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PabGouas mnporpamma yueOHO#M muctumiuHbl «®du3uka» pa3paboTaHa B COOTBETCTBHU C
TpeboBanuaMu denepaabHOro rocy1apcTBEHHOro 00pa3oBaTEIbHOTO CTaHJapTa CPEAHETO OOIIEro
ob6pazopanusi (PI'OC COO) x nporpammam mo ydeOHbIM guciumuimHam OI'OC CIIO  no
CHEIHAIbHOCTH:

— 23.02.01 Opranuzanus nepeBo30K U yIpaBJICHUE HA TPAHCIIOPTE.

HporpaMMa BKIIIOYACT MOACHUTCIIbHYIO 3alIUCKY, INIAHUPYCEMBIC, JIMYHOCTHBIC, MCTAIIPEAMCTHBIC U
MPeIMETHBIC PE3yJabTaThl OCBOCHHS Kypca, TEMaTHYECKOe IUIAHUPOBAHHE C OIpeAeiIcHUEM
OCHOBHBIX BHIOB JOCATCIBbHOCTHU O6yanOHIHXC$[, MEPCUCHDb y‘-Ie6HO — MCETOOUYCCKOIO Hu
MaTepuajbHO — TEXHHYECKOTO obecmedeHus ydeOHoro mporecca. OCHOBHOE COJAEpKaHWE U
TEMaTHYECKOE IUTAHUPOBAaHUE pa3paOOTaHbl 01 Y2ayO1eHHO20 YPOBHA U3YYeHUA (OU3UKU C
YKazanuem npaKmuxKyma npogheccuonanbHoii n0020no6Ku.

Paspaborumnk:

TioneBa Enena AunekcangpoBHa, mnpenojaBatens Bbiciied kateropun ['BIIOY  «TBepckoit
KOJUIE/K TPAHCIIOPTa U CEPBUCAN.



HopMmaTuBHO-MeTOAMYECKOE 00ecnieueHne

1. ®enepanbuplii rOCYIapCTBEHHBIH 00pa30BATENbHBIM CTAHIAPT CPEAHEro OOLIETO
obpazoBanusi (MunucrepcTBa oopazoBanus u Hayku PD ot 17 mast 2012 r. N 413) ¢ usmMeHeHUAMHA
u jgonojHeHusMH oT 29 nexadps 2014 r., 31 gexadps 2015 r., 29 utons 2017 r., 24 centsa6ps, 11
nekadps 2020 r.

2. [Tpuka3z Munuctepcrsa npocseuieHust PO ot 20 mag 2020 r. N 254

«O0 yrBepxaeHuu (eaepanbHOro nepeyHs y4eOHUKOB, TOMYIIEHHbBIX

K HUCIIOJIb30BAHMIO MPU pealn3alui UMEIOIIHUX IOCYAapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEeIbHbI
X MPOrpaMM HAYaJIbLHOTO 00IIEro, OCHOBHOTO OOIIETO, CPEAHETO 00IIero 0Opa3oBaHms
OpraHu3aIUsIMHU, OCYIIECTBIISIOMUME 00pa30BaTEIbHYIO ACSITSIBHOCTD" (C U3BMEHEHUSIMU U
JOTIOTHEHUSIMHU )

3. PeecTp NprMEPHBIX OCHOBHBIX 00I1€00Pa30BATENBHBIX MPOrpaMM MUHHCTEPCTBA

obOpazoBanus u Hayku PO [DnextpoHHbIid pecypc| — Pexxum noctyna :http://fgosreestr.ru/.

4. ®@enepanbHbli nepeYeHb yueOHUKOB. [DJEKTpoHHBIM pecypc] — Pexum gocryma:
http://fpu.edu.ru/fpu/.
3. [lepeuenr 3HaHMi U yMEHUI, HEOOXOJUMBIX JJIS YCHEIIHOTO MPOXOXKICHHS

rocygapcTBeHHON uTOroBOM arrectaumu B (Gopme EI'D, mpeacraBieH B COOTBETCTBYIOIIUX
KoudukaTopax [DneKTpoHHbIN pecypc] — Pexum nocryna :

http://www.fipi.ru/ege-i-gve-11/demoversii-specifikacii-kodifikatory — EI'O;

http://www.{ipi.ru/vpr— BbIIYyCKHbIE IPOBEPOUYHBIE PAOOTHI;

http://www.fipi.ru/ege-i-gve-11/gve-11 — marepuansl 'BO-11.
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1.1 llosicHuuTEILHAA 3aNINCKA.

Pabouas nporpamma yueOHON AuCUMIIINHBL «Pu3nka» (Yriy0/aeHHbIH YPOBeHb) MpeJHa3HAuCHA
Uig  uU3ydeHus: (GU3MKUM B IpodecCHOHaNIbHBIX oOpasoBaTenbHbIX opranmzanusx CIIO,
peanu3yronux o0pa3oBaTebHYI0 TMpPOrpaMMy cCpeaHero ooOmero oOpa3oBaHUs B Mpeaesnax
OCBOEHHUSI OCHOBHOM mIpodeccuoHanbHoi obpaszoBarenbHoi nmporpammbl CITO (OITOIT CIIO) npu
MOATOTOBKE CIIELUATNCTOB CPETHETO 3BEHA.

Pabouasn nporpamMmma peajiu3yercsi ¢ yucTom HpO(l)eCCPIOHaJILHOﬁ MOArOoTOBKH MMOJyIa€eMOI'o
l'lpO(l)eCCI/IOHaJ'IbHOFO 06pa30BaHHﬂ.

Pabouas nporpamma «@u3nka»(yrijayo0JieHHbI YPOBEeHb) COCTaBJIEHA HA OCHOBE:

— TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeIbHOH MPOTpaMMBblI CPEIHETO
obmero ob6pazoBanusi (OOIl COQ), mpencraBneHHbix B denepanibHOM TOCyIapCTBEHHOM
obpazoBatenbHoM ctannapte (PI'OC) cpeanero obmiero oopazosanus (COO);

— mnpumepHoit OOIl COO mno yuebHbiM npeameram: Pusuka. 10-11 ximaccel (yriyOaeHHBbIH
ypoBeHb) MunucrepcTBa oOpa3oBanusi U Hayku P® (OJOBPEHA peuieHHeM QenepaabHOTo
y4eOHO-METOAMYECKOTO 00BbeMHEHHSI IO 001IeMy 00pa3oBaHuio (mpoTokon oT 28 urons 2016
r. Ne 2/16-3);

— astopckoi nporpammsl «lllaranuna A. B. ®usuxa. Paboune nporpammel. [Ipeamernas auHus
yueOHukoB cepun «Kmnaccuueckuir kype». 10-11 kmacesl: ydye6.mocoOue juist oOuieo0pas3onar.
opranu3zanuii: 6a3ossiii u yriny0. yposenu /A. B. lllatanuna. — M.: [Ipoceemenue, 2021. - 9lc.
— ISBN 978-5-09-048587-6».

Pabouasn nporpamMmma OpMeHTHpOBaHAa HA UCITOJIB30BAHUEC y‘leﬁHI/IKOB:

1. Mskumes ['.5. ®usuka. DnekrpoaunHamuka.10-11 kmaccel. YroyOon€HHbIN ypOBEHb: YUeOHUK /
I'.5. Msakumes, A.3. CuaskoB.- 2-¢ uzn. Crepeotun - M.: [poda, 2021.-476¢..un.ISBN 978-5-
358-13688-5

2. Msxkumes I'.5. ®uzuxa. MonekynspHas ¢usuka. Tepmonunamuka.l0 xnacc. YriayOn€HHBIM
ypoBeHb: yueOHuk / I'.Sl. Mskumes, A.3. CuHsikoB.-2-¢ u3z. crepeotun-M.: JIpoda, 2021.-
350c.:un. ISBN 978-5-358-13687-8

3. Mskume ['.1. ®usuka. Mexanuka.l0 xmacc. YrayOnéHHeii ypoBeHb: yueOHuk / [.4.
Msikumies, A.3. CuasikoB.-2-¢ u31.-M.: [Ipoda, 2021.-510c.:mm. ISBN 978-5-358-13686-1

1.2 O0masi XxapakTepucTHKA y4eOHO# JUCHUNIMHBI «DPU3nKay.

B ocHoBe yueOHON aucuuminHbl «Du3uka» JEKUT yCTaHOBKA Ha (OpMUpOBaHHE y 00OydaeMbIX
CUCTEMBbI YIIIyOJI€HHBIX MOHATUN (U3UKU U MPEACTABICHUN O COBPEMEHHOM (hr3HUecKOl KapTUHE
MHpa, a TakXke BbIpaOdOTKa YMEHHH NPUMEHATh (U3NYECKHEe 3HaHHUS KaK B Mpo(ecCHOHATbHOMI
NEeSITeIbHOCTH, TaK U JJIsl PELICHUS )KU3HEHHbBIX 3a/1a4.

MHorue 10JI0)KeHUs, pa3BUBaeMble (DU3UKOW, paccCMaTpUBAIOTCS KAaK OCHOBAa CO3JaHUS U
UCIO0JIb30BaHUs MH(GOPMAMOHHBIX M KOMMYHHKaUMOHHBIX TexHosnoruii (MKT) — onpnoro w3
HanboJee 3HaUUMbIX TEXHOJIOIMUYECKUX JTOCTH)KEHUI COBPEMEHHOM LIMBUIIN3ALINH.

®u3rKa JaeT KoY K IOHUMAaHUI0 MHOTOYHCIICHHBIX SIBJIEHUN U MIPOLIECCOB OKPY’KaIOLIEro Mupa (B
€CTECTBEHHOHAyYHBIX 00JIaCTSAX, COIMOJIOTUH, SKOHOMHUKE, fA3bIKE, JIUTEeparype u 1p.). B ¢usuke
(bopMUpYIOTCS MHOTHE BU/IbI I€ATEIBLHOCTH, KOTOPbIE UMEIOT MeTanpeaMeTHbIN XapakTep. K HuM B
MEPBYIO OYepeab OTHOCSTCS: MOJCIUPOBAHHE OOBEKTOB U IPOLECCOB, MPUMEHEHHE OCHOBHBIX
METO/IOB IO3HAHUS, CUCTEMHO-MH(GOPMAIIMOHHBIN aHaln3, GOPMYIUPOBAHUE TUIOTE3, aHAIU3 U
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CUHTE3, CpaBHEHHE, 000O0IIEHNEe, CUCTEMATHU3AINsI, BBISIBJICHHUE MPUYMHHO-CIICJICTBEHHBIX CBS3EH,
MOMCK aHAaJIOTOB, YIPABJICHHE OOBEKTaMU M MporeccamMu. VIMEHHO 3Ta MUCHHUIUIMHA TO3BOJISIET
MMO3HAKOMUThH CTYIAEHTOB C HAay4YHbIMHM METOJIaMH TMO3HAHUA, HAYYUTh MX OTJIWYATh THIOTE3Y OT
TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®du3rka UMEEeT OYeHb OOJIBLIOE M BCEBO3PACTAOIIEE YUCIIO MEKIUCIUILUIMHAPHBIX CBS3EH, IPUYEM
Ha YpOBHE Kak IMOHATUIHOro amnmapata, Tak W HHCTpyMeHTapus. Cka3aHHOE TI03BOJISET
paccMmarpuBath (U3MKY KakK METAJUCUUIUIMHY, KOTOpas HPEIOCTaBJISECT MEKIUCIUILUIMHAPHBIN
SI3BIK JIJIS1 OTIMCAHUSl HAYYHOU KapTHUHBI MUDA.

®u3nka SABISETCS CHUCTEMOOOpa3ylomuM  (QAaKTOpoM JUIsl €CTECTBEHHOHAYYHBIX Y4e€OHBIX
MIPEIMETOB, TMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE COJIEp)KaHUS XUMHH, OHOJIOTHH,
reorpauu, acCTPOHOMUU M CHEIHUAJIbHBIX JUCHUIUIMH (TEXHUYECKas MEXaHHMKa, JIEKTPOTEXHUKA,
AJIEKTPOHMKA U JIp.). YueOHas aucuuinHa «Pu3nka» co3aeT YHUBEPCAIbHYIO 0a3y s U3yuyeHus
oOuienpodecCHOHaIbHBIX W CHEUUANbHBIX  JUCHUUIUIMH, 3aKiaabiBag  (QyHAAMEHT  JIs
MOCJIEAYIONEr0 O0yYeHHUs CTYACHTOB.

Ob6nanast JOrMYECKOW CTPOMHOCTBIO W OMNHUpasChb Ha HKCIEPUMEHTaJIbHbIE (aKThl, ydeOHas
mucuuminHa «Pu3nka» QopMUpPYeT y CTYAEHTOB MOJJMHHO HAayyHOE MHUpPOBO33peHue. Pusnka
SIBJIIETCS OCHOBOM YUYEHHUS O MaTepuaibHOM MHUPE U pelaeT npoOaemMbl 3TOr0 Mupa.

W3yuenne ¢u3uku B 1npodecCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3alMsIX, Pean3yIOUIUX
obpazoBatenbHyto nmporpammy COO B npenenax ocsoerust OITOIT CITO, umeer cBou 0COOEHHOCTH
B 3aBHUCHMOCTH OT IpOoQuIIsi MpodhecCHoHAIBHOTO 00pa30oBaHHs. DTO BBIPAKACTCS B COACPKAHUH
00y4eHHs, KOJTHMYECTBE YaCOB, BBIJICISIEMBIX Ha H3YUYE€HUE OTACIBHBIX TEM MPOTPAMMBI, TITyOHHE HX
OCBOCHHS O0yJarOIUMUCS, 00bEMe M XapakTepe NMPaKTHUECKUX 3aHATHH, BHIAX BHEAYAUTOPHOM
CaMOCTOSITENIbHOM paboThl 00yJarOIIUXCsl.

IIpu ocBoennu npodeccuii CIIO ¢Pusuka uszyyaercsa 0osee yriayodjJeHHO, KaKk NpopuibLHaA
yueOHAas JUCHUIJIMHA, YYUTHIBAIOIIAs! cIelM(PUKY 0CBAUBAEMBIX CIIEIHAJIbHOCTEIA.

OcHoBy pa0oueil y4eOHOH MPOrpaMMbl COCTABJISACT COJEpPKAHHME, COIVIACOBAHHOE C
TpedoBanusimu ®I'OC COO.

Vuebnas oucyuniuna « Qusukay, KaK ecmecmeenHOHAYYHASL, SAGIAEMCS OCHOBOU NOJUMEXHUYECKOU
NOO020MOBKU CMYOEHMO08, YCMAHABAUeaem 0a306bie 3HAHUsL Ol OCEOEHUSL CNEYUATbHBIX OUCYUNTIUH
u cozoaem meopemuyeckull yHoamenm OJisi nociedyiouel npopheccuoHalbHoU 0esameabHOCmU.
Ilpoepammori npedycmompeno maxxice O0OHOBPeMeHHO ¢ peanuzayuei ocHosuvix yeneti COO
co30aHue meopemudeckol 6a3zvl 00WenpopeccUoHaIbHOlU U NPOPECCUOHANbHOU NOO20MOBKU
CMyO0eHmos.

B npoepamme yumenvl nosmasamenvhvie cnocodonocmu o06yuarowuxcs, ypoeeHb Ux MolUIeHUs U
npeodyCMOMPEHo  yCuleHue NPUKIAOHOU HANPAGIeHHOCMU@U3UKU 3a cuem yenyonreHus u
pacuiuperus yuyeOHo2o Mamepuand, O3HAKOMIeHUs ¢ 0onee WUPOKUM KPY2OM MEXHUKO —
MEXHON02UYECKUX NPUTIOHCEHUUUYUEHHbIX MeOpULl, 8 COOMBEMCmMeuU ¢ 8bl0PaHHOU npogeccuell.

Teoperuueckue cBeeHUs 10 (PU3MKE TOMOIHIIOTCS IEMOHCTPALUsAMU, 1a00paTOpHBIMU paboTaMu
U IpaKTUKyMOM IpodeccuonansHoi noarorosku (I11T).

CamocrosTenbHas paboTa HarpaBiieHa Ha (opMUpOBaHKE 00JI€€ CIOKHBIX BUIOB JICITCIbHOCTH:
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— OOBACHATH PU3NYECKUE SIBICHUS,

— TPEACTaBIATh PE3YJAbTaThl U3MEPEHUN C MOMOIIBIO TaOMUI U I'padUKOB U BBISBISITH HA 3TOU
OCHOBE AMIIUPUYECKUE 3aBUCUMOCTH,

— pewaTh 3a7jaud Ha IPUMEHEHUE U3YyYEHHBIX (PU3NYECKUX 3aKOHOB,

— TNPUBOJUTH MPHUMEPHl  HCIOJB30BAHMSA IOJYYEHHBIX 3HaHUM B  HpodecCHOHATBHOU
NeSITENIbHOCTH,

— OCYILECTBJISATh CAMOCTOSITENIbHBIN MOUCK yueOHON HHpOpMaIUK.

Peanuzanus pabouelt ydeOHON naucuuruiMHbl «@Pu3nka» crnocodcTByeT (HOPMHUPOBAHUIO Y
CTYJICHTOB CIEIYIOIUX OOMNXKOMIETEHINH, BKIIOYAIONINX B €0 CIOCOOHOCTB:!

OK 1. TloHMMAaThb CYIDHOCTP H CONHATLHYVI 3HAYHMOCTE CcBoeH Oyaymed
npodeccHH, OpOSBIATE K HeH VCTOHYHBEIA HHTepec (depes BeINOIHeHHe
yIOpakHeHHH H 3aJaHHH, HMeIOIIHX HpodeccHOHATBHYIO H IPOH3BOICTBEHHYIO
HalpaBlIeHHOCTh, COJepKANIHX CBeJeHHA O pa3sBHIHH HAayKH H TeXHHKH,
CO3JAlOIDHX HpoDIeMHble CHTYAIHH, KOTOpble MOMKHO paspellliTh, BiIajed
(H3HTeCKHM aNlIapaToM H 3HAHHAMH [0 IpodeccHH).

OK 2. OpraHH30BBIBATh COOCTBEeHHYIO [eSTeIbHOCTb, HCXOOA H3 HelH H
cmocoboB  ee  JOCTHAEHHS,  ONpefeleHHBIX  pVKOBOOHTelIeM  (depes
CaMOCTOATEIBHYI0 paboTy CTYOeHTOB, BHIIOTHeHHe HCcIeJoBaTelbCKHX
NpOeKTOB, Ja00PATOPHBIX PadoT).

OK 3. AHATH3HPOBAaTh PADOYVIO CHTYVALHK, OCYIIECTBISTh TeKVIIHA H HTOTOBLIA
KOHTpOIb, ONSHKY  KOPpPeKUHI0  COOCTBEHHOH  JedTeldbHOCTH, HecTH
OTBeICTBEHHOCTH 3a pe3yabTarsl cBoeH paboTel (opraHHsamEd pediaekcHH
yIeOHOH [eATelbHOCTH, pellleHHe CHIYAHOHHBIX H NpODIeMHBIX 3a7ad,
HCIONIB30BaHHE MeTOZ0B KOHIPOIL H CAMOKOHTPOILT).

OK 4. OcymecTBIAT: NOHCK HHpOPMaUHH, HeoOXommMoHR 3(deKkTHBHOTO
BEINIO/IHeHHA MpodeccHOHATBHBIX 3agad (pa0oTa ¢ TeKCTaMH, COJep:KallHMH
HAVIHVIO H TeXHHIeCKYI0 HHQOPMAITHIO, cXeMaMH, rpadHKaMH, TAOTHITAMHE).

