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®denepanbHas padboyas nmporpamMma mo ydyeoHomy mpenmery «dusnkay (0a30BbIN
ypoBeHb) (mpeameTHas o0sacTh «EcTecTBeHHO-HaydHbIE NPEAMETHI») BKIIOYACT
MOSICHUTEIBHYIO 3alUCKY, COJEpKaHNe 00yUCHHsI, ITIAHUPYEMbIe PE3yIbTaThl OCBOCHUS
nporpaMMbl 1O (U3HKE, TEMAaTUYECKOE IUIAaHUPOBAHUE, NEpedyeHb (KoaupukaTop)
pacnpeielIeHHbIX M0 KJlaccaM MPOBEpSEMbIX TpeOOBAaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOI 00pa30oBaTeibHON MpOrpaMMbl CPETHETO OOIIEro 00pa3oBaHUsl U JIEMEHTOB
coJiep>kaHusi o (hU3MKe.

[losicHutenbHasi 3amUCKa OTpakaeT oOILIMe IeNH U 3aJadd U3ydyeHus (U3HKH,
XapaKTEePUCTUKY TCUXOJOTHYECKUX MPEANOChUIOK K €ro M3y4eHHUIO0 O0yJarolIMMMCH,
MECTO B CTPYKType YyueOHOro IJjlaHa, a TakKe IOAXOJbl K OTOOpYy Ccolep)KaHusl,
K OIPEJICTICHUIO TIAaHUPYEMBIX PE3YIbTAaTOB.

Copepxanue o00y4yeHHUsI PpaCKpbIBAE€T COJEp)KaTeJIbHbIE JIMHUH, KOTOPHIE
npeajaraloTcs s 00s13aTeIbHOTO U3YYEHHS] B KaXKJIOM KJacCe€ Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHusl.

[Inanupyembie pe3yabTaTbl OCBOCHUSA MPOTpaMMbl MO (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeMETHBIE PE3yAbTaThl 3a BECh MEPHUOA OOydeHHs Ha YpPOBHE
cpeaHero oOmIero oO0pa3oBaHMs, a TAKXKE MPEIAMETHBIC JOCTIXKEHUS O0ydJaromierocs
3a KaXJIbIil TO O0y4YeHUsI.

INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o ¢gusrke 6a30BOro ypoBHS Ha yPOBHE CPETHETO OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yJibTaTaM OCBOECHUS OCHOBHOM
oOpazoBarenbHON mporpammbl, mpeacTaBieHHbIXx B ®I'OC COO, a Takxke ¢ ydeTroM
benepanbHOil paboueli mporpaMMbl BOCIUTAHUS U KOHUENIUHU MIPENnogaBaHus yaueOHOTo
npenmera «®Pusnka» B 00pazoBareNbHBIX opranm3anusx Poccuiickort denepanuu,
peaM3yIOIINX OCHOBHBIE 00pa30BaTElIbHbIE MPOTPAMMBI.

Coneprkanue nporpaMmmsl o (PU3KMKe HAMPaBJIeHO HAa (POPMUPOBAHHUE ECTECTBEHHO -
HAy4YHON KapTuHbI mMupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHWH uX (U3HKE
Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AEITEIbHOCTHOro mnonxojna. [Iporpamma
no ¢usuke coorBeTcTBYeT TpeboBanusiM OPI'OC COO k miaHHpyeMbIM JTUYHOCTHBIM,
NpEeIMETHBIM U METAlPEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TakKe YYUTHIBACT
HEOOXOJMMOCTh peaIn3allii MEXIIPEJAMETHbIX CBsA3ed (U3MKH C €CTECTBEHHO-
HAay4YHBIMU y4eOHBIMH MpeaMeTamMu. B Hell ompenensitoTcss OCHOBHBIE LIENU H3YYEHHUS
Gu3MKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUsA, IUIAHUPYEMBIE pE3yJIbTaThl
OCBOEHHUS Kypca (PU3MKHU: JTUYHOCTHBIE, METApeIMETHbIE, MpeaMeTHbIE (Ha 0a30BOM
YpOBHE).

[IporpamMma o (pu3sMKe BKIIOYAET:

IUIaHUpYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM
YHCIIe IPEAMETHBIE PE3yIbTAThI 110 ro1aM 00y4eHHS;

cozepxanue yueOHoro npeamera «dusnkay mo rogam o0ydeHusl.
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[Iporpamma 1no ¢usuke MOXKET OBbITh HCIOJIb30BaHA YYHUTENISIMH Kak OCHOBa
JUIA COCTaBJIEHUsI CBOMX paboumx mporpamm. Ilpu paspaboTtke paboueit mporpaMMbl
B TEMaTHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YITEHBI BO3MOKHOCTH HCIIOJIb30BaHUS
AJIEKTPOHHBIX (LUMQPPOBBIX) 00pa30BaTEIbHBIX PECYPCOB, SABIAIOLIUXCA Y4eOHO-
METOJUYECKIMHU MaTepruaiaMu (MyJIbTUMEANITHBIC TPOrPaMMBI, SJICKTPOHHBIEC YIeOHUKU
U 3aJaYHUKH, DJEKTPOHHBIE OWONMOTEKH, BUPTyalbHBIE JAOOPAaTOpUH, HWTPOBBIC
MPOrpaMMBbl, KOJUICKIIUA IU(POBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOMIUMHU
JTUIAKTHYECKHE BO3MOXXHOCTH HMH(DOPMAMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJOTHH,
CoZIepKaHMe KOTOPhIX COOTBETCTBYET 3aKOHO/IaTEIbCTBY 00 00pa30BaHUU.

[Iporpamma o ¢u3rke NpeaoCTaBIsIET BO3MOXKHOCTD I peain3alii Pa3iTuyHbIX
METOJUYECKIX TIOJIX00B K OpraHu3aiiy 00ydeHus (HU3HUKe MPU YCIOBUU COXPaHCHUS
00s13aTeNIbHOM YacTH COAeP>KaHUsl Kypca.

®duzuka Kak Hayka o HanOoyiee OOIIMX 3aKOHAX MPUPOABI, BHICTYHAs B KaueCTBE
y4e0HOro IMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJL B CHUCTEMY 3HAHUUN
00 okpyxatomieM wmupe. llkonpHbIE Kypc GU3MKH — CHUCTEMOOOPA3yIOIIMA
JUTS €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEIMETOB, TOCKOJIBbKY (DU3UUECKHE 3aKOHBI JIEKAT
B OCHOBE TMPOIECCOB W SBJICHUM, H3y4aeMbIX XHMHUEH, Ouonorueu, Quanyeckoin
reorpadgueil u actpoHoMmuen. Vcnonb3oBaHuE M aKTUBHOE NMPUMEHEHHE (PU3UUECKUX
3HAaHUW OMNpeeNsAeT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHONOTHH B cdepe
OHEPreTUKH, TPAHCIIOPTa, OCBOCHHUA KOCMOCA, TMOJIY4YEHHs HOBBIX MaTepHalIOB
C 3aJlaHHBIMU CBOWCTBAMHU W Apyrux. M3ydeHue (PU3MKM BHOCUT OCHOBHOM BKIJIAJl
B (QopMHpOBaHME  E€CTECTBEHHO-HAYYHOW  KapTHUHBI  MHpa  OOydYaromIuxcs,
B (hopMHUpOBaHUE YMEHUN TPUMEHSTh HAyYHbIN METO]I TO3HAHUS MPU BHITIOJTHEHUU UMU
y4eOHBIX UCCIICIOBAHMM.

B ocHOBY Kypca Gpu3uKu U1t ypOBHS CPETHETO 00IIIero 00pa30BaHUs MOIOKEH Pl
U7iei, KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHHUSL.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOIMUECKU
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepual M3 BCEX pa3AesioB (PU3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOI, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn cenepanuszayuu. B cooTBETCTBUM ¢ HEeW MaTtepHal Kypca GU3UKU 00bEANHEH
BOKpYr (Qusmyeckux Teopui. Bemymmum B Kypce aBisiercss  (popMmupoBaHUe
MPECTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHUH, BEUIECTBE U IOJIC.

Hoes eymanumapuzayuu. Peanuzanus wuaed TMpeANoNaraeT MCHOIb30BAHNUE
rYMaHUTapHOTO MOTEeHIMaIa PU3MUeCKOM HAYKH, OCMBICIICHUE CBA3U Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PCHUCCKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamHu.

Hoes npuxnaonoti nanpasiennocmu. Kypc (GU3UKH Tpeanonaraet 3HaAKOMCTBO
C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPIIOKECHUN H3yYeHHBIX TEOPHit
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercsi IOCPEACTBOM BBEIACHUS 3JIEMEHTOB COJIEP KAHMUS,
MOCBAIIEHHBIX JKOJOTHYECKUM TIpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
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C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takke OOCYXACHUs IMPOOJEM PalMOHAIBLHOTO
IPUPOIONIOJIB30BAHUS U SKOJIOTMYECKOM 0€3011acCHOCTH.

CTepXHEBBIMM 3JIEMEHTaMH Kypca (HU3MKM Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHusi SBISIIOTCA  (Qu3nyeckue Teopur ((popMUpPOBaHUE MPEACTABICHUI
O CTPYKType TMOCTPOCHHUS (HU3UUECKOW TEOPHH, pOJIM (PYyHIaMEHTAIbHBIX 3aKOHOB W
MPUHIIAIIOB B COBPEMEHHBIX MPEIACTABICHUSIX O MPHUPOJAE, TPaHHUIAX MPUMEHUMOCTH
TEOpUH, IS ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-ACSITeIbHOCTHBIN MOAX0A B Kypce (PM3UKH pealn3yeTcs MPekIe BCEero
3a CUET OpraHU3aIK SKCIEPUMEHTAILHOM e TeNbHOCTH o0yuaromuxcs. Jis 6a3oBoro
YPOBHSA Kypca (U3MKH — 3TO UCMOJIb30BAHUE CUCTEMbI (DPOHTAIILHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOPATOPHBIX pabOT, KOTOPBIE B TPOrpaMMe 1o Pu3nke 00beAMHEHBI
B OOIIMI CIIHCOK YYCHMUECKUX MPAKTUYECKUX padoT. Briienenue B ykazaHHOM MepeyHe
7a00paTOpHBIX paboOT, MNPOBOJUMBIX [JIsi KOHTPOJS M OLIEHKH, OCYILIECTBIISIETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOA U3 OCOOEHHOCTEN IUIaHUPOBAHUS U
ocHalmieHus kabuneta gusuku. [Ipu sTomM obecriedanBaeTcs OBIaeHUE 00YJaIOIIUMUCS
YMEHUSMU TPOBOJUTH KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAHUS  3aBHCHMOCTEH
($U3NYECKUX BETMYHH U IOCTAHOBKY ONBITOB 110 IPOBEPKE MPEVIOKEHHBIX THUIIOTES.

Pemenne pacueTHbIX U KaUECTBEHHBIX 33/1a4 C 3a/laHHOM (PM3MUYECKON MOJEbIO,
MO3BOJISIIOLIEE MPUMEHITh W3YYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOIrO
paszeina Kypca, Tak U MHTETpUpys 3HaHUS U3 Pa3HbIX pa3/enoB. [l kaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBJISIFOTCS 33JaHUSl Ha OOBSICHEHHE MPOTEKAaHUsS (PU3NYECKUX SIBICHUN
U TIPOLIECCOB B OKPYXKAIOIIEH JXKU3HHU, TpeOyrolue BbIOOpa (PU3HUECKON MOAeIU
JUTSI CUTYally MTPaKTUKO-OPUEHTUPOBAHHOT O XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu GI'OC COO k maTepuanbHO-TEXHHUYECKOMY
o0ecneyeHunto yueOHoro mpotecca 0a30Bblid ypoOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
o0uiero o0pa3oBaHusl JOKEH M3y4aTbCsl B YCIOBUAX MPEAMETHOrO KabuHeTa (U3HKU
WIA B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAyYHOIO
nukia. Hanmane B xabuHeTre Gu3MKH HEOOXOAMMOTO J1a0OpPaTOpHOrO 000PYIOBAHUS
JUI BBITIOJIHEHUSl YKA3aHHBIX B MporpamMme Mo (U3MKe YYEHUYECKHX IPaKTHUYECKUX
padoT U JEMOHCTPALIMOHHOI'0 000PYAOBAHUS 00S3aTEIBHO.

JleMoHCTpanmoHHOE 000pyAOBaHUE (POPMHUPYETCS B COOTBETCTBUU C MPUHIIUAIIOM
MUHUMAaJbHOM  JIOCTATOUHOCTHM U  OOECIIEYMBACT IIOCTAHOBKY IEPEUMCIEHHBIX
B IporpaMMme Mo (U3MKe KIHYEBBIX JEMOHCTPALMN JI1 UCCIEIOBAHMS HU3Y4aeMbIX
SIBJICHUH U MPOLIECCOB, YMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKHUX
IIPUMEHEHU .

JlabopaTtopHoe  OOOpyaOBaHME JJIi  YYEHHYECKUX MPAKTUYECKUX  padoT
(bopMupyeTcsl B BUJI€ TEMATUYECKUX KOMIUIEKTOB U O0ECIIEUNBAETCS B pacyeTe OJHOTO
KOMILJIEKTa Ha JABYX oOOyyaromuxcs. TeMaTrnyeckue KOMIUIEKThl J1abopaToOpHOro
000pyI0BaHMsI AOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX
U 1UGpPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPHUTENIbHBIX CHUCTEM B BUE
U (POBBIX JTA0OPATOPUIA.

OCHOBHBIMM HEJIAIMHU U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUHU SIBIISIFOTCS:
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(opMHUpOBaHUE MHTEpECa M CTPEMJICHHMsI OOY4aIOUIMXCA K HAYYHOMY H3YyYEHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUHA O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
UCCIIEZI0BATENBCKOr0 OTHOLLEHUS K OKPYKAIOIIUM SIBIICHUSIM;

(opMUpOBaHME HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3y4YEHHUS OCHOB
CTPOEHUS MaTEepUH U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHHH OOBSCHATH SIBJICHHUS C HCIIOJIb30BaHHUEM (PH3NUECKUX
3HAaHUM U HAYYHBIX JI0KA3aTENIbCTB;

dbopMupoBaHUE TMPEACTABICHUN O poiau (U3MKU IS Pa3BUTHS  JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHne HTUX LeJell oOecreurBaeTCsl pElIeHUEM  CIEAYIOMMX — 3ajad
B IIpOIIECCE U3YUYEHMsI Kypca (PU3MKU HA YPOBHE CPEIHErO O0IIero 00pa3oBaHus:

NpUOOpEeTeHHEe CHCTeMbl 3HAHUW 00 OoOHMX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUAX, BKIIOYAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, AJIEKTPOJAWHAMUKY,
KBAHTOBYIO (PM3UKY M 3JIEMEHTHI aCTPOPU3UKY;

dopMUpOBaHUE YMEHHMH NPUMEHATH TEOPETUUYECKUE 3HAHUA I OOBSICHEHUS
¢u3nyeckux SBICHUW B NPUPOAE U JUId TNPUHATUS MPAKTUYECKUX PELICHUH
B IIOBCETHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PELICHHS PA3IMYHBIX 337a4 C SBHO 3aJaHHON (DU3MUECKOU
MOJIENbIO, 33/1a4, MOPa3yMEBAIOLIUX CAMOCTOSTENbHOE CO3/1aHne (PU3MUECKON MOJeNH,
aJIeKBaTHOM yCJIOBUSIM 3aJ1auH;

NOHUMaHWe (PU3NYECKUX OCHOB M NIPUHIIMIIOB JICH CTBUSI TEXHHUECKUX YCTPONCTB H
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIMSAHUS HA OKPYKAIOLIYIO CPENY;

OBJIQJICHME METOJlaMU  CaMOCTOSITEJIbHOTO  IJIAHUPOBAaHUS U  MPOBEIEHUs
(bu3MUECKUX HKCIIEPUMEHTOB, aHAM3a U UHTEpIpeTalnd UHOOpMAaIMKU, ONpeleIeHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O PE3YyJIbTATA;

CO3[JaHUE YCJIOBUU I Ppa3BUTUS YMEHUU IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU EATEIBHOCTH.

OO1iee yuCnO 4acoB, PEKOMEHJOBAaHHBIX I M3ydeHus Qu3uku, — 136 vacos:
B 10 kacce — 68 yacoB (2 vaca B Hezieno), B 11 kimacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpaMme 1o (pu3Mke nepeueHs JJabOpaTOPHbIX U MPAKTUIECKUX
padoT sABJIsIETCA PEKOMEAOBAHHBIM, YUYUTEINb JIeTaeT BBIOOP MPOBEICHUS JIAOOPATOPHBIX
padoT U OTBITOB C YYETOM MHIMBUIYaTbHBIX OCOOEHHOCTEN 00Y4arOIMIUXCS.

JIrobas paGouas mporpamma JOJKHA IOJHOCTBIO BKIIIOUATh B ce0sl COAEpKaHUE
JAHHOW MporpamMMel Mo (GpU3ukKe.

B otnenbHbIX cnydasx Kypc (pu3MKu 0a30BOTO YpOBHSI MOXKET M3y4yaTbcid B 0ObeMe
204 gaca 3a nBa roma obydenus (3 u B Henmenmo B 10 u 11 wimaccax). B atom cimyuae
YBEJIMUYUBAETCS HE MeHee YeM 710 20 4 pe3epBHOE BpeMs, KOTOPOE MCIOJIb3YETCS YUUTENIEM
JUIL W3y4eHHs BOIMPOCOB, TECHO CBA3AHHBIX C BBIOPaHHBIM TNpoduiieM O00ydeHus,
U yBEJIMUYMBAETCs yueOHas Harpyska, OTBOAMMAs HA M3y4YE€HUE MEXAHUKU, MOJICKYJISIPHON
GU3MKKM M BJEKTPOJMHAMMKH, 33 CUET pACHIMpPEHHs 4YHucla JIabopaTOpHBIX padboT
UCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIIEHUS] KAUECTBEHHBIX M PAaCUETHBIX 3a/1a4.
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COJEPXXAHUE OBYUYEHUA

10 KJIACC

Paznes 1. ®u3uka 1 MeTOAbl HAYYHOI' 0 TO3HAHUSA

®usnka — Hayka O npupoze. HayuHble MeTOABI NMO3HAHUS OKPYKAIOILIEr0 MUpA.
Posb sKcriepyuMenTa u TeOpuu B IIpoIiecce MO3HAHUSI PUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (u3MUecKux sSBIEHUA u TpoueccoB. HayuyHble rumoressl.
®duznyeckre 3aKOHbl W TEOpUU. ['paHULIBl TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
[IprHIMIT COOTBETCTBUSI.

Ponp u mecto pusuku B GopMUPOBAHUHM COBPEMEHHOW HAYYHOW KapTUHBI MUDA,
B [IPAKTUYECKOMN NEATEIBbHOCTH JHOEH.
Jlemoncmpayuu

AHanorossle U TU(PPOBBIE U3MEPUTEIIbHBIE TPUOOPBI, KOMITBIOTEPHBIE JATUHUKHU.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABrKeHne. OTHOCUTEIILHOCTh MEXaHUUECKOT 0 IBMKEeHUs. CucTema
orcuera. Tpaekropus.

[lepemerienne, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHUE
MaTepuabHON TOYKHU, KX TMPOCKIMHM HA OCH CHUCTeMbl KoopauHar. CroKeHue
MEPEMEILEHAN U CIIOKEHNE CKOPOCTEN.

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

CBoOogHoe najgeHue. Y ckopeHrue cBOOOHOTO MaICHHUS.

KpuBonuueitHoe nBmwxeHue. J[BukKeHHE MaTepUaIbHOM TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJTYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAst ckopocTh. [lepuon
u yactota oOpamenus. [leHTpocTpeMuTensHOe YCKOPEHUE.

TexHH4ecKrue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUAOMETp, IBHUKCHHE
CHaps0B, IICMTHBIC U PEMEHHBIC TTepeadu.

Jlemoncmpayuu

Mogenb CcHUCTEMBI OTCYETa, WJUIIOCTPALUsl KUHEMATUYECKUX XapaKTePUCTHUK
JIBHKCHUS.

[IpeobpazoBanue IBMKCHUM C UCIIOIb30BAaHUEM MMPOCTHIX MEXaHU3MOB.

[Tanenue Tes B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTRE.

HabGmronenne nBUWXKEHUS Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY
Y TOPU3OHTAJILHO.

N3mepenue yckopeHusi CBOOOTHOTO MMaICHHUS.

HamnpaBniienne ckopocTu npu IBUXKEHUU 11O OKPY>KHOCTH.
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Yuenuueckuu sxcnepumenm, iabopamopvie pabomul

N3yueHne HEpaBHOMEPHOTO IBHYKEHUS C LIENBIO ONPEAEIICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOWIEHHMS  MEXAY  NYTSAMH, IPOWJECHHBIMH  TEJIOM
3a [IOCJIEI0BATENbHBIE PABHBIC IIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKECHUN
C HaYaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBuKeHUs MIApUKa B BI3KOU KUJIKOCTH.

N3yuenue aBMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

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

Macca tena. Cwima. Ilpunuun cynepnosunuu cui. Btopoil 3akoH HbroToHa
JUIS. MAaTEpUAIbHOU TOUKU. Tpernii 3akoH HbproTOHA 111 MatepruanbHBIX TOYEK.

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

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

Tpenne. Buasl TpeHus (mokosi, ckoibxeHus, kauenus). Cuma Tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJIbKEeHUS U cuiia TpeHus nokos. Koagdunuent tpenns. Cuna
COIPOTHUBIICHHS TIPU ABUKEHUHU TEJIa B )KUIKOCTH WJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE TBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCU BpaieHus. 11nedo cubl. YcnoBus paBHOBECUS
TBEPJOrO TeNa.

TexHuyeckre ycTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: TMOIIIUITHUKY, TBUKECHUEC
VCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nHepLuu.

CpaBHEHUE Macc B3aMMOICUCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

Nsmepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIivH.

HesecomocTts. Bec Tena nmpu yCKOpEHHOM MOABEME U MMAICHUU.

CpaBHeHUE CUJT TPEHUS NMOKOS, KAYEHUS U CKOJIbKCHUSL.

VY ciioBus paBHOBECHS TBEPAOTrO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamophule pabonul

N3ydyenue nBmkeHUs: OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE
1 PE3MHOBOM 00paslie, OT uX JepopMaliuu.

HccnenoBanue ycioBui paBHOBECHS TBEPAOTO TEJIA, HMEIOIIET0 OCh BPAICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbe MatepuanbHOM TOYKU (TeNa), CUCTEMbl MaTepHabHBIX TOUeK. VIMIybe
CUJIbI W M3MEHEHUE HMITyJIbCa Tela. 3aKOH COXpAaHEHUs uMMyibca. PeakTuBHOE
JIBIDKCHUE.
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Pabota cuitbl. MOIITHOCTB CHJIBL.

Kunernueckass »oHeprus MarepuaibHOM TO4Ykd. TeopemMa 00 HU3MEHEHHUH
KUHETUYECKOUN YHEPTUHU.

[lorenumanbHas 3Heprus. [loTeHnmanbHas sHeprus ynpyro aedopMUpPOBAHHOM
npyxunbl. [loTeHIanbHas sHeprus Tenaa BOJIU3U MOBEPXHOCTH 3€MIIH.

[ToTeH1anbHble U HEMOTEHMANbHbIE CHIIbl. CBA3b pa0OThl HEMOTEHIIMABHBIX CUIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI T€J. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPIUH.

VYpyrre u Heynpyrue CTOJIKHOBEHUS.

TexHudeckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHWE: BOJOMET, KOIIEp,
IIPYKUHHBII [TUCTOJIET, IBUKEHHUE PAKeET.
Llemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[lepexon noTeHUMAIbHOM SHEPIUHU B KUHETUYECKYIO U 00paTHO.
Yuenuueckuui sxcnepumenm, iabopamopvie pabomul

N3ydyenune abCoMOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOW 3HEpPruu Tesa
Ha [PUMEpPE PACTSHKEHUS PE3UHOBOTO KI'yTA.

Paznen 3. MosekyasipHasi pU3UKA U TEPMOIAMHAMHUKA
Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe — gBuwxkenue. Juddysua.  Xapakrep — ABUKEHUS
Y B3aMMO/ICVCTBHS YaCTHIl BelleCTBA. MOJe CTPOCHUS Ta30B, KUAKOCTEU U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojenieid. Macca u pa3mepbl
monekyn. KomuectBo Benecta. [locrosHHas ABoraapo.

TennmoBoe paBHOBecue. Temmepatrypa u ee usmepenue. lllkanma Ttemmeparyp
Llenabcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KMHETUYECKOU
TEOPUHU UACATBHOIO 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
U30MPOLIECCOB: N30TEPMa, U30X0pa, n300apa.

TexHr4ecKrue yCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeEIlecTBa, GoTorpaduu MoOJeKynl
OPraHUYECKUX COCITUHECHUN.

OnbIThl 10 TUPPY3UHN KUAKOCTEH U ra30B.
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Mopens OpOYHOBCKOTO JBMKCHHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKA3bIBAIOIIKNE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTPUPYIONIAs PUPOY AaBJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, MJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS U1€aTbHOIO ra3a, U30MpOoLECChI.
Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

OmnpeneneHue Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHUi 00bema
KOMHATBI, TaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXK/y apaMeTpamMu COCTOSTHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnoevl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHss DSHeprus TEPMOAMHAMUYECKOU
CUCTeMBbl M crnocoObl ee m3MmeHeHus. KommdectBo Temnorsl W pabora. BHyTrpeHHss
DHEPIusl OJHOATOMHOrO HJICAJIBHOrO ra3za. Buasl Temnonepenayn: TEMIONPOBOAHOCTD,
KOHBEKLIMS, M3Jy4CHHE. Y JelbHAas TEIJIOEMKOCTh BellecTBa. KOIMYECTBO TEMIOTHI
IIpH TEIUIoNEepeaaye.

[Tonsitue 06 aguabatHOM mporiecce. [lepBrrit 3akoH TepmoauHamMuKku. [Ipumenenue
NEPBOr0 3aKOHAa TEPMOJAMHAMHUKH K H3ompoleccaMm. ['papuyeckas uHTEprpeTanus
paboThI Taza.

BTtopoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MpOIIECCOB B TPUPOJIE.

TemioBble MamuHbl. [IpuHIMNBL OeicTBUS TemIoBbIX MamuH. [IpeoOpa3oBanus
HHEPruu B TEIJIOBBIX MalnHaX. KoagpuuueHT nonesHoro AeicTBUS TEMIOBOM MAIIUHBI.
[ukn KapHo u ero kod(p(UIMEHT MOJE3HOr0 IEHUCTBUS. DKOJOTHYECKUE MPOOJIEMBI
TEIUIOOHEPTETUKMU.

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

Llemoncmpayuu

V3meHneHnne BHYTpEHHEH >HEpruu Tejia MpH COBEPIICHUH pabOThI: BBUIET MPOOKH
U3 OYTBUIKH MO IEHCTBUEM C)KAaTOro BO3JyXa, HarpeBaHue >(pupa B JATyHHOU TpyOKe
IyTeM TpeHUs (BUICOIEMOHCTPALIMS).

N3meneHnue BHyTpeHHEN SHEPTHUM (TEMIIepaTyphl) Teja MpU TeIUionepeaaye.

OnebIT 10 aAMabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOWHBI, JABHUrareisi BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonul

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusa eeuiecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u KoHAeHcarusi. Vcmapenue wu kumneHue. AOCOMOTHAS
M OTHOCUTEIIbHAs BJIAXHOCTh BO3ayXa. HacelmieHHbld map. YaenpHas TeIwioTa
napooOpa3oBaHusl. 3aBUCHMOCTb TEMIIEPaTyphl KATICHUSI OT JaBJICHHUS.

10
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Tepnoe Teno. Kpucrammmueckue u amopdHbie Telna. AHH30TPONHUS CBOWCTB
kpuctawioB. JKuakue  kpuctawwibl.  CoBpemeHHble  Marepuanbl.  [lnaBienue
¥ KpUCTaJUTH3anus. Y IefbHas TerioTa miasiaeHus. CyommManms.

YpaBHeHUEe TemI0BOro OanaHca.

TexHuyeckne ycTporcTBa U MPAaKTHYECKOE MPUMEHEHHE: TUTPOMETP U IICHXPOMETP,
KaJIOpUMETP, TEXHOJOTHH TIONYUYCHHUS] COBPEMEHHBIX MAaTEpHaloB, B TOM YHCIIC
HaHOMAaTEePUaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUH.

CniocoObl n3MepeHust BIaXKHOCTH.

HaGmronenue HarpeBanus U MiaBieHUs] KPUCTALIMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUucTasioB.

Yuenuueckuii osxcnepumenm, rabopamophsle padbonul

N3mepeHne OTHOCUTENHLHOM BIAXKHOCTH BO3IyXa.

Paznen 4. daekTpoauHaMuKa
Tema 1. Inexmpocmamuxa

DJIeKTpU3alus Tel. DNEKTPUYECKUU 3apsia. J(Ba BHAA SJIEKTPUUECKUX 3apsioB.
[IpoBOAHUKH, AUAJICKTPUKUA U TMOJYMPOBOAHUKHU. 3aKOH COXPAHEHUS BJIECKTPUUYECKOTO
3apsja.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeyHbI SIEKTPUYECKUN 3apsl.
DnekTpuueckoe noje. HanpsikeHHOCTh AIeKTprudecKoro noJist. [IpuHuun cynepno3uiunu
ANEKTPUUYECKUX MMOJeH. JINHUU HaNpsS)KEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snekrpocrarnueckoro mois. [lorenruman. Pa3sHoCTh NOTEHIIMAJIOB.
[IpoBOMHUKM U JUAPJCKTPUKU B DJIEKTPOCTATHUUECKOM moJie. Jludnexkrpuyeckas
MIPOHUITAEMOCTb.

DnekTpoeMKOCTh. KoHIeHcaTtop. DNEKTPOEMKOCTh IIJIOCKOI0 KOHJZIEHCAaTopa.
DHeprus 3apsH>KeHHOT0 KOHJIEHCATopa.

TexHudeckne yCTpOWCTBA W INPAKTUYECKOE IPUMEHEHME.  DJIEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATUYECKas  3allUTa,  3a3€MJIEHHE  AJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN aIllapar, CTPYWHBIA IIPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIMUII IEUCTBUS DIEKTPOMETPA.

B3anmoselicTBuEe Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEIL

[TpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3alUTa.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIONIAAX TUIACTHH,
PAcCTOSTHUSI MEXIY HUMU U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

11
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Yyenuueckuii sxcnepumenm, 1abopamophule padbonul
N3mepenne 3neKTpoeMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwi 3nekmpuueckuii mox. Toxu 6 paznuunvix cpedax

ONEeKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUYECKOTO TOKA. VICTOUHUKH
Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpspxenne. 3akon OMa 17151 y4acTKa LEIH.

ONEeKTPpUYECKOE  CONPOTUBJIIEHHE.  YJEIBHOE  CONPOTUBIICHHE  BELIECTBA.
[TocnenoBarenbHOE, NapaJUIEILHOE, CMEIIAHHOE COEAUHEHNE IIPOBOJHUKOB.

Pabora snextpuyeckoro Toka. 3akoH Jxoynsa—JIeHa. MomHoOCTh 3IEKTPUIECKOTO
TOKaA.

DJIEKTPOABUKYIIAs CUJIA U BHYTPEHHEE CONMPOTUBIICHHE MCTOYHHUKA TOKA. 3aKOH
Oma 114 monHOM (3aMKHYTOM) 3JIeKTpuyecKol nenu. KopoTkoe 3aMbIKaHueE.

DNEeKTpOHHAs] MPOBOJMMOCTH TBEPIBIX METAIIOB. 3aBHCHUMOCTH COIPOTHBIICHHUS
METaJIOB OT TeMriepaTypbl. CBEpXIPOBOANMOCTb.

DneKkTpu4ecKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI ¥ TPUMECHAs! POBOJIMMOCTH MOJIYITPOBOTHUKOB.
CroiictBa p—n-nepexoja. IlonynpoBoaHuKoBbIE TPUOOPHI.

DNEKTpUYECKUI TOK B paCTBOPaxX M pacIljiaBax JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS
JUCCOLMALMS. DIEKTPOIIU3.

DJIEKTpUYECKUNA TOK B razax. CamMOCTOSITENbHBIM U HECAMOCTOSITEIBLHBIN PA3PSAL.
Monnus. [Inazma.

TexHHu4eCKrne yCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHHMKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE
npuOOphl, TEPMOMETP CONPOTHBICHMS, BAKyyMHBIA JHOM, TEPMUCTOPHl U
(doTope3ncTOophl, MOITYIPOBOIHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBICHUS UIMHAPUYECKUX MPOBOAHUKOB OT JIMHBI, IUTOIIA/IH
MONIEPEYHOr0 CEUECHUS U MaTeprala.

CmenmaHHOE COeTMHEHUE TTPOBOIHUKOB.

[Ipamoe  w3MepeHHE  BIEKTPOABMXKYIIEH cuwibl. KopoTkoe  3aMmbIkaHue
rajgbBaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTE BO31yXa.

OnHOCTOPOHHSSI NPOBOUMOCTD JUO/A.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3y4yeHne cMenmaHHOro COEJUHEHNS PE3UCTOPOB.

N3mepenue HIEKTPOABMKYILEH CHIIBI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHHUS.

Hab6monenue snekTposusa.

12
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MexnpeaMeTHbie CBSI3H

N3yuenue kypca pusuku 6a30Boro ypoBHs B 10 kjiacce OCyHIECTBISIETCS C Y4€TOM
coZiepKaTelIbHbIX MEKIIPEIMETHBIX CBA3€H ¢ KypcaMu MaTeMaTHKU, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHHU.

Mescnpeomemnvle nousamus, CBS3aHHbIE C H3YYEHHEM METOAOB HAy4YHOIO
NO3HAHMSL: SIBJIEHUE, HAyYHBIH (pakT, runoresa, (pu3nyeckas BEIUYHMHA, 3aKOH, TEOPHS,
HaO0JI0/ICHNE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEb, H3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKIus, mapadoa,
runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHHYC,
TQHT'€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPbI W HUX
IPOEKIMU Ha OCH KOOPJMHAT, CJIOXKEHUE BEKTOPOB.

Buonocus: MexaHuueckoe IBHKEHUE B KUBOW mpupone, aAudpdysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OPraHuM3MOB (BUIbI TEIUIONEpPEaul, TEIUIOBOE PAaBHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B )KMBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE AaTOMOB U MOJIEKYN, MOJIb
BELIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH W Ta30B,
AIEKTPUYECKHE CBOMCTBA METAIIJIOB, AJIEKTPOJUTUYECKAS TUCCOLMAIMS, TAIbBAHUKA.

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

Texnonocusi: peoOpa3OBaHKUE JBMXKEHUI C HCIIONIB30BAaHUEM MEXAHU3MOB, y4ET
TPEHUs] B TEXHUKE, MOJUIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa
B TE€XHHUKE (pakeTa, BOJOMET M JAPYrue), IBUrareib BHYTPEHHETO CrOpaHHUs, MmapoBas
TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIMOHED, TEXHOJIOTMH MOTYyYEHUSI COBPEMEHHBIX
MaTepHajioB, B TOM YMCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, AJIEKTpOCTaTHYECKas
3alIUTa,  3a3eMJICHHE  JJIEKTPONpPUOOpPOB,  KCEPOKC,  CTPYHHBIH  MpPUHTED,
3JIEKTPOHArpPEeBATEIbHbIE TPUOOPHI, FJEKTPOOCBETUTEIbHBIE TPHUOOPHI, FAJIbBAHUKA.

11 KUIACC

Pa3nen 4. DiekTpoaMHAMHUKA
Tema 3. Maznummnoe noJe. IneKmpoMacHUMHAA UHOYKYUA

[TocrosanHble MarHuThHl.. B3anmMoAenCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. BexkTop MarHuTHOM WHAYKIUU. lIprHOMI Cyneprno3uuyMy MarHUTHBIX ITOJIEH.
JInHnn MarHuTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHOW MHAYKIIUY MOJIS IOCTOSIHHBIX
MAarHuTOB.

MarauTtHoe noJsie MPOBOJIHMKA ¢ TOKOM. KapTuHa NMHHMN WHIYKIIMM MAarHUTHOTO
TIOJIS1 JVIMHHOTO MPSAMOTO ITPOBOAHUKA U 3aMKHYTOT'0 KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIIKU
¢ TokoMm. OnbIT Dpcrena. BzanmoaelicTBue TPOBOIHUKOB C TOKOM.

Cuna Amniepa, ee MOIYJIb U HallpaBIICHHE.

Cuna JlopeHua, ee mMoayidb W HampaBieHue. [[BH>KeHUE 3apsKEeHHOM YacTHUIIbI
B OJJHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBneHue 3IEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEKTOpa MAarHUTHOM HHIAYKIIWU.
DJEKTPOABWIKYILAS CUJIa UHAYKIUH. 3aKOH 3JICKTpOMarHuTHoOW nuaykiuu dapanes.
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BuxpeBoe  aiekTpuueckoe — MoJie.  DJEeKTPOABWKYILAs  CWJIAa  MHIYKIUU
B IIPOBOJHUKE, JBUKYIIEMCS MIOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM II0JIE.

[TpaBuno Jlenua.

NunykTuBHOCTE.  SIBIEHME  CaMOWMHIYKLIMH. OJIEKTPOABWKYIIAS  CHJIA
CaMOWHTYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckrne ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSSHHBIE MArHUTHI,
AJIEKTPOMArHUTBI, SJIEKTPOABUTATEIb, YCKOPUTENIN SJIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS
1eYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHAYKIMA MAarHATHOTO TIOJIS.

B3anmonerncTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBieHnE 3EKTPOMATHUTHON UHIYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABMXKYILEH CHJIBI HMHAYKIAM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHre CaMOUHTYKIIHH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomeol

N3ydenrne MarHuTHOTO MOJISl KaTYIIKUA C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MAarHUTA HA paMKY C TOKOM.

UccnenoBanue siBIEHUS 3JICKTPOMAarHUTHOW MHTYKIIUU.

Pa3nea 5. Koiiedanus  BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOJE€OAHUSA

KonebarenbHas cucrema. CBOOOIHbIE MeXaHWYECKUE KojeOaHus. ['apMonnyeckue
koneOanusd. Ilepuon, yacrora, ammutyaa u (aza konebanuit. [Ipy>kMHHBIA MasiTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TrapMOHWYECKUX KojeOaHuil. [IpeBpaienue
SHEPTUM IPU TAPMOHUYECKUX KOJICOAHUSX.

Kone6arenbHblit KOHTYp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOaHUs B UI€aTbHOM
KoJ1e0aTeTbHOM KOHTYpe. AHAJIOrus MEXIYy MEXaHWUYECKHUMHU U DJIEKTPOMarHUTHBIMU
koneOanusmu. @dopmyna Tomcona. 3akoH COXpaHEHUS OHHEPrUU B HUJCATHHOM
KoJieOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxamUux KojaeOaHUsX. BBIHYXJIEeHHbIE MEXaHUYECKHUE
Kojiebanus. Pezonanc. BeiHY»XIeHHbBIE AJIEKTPOMarHUTHhIE KOJeOaHusl.

[lepemennslii Tok. CHHYCOUIAJIBHBIN MEPEMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA W HATIPSIKEHUS.
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Tpancdopmarop. IlpousBoiacTtBo, mnepenaya W NOTPEOJICHHE BJICKTPUUECKON
SHEPrUHU. OKOJOTMYECKUE PHUCKU TNPU MPOU3BOJCTBE 3yekTpodHepruu. Kynbrypa
WCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCEHEBHON JKU3HHU.

TexHr4ecKrne yCTpOCTBA U MPAKTUUYECKOE TPUMEHEHHE: 3JIEKTPUUECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, JTMHUU dJIEKTpornepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB Kos1e0aTenbHOM CUCTEMBI (Ipy>KUHHBIT
WJIM MaTeMaTU4YECKUM MasTHUK).

Ha6moienre 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBONCTB BBIHYKIEHHBIX KOJICOAHUI.

Hab6monenne pesonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuworpaMMbl  (3aBUCUMOCTH  CUJIbI TOKA U HANPSHKEHUS OT BPEMEHHM)
JUTSI DJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3oHanc nmpu  mocneAoBaTENbHOM — COCAMHEHUM  PE3UCTOpa,  KaTYIIKH
WHJIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaens TMHUY JIEKTponepeadH.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue 3aBUCHMMOCTH MEPUOJA MAJIBIX KOJI€OaHUI Ipy3a Ha HUTH OT JJIMHBI
HUTH U MaccChl rpysa.

HccnenoBanne mepeMEHHOrO0 TOKa B LENM W3 MOCJIEAOBATEIbHO COEAWHEHHBIX
KOHJICHCATOpPa, KaTYIIKU U Pe3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUMHbBLE 60IHbL

MexaHnuueckue BOJIHBI, yclioBUsS —pacnpocTpaHeHusa. Ilepuon. CkopocTh
pactpocTpaHeHus U JyTHa BOIHBL. [lonepeunblie u mpononbHbie BOIHBL. MHTEpdepeH s
U qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI H3JIY4YEHUSI 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauusi BektopoB E, B, v B anexkrpomarHutHoil BosiHEe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJH: OTPAXEHUE, NPEIOMIICHHE, TMOJsIpu3anus, audpakims,
uaTepdepennus. CKOpoCTh AJICKTPOMArHUTHBIX BOJIH.

[llkana SIEKTPOMAarHUTHBIX BOJH. IIprMeHEeHHE BIEKTPOMArHUTHBIX BOJH
B TEXHHKE U OBITY.

[TpuHuMNIBI pagUOCBA3U U TeNEeBUAEHUS. Pagnonokanus.

DJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAOIICH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTUUECKOEC NPUMEHEHHE: MY3BbIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JMArHOCTHKAa B TEXHUKE U MEAUIMHE, pajaap,
paIuonpUEMHUK, TETIEBU30D, aHTeHHA, TenedoH, CBU-neup.

Jlemoncmpayuu

OGpa3oBaHue U pacIPOCTPAHEHUE MOMEPEUHBIX U MPOAOJIbHBIX BOJIH.

Konebmromeecs Ten0 Kak UCTOYHUK 3BYyKa.

HabGmronenne oTpaskeHus ¥ MpeIoMIICHUS MEXaHUYECKUX BOJIH.
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HaOmronenue nareppepeHunn u AMPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBsi3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM M 4acCTOTOM
KOJICOaHMIA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIIEHUE,
noJisipu3auus, 1upakius, tHTeppepeHus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. I[IpsMoarHENHOE pacIpOCTpaHEHUE CBETA B OTHOPOJHOM
cpene. Jlyud cBera. ToueuHblli HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akOHbl OTpakeHHs cBera. IlocTpoeHue wu300pakeHUI
B IJTIOCKOM 3€pKaje.

[Ipennomnenue cBera. 3aKOHBI MPEIOMJIEHUS CBeTa. AOCONIOTHBIA MOKa3aTeib
npenomienns. llomHoe BHyTpenHee orpaxenue. [IpenenbHbIi  yrom IOJIHOTO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CroxHbIii cocTaB Oenoro cBeta. L[Ber.

Cobuparomue U pacceuBaroniye JMH3bl. ToHkas JnH3a. DOKYCHOE paccTOsHUE
U ONTHWYeCcKass cuia TOHKOW muH3bL. [locTpoeHne wu3zo0pakeHHd B COOMpArOIINX
U pacceuMBalIIMX JuH3aX. @dopmyna TOHKOM JIMH3BL. YBEJIWYEHUE, J1aBAEMOE
JIMH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Untepdepenuns csera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HAOJIOICHUs] MAaKCUMyMOB MU MHHHUMYMOB B MHTEP(EPEHIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cera. JudpakiuronHnas pemietka. YcioBue HaOMIOICHUS TIaBHBIX
MaKCHMYMOB IIpU MaJIeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

[Tonspusanms ceera.

TexHuueckune ycTpONCTBA U MPaKTUYECKOE MPUMEHEHHE: OUYKH, JTyna, oToanmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsSI ONTHKA, TU(PPaKIIMOHHAS
peneTka, moJaspoua.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHre. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.

Mopnenu MUKpOCKoOMNa, TEJIECKOIA.

Hab6monenune nnatepdepenium cera.

Hab6monenune nudpakiuu crera.

Hab6mronenne nucnepcuu cBera.

[Tonyuyenune cniekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenwne criekTpa ¢ MOMOIIbI0 AUGPAKITUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBeTa.
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Vuenuuecxuii sxcnepumenm, rabopamopHule pabomeol
N3mepenue nokaszarens MpeJoMIICHHS CTEKIa.
UccnenoBanue cBOMCTB M300paXKEHUM B JIMH3AX.
Hab6monenue nucnepcuu cBera.

Paszges 6. OcHOBBI crIeMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHMIbl TPUMEHUMOCTH KJIACCUYECKOW MeEXaHWKH. [locTymaTel crienvaibHON
TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHM M COKpalIECHUE
JUTUHBI.

DOHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13bp Macchl ¢ YHEPrUeH U UMITYJIbCOM PEIATUBUCTCKON 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 uccnenoBanue Gorodddekxra. Omnbitet A.I'. CroneroBa. 3aKOHBI
dbororddekra. YpaBHenue OitHmTediHa 1 porodddexra. «KpacHas TpaHuiay
dbotordpdekra.

JHaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XUMHUUYECKOE JICUCTBUE CBETA.

Texnuyeckue yCTpoWCTBA H  MPAKTHYECKOE TMPUMEHEHHE: (OTOIJIEMEHT,
dboTOIaTUUK, COTHEUHAas OaTrapest, CBETOIHO/I.

Jlemoncmpayuu

®otoadh(dHeKT Ha YCTAaHOBKE C IMHKOBOMW TJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO (oTodPdexTa.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO — O-9aCTHII.
[Inanerapuas monens aroma. [loctynarel bopa. U3nydenue u noriomenue ¢pOTOHOB MpU
NEpPEX0/ie aTOMa C OJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciektpoB. CekTp ypoBHEN
SHEPryuU aToMa BOJOPOJA.

BonHoBbie cBoiicTBa uactull. Bomnbel ge bpoitis. KopryckymasipHO-BOJHOBO#M
Jyau3M.

CnoHTaHHOE U BBIHYXJCHHOE U3ITyYEHHUE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE INMPUMEHEHUE: CIEKTPAJIbHBIM aHAINA3
(cexkTpocKoIl), Ja3ep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu

Mopens onbita Pesepdhopna.

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

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul
Hab6mroienue nuHeyaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOLIUE CIOXKHOCTh CTpoeHus sapa. OTkpeiTHe
pannoaktuBHOCTH. OmnbIThl Pesepdopna mo omnpeneneHuio coctaBa pajiluOaKTUBHOTO
u3znydenus. CpoiictBa anb(da-, 6eTa-, ramMmma-usnydenus. BiusHue paanoakTUBHOCTU
Ha YKUBbIC OPTraHU3MBI.