OK 5. Hchoomp3oBaTh HH(OPMANHOHHO-KOMMVHHKAITHOHHEI® TEeXHOIOTHH B
npojeccHOHATBHOH — JedTelbHOCTH  (HccdedoBaTelbcKad H — IpoekTHAd
IegTeTbHOCTh, NOATOTOBKA pedepaToB, J0OKIAI0B, COO0INEHHE, Ipe3eHTAITHIT).

OK 6. Padotare B KoMaHZe, 3(¢deKTHBHO 00IDAaTECA ¢ KOUTETAMH, PYKOBOICTBOM,
KIHeHTAMH (polIeBble HIPEL, MeTOIel TPYIIOBOH paDOTEI, IpOeKTHBIE (HOPMEI
IedTeTBHOCTH ).

TIporpaMmofi mpegycMOTpPeHO peryiIgpHOoe NpoBeleHHe OEHKH VCIIeNTHOMH
IegTeTbHOCTH CTYISHIOB B TeueHHe BCEero cpoka ooyueHms. IIporpamma
COZepXKHT IepedeHb GOPM H MeTOIOB TeKyIIero KOoHTpond. <DopMbl H MeTOIEI
KOHTPOIA HANpaBIeHB! HA peaTH3aIHI JIedTeIbHOCTHOTO H
MPAKTHKOOPHEHTHPOBAHHOTO MOAXO0ZOB (IabopaTopHble pabOTEI II0 MeXAHHEKE,
3MeKTPOIHHAMHKe, MONeKyIgpHoH ¢H3HKe H TepMOIHHAMHEKE), OCBOeHHe
CTyOeHTaMH HHTe LIeKTYATbHO H IpaKTHIeCcKOH JIedTelbHOCTH
(MccmeIOBATENbCKHE MPOEKTHI, pedepatsl); OBIATeHHE 3HAHHAMH H YMeHHSIMH,
BOCTPeOOBAHHBIMH B IOBCeIHeBHOH KH3HH H II03BOIIIONIHME OPHEeHTHPOBATECA B
OKpy#arolleM MHpe, 3HA9HMBIMH I COXpaHeHHA OKpy)Kamoledl cpembl H
cODCTBEHHOTO 370POBRA (HCCIENOBATEIBCKHE MPOEKTH, pedepaThl, ITOKTIATBL
KOHTPOJBHEIE PADOTEL).



Nzyuenune oOmieobpazoBaTelbHON Yy4eOHOU AMCHUIUIMHBI «DU3UKa» 3aBEpIIACTCs IMOIABEACHUEM
UTOrOB B (OpME dK3aMeHa B paMKax IMPOMEXYTOUHOH aTTecTaluy OoO0ydarollUXcsl B Ipolecce
ocBoenust OITOII CIIO ¢ momyduenuem cpeanero odmiero oopazoBanus (COO).

1.3. MecTo0 OMCUMIUIMHBI B CTPYKType OCHOBHOIi mpodeccHOHAIBLHOWH 00pa3oBaTebHOM
NporpamMmbI:

VYyeOnas mucuuuinHa «Pu3uka» W3ydaeTcs B 00I11e00pa30BaTEIbHOM IHMKJIE y4eOHOTO IIIaHa
OIIOII CIIO.
B yuebnbIX miaHax mecto yueOHoM nucuuruinHabl «dusuka» — B cocTaBe 0011€00pa30BaTeIbHbIX
y4eOHBIX TUCIUIUIMH 1O BBIOOpYH3 00s3aTeNIbHOM NpeaMeTHON obnacTu «EcTecTBEHHbIE HAYKH»
dI'oC COO.

14. Heqn u 3anayu JMCHUILIMHBI - Tpe0OBaHUSI K pe3yJbTaTaM OCBOEHHSI Y4eOHOi
AUCHUILINHBI.

OcBoenne coaepxkanus y4eOHOUW UCHUTIIUHBI «DU3MKa» TOJDKHO O00ECTIeUUTh TOCTHXKCHHUE
CTYJIEHTaMH CIICAYIOINX PE3YIbTaTOB:

JUIHOCTHBIX:

— 4YYBCTBO I'OPJIOCTH U YBaKE€HHUS K UCTOPUM U JTOCTUKEHUSIM OT€UECTBEHHOM (PM3MUECKOI HAYKU;
¢bu3znyecku TpaMOTHOE TMOBEACHHE B NPO(GECCHOHATBHOW MAESITEIbHOCTH M OBITY IIpH
oOpallleHnH ¢ Mpudopamu U yCTpOUCTBAMY;

— TOTOBHOCTh K IPOJOJDKEHHIO OOpa30BaHMsI W TOBBILICHMS] KBaIM(PUKAUU B H30paHHOMU
podeccoHaIbHOMN AESITETbHOCTU U 00bEKTUBHOE OCO3HAHHE POJIM (PU3UUECKUX KOMITETEHIUI
B 3TOM;

— YMEHHUE HCHOJb30BaTh JOCTH)KEHMSI COBPEMEHHON (U3MYecKOoM Hayku U (U3HMYECKHUX
TEXHOJIOTUN Ui TIOBBILIEHHUS COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO pa3BUTUS B BbIOpaHHOMU
pohecCHoHANTBHOM JIEATEILHOCTH;

— YMEHHUE CaMOCTOATEIbHO JOOBIBaTh HOBbIE JUIs ce0s (pru3nuecKkue 3HaHUS, UCIOJb3Ysl ATl ATOTO
JOCTYIIHbIE UICTOYHUKU UH(POPMALUY;

— YMEHHUE BBICTPAaWBaTh KOHCTPYKTUBHbIE B3aUMOOTHOILIEHHUS B KOMAaHJE MO PELIEHUIO0 OOLINX
3azay;

— YMEHHUE YIpaBJsATh CBOEH MO3HABATEIbHOU AESITEIBbHOCTHIO, MPOBOJUTH CAMOOLICHKY YPOBHS
COOCTBEHHOT'0 MHTEJIEKTYaJIbHOTO PA3BUTHS;

MeETalpeAMETHBIX:

— HCIOJIb30BAHUC PA3JIMYHBIX BHUJI0B MMO3HaBaTEbHON ACATCIIBHOCTH IJId PCIICHHA (1)I/I3I/I‘-I€CKI/IX
3aaa4, MPUMCHCHUC OCHOBHBIX METOAOB ITO3HAHUWA (Ha6J'II-OI[eHI/I$I, onuvcaHus, HU3MCPCHUA,
AKCIIEPUMEHTA) [Tl U3YYCHHUSI PA3JIMYHBIX CTOPOH OKPYKAIOMICH JTeHCTBUTEIHLHOCTH;

— HCIIOJIb30BAaHUEC OCHOBHBIX HUHTCJUICKTYAJIbHBIX onepaunﬁ: IIOCTAaHOBKH 3aJa4yu,
dbopMyTUpOBaHUS TUIIOTE3, aHAIM3a W CHHTE3a, CPaBHEHHs, 0OOOIICHHS, CHCTEMAaTH3alluH,
BBIABJIICHHA IMPUYUHHO-CIICACTBCHHBIX CB5[3GI\/’I, IIOMCKa aHaJIOT'0OB, (i)OpMy.HI/IpOBaHI/ISI BBIBOJIOB
JUTSI U3YYCHUSI PA3IMYHBIX CTOPOH (PU3UYECKUX OOBEKTOB, SBJICHUNU W MPOILIECCOB, C KOTOPHIMU
BO3HMKAeT HEOOXOIMMOCTh CTAIKUBATHCA B MpodeccuoHanbHOM chepe;

— YMCHHUC I'CHCPUPOBATH UACH U OMPCACIIATE CPCACTBA, HCO6XOHI/IMBI€ I UX peajin3allvu,
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YMEHHE HCII0JIb30BaTh Pa3jIMYHble WMCTOYHUKU IS TOJydeHHs (u3mueckoil uHbOpMaluu,
OLICHHUBATH €€ JOCTOBEPHOCTB;

YMEHHE aHAJTU3UPOBATh U MPEJICTABIATh HHPOPMAIIUIO B Pa3JINYHBIX BUIAX;

yMeHHE MyOJIMYHO MPECTABIIATh PE3YIbTaThl COOCTBEHHOTO MCCIIEI0BAHUS, BECTH AUCKYCCHH,
JOCTYITHO U TAPMOHMYHO COYEeTasi coJiep:KaHue 1 (pOpMBI IpeIcTaBIsieMoi nH(OpMaLIIK;

NpeaAMETHBIX:

c(OpMUPOBAHHOCTh IPEJACTABICHUN O POJIM U MeCTe (PU3UKHU B COBPEMEHHOM Hay4YHON KapTHHE
MUpa; MOHMMaHue (U3MUECKON CyHIHOCTH HalmogaeMbiX BO BceeneHHo#l siBieHM, poiu
¢bu3uku B GOpMUPOBAHUH KPYro3opa U (pyHKIMOHAIBHON rpaMOTHOCTH YEJIOBEKA JUIs PEIICHUS
MPaKTUYECKUX 3aa4;

BJIaJICHUE OCHOBOIIOJIATAIOIUMU (PU3NYECKUMU MOHATUSAMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPUSIMU; YBEPEHHOE HCI0Ib30BaHNE (PU3NYECKON TEPMHUHOJIOIMHU U CUMBOJIUKH;

BJIQJICHUE OCHOBHBIMH METOJaMH HAy4HOTO TIO3HAHMs, MCIOJIb3yeMbIMU B (DU3HKE:
Ha0JI0/IEHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

yMeHHs oOpabaThiBaTh pe3yjiabTaTbl H3MEpPEHUN, OOHAapYXUBaTh 3aBUCUMOCTb MEXIY
(bu3NYECKUMHU BETMYMHAMU, OOBSICHATH MOJTYYEHHbIE PE3YJbTAThl U JIEJ1aTh BHIBOJIBI;
c(OpMUPOBAHHOCTh YMEHUS pelIaTh PU3NYECKUE 3a/1a4H;

c(OpPMUPOBAHHOCTh YMEHHUS IPHUMEHSTH IOJYYECHHbIE 3HAHUS /s OOBSCHEHHUS YCIOBHM
MpoTeKaHusl (PU3MUECKUX SIBJIEHUN B Npupoje, NpodeccuoHanbHOM cdepe M A NPUHATUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HH;

— c(OpMUPOBAHHOCTh COOCTBEHHOUN MO3UIMH MO OTHOIICHHUIO K (U3nyeckoll uHpopMauuu,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.5. Ilnanupyembie pe3yabTaTbl OCBOEHHUS Y4eOHOH TMCUMILIUHBI «DU3nKa.

BpinycKHUK Ha yrjy0JIeHHOM YPOBHE HAYUYHTCH:

OOBSACHATh U aHAIM3UPOBATH POJb U MECTO (GU3UKHU B (POPMHUPOBAHUHM COBPEMEHHON HAy4HOMU
KapTUHBl MHpA, B Pa3BUTUM COBPEMEHHOM TEXHMKHM U TEXHOJIOTMM, B MPaKTUYECKOM
NeSATEIIFHOCTH JIFOJIEH;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY GU3UKON U IPYTUMU €CTECTBEHHBIMU HayKaMU;
XapaKTepU30BaTh CHUCTEMHYIO CBSI3b MEXKJIY OCHOBOIOJIAralOIIMMU HAyYHBIMHU TOHSITHSIMHU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, M0JI€), ABMKEHHE, CUIIa, DHEPIUS;

MOHUMAaThb U OOBSICHATH IEJIOCTHOCTh (PU3NYECKOW TEOpHH, pa3InyaTb TIPaHULBl €€
MPUMEHUMOCTH ¥ MECTO B PAAY APYrUX (PU3NUECKUX TEOPUIL;

BIIJIETh IPUEMAaMH MOCTPOCHUSI TEOPETHUUECKUX JOKA3aTelIbCTB, @ TAKKE MPOrHO3MPOBAHUS
0COOEHHOCTEN MpoTeKaHWUsl (PU3MUECKUX SBJIIEHUH M MPOLIECCOB HAa OCHOBE IOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

CaMOCTOSITEIbHO KOHCTPYHPOBATh SKCIIEPUMEHTAIbHbBIE YCTAHOBKHU Il POBEPKH BBIIBUHYTHIX
TUIOTE3, PACCUUTHIBATH a0COTIOTHYIO U OTHOCUTENIbHYIO IOTPELIHOCTH;

CaMOCTOSITENIHO MIAHUPOBATH U MPOBOINUTH (PU3UYECKUE IKCIIEPUMEHTHI;

peumarh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbIE M pACUETHbIE (PHU3NYECKUE 3a/laul C
ONOpPOM KaK Ha U3BECTHbIE (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIN, TaK U Ha TEKCTHI C
n30bITOYHON MH(pOpMaLIKeEt;



OOBSACHATh TpPaHULBl TMPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJENeH NpuU pelieHuu
(bu3MYECKUX U MEXIIPEIMETHBIX 3aj1ay;

BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIAraloMUX GU3NYECKUX 3aKOHOMEPHOCTEHN 1
3aKOHOB;

XapaKTepU30BaTh IN100aJIbHBIE MPOOJIEMBI, CTOAIIME IEPE]] YEIOBEYECTBOM: SHEPreTUYECKHUE,
CBIPBEBBIE, IKOJIOTMUECKUE, U POJIb (PU3UKH B PEIICHUU ITUX IPoOIieM;

OOBSACHATH MPHUHLUMIIBI PabOTBl M XapaKTEPUCTUKM HM3YUYEHHBIX MallUH, NpUOOpPOB U
TEXHUYECKUX YCTPOMICTB;

OOBSACHATH YCJIOBHUS IPUMEHEHUs (U3MUECKUX MOJIeNed MpH peuieHuH (QU3MYEeCKUX 3ajad,
HaXOJUTh a/IEKBATHYIO NPEATIOKEHHOM 3ajaue (GU3NYECKYI0 MOJIENb, pa3peliaTh NpodiieMy Kak
Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK U IIPU ITOMOIIN METOJ0B OLIEHKH.

BbIHyCKHI/IK Ha yFJIyﬁJIeHHOM YPOBHE MOJYYHUT BO3SMOKHOCTD HAYIUTHCH:

MPOBEPATh AKCIIEPUMEHTAIBHBIMU CPEACTBAMHU BBIJIBUHYTHIE THIOTE3bI, (POPMYIUPYs IIENb
UCCJIEIOBAaHUSl, HA OCHOBE 3HAHUS OCHOBONOJAramoIUX (U3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

ONHUCBHIBATh W AHAIM3UPOBATh TMOJIYYCHHYIO B pE3yJIbTaTe MPOBEACHHBIX (PU3NUECKHUX
AKCIIEPUMEHTOB HH(POPMAIIHIO, OTIPEACIIATH €€ IOCTOBEPHOCTD;

MMOHUMATh U OOBSACHIATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOIIUMH HAY4YHBIMU
MOHSATUSMH: TIPOCTPAHCTBO, BPEeMsi, MaTepus (BEIIECTBO, M0JIE), IBMKEHHUE, CHJIa, YHEPTHUS,
pemaTrh SKCIEPUMEHTAIbHBIC, KAueCTBEHHBIE W KOJHMYECTBEHHBIC 3a/1a4d  OJUMIIUATHOTO
YPOBHSI CJIOKHOCTH, MCTOJB3Yys (U3UYECKHME 3aKOHBI, a TAKXKE ypPaBHEHHS, CBS3BIBAIOILINE
(u3UYeCKre BETNYUHBI;

aQHATM3UPOBATH TPAHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TIOHUMATh BCEOOIUN XapaKTep
(dbyHIaMEHTATBHBIX 3aKOHOB M OTPAHMYEHHOCTD UCITOJIH30BAHMS YaCTHBIX 3aKOHOB;
(dbopMynupoBaTh U peliaTh HOBbIE 33J]a4l, BOSHUKAIOIINUE B X0/1€ Y4eOHO-HCCIIeI0BaTENbCKON U
MPOEKTHOM AESATEIbHOCTH;

YCOBCPIICHCTBOBATH HpI/I60pBI U MCETOJAbI HCCICOOBaHHA B COOTBCTCTBUH C MOCTaBJICHHOMI
3ajavei;

HCIIOJIB30BATh METOAbl MAaTCMAaTHUYCCKOro MOJICIMPOBAHHA, B TOM YHCIIC HpOCTCI\/’IIHI/IC
CTATUCTUYECKHE METOIBI /ISl 00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTA.

1.6. IIpoduiabHas cocTaBiisomasi (HANPaBJeHHOCTH) 00111e00pa30BaTeIbLHON JUCIUNIHHBI:

[IpodunpHas cocTaBisOMAas OCYIIECTBIISIETCS OTOOPOM AUAAKTHYCCKUX SAUHUI] B 3aBUCHMOCTH OT

BaXXHOCTHU TEM JIA CIICHUAJIbHOCTH.

B paboueii mporpamme 1o ¢usMke, peaquzyeMoll NpU MOATOTOBKE CTYJIEHTOBTEXHUYECKOTO

npoduis, IpoUIbHON COCTABISIOUICH SIBIISIFOTCS pa3/elibl:

Kunemamuka (pasnoyckopennoe osudicenue, c80000HOe nadeHue mej, O0BUNCEHUe mell NO
OKpYIHCHOCIU),

Kunemamuka meépoozo mena (nocmynamenvhoe O8udiCcenue, 6paujamenbHoe OBUNCEHUe
meép0o2o mena, y2n08as u TUHeUHAs. CKOPOCMU 8PAUEeHUS),

Junamuxa (3axonvl Hotomona, cuna, céa3b mexcoy cuioll u ycKopenuem),

Cunbl 6 npupode (cuna mazomenus, CULA MANCECMU U 8eC, CUNA YAPY2OCU, CUTbL MPEHUsL);
3akonwbl coxpanenusn 6 mexanuke (3aKOH COXpAHeHUs UMNYIbCA, paboma Culbl, KUHemuyecKkas
U NOMEHYUATbHASL IHEPEUSL, 3AKOH COXPAHEHUSL MEXAHUYECKOU IHepeUulL);
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Cmamuka (MoMerm CUbl, YCI08US PABHOBECUS MEEPO02O Med);

Dnekmpoounamuxka (NOCMOAHHBIN U NEPeMeHHblll dleKmpuyeckuli. mok, 3akonvl Oma,
nocieoosamenvHoe U NApallelbHoe CoeOUHeHUue NPOBOOHUKO8, JIIeKMpouIMepumebHble
npubopsl, NPUHYUN OeUCBUSL DIEKMPOOBUSAMEIIS),

Monekynapnaa ¢uzuka u Tepmoounamuka (usmeHenue azpe2amHvlx COCMOSAHUL 8eUiecmad,
BHYMPEHHAS dHepausi U paboma 2a3a, 3aKOHbl MEPMOOUHAMUKU, HeOOPaAmumMoCcmy Menyiosslix
npoyeccos, mennosvle osucamenu, KII/] mennosvix O0sucameneu, nepeviii U 6Mopou 3aKOHbL
MepMOOUHAMUKUL).

IIpu n3yyennu npodeccuoHaabHbIXx Moayaed U MK cryaeHThI HayyarTes:

onpeoensims Kodghhuyuenm nponopyuoHaIbHOCMU No 3a0AHHOMY ePAPUKY;

pewams 3a0a4y (N0 pUCYHKY-YepmediCy) Ha 3HaAHUe /NOHUManue: 3akoHo8 Holomona uiu 3akona
Oma, 3aKOHO8 COXPAHEHUsl, HA HAXOXHCOCHUE CULbI MPEHUSL, MANCECMU, YAPY2OCMU,

onpedenams uzuieckoe a6ieHue no U38eCMHbIM CEOUCMBAM,

nepeyuciiams XapaKkmepHvle CEOUCMEd 00beKMo8, Npoyecco8 (MexaHuueckux, Mmeniosbix,
INEKMPUUECKUX);

cmpoums  epaguxu, Xxapakmepusyrowjue UsMeHeHUue @OU3UYEeCKUX BelUdUH 6 pPaA3TUYHbIX
npoyeccax (epaguyeckoe npedcmasiieHue U30Npoyeccos 8 2azax),;

BLIYUCTIAMb PUIUUECKYIO eIUUUHY (N0 epADUKY);

3HaYeHue hu3ULecKoll BeIUYUHbL N0 POPMYILe HA OCHOBE NPOBEOEHUsL HEODXOOUMbBIX USMEPEHULL,
onpeoeniams HanpasieHue 6eKMOPHOU YU3UYECKOU BeIUUUHBL U 8bINOIHAMb PUCYHOK,
COOMHOCUMb eOUHUYbL UBMEPEHUSL C PUBUYECKOU BENUUUHOU.

[IpodunbHas cocTaBisiiomas AUCUUIUIMHBI BKIIIOYAeT B ce0sl pelieHue 3ajad npodecCuoHaIbHOM

HAIIpaBJICHHOCTH MW OpraHUu3aluio BHeay,Z[I/ITOpHOI\/’I CaMOCTOSTCILHOMN pa6OTI)I CTYACHTOB B

COOTBETCTBHUH C TCXHHYCCKHUM HpO(i)I/IJ'IeM.

1.7. Kontu4vecTBO 4acoB Ha ocBoeHHe padoyeii MporpaMMbl YueOHO# JMCHUIIMHBI «PU3nKa»:

Bun yuebHoit paboTsl O6beM yacos
MaxkcumaJsibHasi ydeOHasi HArpy3Ka (Bcero) 235
Oobsi3aTesqbHAs ayIUTOPHAsI yueOHAasi HArpy3ka (Bcero) 157
B TOM YHCIIE: 88
nabopaTopHbie pPabOTHI 22
KOHTPOJIbHbIE PabOThI 26
IIpaKTH4ecKue paboThl (BCETO) 40
B TOM YHCJIE:
— NPaKTUKYM IpodeccrnoHaibHOM noaroToBKu(mnpaktukym I1IT) 30
CamocrosiTesbHasi padoTa (Bcero) 78

— B TOM YHCIIE:

— IpOBeJCHHUE HAOJIOACHUN U SKCIIEPUMEHTOB

— HaImmcaHue JOKJIaJ0B

— paboTa ¢ TeKCTaMH, COJCPIKAIIMMU HAYYHYIO M TEXHUYECKYI0 HH(OPMAIIHIO
—  BBITIOJHEHHE TUIIOBBIX PacueToOB

—  pelleHHe CUTYallMOHHBIX U IMPOOIEMHBIX 33124

[IpomexyrouHas aTrTecrauus B popme sK3aMeHa
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2. COAEP)XAHUWE YYEBHOM JUCIHUATLIAHBI « ®U3UKA»
(yriy0JieHHbI YPOBEHb)

Pu3nka Kak Hayka. MeToabl HAy4YHOI0 NO3HAHUSA NPHUPOABI (2 Yaca)

®du3rka Kak Hayka M OCHOBA €CTECTBO3HAHHUS. ODKCIEPUMEHTAIbHBIM Xapakrep (PU3UKU.
duznyeckue BETUYMHBI U UX u3MepeHue. CBsizu Mexay ¢u3nueckuMu BelnuuHamu. Haydnblit
METO/1 MO3HAHUS OKPY)KAIOIIEr0 MUPA: SKCIEPUMEHT — FUIIOTE3a — MOJIENb — (BBIBO/IbI-CPABHEHHUSI C
y4€TOM T'paHHULl MOJENIN) — KpUTepuainbHbId dkcriepuMeHT. Ousnueckast Teopust. [IpubamxEHHbIN
Xxapakrtep Qu3nMyeckux 3aKkoHOB. MojenupoBaHue SBICHUM U 00bEeKTOB mpuponbl. Poib
MatemaTuku B ¢pusnke. Hayunoe mupoBo3zspenue. [lonstue o ¢puznueckoil kapTuHe Mupa.

Mexanuka (56 gac)

Knaccuueckast MexaHuka Kkak (QyHaaMeHTaiabHas ¢Qusnueckas Teopus. ['panHuisl
€EMPUMEHNMOCTH.

KunemaTtuka. Mexanndeckoe [BwkeHHe. MarepuanpHas To4ka. OTHOCHTEIBHOCTH
Mexanudeckoro aBmxeHus. Cucrema orcuéra. Koopmunatel. IIpocTpancTBOo U Bpems B
KJlaccuuecko MexaHuke. Pammyc-Bektop. Bektop mnepememnienusi. CKoOpocTh. YCKOpeHHE.
[IpsiMonmHEHOE ABM)KEHHUE C TIOCTOSTHHBIM ycKopeHueM. CBoOoJHOE majieHue Tenl. JBrmkenue Tena
10 OKPYKHOCTH. YTJOBasi CKOPOCTh. LIeHTpoCTpeMHUTENIEHOE YCKOPEHHUE.

Kunematuka tBépaoro Ttesa. IlocrtynarenbHoe BHkeHue. BpamiatenbHoe IBUKEHHE
TBEPAOTO TeJa. YTIJIOBas U JUHEHAs CKOPOCTH BPAILICHUSA.

Junamuka. OcHOBHOe yTBepxkaeHue MexaHuku. [lepsriil 3akoH HbroTona. HepuuanbHbie
cucteMbl orcuéra. Cumna. CBsi3b MeXIy CUJIOW M yckopeHueM. Bropoii 3akoH Hwrorona. Macca.
[Ipunnun cynepnosunuu cui. Tperuit 3akoH Herorona. IlpuHumun otHocuTensHOCcTH [Manuiies.

Cuibl B npupope. Cuna TSIroteHus.. 3aKOH BCEMUpPHOTO Tiarotenus. llepBas kocmuyeckas
ckopocTh. Cuitbl TsKkecTu U Bec. HeBecomocts. Cuna ynpyroctu. 3akoH I'yka. Cuiibl TpeHus.

3aKkoHbl coXxpaHeHUsI B MexaHuke. MIMmynbc. 3aKoH coxpaHeHUs umnyibca. PeakTuBHOE
nsuxkeHue. Pabora cunbl. Kunernueckas sueprus. [loteHuuanbHas sHeprus. 3aKOH COXpaHEHUS
MEXaHU4YecKOol »sHepruu. lcmnonb3oBaHHME 3aKOHOB MEXAaHUKU JJIsi OOBSCHEHHS JBUKCHHS
HEOECHBIX TeJN U JUIsl pa3BUTHSA KOCMUYECKHX UCCIIEIOBaHUII.

CraTnka. MomeHT cuiibl. Y ClIOBUS paBHOBECHUS TBEPIOTO Tesla. MexaHuKa KUIKOCTEH.
JdemoHncTpauum:

— 3aBHCHMOCTb TPAEKTOPUHU JBMXKEHUSI T€Ia OT BIOOpA CHCTEMBI OTCUETA.
— TIaJIeHUE Tell B BO3JIyXe U B BaKyyMe.

—  SIBJICHHE MUHEPIUHU.

— HMHEPTHOCTb Tel.

— CpaBHEHHE Macc, B3aUMOJEHCTBYIOIUX TeEll.

— BTOpOM 3akoH HproTOHA.

— H3MEpEeHHE CUIL

—  CJIOYKEHHE CHIL
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— B3aUMOJICHCTBHE TEI.

— HEBECOMOCTH U IeperpysKa.

— 3aBHCHMOCTb CHUJIBI YIIPYTOCTH OT JAe(opmaruu.

— CHIJIbI TpCHI/IfL

— BHJIBI PABHOBECHS TEI.

—  YCIIOBHS PaBHOBECHS TEJ.

— peaKTI/IBHOG IBUXXCHHC.

— M3MEHEHUE HEPTUHU TeJl MPU COBEPILIEHUU PaOOTBHI.

— Tepexo] MOTEHIIUAIBHON SHEPTUH B KHHETHYECKYIO SHEPTHIO U 0OpaTHO.

JlaGopaTropHblie padoThI:
JLp. Nel «MccnenoBanne paBHOYCKOPEHHOTO IBHKECHHUSI.
JLp. Ne2 «/IBnxeHne Tena o OKPYKHOCTH IO IEUCTBUEM CUJI YIPYIOCTH U TSKECTH.
JLp. Ne3«M3ydueHune 3akoHa COXpaHEHUS] MEXaHUYECKOW SHEPTUN.

Monexkyasipuas ¢pusuka. Tepmoaunamuka. (47 yacoB)

OcHOBBI MOJIEKYJSIPHOH (PM3UMKH. BO3HUKHOBEHHE aTOMMCTHUYECKON TMIOTE3bI CTPOCHUS
BEILIECTBA M €€ JKCIIEPUMEHTAIBHBIEC JI0Ka3aTesnbcTBa. Macca m pasmepsl Mosekyl. KosmuecTBo
BemecTBa. Monb. IloctosinHas ABoranpo. bpoyHoBckoe apwkenue. Cuibl B3aMMOJEHCTBHS
Mosiekyln. CTpoeHue ra3oo0pa3HbIX, >KMIKUX W TBEPABIX Ted. TerioBoe IBUKEHUE MOJIEKYI.
Monens uaeanbHOro rasza. I'panuiipl npuMeHuMocTy Mozenu. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KMHETHUYECKOM TEOPHUH Ta3a.

Temneparypa. JHeprusi TeIJIOBOIO [BHUKeHHMSI MoJIeKyJ. TermioBoe paBHOBECHE.
Ompenenenue TemrepaTypbl. AOcomioTHass Temmeparypa. TemmepaTrypa - Mepa CpeaHeu
KHHETUYECKOHN IHEPTUU MOJIEKYJ. MI3MeHeHne CKOpOCTeH TBUKEHUS MOJIEKYIT rasa.

YpaBHeHHe COCTOSIHUSA HAeAJbLHOro rasza. Ypasuenue MenpeneeBa-Kianeiipona. ['azoBbie
3aKOHBI. .

Tepmoagunamuka. Buyrpennss sueprus. PaGota B Tepmoaunamuke. KomuuecTBo TEMIOTHI.
Temnoémkocts. IlepBriit 3axkoH TepmoauHamuku. M3omponeccel. M3otepmsl Ban-gep-Baanbca.
AnunabatHplii  mpouecc. BTopoil 3akOH TEpPMOAMHAMUKH: CTATUCTHUECKOE HCTOJIKOBaHHE
HeoOpaTumocTu mpoueccoB B mnpupoze. I[lopsimok u xaoc. TemnsoBble ABUTaTenI: ABUraTeNlb
BHYTPEHHETO CrOpaHMsi, AW3€lIb. XOJOIWIbHUK: YCTPOMCTBO M npuHIun paeucteus. KIIZ
neurateneil. [Ipo6ieMpl SJHEPTETUKHN U OXpaHa OKPYKAIOIIEH CPEIbI.

B3aumHoe npeBpameHue kuakocTed W raszos. TBépable Tena. Mopenb CTpoeHUs
xuakocren. [lopepxHocTHoe HarskeHue. Mcnapenne u kunenue. Hacelennsiii nmap. BiaxkHoCTh
Bo3ayxa. Kpucramummdeckue u amopdusie Tena. Moaenu cTpoeHHs TBEPABIX Tel. MexaHudeckue
CBOlcTBa TBepAbIX Tell. [IaBieHue u oTBepAeBaHNe. Y paBHEHHUE TEIIOBOrO OaaHca.

JdemoHncTpauum:

— MeXaHW4YecKas MOJeNIb OPOYHOBCKOTO JIBHKCHHUSI.

— wMoJjenb onbiTa lllTepHa.

— W3MEHEHHE JIaBJICHUS ra3a ¢ U3MEHEHHEM TEMIIePaTyphl IIPH TIOCTOSIHHOM 00beMe.
— HM3MEHEHHE 00beMa Tra3a C K3BMEHEHHEM TeMIIEPaTyPhl MPH MOCTOSTHHOM JIaBJICHUU.
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— H3MCHCHHE 00beMa Ta3a ¢ U3MCHECHHUEM JaBJICHUS IIPH IMOCTOSTHHOHM TeMItepaType.
— KHUIICHHUEC BOABI TP MOHWKCHHOM JaBJICHUH.

— IICUXPOMETP U TUTPOMETP.

— SIBJICHUC MMOBCPXHOCTHOI'O HATAKCHUSA ) KUIAKOCTH.

— KpHUCTALTNYECKUE U aMOp(HBIE Tea.

— 00BEeMHBIE MOJICIIH CTPOCHHUST KPHCTAILIOB.

— Mojenu 1e(heKTOB KPUCTAUTNICCKUX PEIICTOK.

— H3MCHCHHUC TCMIICPATYPHI BO3JyXa IpU aJII/Ia6aTHOM CXKaTuM U paClIMPCHUH.

— MOJCJIN TCIIJIIOBBIX I[BI/IFaTeHGfI.

JlaGopaTropHblie padoThI:

JLp. Ne4 «M3mepenue BIaXXHOCTH BO3IyXay.
JLp. NeS «M3Mepenne moBEpXHOCTHOTO HATSIKEHHUS.

duexkTpoauHaMuka (56 yaca)

DJIEKTPOCTATUKA. DJICKTPUUECKUM 3apsif W SJIEMEHTApHBIC YaCTHUIIBI. 3aKOH COXPaHCHHS
aneKTpudeckoro 3apsana. 3akoH Kynona. Dnextpuueckoe mnosie. HarnpsykeHHOCTh 3JIEKTPUYECKOTO
noJi. [Tpunuun cynepno3unuu noJieid. [TpoBOAHUKH B 3JEKTPOCTATUUECKOM MOJIE. JIUIIEKTPUKHU B
anekrpoctaruyeckoM node. [lonspuszanust 1uannekTpukoB. [loTeHIManbHOCTD AIEKTPOCTATUYECKOTO
nosst.  lloreHuuman — snexkTpuueckoro  mois.  Pa3HOCT  MOTEHUMANOB.  DJIEKTPOEMKOCTD.
Konpnencaropbl. DHeprus 31eKTpUUECKOro MoJis KOHAEHCAaTopa.

MocTosnubiii 3jexkTpuyeckuii Tok. Cmna Toka. 3akom Owma s ydacTKa IICMH.
ConporuBnenne. OnekTpuueckue 1end. llocienoBarenbHOe U MapajuleIbHOE COEAWHEHHE
MPOBOHUKOB. PaboTa u MomHOCTh ToKa. DnekTpoasmwkymas cuia (9J1C). 3akon Oma a1 moJHOH
TETIH.

DJIEKTPUUYECKHI TOK B Pa3JMYHBIX cpeJax. DJIEKTPUUECKUN TOK B MeTajllaX. 3aBUCUMOCTh
CONMPOTHBIIEHUSI OT TemmepaTypbl. CsepxmpoBogumoctb. [lomynpoBoauuku. CoOcTBeHHass u
IIPUMECHAsT IIPOBOJHMMOCTH IOJIYIIPOBOJHUKOB, p-n-niepexona. IlorynmpOoBOJHHUKOBBIM  JHOM.
Tpan3ucTop. DNEKTpUUYECKUI TOK B KUJIKOCTIX. DNEKTPUUECKUN TOK B BaKyyMe. DJIEKTPUUECKHIM
TOK B rasax. Ilnasma.

JdemoHncTpauum:

—  DJIEKTPOMETP;
— TPOBOJHHKH B IEKTPUIECKOM TI0JIE;
—  JUDJICKTPHUKH B JIEKTPUIECKOM TI0JIC;
— KOHJICHCATOPBHI;
—  BHeprus 3apsHKEHHOTO KOHACHCATOPa;
—  DJIEKTPOU3MEPHUTEIBHBIC TPHUOOPHI;
— 3aBHUCHUMOCTH yJIEJTLHOTO COPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI;
— 3aBHUCHUMOCTH yJIEJTLHOTO CONPOTUBIICHHUS MTOTYITPOBOJHUKOB OT TEMIIEPATYPHI U OCBEIICHUS;
— COOCTBEHHas U MPUMECHAs MPOBOJAUMOCTb IMOTYITPOBOTHUKOB;
—  MOJIyIPOBOJHUKOBBIN JTUOJ;
—  TPaH3UCTOD;
—  TEpPMOXJICKTPOHHAs SMUCCHS,
— DJIGKTPOHHO-JTy4eBas TpyOKa;
14



—  SIBJICHHE 2JIEKTPOJIN3a;
—  DJIEKTPUYECKUM pa3psi B rase;
— JIIOMHMHECLIEHTHAas JaMIa.

JlaGoparopHbie pabOTHI:

JLp. Ne6 «M3yuenune mociaea0BaTeIbHOTO U MapalIeIbHOTO COSTUHEHUS TIPOBOJHUKOB.

MaruuTHoe noJie. JjieKTpOMarHuTHasi MHAYKmMs (32 yac)

MaruuTHblE B3aUMOJCUCTBHS. MarHuTHOE I0J€ TOKOB. BEKTOp MarHMTHOW HMHAYKIWH.
3akoH Awmmepa. Ilpumenenue 3akoHa Ammepa. DieKTpousMepuTelbHble Hpubopsl. [leiicTBue
MarHuTHOTO ToJiE Ha JaBwkymuics 3apsna. Cuna Jlopenma. [lpumenenme cunbsl Jlopenna.
[uknnueckuit yckopurenb.JIoTOK BEKTOpa MAarHMTHOM MHAYKLIHMH. SIBIEHME 3JIEKTPOMAarHUTHOMN
MHIYKIHUU. 3aKOH 3JeKTpoMarHUTHOM MHAYKIMH. DC MHIYKIUM B ABMXKYIIHUXCS MPOBOJHUKAX.
[IpaBuno Jlenna. SIBnenue camousHaykuuu. MHAYKTUBHOCTE. DHEPrusi 3J€KTPOMArHUTHOIO MOJIS.
MarsuTHbIE CBOMCTBA BEIECTBA.

JdemoHncTpauum:

— MaruuTtsoe B3aMOJICHCTBHE TOKOB.

— OTKJIOHEHHE IEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

— MarsauTHas 3anmch 3ByKa.

— 3aBucumoctb DJIC MHIYKIINU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

JlaGopaTropHble padoThI:

JLp. No7 «Onpenenennie 3/1C 1 BHYTPEHHETO CONIPOTUBIICHHS HCTOYHUKA TOKAY.

KOJIEBAHUS U BOJIHBI ( 31 gac)

Mexannyeckue  KoJieGaHus. CBobOomubie  KkoneOanumsi. MaTemMaTHYeCKUid  MasiTHUK.
[Mapmonnueckue kosieOaHusA. AMIUTUTYIA, MEpUO, dacToTa W (asa kosieOaHuidl. BBIHYKIEeHHBIE
koJsiebanusi. Pesonanc. ABTokosie0aHus.