OtkpeiTHe TIpoTOHa u HedTpoHa. Hykionnas wMoxpens sapa ['eitzenGepra—
WBanenko. 3apsn saapa. MaccoBoe uucio siapa. M3oromnsl.

Anbda-pacnan. DneKTpOHHBIH M MO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydeHue.
3aKOH paJuOaKTUBHOIO pacnaja.

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

Anepusbie peakuuu. JleneHue u CUHTE3 SAEp.

SAnepusblil peaktop. TepmosinepHblil cuHTe3. [IpodiieMbl 1 IEPCIIEKTUBBI AIEPHON
DHEPreTUKH. DKOJIOIMYECKUE ACIIEKTHI SIACPHON SHEPrETUKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALK 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTalbHble B3auMoAecTBUs. EAMHCTBO Pu3nyeckoil kKapTUHBI MHUpA.

TexHudeckne yCTpOWMCTBA W NPAKTUYECKOE IPUMEHEHHME: JO3UMETP, KaMmepa
Buinbcona, siepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu

CueTynK HOHU3UPYIOIIMX YaCTHL.
Yuenuueckuui sxcnepumenm, iabopamopvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NMKH

Otamnbl pa3BUTHA acTpoHOMHUH. [IpHKIagHOE W MHPOBO33PEHUYECKOE 3HAUYECHHE
aCTPOHOMMUH.

Bun 3Be3nHoro Heba. Co3Be3nusl, pKU€E 3B€3/1bl, IUTAHETHI, UX BUJANMOE JIBUKEHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTB. MicTounnk sHeprum CosHIa U 3B€37. 3BE3/bl, UX
OCHOBHBIE€ XapaKTEPUCTUKHU. /[(narpaMma «CIeKTpanbHbIN KIIACC — CBETUMOCTB). 3BE3/1bI
IJIABHOM MOCIIEI0OBATENLHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTbY ISl 3B€37] TJIABHOU
IIOCJIEIOBATENBHOCTH. BHYyTpeHHee cTpoeHne 3Be3n. COBpPEMEHHBIE NPEICTABICHUS
O MIPOUCXO0KJICHNH U 3BoronMM ColHIA U 3B€3/. DTambl )KU3HU 3BE31.

Mueunsiii [IyTe — Hamia ['anaktuka. [lonoxxenue u nuxenne ConHua B [ anakTuke.
Tunsl ranakTuk. PagroranakTuku v KBa3zapsl. UepHBIE ABIPHI B sIApaxX rAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa66ma. PazOeranme ranakTuk.
Teopus bosbiioro B3peiBa. PemkToBO€E U31ydeHUE.
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Macumrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepemniennsie mpo0i1emMbl aCTPOHOMUMU.
Vuenuuecxue nabarooenust

HaGnronennsi HEBOOPYKEHHBIM TJIA30M C  HUCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM TSI OMPEICIICHUS TTOJI0KEHHST HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be311si CEBEpHOro MONYLIAPHS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, maner, Mneunoro [TyTu.

O6o0mawiee NOBTOpEeHNE

Ponb Qu3uku U acTpOHOMHUHU B KOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIUaIbHOU
U ATUYECKOW cepax NEeATEeTbHOCTH YeJOBEKa, pojib U MECTO (M3UKUM U aCTPOHOMMHU
B COBPEMEHHOI HayyHOW KapTHHE MHpa, poyib PU3NUYECKOW TeOpUHu B (POPMUPOBAHUU
IOPECTaBICHUN O (U3NYECKOM KapTHUHE MHpa, MECTO (PU3MUECKOM KapTHUHBI MHpa
B O0IIIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

Me:xknpeamMeTHble CBSI3U

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISETCSA C yUETOM
COZIepIKaTENIbHBIX MEXKIIPEIMETHBIX CBsI3€il ¢ KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvle nousmus, CBS3aHHBIE C HW3YYCHHEM METOAOB HAyYHOTO
MO3HAHMS: SIBJICHUE, HAYYHBIN (haKT, TUMOTE3a, (U3NYECKasi BEIMUUHA, 3aKOH, TEOPHUSI,
HaOII0IeHNE, SKCTIEPUMEHT, MOJICTTMPOBAHKE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelnieHne CUCTEMBbl YpPAaBHEHUW, TPUTOHOMETpUUYECKHue (pyHKIUU:
CHUHYC, KOCHHYC, TaHT'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOPbl M MX MPOEKIMH Ha OCH KOOPJIMHAT, CIOKEHHUE BEKTOPOB, IMPOU3BOAHbBIC
3JIEMEHTApHBIX (QYHKIUH, TPU3HAKH MOJ00US TPEYrOJbHUKOB, OIpEEIeHHE MIIOaan
II0CKUX (Uryp u oobema Tes.

Buonoeus: snextpuyeckue SBIEHUS B )KUBOM NpUpoje, KonedaTenbHble ABHKEHHUS
B JKMBOW TNPHUPOJE, ONTUYECKHE SIBJICHHUA B JKUBOW INpPUpPOJE, NEHCTBHE paauaIlliu
Ha JKUBBIE OPraHU3MBI.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTYpa TBEPABIX Te,
MEXaHU3Mbl 00Pa30BaHUS KPUCTATUNYECKON PEIEeTKH, CIIEKTPAIbHBIN aHAH3.

l'eocpaghusi: MarHWTHBIC TONIOCA 3€MIIH, 3aJIeKH MarHUTHBIX pyl, (OTOChEeMKa
3eMHOM MMOBEPXHOCTH, MPEJCKA3aHNE 3EMIICTPICEHUH.

Texnonoeusi:  TUHUM  DJIEKTpoOIlepenad, TeHepaTop MNEPEMEHHOro  TOKa,
3JIEKTPOJBUTATENb, MHAYKLIIMOHHAS TI€Ub, pajiap, paJuolpruEeMHUK, TEIEBU30p, aHTCHHA,
tenedpoH, CBY-neub, NpPOEKIIMOHHBIM ammapar, BOJOKOHHas OITHKA, COJHEYHas
Oarapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBocHue  yueOHoro  mpeaMera  «®Pus3mka» Ha  ypOBHE  CPEIHETO
obmero oOpazoBaHusi (0a30BBIM  YpOBEHb) JIODKHO OOECIICUHTh JOCTHIKCHHUE
CIICAYIONUX JIMYHOCTHBIX, METAIpPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3yJIbTaThl OCBOEHUs Yy4dyeOHOro mnpeamera «Du3UKa» JOKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOMIMXCSl ~ PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCXKICHUHN, COOTBETCTBYIOIINX TPATULIUOHHBIM
IEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE S>KU3HEHHOIO OIbITa W OIbITa
JEATENBHOCTA B IPOLECCE peATU3alid OCHOBHBIX HANPABICHUN BOCIMUTATEIbHOU
JEATENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCcKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOM TO3UIMH OOYyYaroIIerocs Kak aKTHBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

MPUHSATHE TPAJIUIIMOHHBIX OOIIEUEI0OBEYECKUX TYMAHUCTUUECKUX U JEMOKPATUYECKIX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IE€ATEJIbHOCTh B HHTEpEcaxX TIPakKJaHCKOTO
oO0II1eCTBa, Y4aCTBOBAaTh B CAaMOYITPABJICHUH B 00pa30BaTEILHON OpraHu3aIuu;

YMEHUE B3aUMOJIECTBOBATH C COI[MATbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IaTPHOTHYECKOr 0 BOCIIUTAHUSA:
c(OPMUPOBAHHOCTh POCCUICKOMN Ipa’kJaHCKOW UIEHTUYHOCTH, IAaTPUOTU3MA,
LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUICKHUX YYEHBIX B 00JaCTH (PU3HKU U TEXHHKE;

3) AyXOBHO-HPaBCTBEHHOI' 0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CHOCOOHOCTh OLEHMBAaTh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHMUS,
OPUEHTHPYSCh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCIE
B JICATEIILHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIJa B MOCTPOEHUE YCTOMYMBOrO OYIYILETO;
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4) 3cTEeTHYECKOr0 BOCIIUTAHMSA
ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GpU3H4ecKoil HayKe;

5) TPy10BOro BOCIMTAHNS:

WHTEPEC K pas3audHbiM chepam mpodhecCHOHANBHON ACATEIBHOCTH, B TOM YHCTC
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHHE COBEpIIATh OCOZHAHHBIA BHIOOP Oymyiiei
npodeccur U peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI,

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

6) DK0JIOrHYeCKOro BOCIUTAHHS

c(OpMUPOBAHHOCTDH IKOJIOTUUECKON KYJIbTYPhI, OCO3HAHUE I100aIHHOT0 XapaKTepa
HKOJIOTUYECKUX MTPOOIIEM;

IUIAHUPOBAHUE W OCYIIECTBJIECHUE ACHUCTBUU B OKPYXAIOUIEH CpEle Ha OCHOBE
3HAHUSA LEJIed YCTOUYNBOTO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmmpenue ombiTa AESITEIBHOCTH 3KOJIOTMYECKOM HAIpPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HaHUH 1o (pusmke;

7) HIEeHHOCTH HAYYHOI 0 IIO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTU HAay4HOH AESITeNbHOCTH, TOTOBHOCTH B IMPOLIECCE M3YUECHMUS
GU3MKK  OCYIIECTBJIATH  NPOEKTHYIO W HCCIIENOBATENIbCKYI0  JESATEIbHOCTD
VHAUBUAYAJIBHO U B TPYIIIIE.

B nmnpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTrPAMMBbI
no (¢u3MKe I YPOBHS CpEeAHEro o0mero oO0pa3oBaHHS y OOy4YarOIIUXCs
COBEPIIICHCTBYETCS HIMOIMOHAITEHBIH WHTEIUICKT, Ipenoararnnui
C(OPMHUPOBAHHOCTbD:

CaMOCO3HAHMS, BKJIIOYAIOIIErO0 CIOCOOHOCTh IIOHMMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHWE, BUCTh HAIlPaBJICHUsI pa3BUTHS COOCTBEHHOMN 3MOIIMOHAIBHON Cepbl, ObITH
YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUsA, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJCHHE, CIOCOOHOCTh aJanTHPOBATHCS K YMOLIMOHAILHBIM
U3MEHEHUSIM U NPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTH)KCHUIO LIEIH
U yCIeXy, ONTUMHU3M, HHHUIMATUBHOCTb, YMEHHE JEHCTBOBaTh, MCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMMATUH, BKIIOYAIOMICH CMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YIUTHIBaTh €TO MPH OCYIIECTBICHUU OOIIEHHS, CIIOCOOHOCTh K COYYBCTBHIO
U COTIEPEKNBAHUIO;

COLMAbHBIX HABBIKOB, BKIJIIOYAIOIIUX CIHOCOOHOCTh BBICTPaUBaTh OTHOIICHUS
C IpYTMMH JIFOJIbMU, 3a00TUTHCSI, IPOSABIISATH UHTEPEC U pa3periaTb KOHPIUKTHI.

21



Denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIit yPOBEHB)
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Joruveckue 1eMcTBUA:

CaMOCTOSITENILHO (DOPMYIUPOBATH U AKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpuBaTh
€€ BCECTOPOHHE;

ONpEAENATh LENH JESATEIIbHOCTH, 3aJaBaTh IapaMeTppl W KPUTEPUU HX
JOCTHKEHUS,

BBISIBIISAITh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBAEMBIX (PU3NUECKUX
SBJICHUSX;

pa3pabaThiBaTh IUIAH pELIEHUS MpPOOJEMbl C YUYETOM aHalihu3a HMEIOLUXCS
MaTepHAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBbHOCTb, OLEHHWBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI €S TEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PAadOTy B YCIOBUSIX pPEaJbHOTO, BUPTYaJIbHOIO
¥ KOMOMHHUPOBAHHOT'O B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE ITPH PEIICHNUN KU3HEHHBIX MPOOIIEM.

ba3oBrble ucciieroBareIbCKHe 1eicTBUA:

BIaJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSAMH ¥ METOJaMHU
(bu3nUeCcKON HayKu;

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

BIaAeTh BHUJAAMH JEATCIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaluy, MPeoOpa3oBaHUIO U MIPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX CUTYaIHsIX,
B TOM YHCJIE TIPY CO3/1aHUN y4EOHBIX MPOEKTOB B 0071aCTH (PU3HKHY;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBA3HM M aKTyaJIM3UPOBATh 3a7a4y, BHIIBUTATh
TUIOTE3Y €€ pelIeHHs], HAaXOUTh apryMEHTHI 7Sl JOKAa3aTelIbCTBA CBOMX YTBEPKIACHHUIM,
3a71aBaTh MapaMeTpPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TMOJYYECHHBIE B XOJI€ PELICHMs 3aJaud Pe3yJbTaThl, KPUTUUECKU
OLIEHUBATh X JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSX;

cTaBuTh M  (OpPMYIMpPOBAaTh COOCTBEHHbIE 33Jaud B  00Opa3oBaTENbHOU
JeSTENIbHOCTH, B TOM YHUCJIE TIPU U3Y4EHUU (PUBHKH;

JaBaTh OLEHKY HOBBIM CUTYAallUsSIM, OLICHUBATh PUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (U3MKE B  MPAKTUYECKYIH0  00JacTh
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTh OpUTMHAIbHBIE TTOJIXO/IbI U PELICHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE AIbTEPHATUBHbBIE PELICHHUS.
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Pa6ora ¢ undopmanmneii:

BJIaJCTh HaBBIKAMU TONydeHUs HHPOpPMAIUU  (PU3UUECKOrO  COJepKaHUS
U3 HWCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH ITOMCK, aHAJIN3,
CHUCTEMAaTH3allUI0 W WHTEPNpPETAui0 HWHQPOPMAIlMK Pa3IUYHBIX BHIAOB U (opm
MIPEICTAaBIICHUS;

OIICHMBATh JJOCTOBEPHOCTHh HH(POPMAITUH;

UCIIONIB30BaTh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH
B pEIICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3AIlMOHHBIX  3aja4
C coOmoJicHHeM TpeOOBaHWM SProOHOMHMKH, TEXHUKH OE30IMaCHOCTH, THUTHCHEI,
pecypcocOepexeHusi, MPaBOBBIX U OTHYECKUX HOPM, HOPM HHQPOPMAIMOHHOU
0€e30I1aCHOCTH;

CO3/71aBaTh TEKCThI (PU3MYECKOI0 COJEP)KAHHUS B Pa3IMUHBIX (opmaTax C y4eToM
Ha3HaueHus WHGOPMAIMKM U IEJICBOM ayIUTOPUH, BBIOHMpass ONTUMAIIbHYIO (OpMYy
MIPEACTaBICHUS U BU3yaJIM3allUH.

KoMMmyHHKAaTHMBHBIE YHUBEpPCAJbHbIE YUeOHbBIE JeiicTBUS

OOmenue:
OCYIIECTBIIATH OOIIIEHHE Ha YpOKax (DU3UKH U BO BHE-YPOUHOH JEATCIBHOCTH;
pacro3HaBaTh NPEANOCHUIKN KOHPIUKTHBIX CUTyallui U CMAT4aTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMecTHasI 1€ATEJIbHOCTD:

MOHUMAaTh U UCTIOIb30BaTh MPEUMYILECTBA KOMAHIHOW U UHIUBUIYaTbHON PaOOThI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUM C y4ETOM OOIINX HHTEPECOB,
Y BO3MOYKHOCTEW Ka)J0ro YieHa KOJUIEKTUBA;

IPUHUMATh LIEJTM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JIEUCTBUS 1O €€ IOCTUKEHUIO: COCTABJISITH IJIaH IEUCTBUN, PACIPEAECIATH POJIU C YUETOM
MHEHUH Y4aCTHUKOB, OOCYXAaTh Pe3yJbTaThl COBMECTHON padOTHI;

OLICHMBAaTh KAau€CTBO CBOEr0 BKJIAJAa M KaXJOr0 y4aCTHMKA KOMaHJbl B OOIIMIA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npemyiaraTb HOBBIE MPOEKTHI, OLIEHWBAThb MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MTOBEACHUE B PA3IMYHBIX CUTYaLUsX,
MPOSBIISATh TBOPYECTBO U BOOOpAXKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITEJILHO OCYIIECTBIISATH MO3HABATEIBHYIO JEATEILHOCTh B 00J1acTU (DU3UKHU
U aCTPOHOMHH, BBISBISITh MPOOJIEMBI, CTaBUTh W (HOPMYIUPOBAaTH COOCTBEHHBIC
3a/1auu;
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CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX 3a]a4,
IUIaH BBINOJHEHUS MPAKTUYECKOM pabdOThl C YY4ETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEIIIOYTEHHUI;

JaBaTh OLICHKY HOBBIM CUTYAalLUsIM;

pacimpsATh paMKHl Y4eOHOIO MpeIMEeTa Ha OCHOBE JINYHBIX MPEATIOYTEHUN;

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

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CIocOOCTBOBATh (POPMUPOBAHHIO U TPOSBICHUIO IPYAMIIMN B 00JacTH (PU3UKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTeIbHbINA U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTYallMsiIM, BHOCHTH KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJI€Th HABBIKAMU MO3HABATEJNbHON pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHU;

UCMOJIb30BaTh MpPHUEMbl peQIEKCUU Ui OLEHKM CHUTYyallud, BbBIOOpa BEpPHOIO
peleHus;

OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

[IPUHUMATh MOTHUBBI U apPT'YMEHTBI IPYTUX [IPU aHATIU3€ PE3YJIbTATOB IEATEIBHOCTH.

IIpunsitue ceds u Apyrux:
IpPUHUMATh ce0sl, MOHUMAast CBOM HEJOCTATKH U JIOCTOWHCTBA;
IIPUHUMATh MOTHUBBI U aPTYMEHTBI APYTUX [PU aHAIN3€E PE3YIIbTATOB AEATEIIbHOCTH;
IPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OLITUOKY.

HPEAMETHBIE PE3YJIBbTATBI

B mpomecce m3ydenuss kypca kypca ¢usuku 0O6azoBoro ypoBHs B 10 kiacce
00 y4arouIuiicss Hay4uTCs:

JE€MOHCTPUPOBATh Ha MpHUMEpPaXx poidb U MeCTOo (PU3MKU B (POPMHPOBAHHUH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTH, B TPAKTUYECKOMN AEATEIBbHOCTH JIOAECH;

YYUTHIBATh  TPAHUIBI  MPUMEHEHUS]  M3YYEHHBIX  (PU3MUECKUX  MOJIENICH:
MaTepuanbHas TOYKa, WHEpLUUalbHAas CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TEo,
UJCAIBHBIA Ta3, MOJENU CTPOCHUS TIa30B, >KUJIKOCTEH W TBEPIABIX Te€J, TOYECUHBIN
AIEKTPUYECKHI 3apsi/i IPU PelIeHnU (PU3NYECKUX 3a7ay;

pacno3HaBaTh (Pu3nuecKue SBICHUSA (MPOIECCh) U OOBICHATH HUX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUUECKOW TEOpUM CTPOCHHS  BEIECTBa
U 3JIEKTPOJMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHEHHOE JBUXKECHUE,
CBOOO/IHOE TMaJe€HUE Tel, ABWKEHUE IO OKPY)KHOCTH, WHEPLUs, B3aMMOJEHCTBUE
ten, auddysus, OpOyHOBCKOE MBUKEHHE, CTPOCHHE >KUIKOCTEH U TBEPIBIX TEI,
u3MeHeHue oObeMa Tel Mpu HarpeBaHuM (OXJIAXKIEHWH), TEIJIOBOE paBHOBECHE,
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UClIapeHue, KOHACH ALK, IUIaBICHUE, KPUCTAIIN3alus, KUIICHUE, BIaXKHOCTh BO3/1yXa,
IIOBBIIICHUE JAaBJICHUS ra3a MPHU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
rapaMeTpaMy COCTOSIHUSL Ta3a B M30MPOLECCAX, DJIEKTPU3aLUUs TEJl, B3aUMOJCHCTBUE
3apsI0B;

OMKCHIBATh MEXAaHWYECKOE JBWKEHHE, HCHONIb3ys (U3NUECKUE BETUUUHBI:
KOOpJIMHATA, IYTh, MEPEMEIIEHNAE, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CUjla, UMITYJIbC
TeNa, KWHETHUYECKas SHEeprus, IOTeHIMAbHAs DJHEpPrus, MexaHudeckas padora,
MEXaHU4ecKasi MOIIHOCTh; MPU OMUCAHUU MPABUIILHO TPAKTOBATH (PM3HUECKUN CMBICI
UCIOJIb3YEMbIX BEJIIMYMH, HMX OO0O3HAUYeHHS U EAUHUIBI, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIONINE TAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BETUYNHAMM;

ONMMCHIBAaTh M3yYEHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCOJIb3Ys
(u3nyeckue BEIMYMHBL: JABICHUE ra3a, TEMIIepaTypa, CpeIHsAs KNHETUYeCKasl SHEPrusi
Xa0THUYECKOTO JBHMKEHMS MOJIEKYJ, CPENHEKBAAPATHYHAs CKOPOCTb  MOJIEKYI,
KOJINYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3QQUIUEHT IOJE3HOrO
JEHCTBUSI TEIJIOBOTO JIBUraTelNs; MPU ONUCAHUHU MPABUIBHO TPAKTOBATh (PU3NUYECKUMN
CMBICT UCHOJb3YEMBIX BEIUYWH, UX O003HAUYCHUS U EAMHMIIBI, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOLINE TAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTMMH BEJIMUMHAM;

ONMUCBHIBATh WM3YYCHHBIE JJICKTPUYECKUE CBOMCTBA BELIECTBA U DIEKTPUYECKUE
ABJICHUSA (TPOLECCHI), MCHOIb3YS (PU3NYECKHE BEIUYMHBL: AIIEKTPUUYECKUN 3apsij,
JIIEKTPUYECKOE II0JI€, HAIPSHKEHHOCTh I10JIA, IOTEHLMAJ, Pa3sHOCTh IOTECHIUAJIOB;
IIpU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEJIUYUH, UX
0003HAYEHUSI U €AVMHUIBI, YKAa3bIBaTh (POPMYIIbI, CBA3BIBAIOUIUE JTaHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTMMHU BEJIMYNHAMU;

aHaAJIM3UPOBAThH (PU3UUYECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (DU3NUECKHIE 3aKOHBI
YU TPUHLMIBL 3aKOH BcemupHoro tarorenus, I, II u III 3axkonbl HeroToHaA, 3aKoH
COXPAaHEHHsI MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHUs WMIIYJIbCA, IPUHIIUI
CYNEPIO3ULMNA CUJI, IPUHLMII PABHOIIPABUS MHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHMS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeAHel KWHETHYECKOM SHEPruu TEIIOBOI'O JBIKEHUS MOJEKYNI C aOCOJIIOTHOU
TEMIIEPATYPOU, MEPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHMS DIJIEKTPUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3ToM pas3inyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOE BHIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHITH OCHOBHBIC MPUHIMIIBI JIEHCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKHX
YCTPOWCTB; pa3iuyaTh YCIOBHUS HX O€30MaCHOr0 HCIIOJIBL30BAHUS B IOBCEAHEBHOM
KU3HU;