JduekTpuuyeckne KkoJiedanusi. (CBoOoaHble KojeOaHusi B KojebarenbHOM KoHType. [lepuon
CBOOOJHBIX AJIEKTPUUYECKUX KojeOaHui. BeiHyxaeHHbIe KoeOanus. [lepeMeHHbIN IeKTpUUeCKUii
TOK. AKTHUBHOE COIIPOTHBJIEHHE, EMKOCTh U HHIYKTUBHOCTD B LIE[IU IEPEMEHHOr0 ToOKa. MOIIHOCTh
B LIEMIM IEPEMEHHOr0 TOKa. Pe30HaHC B 31€KTpUYECKO LIETIH.

IMpou3sBoacTBo, nepenaya u NOTpedIeHNE YIEKTPUUECKOH IHEPT UM,

I'enepupoBanne sueprumn. Tpanchopmatop. Ilepemaua snekTpuueckoit sHepruu.MexaHuuecKkue
BoJHbIL. [IpononbHble U nonepeunbie BOAHBL. [[nrHa BosHBL. CKOPOCTH pacnpoCTpaHEHUS! BOJIHBI.
3BykoBble BosIHbL. MHTEeppepenuus BoiH. [Tpunuun [toiirenca. J{udpakuus BosiH.

DJIeKTPOMArHUTHbIE BOJIHBL. [31ydeHue 3/ieKTpoMarHuTHeIX BoJiH. CBOMCTBA
OJICKTPOMArdHUTHBIX BOJIH. HpI/IHHI/IH PaaruoCBA3H. TeJ'IeBI/I}IeHI/IC.
JdeMoHcTpauuu

— (CBo0OoaHbIe KOJI€OaHUs I'py3a HA HUTU U TIPY’KUHE.
— 3amnuch Koie0aTeIbHOTO JBMKECHUSL.
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— BreIHyX/1eHHbIE KOJIeOaHMUS.

— Pesonanc.

— Tlonepeunbie 1 MPOIOITBHBIE BOTHEI.

—  OrtpaxeHue 1 NpesoMIeHNUE BOJIH.

— Yacrora konebanuii 1 BBICOTAa TOHA 3BYKA.

— (CB00OOHBIE NEKTPOMArHUTHBIE KOJIEOaHNUS.

—  OcnworpaMma nepeMeHHoro Toka.

— T'eneparop nepemMeHHOro TOKa.

— H3mydyenne u mpueM 3IEKTPOMAarHUTHBIX BOJIH.

— OrpakeHHe | MPEIOMIICHHE 3JICKTPOMAarHUTHBIX BOJIH.

JlaGopaTropHble padoThI:
JLp. Ne8. UN3ydyeHue 3aBUCUMOCTH TIEpHO/1a KOJICOAHUI HUTSHOTO MasiTHUKA OT JUTHHBI
HUTHU.

Onrtuka (25 v)

['eomerpuueckas onrtuka. [IpsmonuHeitHOE pacpoCcTpaHEHUE CBETa B OJJHOPOIHOM cpefe. 3aKOHBI
OTpOXEHUS W  TpesiomyieHusi cBera. llomHoe  BHyTpeHHee oTpaxkeHue. OnTUYecKue
npubopel. BostHOBBIE cBoiicTBa cBeta. CropocTh cBeta. MHTEepdepenuns cBera. KorepeHTHOCTS.
Hudpakumst cera. [lomspusammst cBeta. [ucmepcust cBera. IlpakTudeckoe mNpUMEHEHHE
ANIEKTPOMATrHUTHBIX U3ITy4YEHUH.

JdeMoHcTpanuu

— Unrepdepennus caera.

— Jludpakuus cpera.

— Tlonyuenue cnexTpa ¢ IOMOUIBIO IPU3MBI.

— IlomyuyeHnue criekTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PELIETKH.

— Ilonspuzanus ceera.

— IIpsaMonuHENHOE pacIpOCTPAHEHHUE, OTPAKEHHUE U IIPEIIOMIIEHUE CBETA.
— OnTuueckue npudOpBI.

JlaGopaTtopHble padoThI:
JLp. Ne9 « 3mepenne nokaszaress MperoMIICHUS CTEKIIa»
JLp. Nel10 « Onpenenenre onTHYECKOHN CHITBI M (DOKYCHOTO PACCTOSIHUS COOMPAIOIIEH JIMH3bI

KBAHTOBAS ®U3UKA (36 u.)

CsetoBble KBaHTBhI. TemnoBoe wusnyudenue. [loctosinuas I[lnanka. dorosddexr. YpaBHeHHE
OuHmTeitHa s gotoaddexra. @otonsl. OmnbiThl JIebenesa nu Bapunona.

Atomuasn ¢usuka. Crpoenue aroma. OnbiTel Pesepdopaa. Kantossie nocrynarsr bopa. Monens
atoMa Bogopoda o bopy. Tpyanoctu teopun bopa. KBantoBas mexanuka. ['unoresa ne bpoits.
CootHomienue  HeompeneneHHocTe  ['eiizenOepra.  KopryckynasipHO-BOJIHOBOM — Jyaliu3M.
Judpakuus >5ekTpoHOB. Jlazepsl.

du3zuka aToOMHOro saApa. MeToabl PErucTpaluy >SJIEMEHTapHbIX 4YacTHll. PaanoakTUBHBIE
MpeBpaIieHusl. 3aKOH PaJMOAKTHBHOTO pacmaja W €ro CTaTHCTHYeCKui xapaktep. I[IpoTonHHO-
HEUTPOHHASI MOJICJIb CTPOEHUS aTOMHOTO sfpa. JlepexkT Macc u sHeprusi CBsI3M HYKJIOHOB B sifpe.
Henenne u cuntes siaep. SAnepHas snepreruka. Gusuka snemeHTapHbiX 4acTull. CTaTUCTUYECKUN
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XapakTep MpOLECCOB B MUKPOMUPE. AHTHYACTHUIIBI.

JdeMoHcTpauuu

—  ®oToadexr.

— JIunelyaTble CIIEKTPBI U3JIy4EHHUS.

— Jlazep.

— (C4YeTyuk HOHU3UPYIOUINX U3JTyUYEHUH.

JlaGopaTopHblie padoThI
JL.p. Nel 113yueHne TpekoB 3apsHKEHHBIX YaCTHL]
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2.1YYEBHO-TEMATUYECKHM IVIAH OVY]I.04.Y «PHU3UKA»

(YIJIYBJIEHHBIN YPOBEHbD)

- Konrpoas | IIpakTHueckue
HaumeHoBaHue R HbIE adorsl (ITP
Ne .;; 2 P (1P), JlaGopaTopHblie padoThI
pa3aesioB M TeM é 5 padoThbl NPAKTUKYM
I
BBenenue. Metoambl
HAYYHOTI'0 MO3HAHUS 2 - - —
NPHUPOABI.
1 Mexanunka. 40 6 14 6
1. UccnenoBanue
[Ipaxtuxym 111 s
1.1 | Kunemaruka 4 2 4 PaBHOYCKOPEHHOIO
JIBIDKCHHS.
ITP Nel, 2. 3ydeHne NBU>KEHUS Tena
2 0 OKPY>KHOCTH IO
1.2 | Iunamuka. 4 2 . 26 g
[Tpaktukym I1I1 | geiicTBUEM CHII TSDKECTH U
4 YOPYrOCTH
3aKOHBI COXpaHEHUS B 3. N3yueHne 3akoHa
P [Ipaxtuxym 111 v .
1.3 | mexanuke. CraTuka. 6 2 4 COXpaHEHUsI MEXaHUYECKOU
I'mppocraTuka. SHEpruu
MouiekyJasipHast
2 VAL 22 4 4 4
(pusuka.
OcunoBbsl MKT.
21. | Temneparypa. 6 5 [Ipaxtuxym I1I1 | 4. I3mMepenue BIaxxHOCTH
WneanbHblii ras. 2 BO3/yXa.
["a30BBI€ 3aKOHBI. 5. U3mepenue
2.2 | CpolicTBa mapos, IMOBEPXHOCTHOT'O HATSHKCHUS
. P [Ipaxtuxym 111 P
KHUJKOCTEH U TBEPABIX 4 2 ) KHUJKOCTH
TeI.
3. Tepmoaunamuka. 10 2 2 -
Buyrpennss sHeprus. -
3.1 | IlepBoe Hauano 2 -
[Ipaxtuxym 111
TEPMOJMHAMUKH. )
Bropoe nauano -
3.2 P 4 ]
TEPMOJMHAMUKH.
4. DJIeKTPOAMHAMHUKA. 34 6 12 4
4.1 | DnexTpuuecKoe moJe. 2 -
IIpaktuxym I1T1
. P ™ 6. M3yuenune napamieabHOTO
IlocTosHHEBIN 2 4
4.2 . 4 Y MOCJIEI0BATEIBLHOTO
ANEKTPUYECKUH TOK. .
COCTMHEHUH TIPOBOTHUKOB.
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43 DneKTpUYecKuil TOK B ) ) [Ipaxtuxym 111
| pasnMYHBIX cpenax. 4 i
TP No2
4.4 | MaruuTHoOe€ 1oJie. 2 5 : 7. Usmepenue DJ1C u
DNeKTpOMarHuTHas 2 BHYTPEIHETO
[Tpaktukym III1 | cOmpoTUBIIEHUSA UCTOYHUKA
4.5 | uHAYKUUS. 2
2 TOKa
Koused -
5. 0J1e0aHuA U 1 ) 5
BOJIHBI.
51 Mexanundeckue 4 i -
KojeOaHus
8. H3yudeHue 3aBUCUMOCTH
5.2 | Yopyrue BOJHBI. 2 - B Mepro/ia KoJIeOaHHi
DIEKTPOMATHHTHBIC ; HUTSHOTO MasTHUKA OT
5.3 S S— 1 - JUTUHBI HATH.
54 DNeKTpOMarHUTHbIE ! i -
BOJIHBI
6. Onruka 20 2 6 4
1P Y
6.1 | Mpupora csera 4 9. 3mepenue nokazaresns
Ne3 | Ilpaktu | mpesnoMiieHHs CTEKIa
I1P KyM 10.0Onpenenenne ONTHYECKOM
6.2 BosHOBEIE CBOMCTBA 4 5 Ne4 11 CHJIBI M JOKYCHOTO
' CBeTa. 1P 2 paccTOsHUS COOMpAroIIEit
Ne5 JINH3BL.
7. KBanroBas ¢pusmnka. 12 2 2 2
7.1 | KBanToBas onTuka 2 - TP Ne6
7.2 | AtromHas pusnka 2 - ) 11. U3yuenune TpeKoB
D3Ik ATOMHOTO N 3apsSKEHHBIX YACTHI]
7.3 2 -
sanpa
2 Oo6o0maromee 5 -
" | moBTOpEHHUeE. )
Hrorosas -
9. KOHTPOJIbHAA 2 2 -
padora
Bcero uac: 157 26 40 22
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2.2. Temarnyeckuii miiad yueoHou nucuumiinabl QY /I «®usnka

HanmeHoBaHMe pa3jeiioB U O0bem | YpoBeHb
Coaepixkanue yueOHOro MaTepuaian (pOpMbl OPraHu3aliy AesATeJbHOCTH 00y4al0IIUXCs
TeM YacoB | OCBOCHMS
1 2 3 4
BBEJIEHUE 2
@du3nKa Kak HayKa U OCHOBAa €CTECTBO3HAHMS. DKCIEPUMEHTANbHBIN XapakTtep ¢pusnuku. dOusnueckue
BEJIMYMHBI U UX U3MepeHue. CBs3u Mexay (pu3nyecKuMu BeluuuHamu. HayuHbli METOJ MO3HaHUS
OKPY)KAIOILIEr0 MHUpPA: AKCHEPUMEHT — THIIOTE3a — MOJIENIb — (BBIBOJBI-CPABHEHUS C YUETOM I'paHULL 2
®uznka Kak HayKa. MeTOAbI \yionenyn) — kputepnanbHblii  dkcrepuMent. ®usuueckas Teopus. IIpHOIIKEHHBIA  XapakTep
HAY4YHOT'0 MO3HAHUS ¢u3nvecknx 3aKOHOB. MoieTMpoBaHue SABJICHUNA U 00BEKTOB MPHUPOJIBL. PoTb MaTeMaTHKH B (HU3HKE. )
NPHUPOAbI Hayunoe mupoBo3z3penue. [lonstie o pusnyeckoit kapTuHe MUpa.
CamocrosiTenbHasi padoTa
Nel — IoaroroBka coobmieHust Mo reme «Pu3nka B Moel poQeccum». 4
Ne2 - Metoap! no3HaHMs NPUPOABI (COOOIIEHHE).
Ne3 - OcHoBHBIE 71€eMEHTHI (PU3UUECKON KAPTUHBI MUPA (KOHCIIEKT).
Paszen 1. MEXAHHKA. 56 uac Al
Tema 1.1. Kuuematuka 14
MexaHnueckoe JBIKeHue, ero [VIeXaHHYecKoe nBIkeHHe. MatepuanbHas To4ka. OTHOCHTETBHOCTh MEXaHHYECKOTO JBIKCHHUS. 5 o)
XapAKTePHCTHKH. Cucrema orcuéra. Koopaunatsl. Ilepememenue. ITyrs. CkopocTs. Y ckopeHue.
Cwmpblicn (U3UYECKUX BEIMUMH: CKOPOCTh, YCKOPEHHE.
PaBHOMEpPHOE IPAMOJIMHEWHOE JBHKEHNE. PaBHOIIEpEMEHHOE NIPSIMOJIMHEWHOE JIBUKEHUE.
Buipl MeXxaHI4YECKOTro o)

JIBYDKCHUA.

[IpuMeHEeHHE TMONMYYCHHBIX 3HAHWM M pemieHus Qusnuecknx 3anad. OmpeneneHue xapakrepa
¢busnyeckoro mporecca o rpaduky, Tadbmuie, Gopmyse.
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JlabopaTopHasi padora Nel
HcciaenoBanue

N3mepenne (PU3MYECKUX BEJIMYUH,
[IOIPEIIHOCTEN.

MPEACTABJICHUE PE3YIbTATOB HW3MEPEHUH C Yy4EeTOM HUX

2
PABHOYCKOPEHHOT0 dopMyIIHpoOBaHKE BHIBOJIa HA OCHOBE IKCIIEPUMEHTAIBHBIX JAHHBIX.
BUKEHMUS.
PaBHOMEpPHOE IBUKEHUE 110 )
OKPYKHOCTH JIBI>KEHHE TTO OKPY>KHOCTH € MOCTOSTHHOM 110 MOYJII0 CKOPOCTBIO.
IIpaxkTuxkym I111: 4
1. [IpumeHeHHE MOTyYeHHBIX 3HAHUHN IS PEIICHUSI PAKTUKO — OPUEHTUPOBAHHBIX (DU3MUECKUX 3a/1ad.
KontpoabsHnas padora Nel no teme 1.1. «Kunematukay. 2
CamocrosiTesibHas padora:
Ne 4 — TloaroToBKa COOOIIEHNH IO TEMAM: 6
v' TlpuMeHeHHUE 3aKOHOB (PU3UKH B OAJTUCTHUKE.
v" Kopotko 00 yuensix: 1. Apucrorens. 2. Famuneo Fanuneit
Tema 1.2. /lunamuxka. 14

[lepBorit 3akon Hprotona. Cuia. Macca. Mmnynsc. Bropoit 3akoH Herorona. OCHOBHOM 3akoH

KJIaccnueckor nuHaMuku. Tperuii 3akoH HproToHa.

Cwmpbicn (pU3MYECKUX BEJIMYMH: Macca, cuia, UMIyinbc. CMBICT TOHATUSA: B3aumojencTBue. CMbICT
3akoHbl TuHaMuKU HeroToHa. . . )
IMITVIIEC (GU3HYECKUX 3aKOHOB KJIACCHYECKOW MEXaHWKH. BKIajg pOCCHUCKHX W 3apyOCKHBIX YUYCHBIX,

YIBE- OKa3aBIIUX HaWOOJbIIee BIMSHUE Ha pa3BuTHEe (pu3uku. [IpuMepsl MPAKTHUECKOTO HCIIOIH30BAHUS

(bU3HYECKUX 3HAHWI: 3aKOHOB MEXaHHKH.

[IprMeHeHHEe MOTyYeHHBIX 3HAHUH TS pelieHUs PU3NISCKUX 3a/ad.

Cunbl B MEXaHHKE: CUJIAa YIPYTOCTH, CHJIa TPEHUS, CUJIa TsbKeCTU. 3akoH ['yka. 3aKOH BCEMHUPHOTO )

TATOTEHUSI.

Cuiibl B MEXaHHKE.

I[IpakTH4yeckne padoThl o)

1. JIBuxeHue no1 JeHCTBUEM HECKOJIBKUX CHIL.

UlaGoparopuasn padora No2  |M3ydeHue ABUKEHUS TeJa IO OKPYKHOCTH MO IEUCTBUEM CUJI TSDKECTU U YIIPYTOCTH. 2

I”I'SyllCHI/le JABHKCHHA TCJIa 110

l3Mepenue (U3MUECKUX BEJIMYMH, IMPEICTaBICHUE pE3YylbTaTOB M3MEPEHUH C Y4ETOM HX
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OKPYKHOCTH 110]1 JIECTBUEM  [HOTPEIIHOCTEM.
CUJI TSKECTH U YIIPYTOCTH DopmyIMpOBaHUE BBIBOJIA HA OCHOBE IKCIIEPUMEHTAIIbHBIX JAHHBIX.

IIpaxkTukym I111:

2. Vcnonb3oBaHue NpUOOPETEHHBIX 3HAHUM U YMEHUN B IPAKTUUECKOH EATEIbHOCTH U MOBCEAHEBHOM )KU3HU JUIsl 00€crieueHNs
0€30MaCHOCTH KHU3HEESTEILHOCTH B MTPOIECCE UCIIOIb30BaHMUS TPAHCIIOPTHBIX CPEACTB (y4eT MHEPTHOCTH TN U TPEHUS IPU
NIBUYKEHUH TPAHCIIOPTHBIX CPEACTB, PACUET TOPMO3HOIO ITYTH.

KountpoJsbHnas padora Ne 2 no treme 1.2. «/{lunamukay.

CamocrosiTesibHas padora:
Ne5 - Cocrasnenue riaoccapust no Teme «J{nHaMuKay.
Ne6 - TloaroToBka coOOIIEHUI O TEMaM:
v Y10 Takoe MHEPIIHSL.
v' Tlouemy JlyHa He majaer Ha 3eMirio?
v Koportko 06 yuenbix: HMcaak HproToH.

Tema 1.3. 3akoHbl coxpaHenus B Mexanuke. Craruka. 'mapocraruka.

3aKOH COXPaHEHHS NMITYJIbCa 3aKoH coxpaHeHMs UMITyJIbca. CMBICIT 3aKOHA COXpAaHEHUsl UMITyJbca. PeakTuBHOE JBUKEHHUE.
[TpuMepbl MPaKTHYECKOTO UCTIOIH30BAHNUS (PH3NUECKUX 3HAHHH: 3aKOHOB MEXaHUKH.

CTtaTtuka. HpOCTI)IC MEXaHU3MBI. 30JI0TOE IMpaBUJIO MCXaHUKH. MowmeHT CUJIBL. YCJIOBUA PABHOBECUS TBEPAOTO
Tena.
MexaHnKa KIIKOCTEH. JlaBieHue B xKuIKOCTU U rase. 3akoH [Tackans. 3akon Apxumena. CooOmmaroniyecs cocysl.