BBITIOJHATH 3KCIEPUMEHTHI IO UCCIETOBAHUIO (PU3NYECKUX SIBJIEHUN U MPOLIECCOB
C HUCMOJb30BAHUEM MPSAMBIX, U KOCBEHHBIX WU3MEPEHUH, MpH 3TOM (HOPMYIUPOBATH
npoOieMy/3agady ¢ THUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOHUpaTh YCTAHOBKY
U3 MPEMJIOKEHHOT0 000PYI0BAHUS, POBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILECTBJIATH MPSIMblE U KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIIMYUH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBINA CHOCOO0 HW3MEPEHUS M HCIOJIb30BaTh W3BECTHBIE METObI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;
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UCCIIEZI0BATh 3aBUCUMOCTH MEXY (PU3MUECKUMH BEIUYMHAMU C HCIIOJIb30BAHUEM
OpSMBIX U3MEPEHH, IPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yIbTAThI
MOJIYYCHHON 3aBUCUMOCTU (PU3NYECKHX BEJIMYMH B BHJE TaOMUL M rpadHKoOB, JenaTh
BBIBOJIBI 110 PE3yJbTaTaM HCCIICOBAaHUS;

coOroaTh NpaBuiia 6€30MacHOro Tpyia IpH MPOBEACHUY UCCIIEIOBAaHUHN B paMKax
y4€0HOr0 3KCHEpPUMEHTa, y4eOHO-HCCIIENOBATENbCKON M IMPOECKTHOW AESITEIbHOCTH
C UCII0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO0 00OPYAOBAHMUS;

peliaTh pacyeTHbIe 33Jayd C SIBHO 33JaHHOW (PU3NYECKOH MOJENbI0, UCIONb3Ys
¢u3nueckre 3aKOHbI M TMPHUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3ajaud BbIOUpATh
(buU3MUECKYI0 MOJENb, BBIACHATh (PU3NUYECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOIUMBbIE
JUIS €€ pelIeHus], IPOBOAUTh PACUEThl U OLIEHUBATh PEAJILHOCTD MOJIYYEHHOTO 3HAUEHMUSI
(u3nYECKON BETMYUHBI;

pelaTh KayeCTBEHHBbIE 33JauM: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY pPacCYKICHHI C HMCHOJIb30BAHMEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U GUBNYECKUX SIBIICHUMH;

WCIONb30BaTh NpPU PEIICHWU Y4eOHBIX 3a7ad COBPEMEHHbIE WH(GOpPMAIMOHHBIC
TEXHOJOTUU i1 TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPHOPETALUU M MPEACTABICHUS
y4e0HOM U HAYUHO-TOMYJIAPHON HHPOPMaLUU, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKH aHATM3UPOBATh MOJIYy4aeMYyI0 HH(POPMALIHIO;

OPUBOJIUTH MPHUMEPHl BKJIaJa POCCUUCKUX W 3apyOekKHBIX y4EHBIX-PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYXAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOT UM,

UCMOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B TOBCEAHEBHOM >KU3HU
g obecriedeHust 0€30MacHOCTH MpU OOpalieHUH ¢ MpHOOpaMH U TEXHUYECKUMHU
yCTPOWMCTBAaMU, [JIsl COXPAHEHHUS 370POBbSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOI0
MOBEJICHUA B OKPYKAKOLIEH CpeJIE;

paboTaTh B TPYIIIE C BHITOJIHEHUEM PA3NUYHBIX COLUATIBHBIX POJICH, MIIaHUPOBAThH
padoTy TpyNIbl, pPalMOHAIBHO pacmpeneisiTh OOf3aHHOCTH U IJIAaHUPOBATH
NEeATENbHOCTh B HECTAaHAAPTHBIX CUTYallHsAX, OLIEHUBATh BKJIAJ KaXJI0I0 U3 yYaCTHUKOB
IPYIIIBI B pEHICHUE PacCCMAaTPUBAEMON MTPOOIIEMBI.

B nporiecce n3ydenus kypca ¢pusuku 6azoBoro ypopHs B 11 ki1acce o0ydaronuiics
HAY4YUTCA:

JEMOHCTPUPOBATh Ha IIpUMepax poidb M MecTo (GU3UKU B (HOPMHPOBAHUHU
COBPEMCHHOM HAy4YHOM KapTUHBI MHpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKHU
M TEXHOJIOTUW, B MPAKTUYECKOW JESITEIbHOCTH JIFOJCH, ILEJIOCTHOCTh W E€IUHCTBO
bu3nuecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUII TPUMEHEHUS] U3YUYCHHBIX (PU3MUECKUX MOJIEJICH: TOUYCUHBIN
AJIEKTPUYECKUH 3apsifi, JIyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SIACPHAS MOJIENIb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpH pelieHn GU3nIeCcKuX 3a/1ady;
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pacrnio3HaBaTh (DU3MYECKUE SBJICHUS (MPOIECCh) U OOBACHATH WX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKH W KBAaHTOBOW (U3MKHU: JJICKTpUUYECKAs IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MAarHUTHOE JCHCTBHS TOKAa, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAs WHAYKIMS, TEWCTBHE MAarHUTHOTO IOJS HA MPOBOTHUK
C TOKOM W JBWXKYIIUHCA 3apsij, OJJCKTPOMarHUTHBIE KoJeOaHWS ¥  BOJHBI,
MPSIMOJIMHEWHOE PACIIPOCTPAaHEHUE CBETA, OTPAKEHHUE, MPETOMIICHUE, HHTEePPEPEHIINS,
mudpakuus U TONSpU3alvs CBETa, JUCIIEPCUsi CBeTa, (PoTodnekTpudeckuii »hdexT
(botor(pdekt), cBeTOBOE ABICHHE, BO3HHKHOBECHHE JIMHEHMYATOrO CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

ONKMCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIEKTPUUYCCKHE, MAarHHUTHBIC,
ONTUYECKHE, DIEKTPUUYECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPEll) U AJIEKTPOMArHUTHBIE
SBIIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYMHBI: dJICKTPUUCCKUN 3apsll, CUjia
TOKa, OJJICKTPUUYECKOE HaIpsSHKEHUE, DIIEKTPUUYECKOE COMPOTUBICHUE, PA3HOCTh
MOTECHITNAJIOB, YJICKTPOIBIDKYIIAs CHiia, paboTa TOKa, MHIYKIIAS MarHUTHOTO TTOJIsI, CHJia
Awmmepa, cuna JlopeHma, WHIYKTUBHOCTb KaTyIIKH, DSHEPrUS AJICKTPUUECKOTO
Y MarHUTHOTO TIOJIEH, IEPUOJ] U YaCTOTa KoJeOaHui B Koyie0aTeIbHOM KOHTYPE, 3aps]l U
ClJIa TOKa B MPOIIECCE TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoyieOaHuM, (OKYCHOE
paccTosIHUE W OITHYECKas CHJa JIMH3bI, MPU OINKUCAHUU TPABUIBHO TPAKTOBAThH
(bU3HYECKUI CMBICT MCTIOIB3YEMBIX BEIMYHUH, UX 0003HAYCHHS U SIUHUIILI, YKA3bIBATh
(bOpMYJIBI, CBA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYNHY C IPYTUMHU BEITHINHAMU;

OIHMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUSI M MPOIIECCHI, UCTIONB3Yys (pr3udecKre
BEJIMYHMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, IJTAHA BOJIHBI M 4aCTOTA CBETA, YHEPTHUS
U UMITYJBC (POTOHA, IEPUO]T TIONTypacIiaia, YHEPrus CBSA3U ATOMHBIX SIJIEpP, TPU OMUCAaHUHU
MPABIWJIBHO TPAKTOBATh (PM3UUECKUN CMBICI MCIOIB3YEMbIX BEJIIMUUH, UX 0003HAYCHUS
W CIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HYECKYIO BEIUYUHY
C IPYTUMHU BETMYUHAMU, BEIYUCIISTH 3HAUCHUE (PU3NYECKOMN BEIIMYNHEI;

aHAIM3UPOBATH (PU3UYECKHE TPOLIECCHI U SABJICHHUS, UCTIONb3YS (HU3NUECKUE 3aKOHBI
U MPUHUUIBE: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U MapaJlIEIbHOTO COETMHEHUS
MPOBOJAHUKOB, 3akoH Jlkoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHUH, 3aKOH
NPSIMOJIMHEMHOTO pacHpOCTPAaHEHHUsI CBETa, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
MPEJIOMJICHHST CBETA, ypaBHEHHWE ODUWHIITEWHA Mg (HoToddderTa, 3aKOH COXpaHCHUS
DHEPTUH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHHS 3JIEKTPUYECKOTO 3apsa,
3aKOH COXPaHEHHS MacCOBOT'0 YHCIIA, TOCTYJIaThl bopa, 3aK0H painoaKTUBHOTO pacmajia,
NPy 3TOM pa3indaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE
BBIpQYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OTIpEe/ICNIATh HANpPaBJICHUE BEKTOpa WHIAYKIIMM MArHUTHOTO TIOJI TPOBOJHHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JIopeHiia;

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

BBITIOJTHATE SKCIIEPUMEHTHI TI0 UCCIICTOBAHUIO (PU3NYECKUX SIBJICHUI M MPOIIECCOB
C HCIOJBL30BAHMEM TPSIMBIX, U KOCBCHHBIX H3MEPCHHI: MPH 3TOM (POPMYINPOBATH
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npoOsiieMy/3aady W THUIOTE3y Y4eOHOTrO OJKCIEPUMEHTa, CcoOUpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000py10BaHusl, IPOBOJUTH OIBIT U (HOPMYIMPOBATH BBIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3UUYECKUX BETUYUH, IIPU 3TOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HM3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEW N3MEPEHU;

UCCIIEI0OBAaTh 3aBUCUMOCTH (PU3WYECKHX BEJIUYMH C HCIOJIb30BAHUEM MPAMBIX
U3MEpPEHMI: TpU O3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpOBaTh pE3yJIbTaThl
NOJTy4EHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BHJE TaOnuIl U rpaduKoB, JeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;

co0uro1aTh MpaBuiia 6€30MacHOro TpyAa MU MPOBEICHUH UCCIIEI0BAaHUI B paMKax
y4e0HOr0 3KCHEPUMEHTa, y4eOHO-HCCIIENOBATENbCKON M IMPOECKTHOU AESTEIIbHOCTH
C MCMOJIb30BAHUEM MU3MEPUTENIbHBIX YCTPOUCTB U JTJAOOPATOPHOTO 000PYIOBAHUS;

peliaTh pacyeTHbIe 33aJla4u C SIBHO 33JaHHOW (PU3NYECKOH MOJENbI0, HCIOb3Ys
¢dbu3nueckre 3aKOHbI W TMPHUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJaud BbIOUpATh
(bU3NYECKYIO MOJIEITB, BBIACIATH (PU3NUECKUE BETUIUHBI U (DOPMYIIbI, HEOOXOAMMBIE IS
€€ pelIeHHUs, NMPOBOJNUTH PACUYEThl M OLEHHUBATh PEAIBLHOCTH ITOJYYEHHOI'O 3HAYECHUS
(bu3HYEeCKON BETUINHBI,

pemaTe KadeCTBEHHBIC 3aJa4d: BBICTPAMBATH JIOTHYECKA HEIPOTHBOPEUYHBYIO
LIENIOYKY PACCYXIEHUNW C HCIIOIb30BAHMEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEU
U GU3NYECKUX ABJICHUII;

UCMOJIb30BaTh MPU PEIICHUU Y4YEOHBIX 337a4 COBPEMEHHBbIE HH(OpPMAallMOHHBIE
TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYPUPOBAHUs, HHTEPIPETALIUU U IPEACTABICHUS
y4€0HOM U HAYYHO-TONMYJIAPHON HHPOPMaLUU, TOTYYEHHON U3 Pa3IMYHBIX UCTOUHHUKOB,
KPUTUYECKU aHAJIM3UPOBATh MOJy4aeMylo HH(pOpMaIHIO;

OOBSACHATh NPUHIMIBI JACUCTBHUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pazinyaTh yCJIOBUs UX 0€30MacHOr0 UCIIOJIb30BaHMUs B TOBCEIHEBHOM JKU3HH;

NPUBOAUTH MPHUMEPHI BKIAJa POCCHICKUX U 3apyOEKHBIX Y4EHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (PU3MKE B TIOBCEAHEBHOM KU3HU
JUIsl obecrieueHusi Oe30MacHOCTH MpH OOpallleHud ¢ MpUOOpaMu W TEXHUYECKUMU
YCTPONCTBAMU, JJII COXPAHEHHS 3J0POBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOIO
IIOBEJICHUS B OKPYXKAIOLLEH CpEE;

paboTaTh B IpymNIe ¢ BHIIOJIHEHUEM PAa3IMYHbBIX COUUAIBHBIX POJIEH, IUIAaHUPOBATh
pa®oOTy TpyYIIbl, paUMOHAIBHO paclpelesaTh OOA3aHHOCTH M IUIAHUPOBATH
JEATEIIbHOCTh B HECTAHAAPTHBIX CUTYALUsIX, OLEHUBATh BKJIAJ KaXXJAO0r0 U3 YYaCTHUKOB
IpyHIbI B pEIIEHHE pacCMaTPUBAEMOM TPOOJIEMBI.
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10 KJIACC
Hanmenosanue
Ne KomuaecTBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB o0 y4armmxcs

y4eOHOI0 mpeaMeTa

Pa3nen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

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

HAY4YHOT'O TO3HAHUS HayuHnbie MeTo1bl TO3HAHUS U TEOPETUYECKUX ) METOOB IMO3HAHUS
OKpYKaroIiero Mupa. OKPYXAalolero Mupa.
Ponp skcniepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUS TPUPOIBI. (U3HYECKUX 3aKOHOB M TEOPH.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymmne no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHHI O POJIK U MeCTe
SIBJIEHUW U TTponieccoB. Hayunsie (bU3HMKN B HayKe U B IPAKTUIECKOM
rurnores3bl. Gu3nyecKkue 3aKOHbI JEATENBHOCTH JIFOAEH.
Y Teopuu. I'paHuLbl npuMEeHUMOCTH | JIeMOHCTpanys aHaJoroBbIX
¢u3nyeckux 3akoHOB. [IpuHIIUI U TU(PPOBBIX U3MEPUTETHHBIX
COOTBETCTBHUS. pruOOpPOB, KOMITBIOTEPHBIX TATYHUKOB.
Ponb 1 Mmecto Gpusuku OcBOeHME OCHOBHBIX MPUEMOB PaOOTHI
B (hOpMUPOBAHUM COBPEMEHHOM ¢ nudpoBoit maboparopuel 1Mo GhusuKe
HAyYHON KapTUHBI MHPA,
B IIPAKTUYECKOMN AECATETbHOCTHU JIOACH

Hroro no pazaeny 2

' TIpu paspaGoTke pabGoueil mporpaMMbl B TEMaTHYECKOM IIAHUPOBAHMH JOMKHBI OBITh Y4TEHbl BO3MOKHOCTH HCIIONb30BAHHMS JIEKTPOHHBIX (IM(POB bIX)
00pa3oBaTeNbHBIX PECYPCOB, SBILIONINXCS YIeOHO-METOJJMUECKIMHU MaTepUallaMHy, COIEPIKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOATENLCTBY 00 00pa3oBaHUH.
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Pasznen 2. Mexanuka

2.1

Kunemartunka

MexaHndeckoe ABUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOT O
nBrxkeHns. CucremMa orcuera.
Tpaekropusi.

[lepemenienne, CKOpOCTh (CpenHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTb)
U YCKOPEHHUE MaTEPUAILHON TOUYKH,
UX IPOECKIMU HA OCH CHUCTEMBI
koopauHat. CrnoxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

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

Y [IEpEMELECHNS MaTEpPUaAIbHON
TOYKH OT BPEMEHHU.

CBoOoniHOE naneHue. Y CKopeHue
CBOOOJIHOTO MaJICHUSI.
KpuBonuHeiHOe 1BUKEHHUE.
JIBM>KEHME MaTepUaIbHON TOUKHU
10 OKPYKHOCTH C ITOCTOSTHHOM

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

[IpoBeneHre S3KCIEPUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JIBUKEHUS C 1IeJIbIO
OIpEEIICHNS] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAaHNE COOTHOIICHUS MEXIY
MyTSIMH, TIPONICHHBIMH TEJIOM

3a MocieA0BaTeIbHbIC PaBHbBIE
MPOMEXKYTKH BPEMEHU

IPU PaBHOYCKOPEHHOM JBUKEHUU

C HAaYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
U3y4eHHUeE ABMXKCHUS [IapUKa B BSI3KOM
KUJKOCTH; U3YUCHUE JIBUKEHUS TeTa,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBbsicHEeHUE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJIOMETP, IEMHBIC

Y pEMEHHBIC TIepeIaun IBUKCHUS;

U yCJIOBUM MX 0€30MMacHOro
UCTOJIb30BaHMS B IOBCEAHEBHOM
KHU3HH.

Perienne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C HCTIOJIb30BAaHUEM OCHOBHBIX (DOPMYIT
KUHEMAaTHKHU.

[TocTpoenue u aHau3 rpauKoB
3aBUCUMOCTEN KMHEMaTUIECKUX
BEJIMYMH OT BPEMEHU

JUTSI PABHOMEPHOTO
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Y MIPaKTUYECKOE IPUMEHEHHE:
CIUIOMETP, IBH)KCHUE CHAPSIOB,
LIEMTHbIE U PEMEHHbIE NIEpeIauu

U PaBHOYCKOPEHHOTO MPSMOJIMHEHHOT 0
JIBUYKEHUSL.

Pacno3naBanue pu3NUEeCKUX SBJICHUIN
B YUEOHBIX OMBITAX U OKPYKarolen
YKW3HU: PABHOMEPHOE

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

Onurcanne MEXaHUYEeCKOro JIBUKEHUS
C UCIOJIb30BaHUEM (U3HUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHrue, CKOpocTh, YCKOPEHUE.
Paborta B rpynnax npu rjiaHUupOBaHUH,
MIPOBEJICHUU U MHTEpIpETallun
pe3yJIbTAaTOB OMBITOB U aHAJIU3E
JOTIOJTHUTENIbHBIX UICTOUHUKOB
uHdOpMAITIH TI0 TeMe

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
I'anuines. Ilepssiii 3akoH HeroToHAa.
NuepunanbHble CHCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUM CUJI. BTOpo# 3aK0H

HproTona /11 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMHUYECKAsi CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOLIUX
TeN.

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

U CKOJIbXKEHHS.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHne dSKCIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIITUX

B IIPYKUHE U PE3UNHOBOM 00pasile,
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Cuna ynpyrocrtu. 3akoH ['yka.
Bec Temna.

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

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIbKEHUS U CHUJIa
TpeHus nokos. Koadduruent
TpeHus. Cuma COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[TocTynarenbHOE U BpaliaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPJIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaiieHus. [nedo cumel. Y cioBus
paBHOBECHS TBEPIOTO TENA.
TexHudeckue yCcTpomncTBa

Y MPaAKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

OT UX AepopManuu; U3y4yeHue
JBIDKCHUS OpycKa Mo HaKJIOHHOM
MIJIOCKOCTH; UCCJIEIOBAHUE YCIIOBUH
pPaBHOBECHS TBEPAOTO TeJia, UMEIOIIETO
OCh BpallcHUsI.

OOBsicHEHHE 0COOCHHOCTEH
PaBHOMEPHOT'0 U PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS,
CBOOOIHOTO MaJCHUS T, JBUKCHUS
M0 OKPYXHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0Ha BCEMUPHOTO TATOTEHUS.
OOBsiCHEHNE OCHOBHBIX ITPUHITUIIOB
JIEUCTBUS MOJIIMITHUKOB U X
MPaAKTUYECKOTO MPUMEHECHMUS.
OOBsICHEHHE TBUKEHUS UCKYCCTBEHHBIX
CITYTHHKOB.

Pelienrie pacueTHbIX 33124 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyIl TUHAMUKH.

Pacnio3naBanvie Gpu3znyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3nYecKux NporeccoB

1 SIBJICHUH C UCMOJIb30BAaHUEM 3aKOHOB
Y MIPUHITUATIOB: 3aKOH BCEMUPHOTO
tsarorenus, I, I u III 3akonsl HeroTOHA,
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MIPUHLAI CYNIEPIIO3ULINHN CUJI, IPUHITUIT
PABHOIIPABHOCTH MHEPLUAIBHBIX
CUCTEM OTCYEeTa

2.3

3aKOHBI COXpaHEHHS
B MEXaHHKE

NmMnynbc MarepuanbHOU TOYKU
(Tena), cucTeMbl MaTepUATIbHBIX

TOYeK. MIMIybC CHIIBI 1 U3MEHEHHE
UMITyJIbCa TeJIa. 3aKOH COXPaHEHUS
umnyibca. PeakTuBHOE ABHKEHUE.

Pa6Gora cuiiel. MOIITHOCTE CHUJIBI.
Kunernueckas sHeprus
MaTepualibHOM TOUKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHast SHEPrHUS.
[TorenimanbHast SJHEPrus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorennumanbHast SHEPrus Tena
BOJIM3U TTOBEPXHOCTHU 3EMIIH.
IloreHmmanbHbBIE U
HEIMOTEHUHAJIbHBIE CHJIbI. CBS3b
paboThl HEMTOTEHIIUATBHBIX CUIT
C UBMEHEHHUEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

[IpoBeneHnE 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCJIEI0BAHNE
CBSI3U PabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU dJHEPIUM Tela

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KIyTa.

Onenka abCOIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacueTHbIX 337124 C SIBHO
3aTaHHOM (PHU3UYCCKON MOJIEIBIO

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

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOY Ha M3YYECHHBIE B pa3eie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKHUE SIBJICHUS.

Onucanne MEXaHUYECKOTO JIBHXKECHHUS

C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: UMITYJIbC TeJla, KHHETHYECKast
JHEPrus, MOTEHIUAIbHAS SJHEPT U,
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TexHnueckne ycTpoucTBa MexaHu4deckasi padboTa, MEXaHUYeCcKas
U [IPAaKTUYECKOE IPUMEHEHHUE: MOILHOCTb.

BOJIOMET, KOIIEP, NPYKUHHBIN AHanu3 pU3n4ecKux MpoLeccoB
IIACTOJIET, IBUKEHUE PAKET Y SIBJICHUM C UCIIOJIb30BAaHUEM 3aKOHA

COXpaHEHUS! MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBsicHEHNE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS U NIPAKTUYECKOIO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: BOJOMET, KOIIEP,
NPYKAUHHBIA TUCTOJIET.

OOBbsICHEHUE IBHXKEHHS PAKET C ONOPOi
Ha U3y4YCHHbIC (PU3NYECKUE BEITUUUHBI
Y 3aKOHBI MEXAHHKH.

Hcnonp3oBanue npu MOATOTOBKE
COOOIIIEHNH O TPUMEHECHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH(}OPMAIIMOHHBIX TEXHOJIOTHUIA

JUISl TIOUCKA, CTPYKTYypUPOBaHUs,
MHTEPIPETAUU U IIPEICTABICHUS
uH(pOpMAIH, KPUTUIECKUHN aHATTU3
noixyyaeMon uH(popMaIuu
[IpoBenieHrEe KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHMOCTEN
($u3nYeCKUX BETMYHH, TPOBEPKa
IPEIJIOKEHHBIX TUIIOTE3

Hroro no pazneny 18
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Paszgen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMMKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHUE.
Huddysus. Xapakrep ABUKCHUS

Y B3aNMOJEHUCTBUS YaCTHUIL
BelecTsa. Mozenu cTpoeHus ra3os,
KUJKOCTEW U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozenen. Macca

1 pasmepsl Mmosekys. KomnuecTBo
BemiecTBa. [loctossHHas ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u ee u3MepeHHe.
[Ilkama remneparyp Llenbcusi.
Mogenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKOM
TEOPUH UICAITBHOTO rasa.
AOGcommoTHas TeMrepaTypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHHUS YaCTHI] Ta3a.
[IIkama Temnepatyp KenabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Kaneitpona.