YpaBHeHue bepHyiu..

COXpaHeHI/IC MeXaHHn4YeCKOU SHEPIruu 1Mpu ABMKCHUU TCJIa 1100 HCﬁCTBHGM CHJI TSOKCCTH U YIIPYT'OCTH.
3mepenue (U3MUECKUX BEIMYMH, MPEACTABICHUE pE3ylIbTaTOB M3MEPEHMM C Yy4eTOM HX
[IOI'PEIIHOCTEN.

q)OpMy.HI/IpOBaHI/Ie BBIBOJIa HA OCHOBC 3KCIICPUMCHTAJIbHBIX TaHHBIX.

JlabopaTopHasi padora Ne 3
CoxpaHeHne MeXaHUYECKOM
DHEPTrUM.

IIpaxkTuxkym II11:
3. [IpumeHeHne NoTyuYeHHBIX (PU3NIECKUX 3HAHUN B IOBCEHEBHOM KU3HU I y4eTa 3aKOHOB COXPAaHEHHs SHEPTHH U UMITYJIbCa TIPU
NICMCTBUH TEXHUYECKUX YCTPOMCTB, IPOCTBIX MEXaHU3MOB, HHCTPYMEHTOB.

KountpoJsbHas padora Ne 3 mo teme 1.3 «3akonbl coxpanenus. CraTruka
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CamocrosiTesibHasA padora:

Neo7 — IloaroToBka COOOIIEHHUII 10 TEMAaM:
v" PeakTHBHOE JIBUKCHHUE,

TBEPABIM TCIIOM. KaHHHHHpHBIG SABJICHHA.

[TpuMeHeHre MOMYyYeHHBIX 3HAHUN JJIS pelieHus] PU3NUeCcKUX 3a1a4

6
v" OcBoeHHE KOcMOca (XpOHOJIOTHUECKas TabuIa).
BocnpusiTie 1 Ha OCHOBE IMOJyYEHHBIX 3HAHWH CaMOCTOSATENBHOE OlIEHUBaHHE MH(POPMALUK, cojaepxaiieiics B coodmenusx CMU,
HTepHETE, HAYYHO-IIOMYJIIPHBIX CTAThSX.
Paznen 2. MOJIEKYJISIPHAS ®U3UKA. 22
Tema 2.1. OcHOBBI MOJIEKY/ISIPHO-KMHeTHYecKOH Teopun. MneaabHblii ra3s. 8
Temnepatypsble mKanbl. OCHOBHBIE MTOJI0KEHHUSI MOJIEKYIISIPHO-KUHETHYECKON Teopuu. Bxias
POCCHICKHX M 3apyOEKHBIX YUEHBIX, OKa3aBIINX HauOOJIbIIee BIUSHUE Ha pa3BUTHE (PU3HKH. Pazmepsr
OCHOBBI MOJICKYJISIPHO- 1 Macca MOJIEKYJ U aToMOB. bpoyHoBckoe nBukenue. uddysus. Cumbl u s3HEprus 6
KUHETHYECKOM TEOPHU MEXMOJIEKYJISIPHOTO B3auMoieicTBUsA. CTpoeHue ra3o000pa3HbIX, )KUAKUX U TBEpAbIX Tel. CkopocTu
NBUOKEHUS] MOJIEKYJI U UX U3MEPEHMUE.
Kontpoabsnas padora Ne 4.1 «OcnoBbslt MKT»» 2
Tema 2.2. CBoiicTBa NapoB, ;KMAKOCTell U TBePAbIX Tel. 14
Wcnapenue u konaeHncanus. HacelieHHbIN map ¥ ero cBoiictBa. Onucanue U OObSICHEHHE CBOMCTB
ra3oB. AOCOJIIOTHAasE M OTHOCHUTENbHAs BIAXHOCTh BO3ayxa. Touka pocbl. Kumenue. 3aBHCHMOCTH
CaoiicTBa n1apos. TeMIIepaTypbl KUIIEHUS OT AaBiieHus. [leperpeTslii map U ero UCHoJIb30BaHUE B TEXHUKE. 1
[IpakTHyeckoe NpUMEHEHHE NOJYYEHHBIX 3HAaHWM Uil pemieHust pusnmueckux 3agad. OmnpeneneHue
XapakTepa (pU3MUEcKoro mporecca no Tadiuie.
€ o aT D D o T € (€
JlabopaTopHnas padora Ne 4, V3MepeHHe BIaXHOCTH BO3LyXa.
H3Mepenne BJIaKHOCTH Vsmepenne (U3HUECKHX BEIWUMH, [PEICTABIEHHE pE3ylbTaToB H3MePeHHHl ¢ ydeToM ux| 2
BO31yXxa. norperrHocteil. DopMyIMpOBaHUE BBIBOJIA HA OCHOBE SKCIIEPUMEHTAIBHBIX JaHHBIX.
XapakTepHuCTUKa XKUAKOTO COCTOSIHUA BelecTBa. Onucanue U 00bsICHEHHE CBOMCTB KUJKOCTEM.
[10BEpXHOCTHBIH CJIOM KUAKOCTU. DHEPTUsl HIOBEPXHOCTHOTO CJI0sl. SIBJIEHUS HA TPaHUIIE KUIKOCTH C
CBolicTBa )KUJIKOCTEH. 2
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JlabopaTopHasi padora Ne5
W3mepenue 3MepeHre MOBEPXHOCTHOTO HATSHKEHUS JKHUIKOCTH.
OBEPXHOCTHOTO 3mepenne Gpu3nuecKux BEIMUMH, IPEICTABICHUE PE3YJIbTATOB U3MEPEHUHN C YIETOM UX

HATAXKEHUSA KUIKOCTH. HOFpeHIHOCTeI‘/JLq)OpMyJII/IpOBaHI/Ie BbIBOJIa HAa OCHOBC 3KCIICPUMCHTAJIbHBIX JaHHBIX.

XapakTepHucTUKa TBEPAOI0 COCTOSHUS BellecTBa. Onucanne u 00bsICHEHHE CBOMCTB TBEPBIX TEI.
Ynpyrue cBoiicTBa TBEp/bIX Tel. 3akoH ['yka. MexaHnueckue cBoiicTBa TBepAbIX Tel. TennoBoe

CBoiicTBa TBEPIBIX TEI pacUIMpeHre TBEPABbIX Te U )KuAKocTel. [IimaBienne u kpucraumsanusl.

[IpakTHyeckoe MpUMEHEHUE TTOTYYSHHBIX 3HAHUH JUIs perenns puzndeckux 3anad. Onpenenenne
xapakTepa pU3nIecKoro mpoiecca 1o rpaduky.

IIpaxkTuxkym I111:
4. [TpuMeHeHrne NOMyYeHHBIX 3HAHUHN /ISl pelIeHHs MPAKTHKO — OPUEHTHPOBAHHBIX (PU3MUECKHX 3a/1a4

KontpoabHnas padora Ne 4 no pazaeny 2 «<MOJIEKYJIAPHASA ®U3UKA».

CamocrosiTesibHas padora:
Nell —TloaroToBka cooOmIeHN IO TEMaM:
v’ MDa3oBbIE IEPEXO/IbI
Nel2 — 3anonHuUTH TaOIULIBL:
v OCHOBHBIE MOHSTHSI MOJIEKYJIAPHON QU3UKH
v’ ArperartHbie COCTOSIHHSI BEIIIECTBA
v' Teepsie Tena
Nel3 — moAroTOBUTH KPOCCBOP/I IO TEME:
v MorekynspHas Gpu3nka
BocnpusiTie 1 Ha OCHOBE IMOJYYEHHBIX 3HAHHWI CaMOCTOSITEIBHOE OIleHHBaHUE MH(OpMaIuy, conaepxamieiics B coodmenusx CMU,
HTepHETE, HAYYHO-IOMYJIIPHBIX CTAThSX.

10

Pa3znean 3. TEPMOJANMHAMMUKA

10

3.1 Buyrpennsisi 3neprusi. [lepBoe Haua/io TepMOAUHAMMKH.
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BHYTpeHHSs SHEPTHsL.
[IepBoe Havyaslo
TEPMOJUHAMUKH.

OcHoBHBIE TIOHATHS U oripeaeneHus. CMbICT (GU3UUECKON BETMUMHBI - BHYTPEHHSISI DHEPT UL
BHYyTpeHHsIs1 SHEPTHS CUCTEMBI. BHYTpeHHSs1 SHeprus uaeanbHoro ra3a. PaboTa n TemioTa Kak popMBI
nepenaun SHepruu. CMpica (U3NYECKON BETMYHMHBI - KOJMYECTBO TEMJIOTHI. TemIoeMKOCTb. Y AenbHas
TEIJIOEMKOCTh. YpaBHEHHUE TerIoBoro Oananca. [lepoe Hayano repmoanHaMuku. CMBICT IEPBOTO
3aKOHA TEPMOJANHAMMKHU.

3.2 Bropoe Ha4aJ10 TePMOAMHAMHKH.

TerutoBbie MaHbL. BTopoe
Ha4aJ0 TEPMOAUHAMHUKH.

Anmabatabiii nponecc. [Tpuniun neiictus teroBoi mamuuel. KITJ{ TemmoBoro asurarens. Bropoe
Havyajo TepMoIuHaMUKU. CMBICI BTOPOTO 3aKOHA TEPMOIMHAMUKH. XOJIOJWIbHbIE MAIIUHBIL. TernoBble
nBurareny. Oxpana npupo/isl. Micnonb30BaHne NpruoOpeTEHHBIX 3HAHUM U YMEHHUM B IPAKTUYECKOM
NeSaTeNbHOCTH U TIOBCEIHEBHON KM3HHU /ISl oOecrieueHus: 0€30MacHOCTH JKU3HEICATEIbHOCTH B
[IPOLIECCE OLICHKH BIMSHUS HAa OPraHU3M 4Y€JIOBEKA U JPYTHe OPraHU3Mbl 3arpsI3HEHUS OKPYKAIOIIEH
Cpebl, I PAMOHAIBHOIO NIPUPOIOTIOIB30BaHUS U 3alUThl OKPYKAIOIIEH CPEIbI.

[TprMepbl MPaKTHYECKOTO UCTIOIH30BAHUS (PHU3UUECKUX 3HAHHI: 3aKOHOB TEPMOANHAMHKH.

[TprMeHeHre MOMyYeHHBIX 3HAHUHN IS pereHus pusnyeckux 3aaad. OnpeeneHne Xxapakrepa
(u3ryecKoro mporiecca o rpaduky, Gopmyie.

IIpaxkTukym I111:

S. [IpumeHeHne OoTydYeHHBIX 3HAHUH JUTSI pelIeHHs TPAKTUKO — OPUEHTUPOBAHHBIX (PU3NYECKUX 33124

KontpoabsHnas padora Ne 5 nmo pazaeny 3 «TEPMOJANHAMUKA .

CamocrosiTesibHas padora:
Nel4 — mOATOTOBUTE:

V' MeTobl u3MepEHHs TEMIIEPATYPHI (KOHCIIEKT)

v' Atmocdepa 3emin (cooOLIeHHE)

v KpyroBopoT BO/Ibl B Ipupo/ie (cxema)

v TeIuIoBbIE MAlIMHEI U 9KOJIOTHUs (COOOIIEHHE)

v TemoBsle sIBIEHHS B IPHPOJIE (IPE3CHTAIIHS)
BocnpusiTie U Ha OCHOBE IMOJyYEHHBIX 3HAHUW CaMOCTOSATENBHOE OlIEHUBaHHE MH(POPMALIUK, cojaepxKaiieiics B coodmenusx CMU,
HTepHETE, HAYYHO-IOMYJIIPHBIX CTAThSX.

Paznen 4. DJIEKTPOAUHAMMUKA.

50
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Tema 4.1. DiiekTpHYecKoOe MmoJie

DIEKTPUUYECKUE 3apsi/Ibl.
3akon Kynona.

DneKTpuUYecKrue 3apsabl. 3aKOH COXpaHEHUs JJIeKTpudeckoro 3apsiga. CMBICT 3aKOHA COXpaHEHUs
DileKTpudeckoro 3apsjma. 3akoH Kymona. Cwbica  (QU3MYECKOW BEIMYMHBI - AJIEMEHTapHBIN
PIEKTPUYECKUI 3apsil.

[TprMeHeHre MOMYyYeHHBIX 3HAHUN IS pelIeHus pU3nuecKux 3aaad.

HpOBOZIHI/IKI/I " IUBJICKTPUKHA
B DJIEKTPUYECKOM II0JIE.
Konpnencaropsi.

HI/IBJICKTPI/IKI/I B JJICKTPHUYICCKOM IIOJIC. Honﬂpmamm AUBJICKTPUKOB. HpOBOIIHI/IKI/I B DJICKTPUYCCKOM
nosne. Kongencaropsl. CoetHEHNE KOHIGHCATOPOB B OaTapero. DHEprus 3apsKeHHOT0 KOHIEHCAaTOPa.
DHeprus MEeKTPUIECKOro MOJISL.

[TpuMeHeHre MOMYyYeHHBIX 3HAHUN IS pelieHus] PU3MUECcKuX 3a1a4

CamocrosiTesibHasA padora:
Nel5 — mOATOTOBUTE:

v’ DjekTpuszanus Tell: Mojb3a ¥ Bpesl (3amoIHUTh Ta0HuILy),

V' TIpOBOJHHKHU U JUDJIEKTPUKH B DJIEKTPUYECKOM MOJI€ (OTBETHTH Ha BOTIPOCHI),

v' TIpuMeHeHHEe KOHIEHCATOPOB (KOHCIIEKT).
BocnpusiTie 1 Ha OCHOBE IMOJyYEHHBIX 3HAHUW CaMOCTOSATENBHOE OlIEHUBaHHE MH(POPMALUK, cojaepxaieiics B coodmenusx CMU,
HTepHETE, HAYYHO-IOMYJIIPHBIX CTAThSX.

Tema 4.2. IlocTOAHHBII 3JIEKTPUYECKHUI TOK.

14

DNEKTPUUYECKUN TOK, €TO
XapaKTEPUCTUKH.
Conpotusienue. 3akoH OMa.

YcioBus, He0OX0qUMBbIE AJ11 BOSHUKHOBEHUS U MOJJIEPKaHUs AIEKTpUUeckoro Toka. Cuia Toka u
[JIOTHOCTH TOKa. 3akoH Oma Juist yyactka uenu 6e3 3/1C. 3aBUCHMOCTb 31EKTPUUYECKOTO
COINPOTHBIIEHUS OT MaTepuaa, JUIMHbI U IUIOIAa/IU ONEPEYHOTO CEUYEHHUS IPOBOIHUKA. 3aBUCUMOCTh
RIIEKTPUYECKOTO CONIPOTUBIIEHUS TPOBOJHUKOB OT TEMIIEPATYPHI.

Bxaa poccuiickux u 3apy0exHbIX YUSHBIX, OKa3aBIINX HauOOJIbIlIee BIUSHUE Ha pa3BUTHE QUBHKU.

Pabora 1 MOIITHOCTB TOKA.
3akon [xoyns - Jlenia.

3akoHn xoyns - Jlenna. PaboTa u MOIIHOCTB JIEKTPUUECKOTO ToKa. TerioBoe 1elcTBUE TOKa.
[TpuMepsl TPaKTUYECKOTO HWCIOJIb30BaHUs (U3NYECKUX 3HAHWUN: 3aKOHOB JJIEKTPOAMHAMUKU B
SHEpPreTHKE.

[IpakTHYeckoe MPUMEHEHUE TTOTYYSHHBIX 3HAHUH ISl peleHns: GU3NIEeCKUX 3a1ad.
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UlaGoparopuas padora Ne6. [M3ydeHue nmapamieibHOTO U MOCIEI0BATEIBHOTO COEAMHEHUIN POBOTHUKOB.

M3yuenne napauienbuoro ulll3aMepene (QU3NYeCKUX BEJIWYMH, MPEACTABIEHUE PE3yIbTaTOB M3MEPEHHH C Yy4eToM HX
MOCJ1e0BATEIHLHOT0 [IOIPEIIHOCTEN.

coeMHeHni npoBoannKos. |DOpPMyIMpPOBaHUE BBIBOAA HA OCHOBE YKCIIEPUMEHTAIbHbIX JaHHBIX.

JlabopaTopHasi padora Ne7.
N3mepenue IJC u
BHYTPEHHEro
CONMPOTHUBJIEHUS HCTOYHUKA
TOKA.

N3mepenue 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS HCTOYHUKA TOKA.

3mepenue (U3MUECKUX BEJIWYUH, INPEJCTABICHUE PE3YAbTAaTOB M3MEPEHMH C YU4eTOM UX
[IOIPEIIHOCTEN.

q)OpMYJII/IPOBaHI/Ie BBIBOJIa HA OCHOBC 3KCIICPUMCHTAJIbHBIX TaHHBIX.

IIpaxkTuxkym I111:
6. [IpumeHeHne TOTyUYeHHBIX 3HAHUH JUTSI pelIeHHs TPAKTUKO — OPUEHTUPOBAHHBIX (PU3NYECKHX 3a/1aU.

KonTposbHas padora Ne 6 mo remam 4.1 «unekrpuueckoe noje», 4.2 «IlocTosiHHBIN 3J1eKTPUUECKHIA TOK.

CamocrosiTeibHas padora:
Nel6 — nmoaAroToBUTH:

v MICTOYHMKH MMOCTOSHHOIO TOKa (COOOIIEHHE),

v DIIEKTPUYECKHIA TOK U €ro JCHCTBUS Ha YeNlOBeKa (COO0IIeHne),

v' TlpaBuia 31eKTpoOe30NacHOCTH B OBITY (aMsTKa),

v DiieKTpoOBITOBBIE TPUOOPHI (MIPE3EHTALIHS).
BocnpusiTie 1 Ha OCHOBE IMOJyYEHHBIX 3HAHUW CaMOCTOSATENBHOE OlIEHUBaHHE MH(POPMALIUK, cojaepxKaiieics B coodmenusx CMU,
lHTepHeTEe, HAYYHO-TIOMYISPHBIX CTAThSX.

Tema 4.3. DileKTpUYeCKHH TOK B Pa3JIMYHbIX Cpeaax.

10

. DNEKTPUUYECKUH TOK B METAJUIaX. 3aBUCUMOCTH COTIPOTHUBIICHHUS OT TEMIIEPATYPHI.
DNEeKTPUYECKUN TOK B

MCTaJIaX, SJICKTPOJINTAX,
rasax, MoJIylpOBOTHHKAX IMOJIYIIPOBOAHHUKOB, P-N-IICPEXOMI. HOJIprOBO,Z[HI/IKOBBII/I JHUO/I. TpaHSI/ICTOp. 3JICKTpI/I‘-ICCKI/II/I TOK B

KUAKOCTAX. DJIEKTPUUECKUM TOK B BakyyMe. DJIEKTpUUECKUi TOK B razax. [lnazma.

CeepxmnpoBoaumocts. [TonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAs TPOBOAUMOCTH

IIpaxkTuxkym I111:
7. TlpuMeHeHue MOJTyYeHHBIX 3HAaHUIA TSl PEIICHUs] TPAKTUKO — OPHEHTUPOBAHHBIX (PU3UUECKUX 3a/1a4.
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KonTposbHas padora Ne 7 no teme 4.3 «JJieKTpHYECKHH TOK B Pa3IMYHbIX Cpeax»

CamocrosiTesibHast padora.
Neo 17 — TIOATOTOBHUTE:

v’ DIIEKTPUYECKHIA TOK B Pa3IMIHBIX cpefiax (COOOIeHHE)

v DIIEKTPUYECKHIA TOK B Pa3IMIHBIX cpeax (Tabiuia)
BocnpusiTie 1 Ha OCHOBE IMOJyYEHHBIX 3HAHUW CaMOCTOSATENIBHOE OlIEHUBaHHE MH(POPMALUK, cojaepxaiieiics B coodmenusx CMU,
HTEepHETE, HAYYHO-IOMYJIIPHBIX CTAThSX.

Tema 4.4. MaruutHoe moJjie

MarguTtHoe moJje. 3aK0H
AmMriepa.

MarnuTtHoe nosie. BekTop MHIYKIIMM MarHUTHOTO 1oJjsi. CHIIOBbIE TUHUU MarHUTHOTO 1oJist. JleiicTBue
MarHUTHOTO TOJISl Ha MPSAMOJIMHENWHBIN MPOBOJHUK ¢ TOKOM. 3akoH Amrepa. B3anMopelicTBue TOKOB.
Brutag pocCHIICKUX 1 3apyOeKHBIX YUEHBIX, OKa3aBITUX HanOOJIbIIICe BIUSHIE HA Pa3BUTHE (PU3UKH.

[TprMeHeHre MOMYyYeHHBIX 3HAHUN JJIS1 pelieHus] PU3MUeCcKuX 3a1ad.

Cuna Jlopenna.

JleiicTBEe MarHUTHOTO TOJIA Ha ABWXKYyIuiics 3apsaa. Cuna Jlopenna. Onpesenenne yieabHoTo 3apsia.
Y CKOPUTENH 3apsKEHHBIX YaCTHII.

[TprMeHeHre MOMyYeHHBIX 3HAHUN IS pelieHus (PU3nuecKux 3a1ad.

IIpakTnuyeckne padoThl
2. Ha6J'IIOI[eHI/Ie Z[eﬁCTBHH MAar"duTHOTI'O I10JIS Ha TOK.

Tema 4.5. DiiekTpoMarHuTHasi HHAYKIUS

DNIeKTpOMarHuTHas
nHykus. [Ipasuio JleHna.

3JICKTpOMaI‘HI/ITHaSI HUHIAYKIWA. Onucanue u O6’I)$ICHCHI/IC SABJICHU S BHGKTpOMaFHHTHOﬁ UHAYKIHUU.
CMmpbIcn 3aKOHa SJEKTPOMArHUTHOW HWHIYKIMU. BuxpeBoe snekrpuyeckoe mone. [IpaBuno Jlema.
Brutag pocCHIICKUX U 3apyOeKHBIX YUCHBIX, OKa3aBITUX HanOOJIbIIICe BIUSHIE HA Pa3BUTHE (PU3UKH.

[TprMeHeHre MOTYyYeHHBIX 3HAHUHN /ISl pelIeHUs] MPAaKTHKO — OPUEHTUPOBAHHBIX (PU3MUECKHX 3a/1a4.

CaMouHAyKIUs. DHEprus
MarHUTHOTO TIOJISL.

CamMouHAyKIUsl. DHEPrus MarHUTHOTO TOJISL.

[TpuMepsl TPAaKTUYECKOTO HWCIOJIb30BaHUs (U3NYECKUX 3HAHUN: 3aKOHOB JJIEKTPOAMHAMUKU B
DHEPreTUKE.

[IprMeHeHre MOMYyYeHHBIX 3HAHUN IS peIIeHUs] MPAKTUKO — OPUEHTUPOBAHHBIX (DU3NYECKHX 3a/1a4.
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IIpaxkTuxkym I111:

3ByKOBbI€ BOJIHBL. IH(pa3ByK. YIIbTpa3ByK U €ro NpUMEHEHHE.

. 2
8. IlprMeHeHue MOTyYeHHBIX 3HAHUN ISl PEIICHUS PAKTUKO — OPHEHTUPOBAHHBIX (PU3UYECKUX 33/ad.
KountpoabsHnas padora Ne 8 no paszaeny 4 «JIEKTPOANHAMMUKA». 2
CamocrosiTesibHas padora:
Nel8 — moAroTOBUTH:
v MarHuTHBIE [OJIS B IPUPOJIE, TEXHUKE, MEAUIIUHE (OIOK-CXeMa),
v MarHuTHbIE CBOMCTBA BEIIECTBA (OTBETHTH HAa BOIPOCHI),
v' Teneparop (OTBET 10 TUIaHY), 8
v Tpancopmarop (OTBET 110 ILIAHY),
v DiieKTpoMHaMHUKa (KPOCCBOP/)
BocnpusiTie 1 Ha OCHOBE IMOJyYSHHBIX 3HAHUN CaMOCTOSTENIHOE OLIEHUBaHHE MH(POPMALIMK, cojepikalieics B coodmenusx CMU,
lHTepHeTEe, HAYYHO-TIOMYISPHBIX CTAThSIX.
Pa3nea 5. KOJIEBAHUSA U BOJIHbBI 12
Tema 5.1. Mexannueckue Kos1e0aHus 4
KonebarenpHoe nBmkenue. ['apmonmueckne konebaHusi. CBOOOJHBIE MEXaHHUYECKHE KOJEOaHWS.
Jlunelinple MexaHMuYecKHe KoJieOaTelnbHble CHUCTeMBbl. [IpeBpalrieHue sHEpruM npu KojaedaTeIbHOM
MexaHUYECKHE KOJIeOaH s nBrkenrn. CBOOOJHBIE 3aTyXalOUIME MEXaHMYECKHe KojeOaHus. BbIHYKIEHHBIE MEXaHUYECKHE 4
KOJIeOaHusI.
Onpenenenune xapakrepa GU3NYecKoro mpoiecca 1o rpaduky, Gpopmyie.
JlabopaTopHasi padora Ne 8
W3ydeHne 3aBHCHMOCTH M3y4yeHre 3aBUCUMOCTH Nepro/ia KoieOaHUl HUTSHOTO MasiTHUKA OT JIJIMHBI HUTH.
nepuoja KoaedaHuii 3mepenue (U3MUECKUX BEIMYMH, MPEACTABICHUE pE3ylIbTaTOB M3MEPEHMM C Yy4eTOM HX 2
HUTSHOT'0 MASITHUKA OT [TOIPEIIHOCTCN.
UIMHBI HATH dopMynHpOBaHUE BBIBOJIA HA OCHOBE SKCIIEPUMEHTAIbHBIX IaHHBIX.
Tema 5.2. Ynpyrue BoHbI 2
[lonepeuHsie U MPOJOIbHBIE BOJHBL. XapaKTEPUCTUKH BOJIHBI. YPaBHEHHE IUIOCKON OErylell BOJIHBI.
VIpyrue BoJHbI WuTepdepentyst BonH. [loHsaTHE 0 QU paKIIuy BOJIH. o)
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CamocrosiTesibHasA padora:
Nel9 mOArOTOBUTE:
v 3Byk. lllym u ero BaMsHKe Ha yeaoBeKa (pacckas o IUIaHy).
v VIBTpa3ByK U €ro MCIOJIL30BaHHUE B TEXHUKE U METUIUHE (COOOIIEHHE).
BocrnpusiTrie 1 Ha OCHOBE MOJIYYCHHBIX 3HAHUW CaMOCTOSITEIEHOE OIICHWBaHWE WH(OPMAIUH, cojepkaiieiics B coodmenusx CMU,
HTepHETe, HAYYHO-TIOMYJISIPHBIX CTAThIX

Tema 5.3. DileKTpOMArHUTHBIE KOJIeOaHUS

CB0OOOIHBIE CBoOOIHBIE AJIEKTpOMArHuTHBIE KosieOaHus. IIpeBpareHue sHEpruM B KOJeOAaTENbHOM KOHTYpE.
HIIEKTPOMArHUTHBIE 3aryxarommue JJIeKTpOMarHuTHbIe KoseOaHusa. ['eHeparop He3aTyXalomuX 3JIeKTPOMAarHUTHBIX
KOJIeOaHNUs. KOJICOaHUH.

BoiHyXeHHbIE AiekTpuueckue koJsiebanus. IlepemenHblil Tok. ['eHepaTop mepeMEHHOro TOKa.
HeﬁCTBYIOHIHC SHA4YCHUA CHUJIbI TOKA W HAIIPAXKCHHUA MEPECMECHHOI'O TOKaA. EmMxocTHOC M HHIAYKTUBHOC
COIIPOTHUBIICHUS TIEPEMEHHOTO TOKa. 3akoH OMa s SJIEKTPUIECKOH Ienn nepeMeHHoro Toka. Pabora
1 MOIIHOCTH [IEPEMEHHOTO TOKa.

[lepeMEeHHBIN TOK.

['enepatopel Toka. Tpancpopmartopsl. Toku Bbeicokol wyactoTel. llomydenue, mnepenaua u
pacnpesieieHue 3JIeKTpodHepruu. TexHuka Oe30MacHOCTH B OOpalIeHHMH C 3IIEKTPONpUOOpamH.
Vcnosib30BaHNE PUOOPETEHHBIX 3HAHUNW U YMEHUI B MIPAKTUUECKON JEATEIbHOCTH U MMOBCEIHEBHON
KU3HU 17151 oOecrieueHusi 0€3011acHOCTH JKU3HEAEATENIbHOCTH B IPOLIECCE MCIOIb30BaHUS OBITOBBIX
PIIEKTPOTPUOOPOB.

[lony4yenue, nepenaya u
pacrpeeseHe
DIIEKTPOIHEPT UH.
[TpuMepbl TPAKTUYECKOTO WCIOJB30BAaHMUS (H3UYECKHX 3HAHHWMA: 3aKOHOB OJIEKTPOJAWHAMHUKH B
DHEPIeTUKE.

[TprMeHeHre MOMYyYeHHBIX 3HAHUN IS pelIeHus (pU3nuecKux 3aaad.

CamocrosiTe1bHasi padora:
Ne20 — moaroToBUTH:
V' Bubl 2JIEKTPOCTaHIIH (TabumIia. )
BocnpusiTie 1 Ha OCHOBE IMOJyYEHHBIX 3HAHUW CaMOCTOSATENBHOE OlIEHUBaHHE MH(POPMALUK, cojaepxaieiics B coodmenusx CMU,
HTEepHETE, HAYYHO-IOMYJIIPHBIX CTAThSX.

Tema 5.4. DjleKTPOMATHUTHBIE BOJHBI

DJIEKTPOMarHUTHOE I0JIe€ KaK OcOoObI BUA MaTepuu. CMBICT MOHATHS: 3JIEKTPOMArHUTHOE IMOJIE.

3HCKTpOMaI‘HI/ITHI)I€ BOJIHBI.
3JICKTpOMaI‘HI/ITHI)I€ BOJIHBI. CMBICII ITIOHSTHUS: QJICKTPOMArHuTHas BOJIHA. Omucanve U 00bICHEHHE
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[loHsATHE O PaINOCBA3H.

SIBJICHUSI PaclpOCTPaHEHUs AJIEKTPOMAarHUTHBIX BOJIH. BuOpatop I'epria. OTKpbITHINA KoJieOaTenbHbIN
koHTyp. W300perenne pamuo A.C. IlonoBeiM. Ilonstne o panuocBssu. [IpumeneHue
HJIEKTPOMAarHUTHBIX BOJH. BKiag poccuiickux M 3apyOeKHBIX YYEHBIX, OKa3aBIIMX HauOoJblee
BIMSIHUE Ha pa3BUTHE (PU3UKHU. [IpuMepsl MPakTHYECKOTO MCHOJIB30BaHUA (U3UUECKUX 3HAHHIA:
Pa3JIMYHBIX BHUJIOB DJJIEKTPOMArHUTHBIX M3JIY4YEHHM MU Pa3BUTHSA PAJAUO0 U TEICKOMMYHHUKALIAMN.
lcniosib30BaHNE IPUOOPETEHHBIX 3HAHUN M YMEHHMM B MPAKTUUECKOMN JI€ATEIbHOCTH U NOBCEIHEBHOMN
KU3HU JUIsl oOecrieueHHs 0e3011aCHOCTH JKU3HENESITENbHOCTH B IPOLIECCE HCIOJIb30BAHUS CPEICTB
paauo- U TEJIEKOMMYHHUKAIIMOHHOM CBS3H.

IIPCIIOMJICHUA CTCKIIA.

[IOI'PEIIHOCTEN.
q)OpMy.HI/IpOBaHI/Ie BBIBOJIa HA OCHOBC 3KCIICPUMCHTAJIbHBIX TaHHBIX.

KonTpouabHnas padora Ne 9 no pasneay «KOJIEBAHUSA U BOJIHBI». 1
CamocrosiTeibHas padora:
Ne21 — moaroroBuTH:
v BHOJIOrHYECKOE JIEHCTBHE AIEKTPOMATHUTHOTO U3IYyYeHHUsI (OTBETUTH HA BOIPOCHI), 6
v CoBpeMeHHBIE CPEJICTBA CBSI3U (COOOIICHHUE)
BocnpusiTie 1 Ha OCHOBE IMOJyYEHHBIX 3HAHUW CaMOCTOSATENBHOE OLIEHUBaHHE MH(POPMALIUK, cojaepxKaieiics B coodmenusx CMU,
HTEepHETE, HAYYHO-IOMYJIIPHBIX CTAThSX.
Paznea 6. OIITUKA 20
Tema 6.1. Ilpupona cBera 4
CKOpOCTh pacrpoCTpaHEHHs CBETA. 3aKOHBI OTPaKEHUsl U MpejoMieHHs cBeTa. [lonHoe BHyTpeHHee
[Ipupona cBeta. 3aKoHbI oTpaxkeHHe. Biiaj poccHiCKUX M 3apyOeKHBIX YUYEHBIX, OKa3aBIIMX HauOOJblIee BIMSHHE Ha
OTpaXEHUs U IPEJTOMIICHUS pasBuTHe YUK 1
CBETa.
[TpuMeHeHre MOMYyYeHHBIX 3HAHUN JJIS pelieHus] PU3HMUECcKUX 3a1a4
JIun3bl. ['na3 kak ontryeckas cucrema. OnTudeckrue npuOopsl.
JIun3bel. OnTudeckue npudopsl. 1
[IpruMeHeHre MOMYyYeHHBIX 3HAHUN IS pelieHus pU3nuecKux 3aaad.
l3MepeHue nokasaTesns IpeJoMIIEHUS CTEKIIA.
JlaGoparopunas padora Ne 9 p P N
l3Mepenue (U3MUECKUX BEJIMYMH, IMPEACTaBICHUE pE3YylbTaTOB M3MEPEHUH C Y4ETOM HX
3Mepenne nokasaress 1
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JlabopaTopHasi padora Ne 10
OrnpezeneHre ONTUYECKOM
CUJIBI U (DOKYCHOTO PaCCTOSIHUS
cOOMparoIeil JTUH3bI

OmnpeneneHne ONTUYECKOH CHIIBI M (POKYCHOTO PACCTOSHUS COOMPAIOIIEH JINH3BI.

l3Mepenue (U3MUECKUX BEJIMYMH, IMPEICTaBICHUE pE3ylbTaTOB M3MEPEHUNH C Y4ETOM HUX
[IOI'PEIIHOCTEN.

q)OpMy.HI/IpOBaHI/Ie BBIBOJIa HA OCHOBC 3KCIICPUMCHTAJIbHBIX TaHHBIX.

[pakTHyeckune padoThl
3. Iloctpoenue n300paxeHUu B TOHKUX JIMH32X.

Tema 6.2. BoiHOBBIE CBOIiCTBA CBETA

Jlucniepcust 1 UHTEpPEpEHLUS
CBETa

Onucanvie U OOBSICHEHHE BOJIHOBBIX CBOWCTB cBera. Jlucmepcus cBera. MHTepdepeHIns cBeta.
KorepeHTHOCTh CBETOBBIX JIydeill. MHTepdepeHus B TOHKUX TUIeHKaX. [10710Chl paBHOW TOJIIUHEIL.
Koneria Herorona. Mcrnons3oBanue WHTEpPEpEHIMM B HayKe W TEXHHUKE. BKIal pPOCCHICKUX U
3apyOeKHBIX YUEHBIX, OKa3aBIIMX HanOOJIbIIIee BIMSIHAE Ha pa3BUTHE (QU3UKU.

[TprMeHeHre MOMYyYeHHBIX 3HAHUN JJIS pelieHus] PU3HMUECKUX 3a1a4

Jlndpaxiyst 1 nmonspusanus
CBETa.

Jludpaxmust ceera. Judpakuus Ha menu B TapajuIeTbHBIX JiydaX. [luQpakimoHHas permieTka.
[lonstue o ronorpaguu. Ilonspusanus mnonepeuHsix BoaH. Ilomspusanus ceera. JIBoiiHoe
nmydenpesiomiieHue. [onssponsl.

[TprMeHeHre MOMYyYeHHBIX 3HAHUN IS peIIeHUs PAKTHKO — OPUEHTHPOBAHHBIX (PM3MUECKUX 33734

[IpakTnuyeckne padoThbl.
4. HaGmronenue naTepdepeHINN U JUPPAKIIUKA CBETA.

Bunael ciektpos. Paznnunbie
BUbI JIEKTPOMAarHUTHBIX
V3JIy4CHHI, X CBOMCTBA.

Buel criektpoB. CriekTpsl ncnyckanus. CrieKTpbl HOMIONIEHNs. Y IbTpaduoIeTOBOE U HH(PpaKpacHOe
n3iy4eHus. PeHTreHoBckue nyuyu. VX npupoaa u cBOMCTBA.

[IpakTnuyeckune padoThl.

S.. HaGmoieHre CrionHoro ¥ IMHEWYaToro CeKTPOoB.

IIpaxkTuxkym II11:

9. IlpuMeHeHue MOJTyYSHHBIX 3HAHHUIA TSl PELICHHUS IPAKTUKO — OPHEHTUPOBAHHBIX (PU3UUECKUX 33/1a4.

KonTpouabHnas padora Ne 10 mo pazgeny «OIITUKA».