3akoH lansTonHa. M3ompolieccsl

[IpoBeneHne d3KCEpuMeEHTA:
OIpezIeNIeHHE MacChl BO3yXa

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

Ornenka aOCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MepeHn PU3NIECKUX
BEJIMYMH.

OOBbsiICHEHME OCHOBHBIX TPUHIIUIIOB
JercTBUI TepMoMeTpa U 6apomeTpa

U YCIIOBHI X 0€301acHOro
UCIIOJIb30BAHMS B IIOBCETHEBHOM
KHU3HH.

PacnioznaBanvie Gpuznyeckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KaroIIeH
KU3HU: U dy3us, OpoOyHOBCKOE
JBUKCHUE.

OrnrcaHue TEMIOBBIX SBJICHUIM

C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJICHUE ra3a, TEMIEparypa,
CpEIHAS] KHHETUYECKAas SHEPI s
Xa0TUYECKOI0 IBUKEHUS MOJIEKYIL,
CPEHEKBaAPATUYHAsA CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduueckoe mpencrasienue
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue yCcTponcTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
TEPMOMETP, OapoOMeETp

MOJIEKYJI.

AHanmu3 pU3NYECKUX MpOIECCOB

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

Perienne pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOM (PU3MIECKON MOJCITHIO

C UCIOJIb30BAHHEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmax npu mjiaHupOBaHUH,
IIPOBEJICHUHU U MHTEPHpPETALUN
PE3yNbTATOB ONBITOB U aHAIU3E
JOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(dOpMaIIMK IO TEME

3.2

OCHOBBI
TEPMOIMHAMHKHN

10

TepMoanHamMu4deckasi CUCTEMA.
BuyrpenHss sHeprus
TEPMOJUHAMHUYECKOU CUCTEMBI

U CIIOCOOBI €¢ N3MEHCHHS.
KonuuecTBo TennoTsl u padora.
BuyTpeHHsIs 3HEprust 0THOATOMHOTO
HJICaIbHOrO raza. Buasl
TEIJIONEPENauM: TEIIONPOBOIHOCTb,
KOHBEKIIUSA, U3IIydeHUE. Y IeIbHas
TEIUIOEMKOCTh BELIECTBA.

[IpoBeneHNE 3KCIEPUMEHTA: U3MEPEHHE
yIEIbHON TEMJIOEMKOCTH BELIECTBA.
OreHka a0COIIOTHBIX M OTHOCUTEIbHBIX
HOTPELIHOCTEN U3MEPEHNH (PU3NUECKUX
BEJIMYUH.

N3ydenue mojiesneil mapoBoil TypOUHBI,
JIBUTATEII BHYTPEHHET O CropaHus,
PEaKTUBHOI'O JIBUTATEIS.

OOBbsicCHEHME NPUHILIUIIOB JEHCTBUSA

U YCJIOBUHM 0€30MacCHOr0 UCIOIb30BaHMS
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KomnuecTBo Tennorsl

MIpH TeTUIonepeaye.

[Tonsitue 06 aguabatHOM
npouecce. IlepBblii 3aK0H
TEPMOJIUHAMHUKH.

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

BTopoii 3aK0H TEPMOIUHAMUKH.
HeoGparumocTts npoieccoB

B IIPUPOJIE.

TennoBble MamuHbL. [IpuHIATIBL
JIEUCTBUS TEIJIOBBIX MAIIIHH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koadduument nonesnoro aeicrus
TETJIOBOW MAILIUHBL.

Huxn Kapuo u ero kospdunmreHt
MOJIE3HOTO JIEHCTBUS.
DKOJOruuecKue mpodIeMbl
TETIJIOPHEPT € TUKH.

TexHuueckue ycTponucTBa

1 TIPAKTUIECKOE IPUMCHCHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJWJIBHUK,
KOHJTUITHOHED

B TIOBCETHEBHOM JKMU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
(Gu3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsIS DHEPrus, padoTa rasa.
Pemenne pacueTHbIX 33/1a4 C SIBHO
3aJaHHOM (PU3HIECKON MOJCITHIO

C HCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYJISIPHON (PU3UKH

U TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI Ha N3yYEHHBIE B pa3fee
«MonexynspHas pusuka

¥ TEPMOJIMHAMUKA» 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBTICHHS.

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

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHS.
HcnapeHue u KUMEHUE.
AGCOIIOTHAS. U OTHOCUTEIIbHAS
BJIAJKHOCTH BO3Ayxa. HaceimeHHbIn
nap. Y ienpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUS.
TBepnoe teno. Kpucrammueckue
1 amop(HbBIe Tena. AHU30TPOTHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaiusl. [lnaBnenue

Y KpUCTAIIU3AIMS. Y IeTbHas
TeruioTa tiaBienus. Cyomumanus.
YpaBHeHHE TEIIOBOrO OaaHca.
TexHuyeckue ycTporucTBa

Y MPAKTUYECKOE TPUMEHECHHUE:!
TUTPOMETP U TICUXPOMETD,
KATOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MarepuajioB, B TOM YHCIIE
HaHOMAaTEPUaJIOB,

Y HAHOTEXHOJIOTU U

[IpoBeneHne SKCIEPUMEHTA: H3MEPCHHE
OTHOCHUTEJIbHON BIIAXKHOCTH BO3/1yXa.
Orenka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN 3MEPEHUM (PU3NIECKUX
BCJIMYHH.

N3ydeHne cBOMCTB HACHIIEHHBIX
NapoB, CIOCOOOB U3MEpPEHUs
BJIQXKHOCTH.

HabGnronenue kumnenus

IIPY TIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs ¥ TUIABJICHUS
KPUCTALTUICCKOTO BEIECTRA.
OObsicHEHNE MPUHIIUIIOB JIEHCTBUS

U yCIIOBHI 0€30MMacHOT0 UCTIOIb30BaHUS
B MTOBCETHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KATTOPUMETPA.

V3ydeHune TeXHOIOTHI TIOTydeHHUs
COBPEMCHHBIX MaTEPHUAJIOB, B TOM YHUCJIC
HAaHOMAaTepUasoB.

Perienne pacueTHbIX 3a/1a4 ¢ SIBHO
3aJJaHHOM (PU3HIECKON MOJCIHIO

C UCTIOJIb30BAHUEM YPaBHCHUS
TEIJIOBOro OanaHca.

Pemenvie kauecTBeHHBIX 3a/1a4

C OIOPOM HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBIICHUSA 10 TEME.
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Pacnio3naBanue ¢pu3ndyecKux sSBICHUN
B YU4€OHBIX OMBITAX U OKPY>KAIOIIeH
KU3HH: neopmarusi TBEpAbIX Tell,
HarpeBaHue U OXJIAXKJCHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSTHUM
BEIIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanune nHGOPMAITUOHHBIX
TEXHOJIOTHUM NI IIOMCKa,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUN
U TIpeicTaBiIeHus uHGOpMaIuy nNpu
MOJIFOTOBKE COOOIIEHU O TPUMEHEHUHT
3aKOHOB MOJICKYJISIPHOM (DU3HKU

Y TEPMOJVNHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Paznen 4. djekTpoauHaMuKa
4.1 | DnekTpocTaTuka 10 DJieKTpu3anus Tei. JiekTpuueckuid | [IpoBeneHue SKCIepuMeHTa: U3MEPEHUE

3apsan. /IBa Buaa 3JIEeKTpUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJIEKTPUKU U MOTYIIPOBOAHUKHU.
3aKOH COXpPaHEHUS NEKTPUUECKOTO
3apsiza.

BzaumopelicTBue 3apsioB. 3aKOH
Kynona. ToueuHslii 3JIEKTpUYECKUN
3apsl. DNEKTPUUYECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka aOCOMFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpPEeHN (PU3NIECKIX
BEJINYMH.

N3yueHue NpUHIUIIOB AEHCTBUS
AJIIEKTPOCKOIA, 3JIEKTPOMETDA,
KOHJIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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HanpskeHHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JImHum
HAIIPSKEHHOCTH 3JIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCcTaTH4ecKoro
noJis1. [lorennman. Pa3HocTh
noteHuuanoB. [I[poBonHUKH U
IUBJIEKTPUKH B
AIEKTPOCTATUYECKOM MOJIE.
JluanexTpuyeckass MPOHUIAEMOCTb.
DnekTpoeMKocTh. KoHeHncarop.
DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOr 0 KOHJIEHCATOpa.
TexHuyeckue ycTporucTBa

Y MIPAKTUYECKOE TPUMEHEHHE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aIUTA,
3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN
anapar, CTpyMHBIN IPUHTEP

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

PaccMmoTpenue pusndyeckux o
CHOBAHUU DJIEKTPOCTATUYECKON
3aIlUTHI U 3a3eMJICHUS
ANEKTPONpPUOOPOB.

Pemenne pacueTHbIX 33134 C SIBHO
3aJJaHHOUN (PU3HUECKON MOJCIHIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYIT SIEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3314

C OIIOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue (hu3nUeCcKux sIBJICHUN
B Y4EOHBIX OMBITAX U OKPYKAFOIICH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/JICHCTBUE 3apsAJI0B U O0BICHEHHE
WX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onrcanue n3y4eHHbIX CBOVCTB
BEIIECTBA U AJIEKTPUUECKHUX SBJICHUN

C UCIIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: AJIEKTPUUECKUI 3aps,
HaNPSYKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIMAI, PA3HOCTh TTOTEHIHAJIOB,
AIIEKTPOEMKOCTb.

AHanmmu3 pU3NIECKUX MpOIEeCCOB

Y SIBJICHUH C UCTIOJIb30BAHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUUYECKOro 3aps/a,
3akoHa Kymona.

Pabota B rpynmax npu ananuse
JIOTIOTHUTEIILHBIX UCTOYHUKOB
uH(pOpMAINHU U TOATOTOBKE COOOIIEHUH
O MIPOSIBJICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpYKaIOIIeH KU3HU U TIPUMEHEHUHU
UX B TEXHUKE

4.2

IlocTossHHBIIHI

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. crounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsioxenue.

3akoH OMa 1J1s1 yyacTKa L.
DNEKTPUYECKOE COMPOTUBIICHHUE.

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

Paborta »nexkTpudyeckoro Toka.
3akoH J[>xoyns—Jlenna. MomniHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCepUMEHTAa: U3y4CHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNUS;
HaOJII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3NUeCcKux
BEJINYUH.

OObsicHEHUE MPUHIIUIIOB JEHCTBUS

U YCJIOBH1 0€30MacHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETPA, peocrara,
HMCTOYHUKOB TOKa,
AJIEKTPOHArpeBaTEIbHbIX U
AJIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CHJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUTSL TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi NPOBOIUMOCTD
TBEPBIX METAJIOB. 3aBUCUMOCTh
COIPOTHUBIICHHS] METAJIJIOB

OT TEMIIEpaTypHl.
CBepxXnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHAS
Y IPUMECHAs! TPOBOJAMMOCTD
MOJIynpoBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNeKTpUYECKU TOK B pacTBOpax
U pacIulaBax 3JEKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUUYECKUAN TOK B ra3ax.
CaMocCTOsTEeNbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuyeckue ycTporucTBa

TEPMOMETpA COMPOTUBIICHUS,
BaKyyMHOT'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JMOA0B, FaJIbBAHUKH.

Perenue pacueTHbIX 337124 C SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO

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

Pacnio3snaBanue pu3nueckux sBICHUIMA
B YUEOHBIX OMBITAX U OKPYKaroen
KU3HH: JIEKTPUYECKask IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaIIU3 3NEKTPUUECKUX SABICHUN

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

Onucanue U3y4eHHbIX CBOMCTB
BEILECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: 3JICKTPUUECKUU 3apsiji, CHIIa
TOKa, SJIEKTPUYECKOE HAMPSHKEHUE,
AIIEKTPUYECKOE CONPOTHUBJIICHUE,
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Y MIPaKTUYECKOE IPUMEHEHUE!
aMIIEpMETP, BOJIBTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTEbHBIEC TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBII 1HOJ1, TEPMUCTOPBI

1 (OTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JUO/,
raJlbBaHUKa

pa3zHocTh notexHiumainos, I/[C, padora
TOKa, MOIITHOCTh TOKA.
Hcnons3oBanne HHGOPMAITMOHHBIX
TEXHOJIOTHM JIJIsl IOMCKa,
CTPYKTYpUPOBaHMUS, UHTEPIIPETAIIUN
U TIpecTaBIeHus uHGopMaIuu

IIPU TTOATOTOBKE COOOIIICHU I

O MPUMEHEHUH 3aKOHOB ITOCTOSIHHOTO
TOKa B TEXHHUKE ¥ TEXHOJIOTHIX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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11 KJIACC

HanmenoBanue

Ne KonmuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxaHue

n/m 4acoB o0 y4arommxcs

y4eOHOI0 IIpeIMeTa
Paznen 1. diekrponuHamMuka
1.1 | MaruuTHO€ moJe. 11 [TocTostHHBIE MarHUTHI. [IpoBenenue 3KcriepuMeHTa: U3y4YeHUe

DJeKTpOMarHuTHas
WHTYKITUSI

B3aumopaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoeE IoJIe.
BexTop MaraHuTHON MHIYKLIHH.
[TpunHIIMN Cynieprno3uLu
MarHuTHBIX ITojieH. JInnuu
MarHuTHOW UHAYKINU. KaptuHa
JIMHUN MarHUTHOW MHAYKIIMH MOJIA
ITOCTOSSHHBIX MarHUTOB.
MarsHuTHOE 1oJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUHA
MAarduTHOTO II0JIST JUTMHHOT'O
MPSAMOTO MPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O ITPOBOJAHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTea.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amniepa, ee MOAYJb

Y HaIpaBJICHHUE.

Cuna Jlopenna, ee MoayJib

Y HampasieHue. J[BuxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIEIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOW MHIYKIHH.
OneHnka a0CONIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYMH.

OObsiCHEHUE TIPUHITUIIOB JIEHCTBUS

U yCJIOBUI 0€30MacHOr0 MPUMEHEHUS
MTOCTOSIHHBIX MarHUTOB,
AIIEKTPOMAarHUTOB, 3JIEKTPOIBUIATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHOM IIEYH.

Pemenne pacueTHsIx 3a1a4

Ha pUMEHEHUE POPMYI TEMBI
«MarsuTtHOe nojue. DIeKTPOMarHuTHas
WHTYKIUSD.

Pelmenne kauecTBEHHBIX 3a/1a4

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

SIBneHne ANEKTPOMArHUTHOU
nHaykuuu. [lotok BekTopa
MarHUTHOW WHIYKIIHH.
DNeKTpOABHKYILAs CHJIa MHIYKLUU.
3aKOH AJIEKTPOMarHuTHON
nHaykunu dapanes.

Buxpeoe anekrprueckoe noie.
DIIEKTPOABMKYIIAsl CUJIA MHTYKLIUH
B [IPOBOJHUKE, IBUKYILIEMCS
IIOCTYNATENBHO B OJTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTG. SIBIEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAs
CHJIa CAMOMHIYKIUU.

DHeprus MarHuTHOTO TOJISI KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHuueckue ycTporucTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
DJIEKTPOMAarHuThl,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
MHIYKIIUOHHAS TI€Yb

SABJIEHUS TeMbI «MarHUTHOE TOJIE.
DJIEKTPOMArHUTHAs! UHIYKIHS.
OrnpeneneHne HarpaBiIeHUs] BEKTOpa
MH]IYKIIMM MarHUTHOTO MOJIsS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl JIopeHna.

Pacno3naBanue pu3NUECKUX SIBICHUN
B Y4€OHBIX OMBITAX M OKPYKaIOIei
YKA3HU: B3aUMOJICVICTBUE MAarHUTOB,
AJIEKTPOMArHUTHAasE UHAYKIUA,
NENCTBHE MAarHUTHOTIO IO Ha
MPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3apsii.

AHanuM3 3JIEKTPOMAarHUTHBIX SABJICHUN
C UCIIOJIb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON UHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB M 3JIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOJIb30BAHUEM
(U3UYECKUX BETWYUH: WHITYKITUS
MAarHuTHOTO MOJIs, cujla AMnepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTh KaTYILKH,
DHEPIUs AIEKTPUYECKOrO U MArHUTHOTO
ToJjen

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHnueckue
U 3JICKTPOMarHUTHBIE
KOJICOaHU S

KonebarenpHas cucrema.
CB0oOOHBIE MEXaHUYECKHUE
koseOanus. ["'apmonnueckue
konebanus. [lepuon, gacTora,
amMIuIuTyaa 1 pasza KoieOaHui.
[IpyXMHHBIN MasATHUK.
MaremaTnyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXK]ly MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3akOH
COXPAHEHHUS YIHEPTUH B UIECATBHOM
KoJIe0aTeIbHOM KOHTYpE.
[IpencraBiieHne 0 3aTyXarOIUX
Kosie0aHusaxX. BeIHYKIeHHbIE
MEXaHUYECKUE KOIeOaHusl.
Pe3onanc. BeiHyxkeHHBIE
AIEKTPOMArHUTHbIE KOJIEOAHMS.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMbI — MIEPHOJIA,
YaCTOThI, AMIUIATYIBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN

W/AITM MaTEMaTUYECKUM MASTHHK).
HaGmronenue 3aTyxaromux Koie0aHu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHUH.

HaGmonenue pe3onanca.

[IpoBeneHne sKCEepUMEHTA:
MCCJIEeI0BAaHNE 3aBUCUMOCTH IIepuoa
MaJIbIX KoJIeOaHUM Tpy3a Ha HUTH

OT JUTMHBI HUTU U MACChI TPY3a;
MCCJIEeI0BaHNE NTEPEMEHHOT 0 TOKA

B LIETIH U3 MOCTEA0BATENBHO
COCTMHEHHBIX KOHJICHCATOPA, KaTYIITKA
U PE3UCTOpA.

Onenka a0COIIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpeHUN (PU3NIECKUX
BEJIMYMH.

OObsicHEeHUE TIPUHIIUIIOB JIEHCTBUS

Y yCJIOBUI 0€30MacHOr0 NPUMEHEHHS
AIEKTPUYECKOI0 3BOHKA, T€HEpaTopa
MEPEMEHHOIO TOKA, JIUHUI
AJIeKTponepeaay.

Pemenue pacueTHbIX 3a/1a4 ¢ SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U ACHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAXKCHU .

Tpauchopmarop. [IpousBoactso,
nepenaya u norpedieHue
AJIEKTPUYECKOU IHEPIUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynbrypa ucnons3oBanus
BJIEKTPOIHEPTUH B ITOBCEAHEBHOMN
KU3HU.

TexHn4eckne ycTponcTBa

U [IPAKTUYECKOE IPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUHU
aJIeKTponepenay

3aIaHHON (PU3UYECKON MOEIbIO

C UCMOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYyII, ONTUCHIBAOIIIUX
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX

M DJIEKTPOMArHUTHBIX KOJIeOaHM

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUO ¥ 4acTOTa
Kosie0aHuil, aMruTyna u ¢asa
KoJieOaHUiA, 3aps]T U CUjla TOKa

B TAPMOHUYECKUX IJIEKTPOMArHATHBIX
KoJIeOaHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIITNE
MEXaHHUYECCKHE U DJICKTPOMarHUTHBIC
KoJieOaHus.

Pabora B rpymnmnax npu riaHupOBaHUH,
MPOBEICHNUN U UHTEPIIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIN3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeEMeE

2.2

MexaHuueckue
Y 3JIEKTPOMAarHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnipoctpanenus. [lepuoz.
CKOpOCTh pacpoCTpaHEHUs

Y JUInHA BONHBL. [lorepedynsie

N3ydyenue oOpazoBaHus

¥ PacIpOCTPaHEHUs MOTEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
HaGmronenue orpaxkenus
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Y TIPOJIOJILHEIC BOJTHBI.
WNuTepdepenius u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CKOpOCTh 3BYKa. | pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNIEeKTPOMArHUTHBIE BOJIHEI.
VYcnoBust uznydeHust
AIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTauus BeKTopoB E, B,

U B 3JICKTPOMAarHUTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa’KEeHUE, MPEIIOMIICHNE,
noJIIpu3anus, TuQpaKius,
untepdepenus. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIkana »IeKTpOMarHUTHBIX BOJIH.
[TpumeneHne 2IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paANOCBSI3U

u TeneBusieHus. Paanonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKarollen Cpebl.
TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TMArHOCTHKA

B TEXHHUKE U MEJUIIMHE, pajap,

U TIpeIoMJICHUsI, THTEphEPEHIIUN

U 1udpaKiuid MEXaHUIECKUX BOJTH.
HaGmronenue cBsizu rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTYI01

1 4acTOTOM KoJIeOaHUM, 3BYKOBOT'O
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MpEeJIOMJICHHE, MOJISIPU3ALINS,
audpakius, “HTepPEePeHIIHSL.
N3ydenune ycnoBuil U3I1y4yeHUS
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BekTopoB E, B, v

B DJICKTPOMAarHUTHOU BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE

U OBITY.

OOBsicCHEHUE TPUHIUTIOB JICUCTBUS

U YCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIIHE, pajapa,
paguonpueMHUKA, TEICBU30PA,
aHTeHHbI, Tenepona, CBU-neun.
Penienne 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 DJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanue HHPOPMAILIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU

U TIpe/icTaBleHusl HHpopMauu

IpY MOJTOTOBKE COOOILEHUI

00 MCNOIb30BaHUM 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B ITMCKyCCUU

00 AIIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarollen Cpebl.

Pabora B rpymnmnax npu mjiaHupOBaHUH,
IIPOBEJICHNN U NHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAIM3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(popMaIu no Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonuHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOoYeUHbIM UICTOYHHUK CBETA.
Otpaxxenue cBeta. 3aKOHBI
orpaxxeHus ceera. [loctpoenue
M300paKEHUH B IIJIOCKOM 3€pKaJe.
[Ipenomiienune cBeta. 3aKOHBI
MpesioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonxnoe

N3yuenue sBIEHUS MTOJTHOTO
BHYTPEHHET'O OTPaKEHUs, €r0
IPUMEHEHUS B CBETOBOJIE.

N3ydyenune moaenern MUKpPOCKONa,
TEJIECKOIa.

[Tonydyenue ciekTpa ¢ TOMOIIBIO
MPU3MBI U TUPPAKIIMOHHON PEIIETKH.
Nsmepenne nmokazarens mperoMIICHUs
CTEKJIA.

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

Cobwuparoiue 1 paccenBaroIIne
mH3bl. ToHKas nuH3a. POKYCHOE
PAcCTOSIHUE U ONTHYECKAs CHUJIA
TOHKOM JMH3bL. [locTpoeHue
M300paK€HU B COOMPAIOIINX

1 pacceuBaronux jguH3ax. ®opmyna
TOHKOM JIMH3EI. Y BeJIMUCHHUE,
JTaBaeMoe JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKOU ONTHUKH.

Bonnosas ontuka. Matepdepennus
cBera. KorepeHTHbIE HCTOYHUKH.
VcnoBust HaOIIOAEHUSA

MaKCUMyMOB U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
penieTka. Y ciioBrue HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB MPHU MMaICHUU
MOHOXpPOMAaTHYECKOTO CBETA

Ha JUPPAKIIUOHHYIO PEIIETKY.

B JINH3AaX.