CamocrosiTesibHAsA padora:
No2?2 — MOATOTOBUTE:
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v OmnTrveckue sSBICHUS B IPUPOIe (COOOIIECHNE HITH TIPE3CHTAIIHS)

v Omntrdeckue nprubopsl (COOOIIEHUE HITH MTPE3SHTAIINS )

v’ HeBuauMmble U3MydeHUsl (3AIOIHUTE TAOIIHILY)
BocnpusiTie 1 Ha OCHOBE IMOJIyYSHHBIX 3HAHWH CaMOCTOATENBHOE OIIEHWBaHHE MH(POpMAaNNH, coaepKaleics B coodmenusix CMU,
HTEepHETE, HAYYHO-IOMYJIIPHBIX CTAThIX

Pa3znen 7. KBAHTOBAS ®U3UKA 12
Tema 7.1. KBanTOBasi onTuka 2
KBantoBas runore3a [lnanka. @otonsl. Cmbica noHATHS: GOTOH. BKilag poccuiickux u 3apy0exKHbIX
CBETOBbIE KBAHTEI YUEHBIX, OKa3aBIINX HauOoJIbIlIee BIUSHUE HA pa3BUTHE (QUBHKH. 1
[TpuMeHeHre MOMYyYeHHBIX 3HAHUN JJIS pelieHus] PU3HMUECcKUX 3a1a4
Bremauit poroanexkrpudeckuii dpdexr. Onucanne u oObsicHeHue siBieHus (Gotodrddexra. 3aKoHbBI
A.C. CroneroBa jist BHemHero (oTtorddexra. Cmpica 3akoHOB (oTtodddekra. Brmang poccuiickux u
3apyOE)KHBIX YYEHBIX, OKa3aBUIMX HauOoJsbllee BIMSHUE Ha pa3BuTtue ¢(usukn. BHyTpeHHMI 1
dorodekTputeckHii ShdeKT ¢dorodrdpdexr. Tumsr porornementon. [Ipumenenne potorpdexra B TeXHUKE.
[IpruMeHeHre MOMYyYeHHBIX 3HAHUN IS pelIeHus PU3nuecKux 3a1ad.
IIpakTnyeckne padoThl )
6. UccnenoBanue siBienus porodpdexra
Tema 7.2. AromHasi pusznka 2
Pa3BuTHE B3IJI10B HAa CTpOeHUE BellecTBa. CMbICT MOHATHSA: aTOM. 3aKOHOMEPHOCTH B aTOMHBIX
CHieKTpax Bogopona. SAneprast moaens aroma. OnbiTe D. Pesepdopna. Moaens atoma Bogoposa mo H.
®usuka atoma. KBantoBbie
WD bopy. Oncanue u 00bsICHEHHE U3JTy4EHUS U TOTJIONIEHUs CBeTa aToMOM. KBaHTOBbIE reHEpaTOpHI. 2
PPI- Bkiag poCcCHIICKHUX M 3apyOEKHBIX YUEHBIX, OKa3aBIINX HAUOOJIbINEEe BIUSHIE HA Pa3BUTHE (DPU3HKHL.
[ TprMepbl MPaKTUYECKOTO NCIIOIH30BAHNS KBAHTOBOU (DU3HMKH B CO3/IaHHH Ja3epPOB.
Tema 7.3. @u3znka aTOMHOIO siApa 2

CTpoeHne aTOMHOTO si/1pa.

CMmbict moHsTHA aToMHOE s1po. CtpoeHue aromHoro sapa. Ms3oromel. Bknax poccuiickux wu
3apyOeKHBIX YUEHBIX, OKa3aBIIMX HanOOJIbIIIee BIMSHAE Ha pa3BUTHE QU3UKH.
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[TpuMeHeHre MOMYyYeHHBIX 3HAHUN JJIS pelieHus] PU3HMUECcKUX 3a1a4

PannoakTuBHOCTS. SInepHbie
peakuuu.

EcrecTBeHHas paJuOaKTHBHOCTb. 3aKOH paJuoakTHBHOro pacnaja. IlpaBmio cmemenus. CriocoOsl
HAOJMIONIEHUST W PETUCTpallMM 3apsHkeHHbIX dYactull. O¢¢ext BaBunoBa - UYepenkoBa. Bxman
[POCCHICKHX U 3apyO€KHBIX YUEHBIX, OKa3aBIINX HAWOOJIbINIEE BIUSHIE HA pa3BUTHE (DU3HKH.

[TprMeHeHre MOMYyYeHHBIX 3HAHUN JJIS pelieHus] PU3HMUECKUX 3a1a4

JleexT Macchl, SHEPTHSI CBS3H.

Snepusie peakuuu. SAnepusie cuibl. Jledekt Macchbl, SHEPTHS CBS3U M yCTOMYMBOCTH aTOMHBIX SIZIEp.
CBsI3b MacChl U SPHEPTHH.

[IpruMeHeHre MOMYyYeHHBIX 3HAHUN IS pelieHus PU3nuecKux 3aaad.

JIabopaTopHasi padora Ne 11
M3yueHue TpeKoB 3apsKEHHBIX
YaCTHIL.

l3yueHne TpeKOB 3apsKEHHBIX YaCTHIL.

l3Mepenue (U3MUECKUX BEJIMYMH, IMPEICTaBICHUE pE3YylbTaTOB M3MEPEHUH C Y4ETOM HX
[IOI'PEIIHOCTEN.

q)OpMy.HI/IpOBaHI/Ie BBIBOJIa HA OCHOBC 3KCIICPUMCHTAJIbHBIX TaHHBIX.

KonTpouabHas padora Ne 11 mo pazgeny «K KBAHTOBAS ®U3BUKA».

CamocrosiTesibHasA padora:
No23 — MOATOTOBUTE:

AN NN N NN

Texnuveckue yCTpoHCTBa, OCHOBaHHBIE HA UCIIOJIb30BaHUU (oTOdhdekTa (CooOmeHue)

JlaBneHue cBeta XMMHUECKOE JIEHCTBUE CBETA (OTBETHI HA BOIIPOCHI).

OcHOBHBIE TIOHATHS AAepHON HU3NKHU (TabIuUIa)

buonoruueckoe aelicTBUE palnOaKTUBHOTO U3JIydeHHUs1 (OTBETUTH HA BOIIPOCHI)

AToOMHas HEpTHs: 32 U IPOTUB (COOOIIEHNUE)

[TpakTUKyM IO pemIeHuto 3a1a4 (aTOMHast U siepHas (hu3nKa)

®dwusnka 31eMeHTapHbIX yacTull. CriocoObl HAOMIONECHHUS U PETHCTPALINH 3aPsSHKEHHBIX YaCTHIl (KOHCIIEKT)

BocnpusiTie 1 Ha OCHOBE IMOJYYSHHBIX 3HAHUW CaMOCTOSITEIBHOE OIIEHWBaHHE WH(pOpMaINNH, coaepkaieics B coobmenusx CMU,
lHTEepHETE, HAYYHO-TIOMYJISIPHBIX CTAThSX.

10

8. OGo6maronee noBTOpeHue.

(Mexanuka - 24, MounekynspHasi GpU3uKa ¥ TEPMOJANHAMHUKA - 24, DIEKTpoAMHAMHKA- 14.,
KBanroBas ¢uzuka -1u.

HTorosasi KOHTpoJIbHasi padora.

Bcero:

157
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JIJIs  XapakTepUCTUKH YPOBHS OCBOCHHS YYeOHOrO MaTepualia HCIOJIB3YIOTCS CICIYIOIINe
0003HAYEHUS:

1. — o3HaKOMHUTENBHBIN (Y3HaBAHUE PaHEE N3YUYEHHBIX 0ObEKTOB, CBOICTB);

2. — penpoayKTUBHBIA (BBINOJIHEHHE JEATEIBHOCTH IO 00paslly, HMHCTPYKUUHU WM TOJ
PYKOBOJICTBOM)

3. — NPOJIYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSTEIIbHOE BBINIOJHEHUE AEATEIbHOCTH, PEIICHNE
poOJIeMHBIX 3a/1a4)

3. Ycaosus peasmuzanuu IPOI'PAMMBI gucuumiuibl «@u3uKay.

3.1. TpeGoBaHusi K MUHUMAJbLHOMY MaTePHAILHO-TEXHUYECKOMY 00ecnedyeHUIo

Peanuzanus yueOHOM mporpammel TpeOyeT Hanuuusg y4eOHOro kKaOWHETa € BO3MOXHOCTBIO
cBoOoAHOrO noctyna B MHTepHEeT BO BpeMmsi yuyeOHOro 3aHSATUS M B IEpUOJ BHE ydeOHOM
NESTETHHOCTH 00 yJarOIIHXCH.

B cocraB kaOuHera BXOAWUT  JIAOOpAaHTCKash KOMHATa, YJOBJIETBOpsIOLIEE TPEOOBaHUIM
CaHuTapHO-31HIeMUOJIOTUYECKUX npaBui U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02).

O6opynoBanue kabuHeTa U paboYMX MECTKaOMHETA:
[TocagouHbple MecTa MO0 KOJHMYECTBY O0YJaIOITIXCSI.

Pabouee mecTo npenonasarens.
MHoro¢yHKIIMOHaIbHBIA KOMIUIEKC IPENOIaBaTeNs.

b=

Harnsanaeie mocoOusi (KOMIUIEKTBl Y4eOHBIX TaOMuLl, MaakaThl:«OU3NYECKUEe BETUIHHbI
u (QyHAaMEHTaldbHblE KOHCTaHThD», «MexayHapoaHas cuctema enuHun CHy,
«Ilepnoanyeckass cucrema xumuyeckux siaeMeHToB J[.MI. MenneneeBa», MOPTPETHI
BBIJAIOIINUXCS YYEHBIX-(DU3UKOB U aCTPOHOMOB).

WNHupopmaiMioHHO-KOMMYHHUKATUBHbBIE CPEJICTBA.

DKpaHHO-3BYKOBbBIE TOCOOMUS.

Kommnekt anexrpocHabxenus kabuHera GU3NKHU.

®© NN

TexHuueckue cpencTBa 00ydeHNsI.

9. JlemoHcTpammoHHoe obopyaoBaHue (00IIero Ha3HAYCHUS U TEMAaTHIECKUE HAOOPHI).
10. JIabopaTopHoe o6opynoBanue (00IIero Ha3HAYCHUSI K TEMAaTHYECKUE HAOOPHI).

11. CraTndeckue, TMHAMHYECKHE, JCMOHCTPAIIMOHHBIC ¥ Pa3/IaTOYHbBIC MOICIH.

12. BcmomoraTenbHOE 000pyI0BaHHE.

13.KOMIUIEKT TEXHMUYECKOM JOKYMEHTAlluM, B TOM YHCIIE MaclopTa Ha cpeAcTBa OOydeHHs,
MHCTPYKLUU MO UX UCIOJIb30BAHUIO U TEXHUKE O€3011aCHOCTH;

14. bubGnuoteunsiii GoH.

3.2. UudopmanuonHoe odecrneyenue 00yueHus

[lepeuenr pekoMeHIyeMbIX yueOHBIX U3AaHuil, IHTepHEeT-pecypcos,
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JIMTEPATYPA:

Jns cTyneHToB

1.

Mskume ['.5l. ®usuka. Onexrpoaunamuka.l0-11 xmaccel. YaryOon€HHbBI ypOBEHbB:
yueonuk / .5, Msakumes, A.3. CunskoB.- 2-¢ m3a. Crepeorun - M.:[poda, 2018.-
476c.:m1.ISBN 978-5-358-13688-5

Msikuies ['.51. ®uzuka. MonekynsapHas ¢usuka. Tepnoaunamuka.10 xnacce. YriayOonéHHbIM
ypoBeHb: yueOHuk / I'.Sl. Msxumes, A.3. CunsikoB.-2-e u3z. crepeotun-M.:/Ipoda, 2018.-
350c.:un. ISBN 978-5-358-13687-8

Mskumes .51, ®usuka. Mexannka.l0 xmacc. YrayOnéHHwii ypoBeHb: ydueOHuk / [.51.
Msikumies, A.3. CuaskoB.-2-¢ u3a.-M.:[Ipoda, 2018.-510c.:mm. ISBN 978-5-358-13686-1

JlononHuTENbHAS IUTEPATYypa

1.

Tpodumona T.U., Dupcor A.B. ®uszuka s mpodeccuii U CenuaiIbHOCTeH TEXHUUECKOTO 1
€CTECTBEHHO-HayuHOTO npodwuieit: Coopauk 3amad. — M., 2021.

Tpodumona T.U., DupcoB A.B. Kypc dusuku ¢ npumepamu pemieHus 3aaad i npodeccuii
U CHEHabHOCTEH TEXHUYECKOTO U €CTECTBEHHO-HAay4yHOro mnpoduiiei: Pemenus 3agay. —
M., 2021.

Tpodumona T.U., ®upcos A.B. ®usuka. Kparkuii npaBounuk. — M., 2021.

Hmutpuea B.®. ®usuka m1s8 npodeccuil M CHENUAIBHOCTEH TEXHUYECKOTO MPOQUIIs.
COopauk 3amad: yueO.mocoOue st 00pa3oBaTENBHBIX YUpPEXKACHUN cpea. mpod.
obpazoBanusi. — M., 2019(MHTEPaKTUBHOE ICKTPOHHOE MTPHIIOKEHUE).

Hmutpuesa B.®., Bacunnes JI.U. ®usuka mist mpodeccuii U crenuaibHOCTeH TEXHUUECKOTO
npoduisa. KoHTponpHble MaTepuanbl: ydeO.mocoOus uisl yupexaeHuil cpea. mpod.
oOpazoBanus / B.®. /Imutpuena, JI.W. BacunbeB. — M., 2019 (MHTepaKTUBHOE 3JIEKTPOHHOE
MIPUIIOKEHHUE).

Hmutpuea B.®. ®usuka m1s8 npodeccuil M CHEUAIBHOCTEH TEXHUYECKOTO MpOoduIs.
JlaGoparopHblil mpakTUKyMm: ydeO.nmocoOust i yupexaeHud cpen. npod. obOpasoBanus /
B.®. [ImutpueBa, A.B. Kopxye, O.B. Myprazuna. — M., 2019 (unTepaktuBHOE
ANIEKTPOHHOE MPHUIIOKECHHE).

Hmutpuea B.®. ®usuka nns npodeccuid M CHEUAIBHOCTEM TEXHUYECKOTO Mpoduis:
ANIEKTPOHHBIM y4e0.-METOJI. KOMIUIEKC MJisi 00pa30BaTENbHBIX YUPESXKACHHN cpea. mpod.
obpazoBanusi. — M., 2020.

Hmutpuea B.®. ®usuka nns npodeccuid M CHEUAIBHOCTEM TEXHUYECKOTO Mpoduis:
AJIEKTPOHHOE y4yeOHOe u3JaHue (MHTEPAKTUBHOE JJIEKTPOHHOE MPWIOKEHHE) s
00pa3oBaTeNbHBIX YUpeKaeHU cpea.nmpod. oopazosanus. — M., 2019.

Jns npernogaBarens

1. Koncruryuuss Poccuiickoit @enepauuu (IpUHATa BCEHAPOJHBIM TOJOCOBAHUEM
12.12.1993) (¢ yderoM mMOMPaBOK, BHECEHHBIX (heaepalbHBIMH KOHCTUTYIIHOHHBIMH
3akoHamu P® o nompaskax k Konctutynuu PO ot 30.12.2008 Ne 6-OK3, ot 30.12.2008
Ne 7-©K3) // C3 PO. — 2009. — Ne 4. — Cr. 445.

2. @enepanbHblii 3ak0H oT 29.12. 2012 Ne 273-®3 (B pen. ¢enepalbHbIX 3aKOHOB OT
07.05.2013, Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
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23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-®3, ot 05.05.2014 , Ne4-®3, or 27.05.2014 Ne 135-@3, ot
04.06.2014 Ne 148-d3, ¢ uszm., BHeceHHbIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2014 No
145-®3) «O06 obpazoBanuu B Poccuiickoit denepanum.

3. Ilpuka3 MunuctepctBa obpa3oBanusi u Hayku PD «O6 yrBepxkaeHuu ¢enepaibHOTo
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa CpeaHero (MOJHOTO)  OOIIero
obOpazoBanus» (3apeructpuponad B Muntocte PD 07.06.2012 Ne 24480).

4. Ilpukaz MwunoOpuayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHMM W3MEHEHUUW B
[Ipuka3z MunuctepcTBa 06pazoBanus u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne
413 “O06 yrBepxkaeHUU (HeaeparTbHOr0 roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpenHero (MoJHOT0) 00IIero 00pa3oBaHUs .

5. Tlucemo JlemapramMeHTa roCyJapCTBEHHOM IOJMTUKM B cdepe MOArOTOBKU pabouux
kagpoB u JAIIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexkomenpauuu 1o
OpraHM3alUy MOJY4YeHHs] cpeAHero oOmiero oOpa3oBaHHs B Mpeesax OCBOCHHS
00pa3zoBaTeNbHBIX MPOTPaMM CpeIHero NpodeccHoHaTbHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 00IIIero 00pazoBaHus ¢ yaeToM TpeOoBaHUH (eepaTbHbIX TOCYIapCTBEHHBIX
00pa30BaTeNIbHBIX CTAaHAAPTOB U MOJIy4aeMOM Mpodeccuu Uiu CreHUuanbHOCTH CPETHETO
po¢eCcCHOHAITBHOTO 00pPa30BaHUS.

6. 6.®enepanbubiii 3akoH oT 10.01.2002 Ne 7-®3 «O6 oxpaHe okpyxaromie cpeab» (B
pen. ot 25.06.2012, c u3m. ot 05.03.2013) // C3 PO. — 2002. —

7. Ne2.— Cr. 133.

8. HmutpueBa B.®., Bacuwibe JL.U. ®usuka pns mnpodeccuil M CHelHaTIbHOCTEH
TEXHUYECKOT0 MPOoduiIs: METOMUECKHE peKOMEeHAaluu: MeTo1.nocodbue. — M., 2010.

NHTEPHET-PECYPCBHI

— -infofiz.ru (IlmepconanpHbIl caldT penoaaBarens dynko E.B.)

— -www.fcior.edu.ru (®enepanbHbIi IEHTP HHPOPMAITMOHHO-00PA30BATEILHBIX PECYPCOB).

— -www.dic.academic.ru (Akanemuk.CiioBapu U SHIUKIIONEIUN).

— -www.booksgid.com (Books Gid. Onekrponnas Oubmmoreka). -www.globalteka.ru
(I'mo6anteka. ['mobanpHas OMOIMOTEKA HAYIHBIX PECYPCOB).

— - www.window.edu.ru (EnuHoe okHO mocTyna K 00pa3oBaTeIbHBIM pecypcam). -Www.st-
books.ru (JIyumas yueOnas nmureparypa).

— -www.school.edu.ru (Poccuiickuii o0pa3oBaTenbHBI MOPTAL JJOCTYTHOCTh, Ka4eCTBO,
3¢ (GEKTUBHOCTD).

— -www.ru/book (DnekTpoHnHast OuGIMOTEUHAs CUCTEMA).

— -www.alleng.ru/edu/phys.htm (OGpa3oBarenbubie pecypcsl MaTepHETA — DU3HKA).

— -www.school-collection.edu.ru  (Egunas  xoyuexkuuss  uudpoBbIX  00pa3oBaTENIbHBIX
pecypcoB).

— -https//fiz.1september.ru (yueOHO-MeTOAMUECKas Ta3eTa «PUBMKAN).

— -www.n-t.ru/nl/fz (Ho6eneBckue naypeats no ¢pusmuke).

— -www.nuclphys.sinp.msu.ru (fnepnas ¢pusuka B Untepuere).

— -www.college.ru/fizika (IToaroroska k EI'D).-

— -www.kvant.mccme.ru (HaydHO-HONYJASPHBIN (DHU3UKO-MaTeMaTHUECKU KypHal «KBaHTY).
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— -www.yos.ru/natural-sciences/html (ectecTBeHHO-Hay4YHBIN >KypHaN g MosoAexu «Ilyts B

HayKy»).
— - «Dusukon» http://www.physicon.ru/.

— - Caiir "DBpuxa-UuTepret" http://www.uic.ssu.samara.ru/~evrika

— - "®akynpraTuB" http://www.emc.spb.ru/wwwuser/knv/otvet/phusics/fis.htm

— - Hurepner ypoku no gusuke http://interneturok.ru/ru/school/physics/10-klass

— - On-line Buneo ypoku mo ¢usuke http://videouroki.net/index.php?subj_id=4&klass=10

4. KourtpoJnb u onenka pe3yiabTatoB ocBoennss YUHEBHOUW mucuuniaunbl «@u3uka»

Kontpons # oOmeHka pe3ylbTaTOB OCBOCHHS y4YEOHOW JAMCIUIUIHHBI

OCYIICCTBJIACTCA

MpenojaBaTeIeM B TPOLIECCEe MPOBEICHUS MPAKTUYECKUX 3aHATHH M J1abOpaTOpHBIX padoT,

TECTUPOBAHUA, 4 TAKKC BBIINIOJIHCHUA O6yanOHIHMHCH HHIUBUAYAJIIBHBIX SaﬂaHHﬁ, ITPOCKTOB,

HUCCIIEJOBAHUN.