OObsiCHEHUE TIPUHIIUIIOB JIEHCTBUS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHHS
OYKOB, JIyIIbI, (poTOArapara,
MIPOEKIITMOHHOTO aIapara,
MUKPOCKOINA, TeJIECKOIa, BOJIOKOHHOM
ONTUKH, AUPPAKIIMOHHON PEIIETKH,
NOJISIPOU/IA.

Pelienne pacueTHbIX 3a/1a4 € IBHO
3aJJaHHOM (PU3HIECKON MOJEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI reOMETPUYECKOM
ONTHUKH.

[TocTpoenue u onucanue U300paKEeHUS,
CO37aBAEMOr0 TUIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmotpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOM
OITHKH.

Pacno3naBanue ¢pu3n4ecKux sBICHUN
B ONBITaX U OKPYKAIOMICH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPETOMIICHUE,
UHTEepPEepeHLns, TUPPaAKIIUI

Y TIOJISIpU3alysl CBETA, JUCIIEPCUS
CBETA.
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[Tonsipusanus ceera.

TexHuyeckue ycTporucTBa

Y MPAKTUYECKOE MPUMEHECHHUE:!
OYKH, JIyma, (hoToanmapar,
MPOEKUMOHHBIN arapar,
MHKPOCKOI, TEJIECKOM, BOJOKOHHAS
OINTHKA, TU(PPAKIMOHHAS PEUIETKA,
IIOJISIPOU]L

N3yuyenne ycnoBuii HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEePHEPEHIITMOHHON KapTUHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VciioBue HaOIIOAECHUS TTIaBHBIX
MAaKCUMYMOB ITpHU NaJICHUN
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(PPaKIUOHHYIO PEIIETKY.
AHanm3 ONTUYECKUX SBICHUN

C UCIOJIb30BAHHEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PaCcpOCTPaHEHUS
CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Onucanue oNnTUYECKUX SIBICHUN

C MCTIOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: (POKYCHOE PACCTOSIHUE

Y ONITUYECKas CUJjia JIMH3bI

Hroro no pasneny

24

Pa3znen 3. OcHOBBI cienAJILHON TeOPUN OTHOCUTEIbHOCTH (Hajsee — CTO)

3.1

OCHOBBI ClIEUATLHON
TeOpuHn
OTHOCHUTEJILHOCTH

4

['panuel TpUMEHUMOCTH
KJIaCCUYECKON MEXaHUKH.
[TocTynarsl crienMaIbHOW TEOPUHU
OTHOCUTEJILHOCTH: MHBAPUAHTHOCTH
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH
OHHIITeHHA.

Pelienne kauecTBEHHBIX 3a/1a4

C OMOPOM HA U3YYEHHBIE TOCTYIATHI
CTO.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJISl TIOUCKA,
CTPYKTYpPUPOBaHMSI, UHTEPIPETALIUN
W TIpe/icTaBleHus: nHpopMaIuu
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OTHOCUTENTBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHH M COKPALICHUE JITUHBI.
DHeprus 1 UMIYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YHEPTrUEn

U UMITYJILCOM PEISTUBUCTCKON
YaCTHUI[bl. DHEPrUsl MOKOS

IIPU TTOATOTOBKE COOOIICHUM
0 rpaHUIIaX IPUMEHUMOCTH
KJIACCUYECKOI MEXaHUKH U OCHOBaX

CTO

Hroro no pasneny

Pa3nen 4. KBanTtoBas pusuka

4.1

DJeMeHThl KBAHTOBOM
OITHUKH

®otonbl. Popmyia [Inanka cBs3u
sHEpruu (PoToHA € €ro YacToTOMH.
DHeprus U UMNyJbsc PpoToHa.
OTKpBITHE U UCCIIEIOBAHUE
dotorddekra. OnpITH

A.T'". CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
OitHmreitna st hotodrdpdekra.
«Kpacnas rpanuna» dporodddexra.
JlaBnenne cBeta. OIBITHI

IL.H. JIeGenena.

XUMHYECKOE JICICTBHUE CBETA.
TexHnueckne ycTponcTaa

U TIPaKTUYECKOE TPUMEHEHHE:
dboToreMEeHT, POTOATUHK,
coJiHeuHas Oarapesi, CBETOIHOT

Hab6monenne ¢poroaddexra

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

OObsicCHEeHNE OCHOBHBIX TTPUHITUTIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (oTodJIeMeHT, (hOTO/IaTUUK,
coJiHeuHasl OaTtapesi, CBETOANO/I;

U YCJIOBHI MX O€30I1acHOTO
MPUMEHEHUS B MPAKTUYECKON KU3HH.
Pemenue pacueTHBIX 3a/1a4 ¢ SIBHO
3aJJaHHOMN (PU3HIECKON MOJEIBIO

C MCTIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBaHTOBOM OINTUKH.
Peienue kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU KBAaHTOBOU OMTHUKH.
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Pacnio3naBanue pu3n4ecKux sBICHUN

B YU4E€OHBIX OMBITAX:
dotornexTpuueckuit 3PexT, cBeToBOE
JaBJICHUE.

Onucanye N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U TIPOLIECCOB

C UCMOJb30BaHUEM (PU3UYECKHUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHA BOJIHBI M YaCTOTa CBETA,
SHEPTHs U UMITYJbC (OTOHA

4.2

Crpoenue atoma

Moaens atoma Tomcona. ONBITE
Pesepdopna no paccesHuto
a-dyactull. [manerapuas moaens
aroma. [loctynarsl bopa.
N3nydyenue u nornomieHrue GoToHOB
IIpY MIEPEXOE aTOMa C OJTHOTO
YPOBHSI DHEPIUMU HA Apyrou. Bunsl
cnekTpoB. CIeKTp ypOBHEN SHEPIUU
aToma BOJOpOJA.

BomnoBbie cBoricTBa yacTull. BoiaHBI
ne bpoiina. KopnyckysipHo-
BOJIHOBOW yaJli3M.

CnoHTaHHOE U BBIHYXJICHHOE
W3JTy4YCHHUE.

TexHuueckue ycTponucTBa

Y MPAKTAYECKOE MPUMEHCHHUE:
CIIEKTpaJIbHbIN AHAJIU3

N3ydenue monenu omnbita Pesepdopna.
IIpoBeneHne dKCriepuMeHTa

110 HAOJIIOJIEHUIO JIMHEWYATOrO CIIEKTPA.
OneHka a0CONIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYUH.

N3yuenue monenmn atroma: ToMmcoHa,
IJTAHETAPHOW MOJEIN aTOMa, MOAEIN
aroma bopa.

N3ydeHune cniekTpa ypoBHEN SHEPIUU
aToMa Bojioposa. OObsiCHEHUE
IIPUHIIATIOB JICMCTBUS U YCIIOBUM
0€30MacHOro NPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOY HA U3YYEHHBIE 3AKOHBI,
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(cekTpockoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIEHUSA 110 TeMe «CTpOEHUE aTOMay.
PacnioznaBanuie pu3nyecKux sBJICHUN
B yu4€OHBIX ONbITAaX: BOSHUKHOBEHUE
JIMHENYATOr O CIIEKTPA U3JIYYEHHUS.
AHann3 KBaHTOBBIX ITPOIECCOB

U SIBJICHUU C UCIIOJIb30BaHUEM
nocrtynaroB bopa

4.3

ATOMHOE S71pO

OKCIEpUMEHTHI, JOKa3bIBAIOLIUE
CJI0)KHOCTh CTPOCHHUS sI/Ipa.
OTKpBITHE PAOAKTUBHOCTH.
Omneitel Pesepdopaa

TI0 OTPEJICTICHUIO COCTaBa
PaANOAKTUBHOTO U3ITYYCHUS.
CgoiicTBa anb(da-, Oera-,
ramMmma-u3nydeHus. Brnusaue
PaIMOAKTUBHOCTH Ha JKUBBIC
OpPTaHU3MBI.

OTkppITHE TPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizen6epra-MBanenHko.

3apsn siapa. MaccoBoe 4ucio sapa.
Nzotomnsl.

Anbda-pacnaa. IIEeKTPOHHBII

Y TO3UTPOHHBIN OeTa-pacna.
["'amMmma-uznyyenne. 3akoH
PaJIMOAaKTHUBHOTO PacIiaja.

N3yuyeHne 3KCrepuMeHTOB,
JOKa3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO SiIpa.

HccnenoBanne TpeKOB 4acTUIL

(10 roTOBBIM (poTOrpadUsim).
N3ydyeHue siaepHbIX CUIL, SIAECPHBIX
peakIuii CUHTE3a U pacrnaja,
TEPMOSIIEPHOT O CUHTE3A.

N3yuenne HyKJIOHHOM MOJENN sA1pa
['eitzen6epra-MBaneHko.

OObsicHEeHUE yCTpOWCTBa

Y IPUMEHEHUS I03UMETPA, KAMEPBI
BunbcoHna, ssAepHOro peakTopa,
aTOMHOM OOMOBL.

Pemenue 3amau ¢ onopoii

Ha MOJyYCHHbIC 3HaHUS, B T.4. O 3apsJie
¥ MAacCOBOM YHUCJIE siIpa.
Pacno3naBanue ¢pu3nvecKkux sBiICHUN
B YUE€OHBIX OMBITAX U B OKPYKaroIeh
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DHEprus CBSI3U HYKJIOHOB B SJIpE.
SlnepHbIe CUJIBL.

Hedekt maccol sipa.

Snepubie peaknuu. Jlenenue

Y CHUHTE3 SEP.

S nepHsiit peaktop. TepmosinepHbIn
cuntes. [Ipobiembl U mepcneKTUBbI
SAJIEPHON SHEPIETUKH.
DKOJIOTMYECKHUE ACHEKTHI SJIEPHOI
SHEPreTHUKH.

DnieMeHTapHbIe YacTullbl. OTKpbITHE
MO3UTPOHA.

Mertonbl HabJIOIeHUS

Y PETUCTPALMU DJIEMEHTAPHBIX
YacTHlIl.

DyH1aMEeHTaIbHBIE
B3auMoJielicTBUA. EquHCTBO
(du3nuecKoi KapTUHBI MUPA.
TexHn4yeckrue yCcTponcTBa

Y IIPAKTHYECKOE TPUMEHEHHE:
JIO3UMETP, Kamepa BusnbcoHa,
SIEPHBINA PEaKTop, aToMHasi bomba

YKA3HU: €CTECTBEHHAS! U UCKYCCTBEHHASI
PaliOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUU

Y MPOIIECCOB C UCITOJIb30BAaHUEM
(hU3UYECKUX BEJIMUUH: TIEPUO/T
Nojaypacnana, SHEPrusi CBSI3U aTOMHBIX
sep, AeeKT Macchl sapa.

AHanu3 NpoueccoB U SIBICHUI

C MCHOJb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAaHEHHUSI MACCOBOT'O YHCIIA,
nocryJiartel bopa, 3aKoH
PalMOAaKTUBHOTO pacriaia.

VYuyacrtue B paboTe KPyriaoro croia
«DyHTIaMEHTaJIbHBIE B3aUMOJICCTBUS.
EnuncTBO (hrznyeckoi KapTUHBI MUPAY.
Hcnons3oBanue nHPpOpMaIMOHHBIX
TEXHOJIOTUM 715 ITOMCKA,
CTPYKTYPUPOBAaHUs, UHTEPIIPETALUN

W TIpeficTaBieHUsT nHpOopMaIuu

MIPU TTOATOTOBKE COOOIICHUM

O IPUMEHEHNH 3aKOHOB KBAHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
SKOJIOTHYECKHUX ACTIEKTaX SIJICPHOU
SHEPTETUKHU

Hroro no pazneny

15
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Pa3zges S. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH

5.1

DJIEMEHTHI
aCTPOHOMUH
U acTpOoU3UKHU

7

DTarbl pa3BUTUSA ACTPOHOMUM.
[TpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMHUH.

Bupg 3Be3nnoro neba. Co3sesgus,
SIPKHUE 3BE3/IbI, TUIAHETHI, UX
BUJMMOE JIBH)KEHUE.

ConHeunas cucreMa.

Comnite. CojlHeUHAast aKTUBHOCTb.

Hcrounuk 3naeprun ConHIa U 3BE3/I.

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

O MPOUCXOKICHUU U IBOJIIOLINU
CoiHna 1 3Be34. DTalbl )KU3HU
3BE3I.

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

B 'anakTuke. THIIBI TaIaKkTHK.
PanuoranakTuku U KBazaphbl.
UepHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHU 00 dTamax
Pa3BUTHSL aCTPOHOMUU, O TTPUKIIATHOM
1 MUPOBO33PEHUYECKOM 3HAYEHUU
ACTPOHOMHH, O METO/IaX MOIYYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOU
aACTPOHOMMH.

N3yuyeHne coBpeMEHHBIX
NPEACTABIECHUN O TPOUCXOKICHUN

u sBorotny CoNHIIA U 3BE3/I.
N3ydenue THNIOB rajnakTUK,
paavorajiakTUK U KBa3apos.
N3yuyenne nBuxeHnss HEOECHBIX Te,
ABOJIIOLMH 3Be3] M Beenennoi,
[IPOLECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3B€3/IHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYpbl BeeneHHOoiA.
OO0BsicHeHHe paciupenust Beenennoun
Ha OCHOBE 3akoHa Xa00u1a.
[ToarotoBka kK 006CYXIECHUIO
HEpEIICHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOmOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN I ONIpEACIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosnpiioro B3peiBa. PenmikroBoe
W3JIy4YCHHUE.

MacirabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemiennbie mpo6iembl

MTOJIOKCHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiymapus

U SIPKHE 3BE3IbI.

[TpoBenenue HabMOACHUHN B TEIECKOII
Jlynsl, mianer, Mieunoro Ilytu.
YuyacTtue B IMCKYCCUM O HEPEIIEHHBIX
npo0semMax aCTPOHOMHH

aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0miaoiee noBTopeHmne
6.1 | O6ob6miaromiee 4 O06o0011eHre U cucTeMaTh3aIus VYyacTue B AUCKYCCUU O pOJIH (PU3UKH
MIOBTOPCHHE COJIEpKaHMs pa3/ie]ioB Kypca ¥ aCTPOHOMUH B Pa3IMIHBIX chepax

«Mexanuka», «MonekysapHas
dusnKa U TepMOAMHAMUKA,
«InexTpoauHamukay, «Konedanus
Y BOJIHBD), «OCHOBBI CITEIMAIBHOM
TEOPUH OTHOCUTEIIBHOCTH,
«KBanToBas pusnkay, « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Pounb ¢usuku u actpoHoMun

B DKOHOMHUYECKOH,
TEXHOJOTMYECKOM, COLIMAIbHOM

U ATUYECKON cepax NeaTeTbHOCTH
YeJI0BEKa, POJIb U MECTO (PU3UKHU

Y ACTPOHOMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPa, 3HAYCHUE

JIeSITSIIHHOCTH YEJI0BEKA.
ITonroroBka cooOIEHUI O MECTE
(bu3myecKol KapTUHBI MUpa B Py
COBPEMEHHBIX MPEICTaBICHUMN

0 IPUPOJIE.

BrinmonHenue ydeOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 xnaccos
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OIMCATEILHOM,
CUCTEMAaTU3UPYIOLIEH,
O0O0BSCHUTETTLHOM

Y TIPOTHOCTUYECKON (DYHKIIHIA
(duznueckoi Teopum,

poJib PU3MUECKO TeOpUu

B ()OPMUPOBAHUY TIPEICTABICHUN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3nyeckoil KapTUHBI MUPA

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAaYUHBIX
MPEJCTABJIECHUN O PUPOJE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB 110 ITPO'PAMME
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MMPOBEPSIEMbBIX TPEFOBAHUM K PE3YJIBTATAM OCBOEHMUS
OCHOBHOI OBPA3OBATEJIBHOM MPOT'PAMMBI CPEJJHEI'O OBIIET'O
OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUA 110 PUIUKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KayecTBa OOpa3OBaHMUS
UCIOJIb3YETCS TMepedeHb (KOAU(PUKATOpP) pachpeesIeHHbIX M0 KJaccaM IPOBEPSEMbIX

TpeOOBaHUN K

pe3yiapTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW MpOrpamMMmbl

cpeaHero oo1ero 0opa3oBaHus U JJIIEMEHTOB COJIEPXKaHMs 0 (PU3HMKe.

10 KJIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl
Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSIEMOT0 o0pa30BaTeIbHOM MPOTrpaMMBbI CPETHEr0 00IIEro 00pa3oBaHMs
pe3yJsbTara
10.1 JleMoHCTpUpOBaTh Ha TMpUMEpax pojb U  MecTo  (pusuku
B (pOpMUPOBAHNH COBPEMEHHON HAYYHOU KapTUHBI MHUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON AEATEIbHOCTH
JHOJEN
10.2 Y4uThIBaTH TPAHUIIBI MPUMEHEHUS U3YICHHBIX (PU3MUECKUX MOJICIICH:
MarepuajgbHas TOYKa, UHEpLMAIbHAs CHUCTEMa OTcueTa, abCOIIOTHO
TBEPIOE TEJI0, UACATBHBIN T'a3; MOJEIU CTPOCHUS T'a30B, KUJKOCTEH
Y TBEPABIX TEJI, TOUCUHBIA AIEKTPUUYECKHUMN 3apsi — MPU PELICHUU
dbu3znueckux 3aaauy
10.3 Pacno3naBarh (Qusnueckue sBieHUS (IIpPolecChl) U OOBSICHATH HX

Ha OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KUHETHUECKON TEOPHU
CTPOGHHS  BEIIeCTBA MU DJEKTPOAMHAMHMKH:  PaBHOMEPHOE
Y PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE, CBOOOIHOE MA/IEHHUE
TN, ABM)KCHHE MO OKPYKHOCTH, HWHEpIUsS, B3aWMOJCUCTBUE TEII,
muhdy3ust, OpOYHOBCKOE IBUIKEHUE, CTPOEHUE )KUIKOCTEN U TBEPJIBIX
Tel, W3MEHEHHWE O00beMa Tel MpH HarpeBaHUuU (OXJIAXIACHUN),
TEIUIOBOE paBHOBECHE, HWCIApPEHHE, KOHJICHCALUs, IJaBJICHUE,
KpUCTAJUIM3ALMsI, KWIEHUE, BJIAKHOCTb BO3/AyXa, IOBBIIICHHE
JIaBJICHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXKIY
napaMeTpaMy COCTOSIHHS ra3a B M30IpoLieccax; 3JIEKTpU3alus Tel,
B3aUMOJICVICTBUE 3apAI0B
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104

OnuceiBaTh MEXaHUYECKOE JABUKCHHE, HCHOIb3yd (U3nuecKue
BEJIMYUHBI: KOOPAUHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, Cuila, UWMIYJbC Tela, KUHETUYeCKass DJHEpPIrus,
NOTEHIMAIbHAs DJHEpPrus, MexaHudeckas paboTa, MeXaHHYecKas
MOILHOCTh; MpPHU ONHUCAHWUU MPABUIBHO TPAKTOBATh (PU3UYECKUMN
CMBIC]T HMCHOJIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U EIUHULBI,
HaXOAUTh (OPMYJIbl, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BETUUUHY
C ApYrMMHU BEJIMYUHAMU

10.5

OnuchIBaTh U3y4CHHBIC TETIOBBIC CBOWCTBA TEJ U TEIUIOBBIC SIBJIICHUS,
UCIIONIb3YS (PM3MUCCKUE BEJMYMHBL JaBJICHHE Ta3a, TEMIIeparypa,
CpenHsisl KHHETHYEeCKash SHEPrHsi XaOTHUECKOTO IBIDKCHHS MOJICKYI,
CpEIHEKBaIpaTUYHAsl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTPEHHsISI DJHeprus, pabora ra3a, KOIPPHUIMEHT MOJIE3HOrO
JCUCTBUSL TEIUIOBOTO  JIBUTATENSI; TPH OMHCAHUM  IPABHIILHO
TPaKTOBaTh (DU3WYCCKHIA CMBICT HCHOIB3yeMbIX BEIUYHH, WX
00O3HAUeHWsT W CIUHHUIBI, HAXOAWTh (OPMYJIBI, CBSI3BIBAIOIINE
TaHHYIO0 (PU3MYECKYIO BETMUUHY C IPYTHMHU BEINIHHAM

10.6

OnuceiBaTh  M3y4EHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA
U DJIEKTpUYECKUE SBJIEHMS (MPOIECChl), MCNOIb3ys (U3nUecKue
BEIIMYUHBL:  JJIEKTPUYECKUM  3apsijl,  JJIEKTPUYECKOE  II0JIE,
HaIlpSOKEHHOCTh  MOJIA,  NOTEHUMAN, Pa3sHOCTb  ITOTEHLHAJIOB;
Opd ONWCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUM  CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS] W €AUHULI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIMUMHY C JPYTUMU
BEJIMYMHAMHU

10.7

AHAM3UPOBATh (PU3NYECKHE TMPOIECChl U SABJICHHS, HCHOJb3Ys
bu3nyuecKkre 3aKOHbI ¥ MPUHIMUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
u III 3axkonbl HbprOTOHA, 3aKOH COXpAaHEHHSI MEXAHWYECKOM JHEPIrHUH,
3aKOH COXPAHEHHUS UMITYJIbCA, IPUHIUII CYNEPIIOZULIUN CHUII, IPUHIIUTL
paBHONpPABHUS HMHEPUUAIBHBIX CHCTEM OTCYETA; MOJEKYJISPHO-
KMHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHE KHHETUYECKOM SHEPrUM TEIUIOBOIO JIBUKEHUS MOJIEKYJ
¢ aOCOJIIOTHOM TeMIIepaTypou, MEePBhIN 3aKOH TEPMOAMHAMUKH;, 3aKOH
COXpaHEHHs BJEKTPUUYECKOro 3apsna, 3akoH Kymona; npu 3ToMm
pa3nnyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BBIpQXEHUE U YCIIOBUS (TPAaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBSACHIT, OCHOBHBIC NPUHITUIIBI JICHCTBUS MAIUH, TPHOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3andvaTh YCIOBUS HX O€30MaCHOT0
WCIOJIb30BaHUA B MOBCETHEBHOM KU3HU
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10.9

BuInomHATE 3KCEPUMEHTHI IO UCCIICAOBAHUIO (PU3UUECKHUX SIBICHHIMA
U TIPOIIECCOB C HMCIOJIb30BAHUEM MPAMBIX M KOCBEHHBIX M3MEPEHUIA;
npu 3ToM (QopMmynupoBarth mpoOiiemMy (3amady) U TUIOTE3Y
y4e€0HOr0 3KCIEPUMEHTA, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyI0BaHMs, MPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI

10.10

OcyiecTBisATh NpsIMbIE W KOCBEHHbIE HM3MEpeHUsi (U3HUYECKUX
BEJIMYMH; MPU ITOM BBIOMpPATh ONTHUMAbHBIA CHOCOO H3MEpPEHUS
Y MCIIOJIb30BAaTh U3BECTHBIEC METOBI OLICHKH ITOIPELIHOCTEN U3MEPEHNN

10.11

HccnenoBarh 3aBUCHMOCTH MEXIY (U3NUYECKUMHU BEIMYUHAMHU
C WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHHI; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpPOBATh Pe3yJbTaThl IOJIYYEHHOW 3aBHCHMOCTH
bu3nuecKuX BETWYUH B BUJIE TAOMUIl M rpadUKOB, JENaTh BBHIBOIBI
0 pe3ybTaTaM MCCIICOBAHUS

10.12

Cobmogath mpaBuwia 0Oe30MacHOrO Tpyda TMpPH  MPOBEACHHUH
UCCIICZIOBAHUNA B paMKax ydeOHOro SKCIepUMEHTa, Y4eOHO-
MCCIIeIOBATEIbCKONW M MPOEKTHOM AESITENbHOCTH C UCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a0OPATOPHOrO0 0O0PY10BAHHUS

10.13

Pemate pacuetHble 3a7ja4u ¢ SIBHO 33JJaHHOM (hM3HUYECKON MOJEIbIO,
UCTIONB3Ys (DU3WYECKHE 3aKOHBI M TPHHITUIIBI, HAa OCHOBE aHAJIN3a
YCIIOBUS 3aJadd  BBIOMpaTh (PU3WYECKYI0 MOJENb, BBIICIATH
dbusnueckre BETUYMHBI U (POPMYIIbI, HEOOXOAMMBIE IS €€ PelIeHus,
MIPOBOIMTH PACUYETHI M OIEHUBATh PEATHHOCTH TIOJTydEHHOT'O 3HAY CHUS
(bU3UYIECKON BETMYNHBI

10.14

Pemate  kayecTBeHHbIE ~ 3aJaud:  BBICTpAaUBAaTh  JIOTMYECKH
HENPOTUBOPEUHBYIO LIEMOYKY PACCYKIEHUI C OMOPO HAa U3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBICHUS

10.15

Hcnonp3oBaTh MpH pELIEHWH Y4YEOHBIX 3aJad COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJISi TIOMCKA, CTPYKTYpUPOBAHUA,
UHTEPIPETAUU U NPEICTaBICHUsA y4EeOHOH M HaydHO-TOMYJISIPHOM
uH(OpMAINH, TOTYYCHHON U3 PAa3IUYHBIX UCTOUHUKOB; KPUTUUECKU
aHAJIM3UPOBATH MOIy4aeMYI0 HH(OPMAIUIO

10.16

[IpuBonuTH TpHUMEPHI BKJIAJAa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUU

10.17

Hcnonp3oBaTh TeopeTHyeckue 3HAHUSA 1O (U3UKE B TOBCEIHECBHOM
YKU3HU JJ1 o0ecriedeHust 0€30MacHOCTH P 0OpaIieHUH ¢ MpudopaMu
U TEXHUYECKUMU YCTPOMCTBAMM, JUJIS COXpPaHEHUS 370POBbS
U COOJIOZICHUSI HOPM DKOJOTHYECKOTO TOBEJCHUS B OKPYKAIOIICH

cpene
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10.18

PaGoTtath B rpyrie ¢ BHIMOTHEHUEM PA3IMYHBIX COIHATBHBIX POJICH,
IUTAHUPOBaTh  pabOTy  TPYyNNbl, paAlMOHAILHO  PaclpenelsiTh
00S3aHHOCTU ¥ TUIAHUPOBATh JCSATEIBHOCTh B HECTaHJAPTHBIX
CUTyallusIX, aJ€KBAaTHO OIICHMBATh BKJIAJ KaXXOTO W3 yYaCTHUKOB
TPYIIBI B pEIICHUE pacCMaTPUBAEMOMN TTPOOITIEMBI

IIpoBepsiemble 3jIeMEHTbI CONEPKAHMS

Kon
paszuena

Kon
MIPOBEPSIEMOTO
pJIEMEHTA

IIpoBepsieMbIe 3TIEMEHTHI COIEPKaHUS

OU3NKA UMETO/IbI HAYYHOI'O I[TO3HAHUA

1.1

dusznka — HayKa o npupoae. Hayunsle MeTOAbI TO3HAHUSA
OKpyXaromero Mmupa. Pomp skcnepumeHTa W TEOpUH
B IIpOIleCcCe MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3MYECKUX SBJICHUM W TMPOIECCOB.
Hayunbie rumnore3pl. duznyeckue 3aKOHBI U TEOPHH.
['paHuIel  OPUMEHUMOCTH  (DU3UYECKHX  3aKOHOB.
[Ipunuun coorBeTcTBUA. Poib u  Mecto  (pusuku
B (h)OpPMHUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI MHPA,
B IPAKTUUECKOU AEATEIBLHOCTH JIOACH

MEXAHHKA

2.1

KMHEMATUKA

2.1.1

Mexanuueckoe JIBUKEHHE. OTHOCUTENBHOCTD
MEXaHUYECKOT O JBH>KEHUS. Cucrema  orcuera.
Tpaexropust

2.1.2

[Tepememienue, CKOpPOCTb (cpenHsas CKOPOCTb,
MIHOBEHHAsi CKOpPOCTb) U YCKOPEHHE MaTephalbHON
TOYKM, HMX HPOEKIMH HA OCH CHCTEMBl KOOpAMHAT.
CrnoxxeHure nepeMeIeHU U CII0KEHUE CKOPOCTEM

2.1.3

PaBHOMEpHOE ¥ PpPaBHOYCKOPEHHOE MPSIMOJUHEHHOE
nBUKeHue. ['paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U MEPEMEIIECHUS MATEPUAIIBHON TOYKHU
OT BpEMEHU

2.14

CBoOogHoe majeHue. Y cKkopeHrne cBoOOOHOTO A ICHHS

2.1.5

KpuBonunerinoe pasuxeHue. PaBHOMEpHOE JBHKEHUE
MAaTEpPUANIBHOM TOYKM IO OKPYKHOCTH.  YTJOBad
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CKOPOCTb, JMHEHHas CcKopocTb. llepuwox wm wacrora.
LleHTpOoCTPEMUTENBHOE YCKOPEHNE

2.1.6

TexHu4eckne  yCTpPOMCTBA:  CHUAOMETD, JBUIKCHHE
CHapsJ0B, LICIIHbIE U PEMEHHBIE NIEPENAYU

2.1.7

[Ipaktnyeckue  paboTel.  M3MepeHue  MIHOBEHHOH
ckopocTH. MccnenoBannue COOTHONIEHUS MEXAY MYTAMM,
IIPOMJICHHBIMU TEJIOM 34 IIOCJIEOBATEIILHBIE PaBHBIE
IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKECHUH
C HAYAJIbHOM CKOPOCTBIO, paBHOM HyJO. HM3yueHue
JIBUKCHHSI IIAPUKAa B BSI3KOW KUIKOCTU. M3yueHue
JBUKEHUS TeJia, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

JNHAMUKA

2.2.1

[Ipuaiun otHocutenbHOCTH ['anmunes. IlepBblid 3aKOH
Herotona. lHepuuanbHbIE CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil

223

Bropoit 3akoH HproTOHa I MaTepUAIBHOW TOYKHU
B nHepnuanpHou cucreme orcuera (MCO). Tperuit 3akoH
HproTona 1y MmatepuaibHbIX TOYEK

224

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 CKOJbKEHUS
u cwia TpeHus mnokos. Kosadpduument tpenus. Cuiia
COMPOTHUBIICHUS MTPU ABUKEHUU TeJa B )KUAKOCTU WU ra3e

227

HOCTYH&TCJ'ILHO@ H BpallaTCJIbHOC ABUKCHUC a0COJIIOTHO
TBEPAOI'O TClia

2.2.8

MOMEHT CuIbl OTHOCUTENIBHO OCH BpamieHusa. [lmedo
CUJIBI. Y cI0BUA paBHOBecus TBepaoro tena B UCO

2.29

TexHu4ecKkne YCTPOWCTBA: TOAIIMITHUKH, JIBUKECHHE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTrueckne paborel. I3ydyeHue nBWXKEeHUs Opycka
IO HAKJIOHHOW IIJIOCKOCTH IO/ JEUCTBUEM HECKOJIbKUX CHIL
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAFOIINX
B JedopmupyeMOil TpyKMHE M PE3MHOBOM 00pasle,
OoT BeIMuMHbI uxX Aedopmarmu. VccrnenoBanue ycIoBUN
PABHOBECHS TBEPIOI'O TENA, UMEIOLLETO OCh BPALLCHUS
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2.3 3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1 NmMnynbc MarepuaabHOM TOYKH, CHCTEMBI MAaTEPUATIBLHBIX
ToueK. IMIynbC CHIIbI 1 MI3BMEHEHUE UMITYJIbCA TEJA

232 3akoH coxpa”HeHus wummnyiasca B HMCO. PeaktuBHOE
JBUKCHUE

2.3.3 PaGota cusr

234 MoniHoCTh CUIIbI

2.3.5 Kunernueckas sHeprust MaTeprualbHOW TOYKH. Teopema
0 KHHETHYECKOU YHEPTUH

2.3.6 [ToreHmanbHass d2Heprus. [loTeHuManbHasE SHEPrus
yrpyro ne@opMupoBaHHOM NpykuHbl. [loTeHUMaIbHAs
SHEprus Tena BOIU3M MOBEPXHOCTH 3eMITH

2.3.7 I[loreHMabHBIE W HENOTEHIHAILHBIE CHIBL. (CBS3b
paboThl  HEMOTEHIMAJIbHBIX CHUJI C  HM3MEHEHUEM
MEXaHNYECKON JHEPTUU CUCTEMBI TEN. 3AKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

2.3.8 Yupyrue v Heynpyrue CTOJIKHOBEHUS

2.39 TexHuueckne yCTPOMCTBA: IBUKEHUE DPAKET, BOJIOMET,
KOIIEp, MPYXUHHBIN ITUCTOJIET

2.3.10 [TpakTuyeckue padbotel. 3ydueHune CBA3M CKOPOCTEH Tel
npu Heynpyrom ynape. MccrnemoBanue cBsi3M pabOTHI
CUJIbI C U3MEHEHUEM MEXaHUYECKON YHEPTrUu Tela

3 MOJIEKYJISIPHAA ®U3NKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISPHO-KMHETUYECKOI TEOPUM

3.1.1 OCHOBHBIE  TOJIOKEHUA  MOJEKYISIPHO-KMHETUYECKON
teopur. bpoyHoBckoe npmwxkeHue. Juddys3us. Xapakrep
JBW)KCHUS U B3aMMOJICHCTBUS YaCTHUIL BEIIECTBA

3.1.2 Mopgenu cTpoeHUs Ta30B, JKHAKOCTEH M TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHX MOJIENIEH

3.1.3 Macca monekyn. KomuuectBo BemiectBa. I[locTtosHHas
ABoranipo

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

3.1.5 Mogens wupaeansbHoro ra3za. (OCHOBHOE YypaBHEHHUE

MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH UIEATLHOTO T'a3a
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3.1.6

AOcontoTHasi ~ TeMmeparypa Kak Mepa  CpelHeu
KUHETUYECKOW SHEPruu TEIJIOBOrO JBUKCHHSI YaCTHI
ra3a. [lIkama temneparyp KenbBuna

3.1.7

VYpasuenne Knaneitpona — Menaeneesa. 3akoH JlanbToHa

3.1.8

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

3.1.9

TexHuueckue ycTporucTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTuueckue pabotel. M3MmepeHne wmacchl BO3AyXa
B KJlaccHouM KomHare. MHcciemoBaHme 3aBHCUMOCTH
MEX1y MTapaMeTPaMH COCTOSIHUS Pa3pEKEHHOIO rasa

3.2

OCHOBbBI TEPMOANHAMUKHA

3.2.1

TepmonnHamuyeckass CHCTEMA. BHYTpEeHHsAs JHeprus
TEPMOAMHAMMUYECKON  CHCTEMBI M  CIOCOOBI €€
VU3MEHEHHUS

3.2.2

KonuuectBo Temnotel U paborta. BHyTpeHHssi sHeprus
OJIHOATOMHOT'O HJI€aJIbHOTO ra3a

3.2.3

Buael tennonepenauu: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
W3JIyYCHHUE. TennoemMKoCTh Tea. Y nenvHas
TEIJIOEMKOCTh BEIIECTBA. PacdeT KonmyecTBa TEIUIOTHI
MIpHY TEIUIoNEepe1aue

3.2.4

[lepBblii 3aKkOH TepmoauMHaMuUKU. [IprumeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K m3omporieccam. ['paduaeckas
UHTEepnpeTanus padboThl rasza

3.25

TermoBble MamuHbl. [IpyHIUIBL JEUCTBUSL TEMIOBBIX
MaiuH. [IpeodpazoBaHus SHEPTrUU B TEIIOBBIX MAIlIMHAX.
Kosdpdunuent mnonesnoro naericreus (manee — KIIM)
teruioBoi MamnHkbl. [{ukn Kapuo u ero KII/]

3.2.6

Btopoit 3akoH  TepmoaumHamuiku. HeoOGpaTumocThb
IPOLECCOB B IpUpoje.  TemioBple  JBUTATENH.
DKOJIOTUYECKUE MPOOITIEMBbI TEILIIOIHEPTETUKU

3.2.7

TexHU4ecKne yCTpOMCTBA: JBUTATENIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIMOHED

3.2.8

IIpakTnueckue paboTHI. N3mepenne YAEIbHOU
TEIUIOEMKOCTH
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3.3 AT'PEI'ATHBIE COCTOAHNMA BEIHECTBA. ®A30BBIE [TIEPEXO/IbI

3.3.1 [lapooOpazoBanue u  KoOHjJeHcarus.  Mcnapenue
W KUIEHWEe. YJenbHas TemioTa MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPHI KUTIEHHS OT JaBICHUS

3.3.2 AOCOMIOTHAsT U OTHOCUTEJIbHAs BJIAKHOCTh BO3YyXa.
Hacebimennsiit map

333 Teepnoe teno. Kpucramnumueckue u amopdHbie Tena.
AHM30TPOIHS CBOMCTB KPUCTAILIOB. JKHIKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHaIIbl

3.34 [[naBnenue W KpucTauM3auus. YJAeIbHas TEIoTa
iasnenus. Cyonumanus

3.3.5 YpaBHeHUE TETIOBOTO Oananca

3.3.6 TexHU4eCKne yCTPOMCTBA: TUTPOMETP M IICHUXPOMETD,
KAJIODUMETP, TEXHOJIOTMHM TIOIYYEHUS COBPEMEHHBIX
MaTrepuajioB, B  TOM  4YHUCJI€  HAaHOMAaTEpPHAJIOB,
Y HAHOTEXHOJIOTHH

3.3.7 [IpakTnyeckue paboThl. M3mMepeHune BIaKHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA

4.1.1 DnekTpu3anus Ten. JJeKTpuyeckuid 3apsa. JlBa Bumga
ANEKTPUUYECKUX 3apSAI0B

4.1.2 ITIpoBOIHUKH, AUIAEKTPUKUA U MOy POBOJHUKA

4.1.3 3aKOH COXpaHEHUs JIEKTPUUECKOI0 3apsia

4.1.4 B3aumoneiictre 3apsaoB. 3akoH Kynona

4.1.5 Onektpuueckoe mose. HanmpspkeHHOCTh 3JEKTPUYECKOTO
nosist. [Ipuniun cynepno3uuuu. JIMHUM HaAOPSKEHHOCTH
AIEKTPUYECKOTO MO

4.1.6 PabGora cun asnekrpocrarndeckoro mnois. [loTeHumaln.
PasnocTe moTreHunanoB

4.1.7 [IpoBOOHMKM M JAMDJIEKTPUKHM B IIOCTOSSHHOM
ANEKTPUUYECKOM Mose. JluanekTpuyeckast IpOHUIAEMOCTh

4.1.8 OnektpoeMkocTh.  KoHaeHcatop.  DJIEKTPOEMKOCTh

IUIOCKOTO  KOHJIEHCATopa.  ODHEPrus  3apspKeHHOTO
KOHJIEHCATOpa
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4.1.9

TexHU4eCKne yCTPOMCTBA: AIEKTPOCKOIL, JJIEKTPOMETD,
JIIEKTPOCTATUYECKAs 3aIuTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOp, KCEPOKC, CTPYHHBIN
IIPUHTEP

4.1.10

[IpakTtnyeckue paboTel. M3MepeHHne 3IIEKTPOEeMKOCTH
KOH/JIeHCcaTopa

4.2

T[TOCTOSHHBIN DJIEKTPUUECKHWIM TOK.

TOKH B PA3JIMYHBIX CPEIAX

4.2.1

VYCll0BHS CyIIECTBOBAHUS MOCTOSTHHOI'O AJIEKTPUYECKOTO
toka. Uctounuku Toka. Cuia Toka. [loCTOSHHBIN TOK

4.2.2

Hanpsoxenue. 3akon Oma 11 ydacTka nenu

4.2.3

SHGKTPH‘IGCKOG COIIPOTHUBJICHUC. YIIGJII)HOC COITPOTHUBJICHUC
BCIICCTBA

4.2.4

HOCJ’IGI[OB&TCJII)HOG, ImapaJuICJIbHOC, CMCIIaHHOC
COCOAUMHCHHUC ITPOBOJIHHUKOB

4.2.5

PaGota snextpuueckoro Toka. 3akon [[xoynsa — Jlenna

4.2.6

MOIIHOCTH 3NEKTPUUECKOTO TOKA

4.2.7

anekTpoaBmkymas cuwia (nanee — 3J1C) u BHyTpeHHee
COMPOTHUBIICHUE UCTOYHHUKA TOKA. 3aKoH OMa J1JIsl MOJTHOU
(3aMKHYTOI) BNIEKTPUYECKOU 11(S1178 Kopotkoe
3aMbIKaHUE

4.2.8

DJIGKTPOHHAsI ~ MPOBOJIUMOCTh  TBEPABIX  METAJLIOB.
3aBUCUMOCTD COIPOTHBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb

4.29

DNEeKTpUYECKU TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX
My4YKOB

4.2.10

[TonynpoBOAHUKW. CoOcTBeHHasT W MpPUMECHaS
MPOBOJIUMOCTh  MOJYNPOBOAHUKOB. CBOIICTBA  p-n
nepexoaa. [lonynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUYECKUAN TOK B 3JIEKTPOJIUTAX.
DJIEKTPOJIUTHYECKAsT TUCCOLIMALINS. DIEKTPOIIU3

4.2.12

DOnekTpuueckuii TOK B razax. (CaMoCTOSTENbHbIN
M HECaMOCTOSITENbHBIM  pa3psa. Pasznuunble  THUIBI
CaMOCTOATENBHOIO pazpsaa. Momuus. [1ma3ma
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4.2.13 TexHu4eckne yCTpPOWCTBA: AaMIEPMETP, BOJBTMETD,
peocrar, MCTOYHUKHA TOKA, JJIEKTPOHAIPEBATEIIbHBIC
npUOOpPBIL, IEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP
CONPOTUBIICHMs,  BAaKYyMHBIH  JHOX,  TEPMHUCTOPHI
U (POTOpPE3UCTOpPbl,  MOJYNPOBOJHUKOBBIM  THO,
rajbBaHHKa

4.2.14 [IpakTtnueckue  pabotbl.  M3ydeHue  CMEIIAaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA U €r0 BHYTPEHHETO
cornporuBienus. Habmoaenue snekTpoiamnsa
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IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOH 00pa3oBaTe/ILHOM

MpOrpaMmbl

Kon
MIPOBEPSIEMOT0
pe3yibTara

[TpoBepsieMble TpeIMETHBIE PE3YJIHTATHl OCBOCHUS OCHOBHOM
0o0pa3oBaTeIbHON MpOorpaMMbl CPeIHET0 00111eT0 00pa30oBaHuUs

11.1

JleMoHCcTpupoBaTh Ha MpUMEpax pojib U MeCTO  (DU3UKHU
B ()OPMHUPOBAHUHU COBPEMEHHOM HAYYHOUM KapTHUHBI MUPA, B PA3BUTHUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTUM, B PAKTUYECKON JEATEIBHOCTH
JIFOJIEH, TICIIOCTHOCTh M €IUHCTBO (PM3NYECKON KapTUHBI MUPa

11.2

Y4uTBIBaTh I'paHULIbI IPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIEIIEH:
TOYEYHBIA IEKTPUUECKUN 3apsl, AIepHAs MOJEIb aTOMA, HYKJIOHHAs
MOJIETb aTOMHOTO SI7[pa IPU PelIeHUH PU3NUECKUX 33124

11.3

Pacnio3naBarh ¢usnueckue sBieHUS (IIpolecChl) U OOBICHATH HX
HAa OCHOBE 3aKOHOB JJICKTPOAMHAMUKH W KBAHTOBOH (DU3HKHU:
AJIEKTpUYECKass TPOBOAUMOCTh, TEILUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE€  JIEHCTBUA  TOKa,  B3aUMOJCUCTBHE  MAarHUTOB,
AJNIEKTPOMArHuTHasT ~ WHAYKIUS, JEHCTBUE  MArHUTHOTO  TOJIA
Ha TPOBOJHUK C TOKOM W JBWKYIIMICS 3apsi, dJIEKTPOMArHUTHBIC
KoieOaHWsT W BOJHBI, MPSMOJIMHEHHOE paCIpOCTPAHCHHUE CBETA,
OTpa)KeHUe, MPEJIOMIICHUE, uHTEpEpeHIIHS, mudpakus
U TIOJISIPU3AITUsI CBETA, TUCTIEPCHs CBETa, (POTOAIEKTpHIECKUi 3P deKT
(botoapdekr), cBeTOBOC MaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOIO
CIIeKTpa aroMa BOJOPOJAA, €CTeCTBEHHas ¥  HCKYCCTBEHHAS
PaTOaKTUBHOCTH

114

OnuceiBaTh HM3yYEHHBIE CBOWCTBA BELIECTBA  (DJIEKTPUYECKUE,
MAarHUTHbBIE, ONITUYECKUE, FJEKTPUUYECKYIO TPOBOJIUMOCTD PA3JIUUYHBIX
Cpel) ¢ DICKTPOMATHUTHBIE SIBICHHS (MPOLIECCHI), MCIOIB3Ys
¢usznyeckue BEMMYUHBL: DJIEKTPUYECKHM  3apsn, CHiia TOKa,
ANEKTPUUECKOE  HANpsKEHHE, JJIEKTPUYECKOE  COINpPOTHUBIIEHUE,
pa3HocTh noreHuuanos, J/IC, pabora Toka, HHAYKLUS MarHUTHOTO
noysi, cwia Awmmnepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrus 3JIEKTPUYECKOrO0 WU MArHUTHOIO MOJEH, Mepuoa M 4acroTa
Kosie0aHui B KoJieOaTeIbHOM KOHTYPE, 3apsj] U CHIa TOKa B MpoLiecce
FapMOHUYECKUX  DJIEKTPOMArHUTHBIX  KojeOaHuil,  (hOKycHOe
pacCTOSIHME M ONTHYECKAas CHJIA JIMH3bI; IPU OMHWCAHUM MPABUIIBHO
TPaKTOBaTh (PU3UYECKUNA CMBICT HCIOJNb3YyEeMbIX BEIUYMH, UX
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00O3HauCHUs W EIUHUIBL, YKa3blBaTh (POPMYJBI, CBSI3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMH BEIMYMHAMU

11.5

OnuceIBaTh U3y4EHHBIE KBAHTOBBIE SIBJIICHUS U IPOLECCHI, UCIOJIB3YS
(bu3nuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJUHA
BOJIHBI M YacTOTa CBETA, HHEPrus U HUMIYJIbC (OTOHA, MEPUO
NoJIypacriaja, HHEPrus CBSA3M ATOMHBIX SAEp; NpPU ONUCAHUHU
NPaBUIILHO TPAKTOBATh (PU3UUYECKUN CMBICIT UCIIOJIb3YEMbIX BEJTUYMH,
uX O0O3HAUEHUS M EIMHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIMYMHY C APYTMMU BETUYMHAMU, BHIYUCIATh
3HauYEHUE (PU3NYECKOIN BETUUUHBI

11.6

Ananu3upoBaTh (U3NYECKHUE MPOLECChl U SIBICHUSA, HCIIONb3YA
¢usnyeckue 3aKOHbl W NpUHOMIBL  3akoH OMa, 3aKOHbI
HOCJIEIOBATENIBHOTO UM IMAPAJUIENBHOTO COEIWHEHUS! IPOBOJHUKOB,
3ak0H /oy — JleHna, 3aK0H 2JIEKTPOMAarHUTHOM MHIAYKLHAH, 3aKOH
IPSIMOJIMHENHOT O PACIIPOCTPAHEHMS CBETA, 3AKOHBI OTPAKEHHSI CBETA,
3aKOHBI IIPEJIOMIICHUS CBETAa, YpaBHEHHE OWHIITEHA
i GorodddexTa, 3aKOH COXpaHEHUS] IHEPrHH, 3aKOH COXPAHEHMS
UMITYJIbCA, 3aKOH COXPAaHEHUS JJEKTPUUYECKOro 3apsia, 3aKOH
COXpaHEHHsl  MAacCcoBOro  uyucia, mnocryinarsl  bopa, 3akoH
paAMOAaKTUBHOIO pacmnaja; MOpH 3TOM  pa3iuyaTh CJIOBECHYIO
(GopMyIUpPOBKY 3aKOHA, €F0 MAaTEMaTHUECKOE BBIPAKEHUE U YCIIOBUS
(rpaHuIlBI, 00JIACTH) MPUMEHHUMOCTH

11.7

OnpenensaTe HampaBlI€HUE BEKTOpa HHAYKIWU MArHUTHOTO TOJIS
MIPOBOJITHUKA C TOKOM, CHJIbI AMIiepa 1 cuJibl JIopeHiia

11.8

Ctpoutb W ONUCHIBaTH H300paKEHUE, CO3[aBAEMOE IUIOCKUM
3€pKaJIoM, TOHKOM JIMH30M1

119

BBINONHATE SKCIEPUMEHTHI IO MUCCIETOBAHNIO (PU3NYECKHX SIBIICHUI
¥ TIPOILIECCOB C HCIOJH30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA;
npu 3ToM (QopMyIHpOBaTh MpodIeMy (3a1auy) U TUIIOTE3y y4eOHOTrOo
OKCHEpUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000py10BaHMsl, MPOBOJUTH OIBIT U (POPMYIUPOBATH BBIBOIbI

11.10

OcymiecTBisATh MPsSIMbIE W KOCBEHHBIE HM3MEPEHUST (HU3UUYECKUX
BEJIMYUH; TMPU ATOM BBIOMPATH ONTUMAIBHBIN CHOCOO0 H3MEPEHUS
M WCIIOJB30BaTh M3BECTHBIE METOABl OLEHKHA IOTPELIHOCTEN
VU3MEpPEHUIN

11.11

HccnenoBaTh 3aBUCUMOCTU (DU3UYECKUX BETUYUH C UCIOJIB30BaHUEM
NpPSMBIX HU3MEPEHUN; NPU OTOM KOHCTPYMPOBATh YCTaHOBKY,
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¢uKcUpoBaTh pe3yabTaThl MOTYYCHHONM 3aBUCHMOCTH (PU3MUECKHX
BEJIMYMH B BUE TaOIHI] ¥ TPaQUKOB, A€JaTh BEIBOABI [0 pe3ybTaTaM
UCCIIEN0BAHUSA

11.12

CobOmonare mnpaBwiia 0€30MACHOTO Tpylda MpU  IPOBEIECHHUH
UCCIEIOBaHU B paMKaXx Y4eOHOro SKCHepHUMeHTa, Yy4eOHO-
UCCIIEZIOBATENbCKON U MPOEKTHON JNEATEIbHOCTH C MCHOJIb30BAHHEM
U3MEPUTEIHHBIX YCTPOMCTB U JTA0OPATOPHOTO 000PYIOBAHUS

11.13

Pemares pacuerHsie 3a7a4u ¢ SBHO 3aJaHHON (PU3MUECKOW MOJIEIbIO,
UCTIONBb3Yys (PU3MYECKre 3aKOHBI M TPHUHIUIBI;, Ha OCHOBE aHain3a
yCIOBUS 3a7aud  BBIOUpATh (PU3WYECKYIO MOJENb, BBIICIATH
bu3nYecKre BeIMUYUHBI U (POPMYJIbI, HEOOXOIUMBIE ISl €€ PeIIeHuUs,
MPOBOJAUTH PACUETHI U OLIEHUBATH PEATBHOCTH MOJTY4YE€HHOIO 3HAY CHUS
(br3UYECKON BETMYNHBI

11.14

Pemate  kadyecTBeHHBIE  3ajaud:  BBICTpAaWBaTh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIEMTOYKY PACCYKJEHUN C OMOPOM Ha U3ydEeHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NYECKUE SBICHUS

11.15

Hcnonp30BaTh TpU  pelIEHUH Yy4eOHBIX 3a7ad COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JJIsi TOUCKA, CTPYKTYpUPOBAHUSA,
UHTEPIpPETAlM U MPEACTABICHHUS Y4eOHOH M Hay4dHO-NONYJISPHOM
uH(pOpMaIK, TOJTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB; KPUTUUYECKU
aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMAITUIO

11.16

OOBSICHATh NMPUHIMUIBI IEUCTBUS MAIlIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOUCTB; pa3iuyaTh YCJIOBUS KX OE30MaCHOI0 MCHOJIb30BAHUS
B IOBCEIHEBHOU KU3HHA

11.17

[IpuBoauTh MpHUMEpHI BKJIAJA POCCUUCKUX U 3apPYOSKHBIX YUEHbBIX-
(GU3HMKOB B pa3BUTHE HAYKU, B O0OBSICHEHUE TTPOLIECCOB OKPYKAOIIETO
MHUpA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeopeTHUECKHE 3HAHMS O (PHU3MKE B IMOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecTieueHus 0€30MMacHOCTH MPH OOpaIlleHUH ¢ TPUOOpaMu
U TEXHWYECCKUMH YyCTPOWCTBAMH, I COXPAHCHUS 3JI0POBBS
U COOJIOJICHUSI HOPM SKOJOTHYECKOTO TOBEICHUS B OKPYXKAIOIIeH
cpene

11.19

Pabotars B rpyre ¢ BBINOIHEHUEM PA3IUYHBIX COLIMATbHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  Tpynmbl, paUUMOHAIBHO  PacHpenessiTh
00s3aHHOCTM M IUJIAaHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX
CUTYyalMsIX, aJ€KBaTHO OLIEHWBATh BKJIAJ KaXIOr0 W3 YYaCTHUKOB
IPYNIBI B pEHIEHUE pAaCCMATPUBAEMOM MTPOOIIEMBI
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IIpoBepsieMble 3JIEMEHTBI COAEPKAHUS

Kon Kon [IpoBepsieMble 3JIEMEHTHI COIEPKAHUS
paszena | MpoBEPSEMOrO
3JeMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE I1OJIE. DJIEKTPOMAT'HUTHASA MHAYKIIA

4.3.1 ITocTossHHBIE MarHuThl. B3auMoaencTBHE IOCTOSIHHBIX
MarHuTOB

4.3.2 MarautHoe moJsie. BekTop MarHUTHOH  HMHIYKIIHH.
[TpuHUMI cynepno3uuu. JIMHUYM MarHUTHOW MHAYKIHU.
KapTuHa nuHMi MarHUTHOM MHAYKIIMU MOJISI TOCTOSTHHBIX
MAarHuTOB

433 MarnuTtHoe 1one npoBogHuka ¢ TokoM. Kapruna nuHum
MoJIsI JUIMHHOTO MPSAMOr0 IPOBOJHHKA W 3aMKHYTOI'O
KOJIBIIEBOIO TMPOBOJHUKA, KATYIIKM C TOKOM. OmbIT
Opcrena. Bzanmopaencreue NpoBOJHUKOB C TOKOM

434 Cuna AMnepa, ee MOAyJIb U HAIIPABJICHUE

4.3.5 Cuna Jlopenia, ee MoayJib U HampaBieHue. J|BrxeHue
3apsHKEHHOW YacTUIbl B OJTHOPOJIHOM MAarHUTHOM MOJIE.
Pabota cumsr Jlopenna

4.3.6 SIBneHne ANEKTPOMAarHUTHOW UHAYKIIUU

4.3.77 [ToToK BEKTOpa MarHUTHON MHIYKIIUH

4.3.8 OJC wmnaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKIUU
Qdapajnes

4.3.9 BuxpeBoe »snekrpuueckoe mnone. IAC wuHAYKIMU
B MIPOBOJITHUKE, JBIKYIIEMCS NOCTYHaTENbHO
B OJHOPOJHOM MAarHUTHOM I10JI€

4.3.10 [TpaBuio Jlenna

4.3.11 NunyktuBHocTh.  SBnmenne  camomnaykumu.  O[C
CaMOUHIYKIIUH

4.3.12 DHEpPrust MarHUTHOTO TTOJISI KaTYIIKX ¢ TOKOM

4.3.13 DJEKTPOMArHUTHOE TIOJIE

4.3.14 TexHuueckne  yCTpOMCTBA: TMOCTOSIHHBIE  MAarHUTHI,

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

[IpakTtnyeckne padboThl. M3ydeHHe MarHMUTHOIO IOJIS
KaTYyIIKU ¢ TOKOM. McciienoBanue nenMcTBUs IIOCTOSSHHOIO
MarHura Ha paMKy ¢ TOKOM. HccienosaHue sBieHUs
AJIIEKTPOMArHUTHON MHIYKIIUH

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komebarenpuas cucrema. CBoOomHBIE  KOJIcOaHMS.
["apMonnyeckne  KojcOaHwMs. I[epuon, 4acTora,
aMIUTUTy1a U aza KoseOaHuit

5.1.2

[IpyxvHHBIN MassTHUK. MaTeMaTH4ECKUN MAsATHUK

5.13

YpaBHeHHE FapMOHUYECKUX KoJIeOaHuUH.
Kunemarnueckoe 151 JTUHAMUYECKOE ONMCaHue
K0J1€0aTeIbHOr0 ABMKCHUS

5.14

[IpeBparienre SHEPTUM MPU TAPMOHUIECKUX KOJICOAHMSIX.
CBsi3b aMIUTUTYABl KOJCOAHUN HCXOMHOU BETUYUHBI
C aMIUIUTY/IaMH KOJIeOaHU €€ CKOPOCTU U YCKOPEHUS

5.1.5

Konebarenbublii KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KoJIcOaHUs B HICAITLHOM K0JIEOATEIILHOM
KOHTYPE. Amnaorus MEXTY MeXaHUYESCKUMHU
W DJIGKTPOMAarHUTHBIMH  KoJieOaHusmu.  Ddopmyna
Tomcona

5.1.6

3aK0H COXpaHEHUS YPHEPTHH B UCATHLHOM KOJICOATEIIbHOM
KOHTYpE

5.1.7

BbiHyX/IeHHbIE MexaHuyeckue KoseOaHus. Pe3oHaHc.
PesonancHas kpuBasi. BeIHYXI€HHBIE DJIEKTPOMATrHUTHBIE
KOJIeOaHMsL.

5.1.8

[lepemennblii TOK. CHHYCOMAANbHBIN IEPEMEHHBIN TOK.

5.19

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

5.1.10

Tpancdhopmarop. [Ipon3sBoxacTao, nepenaya
U TOTpeOJICHUE IEKTPUUSCKON SHEPTHH. IKOJIOTUUECKHE
PHUCKH npu MIPOM3BOJICTBE AJIEKTPUUECKOMN
sHeprun. KynbTypa HCIIOIB30BaHUS BJECKTPOIHEPTUU
B IIOBCEIHEBHOU KU3HU

5.1.11

Texnuueckne ycTpoicTBa: ceiicmorpad, 3JIeKTPHUIECKUI
3BOHOK, JIMHUU 3JIEKTpOIiepeaayd
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5.1.12

[Tpaktueckue paboTel. MccnemoBaHue 3aBHCUMOCTH
nepuoja MalbIX KojeOaHWil rpy3a Ha HUTH OT JUIMHBI
HUATH U Macchl Tpy3a. MccienoBanue nepeMeHHOro ToKa
B LeNM W3  IOCIEAOBATEIbHO  COCIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PEe3UCTOpa

5.2 MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

5.2.1 MexaHnyeckue BOJIHBL, YCJIOBUS PacHpPOCTPAHEHUS.
[lepron. CkopocTh pacmpoCTpaHEHHUS W JJIUHA BOJHEI.
[Tonepeunble U MPOAOIBHBIE BOJIHBI

5.2.2 HNuTepdepennus u 1udpaxiiys MEXaHUYECKUX BOJIH

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

5.2.4 ONEeKTPOMArHUTHBIE  BOJHBL. ~ YCIOBUS  M3JIy4EHHS
AJIIEKTPOMAarHUTHBIX ~ BONMH. B3aumHas  opueHTarus
BeKkTOpoB E, B u V B 351eKTpOMarHuTHO BOJIHE B BAKyyMe

5.2.5 CBolicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XCHHE,
IpeJIOMJICHHE, MOJISIpU3aIus, T paKIs,
uHTepdepenursa. CKopocTh 3IEKTPOMArHUTHBIX BOJIH

5.2.6 [llkana  3MEKTPOMarHUTHBIX  BOJH.  [IlpumeHeHue
AJIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY

5.2.7 [TpyuHUMIIBI paIMOCBSI3U U TEJIEBUICHUS. Panuonokamus.
DNEKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIb

5.2.8 TexHnueckne ycTpoucTBa: My3bIKalbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMArHOCTHKAa B TEXHUKE U MEAMIIMHE,
paaap, paauoONpUEeMHUK, TEJIEBU30p, aHTEHHA, Tene]oH,
CBY-nieub

53 OIITUKA

5.3.1 [IpsamMoMHENHOE PACIPOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera

5.3.2 OrpaxxeHue  cBeTa. 3aKOHbI  OTPAXKEHHUS  CBETA.
[TocTpoenue n300pakeHU B MIIOCKOM 3epKajie

5.3.3 [Ipenomiienre cBeTa. 3aKOHBI TMPEJIOMIICHHS CBETA.
AOCOIIOTHBIN MTOKA3aTelb MPEIOMIICHUS

5.34 [lonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroua

IMOJIHOT'O BHYTPCHHCT'O OTPAKCHUA
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5.3.5 Hucnepcus ceeta. CiioxxHbIN cocTtaB Oenoro ceera. L{Bet

5.3.6 Cobuparoliiie U paccerBaroliye JMH3bl. TOHKas JIMH3A.
@DOKYyCHOE pAcCTOSHHE M OINTUYECKas CHJIA TOHKOHN
muH3bl.  [locTpoeHne uW300pakeHWd B COOMPAIOIIMX
U paccenBaromux JmH3aX. DopMyna TOHKOM JIMH3BIL.
YBenudeHue, 1aBaeMoe JIMH30M

5.3.7 [Ipenensl TPUMEHUMOCTH TEOMETPUYECKONW ONITUKHU

5.3.8 Nutepdepenniuss  cBera. KorepeHTHblE  MCTOYHUKH.
YcnoBus HaOMIOACHWS MaKCUMYMOB W MHHHUMYMOB
B HMHTEPPEPEHIMOHHONW KapTHHE OT JABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.39 HMudpakuus csera. JudpakuuoHHas penieTka. Y cloBue
HAOMIOJICHUS TJABHBIX MaKCHUMYMOB TIpH TaJICHUU
MOHOXPOMAaTHYECKOTO0  CBeTa Ha  JAUGPAKITHMOHHYIO

pEIIETKY
5.3.10 [Tonspusanus ceera
5.3.11 Texnuueckue ycTpoucTBa: OYKH, Jyma, (oToammapar,

MPOCKIMOHHBIA  ammapar, MHUKPOCKOI,  TEJECKOIL,
BOJIOKOHHAs  ONTHUKA, JU(pakiIMOHHAs  pEIIeTKa,
TIOJISIPOUT

5.3.12 [IpakTtnueckue  pabotel.  M3mepenwe  mokasarens
npenomiieHus. MccrnenmoBanue CBOWCTB M300pakeHUH
B 1nH3ax. HaOmonenue aucnepcuu cBeta

6 SJIEMEHTBI CIIELIMAJILHOM TEOPMM OTHOCUTEJILHOCTU
6.1 ['panunbl TPUMEHUMOCTH  KJIACCHYECKOM MEXAHUKH.
[TocTynarel TEOpUM OTHOCUTEIHLHOCTU: MHBAPUAHTHOCTD
MOAyYJII CKOpPOCTM CBeTa B BaKyyme, MPUHIUII
OTHOCUTEJILHOCTH DUHINTEITHA
6.2 OTHOCUTEIBHOCTL  OJHOBPEMEHHOCTHU.  3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI
6.3 DHeprusi ¥ UMIYJIbC CBOOOJHOM YaCTULIbI
6.4 CBsi3b Macchl C DHEpPrueil W UMITYJIBCOM CBOOOJIHOM
YaCTHIIbl. DHEPTHs TOKOSI CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®1U3UKA
7.1 DJIEMEHTBI KBAHTOBOU OIITUKU
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7.1.1 ®otonbl. ®opmyna [Inanka cBs3u 3HEprun GOTOHA C €TO
YacTOTOWU. DHEPIusl U UMITYJIbC ()OTOHA

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

7.1.3 VYpasuenue Oiinmreiina mansa dororddexra. «KpacHas
rpanuia» ¢porodrpdexra

7.1.4 Hasnenue ceeta. OnpiTel I1.H. JIeGeneBa

7.1.5 XUMHUYECKOE JEUCTBUE CBETA

7.1.6 Texuuueckue ycrpoicTBa: (QOTO3IEMEHT, (HOTONATUHK,
CoJTHEeYHas 6arapesi, CBETOHO]]

7.2 CTPOEHHME ATOMA

7.2.1 Mopnens atroma Tomcona. OmnbiTel  Pesepdopraa
0 UCCJIEIOBAaHUIO CTpoeHus atoMa. [[manetapHast Mozienb
aToMa

7.2.2 [Tocrynatel bopa. M3nyuenue u morsoiieHne (GoTOHOB
IpU IIEpexoJe aroMa C OAHOrO YPOBHS DJHEPrUU
Ha apyroil. Bunsl criektpoB. CHIEKTp ypOBHEW >HEPrUH
aToMa BOAOpOa

7.2.3 BonnoBbie cBoucTBa 4yactull. Bomabel ne  bpoins.
KopnyckynsipHO-BOJIHOBOM Jyau3M. Hudpakius
AJIEKTPOHOB Ha KpUCTAJLJIaX

7.2.4 CHOHTaHHOE W BBIHYXIEHHOE HU3IIyd€HHUE. Y CTPOMCTBO
Y IPUHIMI padOoTHI Ja3epa

7.2.5 TexHuyeckne  yCTpOMCTBA:  CHEKTPAJbHBIA  aHAIN3
(CTIeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6 [IpakTtnyeckue pabotel. HabmrogeHwe JMHEWYATOTO
CHEKTpa

7.3 ATOMHOE AP0

7.3.1 Metonbl HaOMIOACHUS U PErUCTPAllUUA DIIEMEHTAPHBIX
YacTHIl

7.3.2 OtkpeiTue panuoaktuBHOCTH. OmbiThl Pesepdopna mo

ONpEJICTICHUI0 COCTaBa PAJMOAKTUBHOTO H3IIYYCHHUSI.
CpoiictBa amb(a-, Oera-, ramMmMa-usnydeHus. BrausHue
PaIMOAKTHBHOCTH Ha JKUBBIC OPTaHU3MBbI
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7.3.3

OTkpeITHE TPOTOHA W HeUTpoHa. HykinoHHas Monenb
anpa ['eiizenOepra — MBanenko. 3apsan sapa. MaccoBoe
qucIio sapa. M30Torsl

7.3.4

Anb(a-pacnan. DJIEKTPOHHBIA W TMO3UTPOHHBIN Oera-
pacnan. I'amma-usnydeHue. 3aKOH PpPaguOAKTUBHOIO
pacnana

7.3.5

DHeprus CBsI3u HyKJIOHOB B sjipe. A nepHbie cuiibl. Jledekrt
MAaccChl sapa

7.3.6

SnepHble peaknuu. JleneHue u cuHTE3 sA1€ep

7.3.7

SAnepusiii peaktop. TepmosinepHbiii cuHTe3. [Ipodiiemsl
U TEPCHEKTUBBI SAECPHON SHEPreTHKU. JKOJOTHMUECKHUE
aCIEKTHI AJIEPHON IHEPTETUKU

7.3.8

BHGMCHTapHI)Ie qaCTHUIBI. OTKpI)ITI/Ie ITO3UTPOHA.
CDYHI[aMeHTaJILHBIG BSaHMOHeﬁCTBHH

7.3.9

TexHn4ecKkne ycTporcTBa: JO3UMETpP, KaMepa BuibcoHa,
SAJIEPHBIA peaKTop, aToMHasi bomOa

7.3.10

[IpakTrueckue paboThl. McciaemoBaHue TPEKOB YacTHIL
(o roToBeIM (oTorpadusm)

OJIEMEHTBI ACTPOOU3UKHU

8.1

Bun 3BesmHoro wHeba. Cos3Be3gus, SpKHUE 3BE3bI,
IUIAHETHI, UX BUJIUMOE JIBM)KCHHUE

8.2

Conneunas cucrema. [lmaHeTsl 3€MHOH  TpyIIIBL.
[InaHeThI-TUTaHTBI ¥ UX CITYTHUKH, KaPJIMKOBBIC IUIAHETHI.
Massie Tena COJIHEUHON CHUCTEMBI

8.3

Comume, ¢orochepa wu  armochepa. ComHeuHas
aKTUBHOCTD

8.4

Hctounuk 3Heprun ConHIa U 3B€3]1

8.5

3Be37lbl, MX OCHOBHBIC XapaKTEPUCTUKHU:  Macca,
CBETUMOCTb, PAIUYyC, TEMIEparypa, HX B3aUMOCBS3b.
JlnarpamMa «CIIEKTpPaJIbHBIM KJIACC — CBETUMOCTBY.
3Be3apl TVIABHOM ITOCJIEIOBATEIILHOCTA. 3aBHCHUMOCTDH
«Macca —  CBETHMOCTBY»  JUIS  3Be3]  IJIABHOM
TOCJICOBATEILHOCTH

8.6

BnyTrpeHHee CTPOECHHUE 3BE3I. CoBpeMeHHbIE
MPEJICTABIICHUS O MPOUCXOXKACHUHU U 3Bomonuu ComHia
Y 3B€3/1. DTambl )KU3HU 3BE3]L
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8.7

Mnineunsiii Ilyte — nHama Tamaktuka. ChupanibHas
CTpyKTypa [l'amakTuku, pacnpeneieHue 3Be3l, TIasa
u neui. Ilonoxxenne n nBmxenue ConHua B ["aakTuke.
[Tnockas u chpepuueckas nojacucremsl ["anakTuku

8.8

Tunsl ranaktuk. PaguoranakTuku u KBasapbl. UepHble
JBIPBI B A/Ipax rajlaKTUK

8.9

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa606ia.
Pazberanue ramaktuk. Bospact u paamyc Bcenennoi,
teopuss  bompmoro  B3peiBa.  Mogens  «ropsiuen
Bceenennoii». PennkroBoe nsznydyenne

8.10

Macmrabnas crpykrypa Bcenennoii. Meraranaktuka.
Hepermennsie nmpobaemMbl aCTpOHOMUU
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