Pesynbrarsl 00yueHus

(0cBOEHHBIE YMEHUSI, YCBOCHHBIE 3HAHUS)
3Hanus:

CMBICJI IOHATUH: (PU3HUECKOE SIBJICHHE, TUIIOTE3A,
3aKOH, TEOpHs, BEIIECTBO, B3aUMO/ICHCTBUE,
3JIEKTPOMArHUTHOE 10JI€, BOJIHA, OTOH, aTOM,
aTOMHOE $I1pO, MOHU3UPYIOIINE U3IIy4eHus,
CMBICT (PU3UYECKUX BEJIMYUH: CKOPOCTb,
YCKOpEHHUe, Macca, cuja, UMITYJIbC, padoTa,
MEXaHUYeCKasl SHEPrusl, BHYTPEHHSISI SHEPT U4,

a0CoJIIOTHAs TeMIIepaTypa, CPEaHsIs KHHETHYECKas

SHEprus 4acTUll BEIIECTBA, KOJIMYECTBO TEILJIOTHI,
JJIEMEHTAPHBIN AJIEKTPUUECKUH 3apsT;

CMBICT (U3UYECKUX 3aKOHOB KJIACCUYECKOU
MEXaHUKH, BCEMUPHOTO TATOTEHHUSI, COXPaHEHUSI
SHEPruM, UMITYJIbCA U AJIEKTPUUECKOr0 3apsja,
TEPMOJIMHAMHUKH, 3JIEKTPOMAarHUTHON UHAYKIIUH,
dboTorddexra;

BKJIJ] POCCUICKUX U 3apyOeKHbBIX YUEHBIX,
OKa3aBILIMX HauOoJIbIlIee BIUSHUE HA PA3BUTHE
¢buzuky;

Ymenus:

OMHCHIBATh U OOBSCHATH (PU3NUECKUE ABJICHUS U
CBOMCTBA TeJ: IBM)KEHUE HMCKYCCTBEHHBIX
CIYTHHKOB 3€MJIM; CBOMCTBA I'a30B, KUIKOCTEH U
TBEPAbIX TE€J; JIEKTPOMAarHUTHYIO HHIYKIIHIO,
pacnpoCcTpaHeHue IEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOMCTBA CBETA; U3IYYECHUE U
MOTJIOLEHUE CBeTa aToMOM; (hoTo3(hdexT;
OTJINYATh TMIOTE3bI OT HAYYHBIX TEOPHIL;
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(DOpMBI U MCTOABI KOHTPOJA W OLCHKH
pe3ynbTaTOB 0OY4CHHS

Tekymuii KOHTPOJIb Ka4yecTBa
00y4eHHOCTH CTY/IECHTOB OCYLIeCTBJIsIeTCS
B YCTHOM U MUCbMEHHOH (popme:
aHaJIu3 U peeprupoBaHHUE HAyYHOU U
yueOHOM uTepaTyphl MPH BHIOJHEHUHU
1a00paTOPHBIX padoT,

CUCTEMBI CAMOCTOSITENIbHBIX PaboT 110
JEKIIMOHHOMY Kypcy (TmpopaboTka
MaTepHaioB KOHCIEKTOB JICKIUH,
popaboTKa MaTepUasoOB M0 y4eOHUKY,
HanucaHue pedepaTroB, COCTaBICHHE
Mpe3eHTAaIH).

Py0e:kHbIii KOHTPOJIb — B BUJIE
MMCBbMEHHBIX padOT U CEMECTPOBBIX
KOHTPOJIbHBIX paboT

(B TOM 4McCIIe TECTOBBIX) KaK Pe3yJabTaT
OCBOEHUS BEIYIUX TEM.
IIpoMeKyTOYHBII KOHTPOJIb —

OLICHKA YMEHUH U 3HAHUH B IIpoLiecce
IIPOBEICHUS ITPOMEKYTOUHON aTTECTALlN:
- B popme 3K3aMeHa.



JIeNIaTh BBIBOJIbI HA OCHOBE SKCIIEPUMEHTAIBHBIX
JAHHBIX;

MIPUBOJIUTH IPUMEPHI, TOKA3bIBAIOLIHE, YTO:
HaOJIIOICHUS ¥ SKCIIEPUMEHT SIBJISIIOTCS OCHOBOM
JUIS BBIJIBMOKEHUSI TUIIOTE3 U TEOPUH, MO3BOJISIOT
IIPOBEPUTH UICTUHHOCTH TEOPETUYECKUX BBHIBOJIOB;
¢buznueckas Teopus Aa€T BOZMOKHOCTb OOBSICHSTD
W3BECTHBIE SIBJICHUS IPUPObI U HAYYHBIE (PAKTHI,
MIpPE/ICKa3bIBaTh €I HEU3BECTHBIE SBJICHUS;
MIPUBOJIUTH IPUMEPHI TPAKTUYECKOTO
HCIO0JIb30BaHUS (PU3NUECKUX 3HAHUMN: 3aKOHOB
MEXaHUKH, TEPMOJIMHAMUKHU U AJIEKTPOIMHAMUKHU B
SHEPreTHKE; Pa3InYHbIX BUIOB
AJIEKTPOMArHUTHBIX U3ITyYEHUH JUIsl pa3BUTHS
paano U TeIeKOMMYHUKAIIMM, KBAHTOBOM (DPM3UKH
B CO3J/IaHMH SIIEPHOM YHEPTETUKH, JIA3EPOB;
BOCIIPUHUMATh U Ha OCHOBE IOJIyYE€HHBIX 3HaHUN
CaMOCTOSITENILHO OLIEHUBATh UH(OpPMALIHIO,
cojaepxarrytocs B coobmienusx CMU,

WuTepHere, HAyYHO-MOMYJISIPHBIX CTAThSIX.
MPUMEHSTH MOJTY4YE€HHbIE 3HAHUS JJIS1 PELICHUS
¢buznueckux 3aaad;

OTPEENATh XapakTep (pU3nUYEecKoro mnpoiecca mno
rpacduky, Tabnuie, popmye;

U3MEPSATH Psill PU3HUECKUX BEJIMYUH, IPEACTaBIIASA
pe3ynbTaThl U3MEPEHUN C YIETOM UX

IO PEIHOCTEN;

5. KOHTPOJIBHBIE BOIMIPOCHI K TEMAM U PA3JIEJIAM
Paznea 1. Mexanuka.

1. KakuMu BelMMUMHAMH OTPEIEISICTCS MOJIOKEHUE Tena (TOuku) B mpocTpaHcTBe? CKOJIBKO
TaKUX BEIIMYUH?
2. Yro Takoe cucrema oTcuéra?

3. Moxet 11 KoopArHAaTa ObITh OTPULIATEIHLHON BETMUNHOMN?

4. Kak, 3Has HayaJbHOE TOJIOKEHUE Teja W JUIMHY MPOIJAEHHOr0 UM IYTH, HAaWTH KOHEYHOE
M0JIOXKEHUE Tesia?

5. Kak cBs3aHa cKOpOCTb Tejla C U3BMEHEHUEM €ro MOJI0KEHUS MPU ABHKEHUN ?

6. B uéM coCTOUT OTHOCUTEIBHOCTD JBUKEHHUS?

7. Yro Takoe cpenussi ckopocth? Kak oHa onpenensercs?

8. Uro Takoe MrHoBeHHast ckopocTh? Kak HalpaBiieH BEKTOp MTHOBEHHON CKOPOCTH?

9. Uem oTiMuyaeTcss MTHOBEHHasl CKOPOCTh IpPU PAaBHOMEPHOM JIBUJKEHHUM OT MIHOBEHHOMU

CKOPOCTH MpU HEPABHOMEPHOM JABWKEHUU?
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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UYrto Takoe yCcKOpeHue U JJIsl 4Eero €ro HyXHO 3HaTh?
UeM oTiMYaeTCsl «3aMeUIEHHOEY MPSIMOJIMHENHOE ABIXKEHUE OT «YCKOPEHHOT0»?
Urto Takoe paBHOYCKOPEHHOE JIBH)KEHUE?

Kak HanpaBieH BEKTOp yCKOpPEHHUsI IPU IPSIMOJIMHENHOM HEPAaBHOMEPHOM JIBHXKEHUU ?

Kak HanpaBieHa MrHOBEHHasi CKOPOCTb ITPH KPUBOJIMHEWMHOM JBHXKEHUU ?

MOFYT JIM COBIIAJAaTb HAIIPABJICHHUSA BCKTOPOB CKOPOCTH H YCKOPCHHUA TCJlIa HOpU C€ro

PaBHOMEPHOM JIBIDKCHUU 110 OKPY>KHOCTH?
Mo KeT JIi TEeJIO IBUTaThCS 10 OKPYKHOCTH 0€3 YCKOPEHHS?

Kak HanpaBieHo ycKOpeHUE Tesa, IBUKYILLErocs 1o OKPY>KHOCTHU € MMOCTOSIHHOM 110 MO0

CKOpOCTH?

UYrto Takoe nmepuoj oopaieHus?

Uto Takoe yactoTa oOpameHus?

Kak cBsi3anb1 Mexay coO0i Tepuo/1 1 4acToTa ooparieHus?

Kak cBs3aHbl MexJy cOOOH IIEHTPOCTPEMHUTEIbHOE YCKOPEHHE U CKOpPOCTh Tejla IpH

JBUKEHHUH 110 OKPY>KHOCTH?

B uém cocrourt sBneHue unepuuu?

Cdhopmynupyiite nepssliii 3akoH HproToHa (3aKk0H MHEpLUN)?

[Ipu kakux yCIOBHSIX TEJIO MOXKET JIBUTAThCS MPSAMOJIMHENHO U paBHOMEPHO?
Kakue cucreMbl 0TCU€Ta NCHIOJIB3YIOTCS B MEXaHUKE?

UYro sBAseTCS MPUYMHON YCKOPEHHUs Terna?

MOoO3KHO JI MTHOBEHHO U3MEHHUTh CKOPOCTh Tena?

B uém cocTouT CBOMCTBO MHEPTHOCTH?

Kakoii BennunHOM XapakTepu3yeTcsi MHEPTHOCTD Tena?

Kak cBsi3anb1 Mex 1y co00M MacChl B3aMMOICHCTBYIONINX TEJI U UX YCKOPECHHUSI?
Kakum 06pazom MokeT ObITh H3MEpEeHa Macca OTASIBHOTO Tena?

Yro Takoe cumna?

UTto Takoe pe3ynbpTUpyomas cujia’?

Kak ¢popmynupyercs Bropoii 3akoH HeroTona?

Kak ¢popmynupyercs tperuit 3akon Herorona?

[lepeuncnure BUIbI CUIT B MEXaHUKE.

[Ipu xakux ycIOBHSIX BO3HUKAIO CUJIBI yIIPYrocTu?

[Ipu xakux ycioBHsIX BO3HUKAET Aepopmarus Tena?

UTto Takoe peakius onopsl (moaseca)?

ChopmynupyiiTe U 3aMHUIIATE 3aKOH BCEMUPHOTO TATOTEHHUSL.

. Uto Takoe cuia TKECTH?
42,
43.
44,
45.
46.
47.
48.
49.
50.
51.

W3mensiercs U cuila TSDKECTU U YIAIEHUU Tejla OT MOBEPXHOCTH 3emMiin?

UYro Takoe Bec Tena?

B uém paznnumne Mexy BECOM Tejla U CUJION TSHKECTH, JeMCTBYIOIIEeH Ha Teno?
Teno mokoutcs Ha onope. Kakue cuibl IEHCTBYIOT Ha TEJIO U OTIOPY?

B kakux ciyyasix T€10 HaXOJUTCSI B COCTOSIHUM HEBECOMOCTHU ?

B uém cocrout npuurHa HEBeCOMOCTH?

Kak u3mensiercst Bec Tena npu ero yCKOpeHHOM JBH>KEHUU BBepX? BHU3?

[Ipu xakux oOcTOATENLCTBAX BO3HUKAET cUIla TpeHus nokosi? Kak ona nanpasiena?
UYro Takoe ko3 dunneHt Tpenus?

Uro Takoe cuia TpeHus ckoibxeHus? Kak e€ naintu?
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52.

53.

54.
55.
56.
57.
38.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

Uro takoe mmnyibc Tena? Yemy paBeH umiyibsc Tena? Kak HampaBiieH MOIyilb UMITYJbCa
tena? Kak HampaBiieH BEKTOp UMITyJIbca Tena?

Uro takoe umiynsc cuibl? Uemy paBeH MOAynb uMIlyiabca cuiibl? Kak HampaBiieH BEKTOp
HMITYJIbCA CHJIBI?

Mo3KeT 11 UMITYJIBC TeJla PaBHATHCS HYIIO0?

UYro Takoe 3aMKHYTasi cucTema Tei?

B uém cocrout 3aKoH coxpaHeHUsI UMITyJIbca?

B kakom ciyyae cuiia, NpujoKeHHas K ABMKYILLEMYCS Tely, He COBEpIIaeT padboTy?

Urto Takoe KHHETUYECKasi YHeprusi?

B uém cocrout Teopema 0 KUHETUYECKOM dHEprun?

OT KakuX BEJIMYMH 3aBUCUT pab0OTa CUIIbI TSKECTHU?

Yemy paBHa paboTa CHJIbI TSXKECTH HAa 3aMKHYTOM TpaekTopuu?

Teno nBwxercs BHU3 IO HAKIOHHOM Imiiockoctu 0e3 TpeHuda. Kakas cuia coBepiuaeTr mpu
3TOM paboTy? 3aBUCUT U pabOTa OT JUTMHBI HAKIIOHHOM TUIOCKOCTH?

Kak cBsizaHa noteHuMagbHasi 3HEPTUs ¢ pabOTON CUIIBI TSKECTH?

Kak u3mensiercss noTeHuanbHasi SHEprus Tejia Ipy ero ABMKEHUU BBEpX?

Yro Takoe HyJlE€BON YPOBEHb?

Uewmy paBHA MOTEHIUAIIbHASI SHEPTHS YIIPYro AehOPMUPOBAHHOTO Tema?

UYro Takoe mosHas MeXaHU4YecKas SHeprus?

B uém cocTout 3aK0H coOXpaHEHHsI MEXaHUYECKOU PHEPTUU?

Uto Takoe MOnTHOCTH? B Kakux enuHUIIaxX oHA u3MepsieTcs?

Kax cBsi3anb1 Mexay co060i MOIITHOCTb, CHJIA M CKOPOCTH?

Kakas ¢usnyeckas BenrunHa BbIpaXaeTcsl B KWJIOBaTT-yacax?

Pasznen 2. OCHOBBI MOJIEKYJISAPHOH (PM3MKH U TEPMOAUHAMHMKA.

A

10.

11

[lepeuncnure OCHOBHBIE TMOJOXKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOCHUS
BEIIECTBA.

Onumure siBnenue qupdysuu.

JaiiTe onpenenenune konnuectna Bemiectsa B CU.

Yem 00yciioBI€HO JaBieHHE ra3a’?

Kaxoii ra3 HaseiBaeTcs uaeaibHbIM?

Kakue mapamerpsl CBA3bIBA€T OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KHUHETUYECKOW TEOpUU
uJeanbHOTrOo ra3a?

Urto HazpIBaeTCs Terionepeaayei?

JlaiiTe onpeieneHue BHYTPEHHEW SHEPTUU CUCTEMBI.

Jlaiite onpenesieHrne KOIMYecTBa TEIIOThI, TOJIY4€HHOIO CUCTEMOH.

CdopmynupyiiTe IEpBBI U BTOPOI 3aKOHBI TEPMOIMHAMHUKH.

. Uto Takoe nmapooOpa3zoBaHHie U KOHACHCALUA?
12.
13.
14.
15.
16.
17.

Uto Takoe ucmapeHue, u oT Kakux (GakTOPOB 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH?
Uto Takoe kumnexnue?

OT 4yero 3aBUCHUT TeMIEepaTypa KUMEHUS KUAKOCTU?

YT0 Ha3BIBAETCSA TOYKON KUIIEHUS KUIKOCTHU?

Kaxoit map Ha3pIBaeTCsl HACHIIIICHHBIM?

3aBUCHUT JIU AaBJICHUE HACBIIIEHHOTO Tlapa oT 00béMa? Ot Temmeparypsi? OT BemecTBa?
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18.
19.

20.

21

UTto Ha3pIBaeTCsl TOUKOU POCHI?

Uto Ha3piBaeTcsi aOCOMIOTHOM BIAXHOCTHIO BO3ayxa? OTHOCHUTENTHHON BIAKHOCTHIO
BO3IYyXa?

Kaknmu npubopaMu U3MeEpSIOT BIKHOCT BO3TyXa?

. [lepeuncinTe OCHOBHbBIE CBOMCTBA KUIKOCTH.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

YeM 0TIMYAIOTCS COCTOSTHUS MOJIEKYJI Ha IIOBEPXHOCTH U BHYTPH KUJIKOCTU?
Yem 00yCIIOBIEHO MOSBICHUE MOBEPXHOCTHBIX CHJI KUAKOCTU?

Kaxkas »uakocTh Ha3pIBaeTCsl cMadnBaromei TBEpaoe Teno? He cmaumBaromeit?
Uro siBnsieTcst Mepoil cMauyuBaHuUs )KUJIKOCTH?

Haiite onpenesenrne KpUTHIECKOTO COCTOSIHUS BEIIECTBA.

[IepeuncinTe OCHOBHBIE CBOMCTBA TBEPAOTO TENA.

B uém otnuune amopdHOTO TBEPIOTO TEIA OT KPUCTATIINYECKOTO?

Uto HazwiBaeTcs aedopmanmeit TBEpIOTO Tena?

Kaxkas nedopmanus HassiBaetcs ynpyroi? He ynpyroit?

HazoBure Buab! ynpyrux nepopmanuii?

KakoBa 0co0€HHOCTbH NMPOLIECCOB TUIABJICHUS U KPUCTAIIU3AaLUU TBEPIOTO Tema?

Paznen 3. DiekTpoamHaMuka.

e~ A e

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Kakoe siBieHue Ha3piBaeTcs eKTpu3anuen ten?

Kak ¢popmynupyercs 3ak0H B3aUMOJEHCTBUS TOUEYHBIX 3apsi10B?

Kak ¢popmynupyeTcst 3ak0H COXpaHEHUs AIEKTPUIECKOro 3apsaa?

Kakoe nosie Ha3bIBaeTCs 3MEKTPOCTaTUUECKUM ?

Ha3oBute cuinoByro XxapakTepUCTUKY MIEKTPUYECKOTO IOJISL.

Jaiite onpeneseHne JMHUSIM HapsKEHHOCTH AJeKTpruyeckoro noJsi. KakoBel ux cBoiictea?
Cdhopmynupyiite NIPpUHIUI CYNEPIO3ULIUN SIIEKTPUUECKUX MOJIEH.

Kakoe anexkrpocTtarnueckoe 1nose Ha3bIBaeTCsl OTHOPOIHBIM?

YTo mpoucxXoAUT ¢ IPOBOAHUKOM IIPU BHECEHUHU €r0 B 3JIEKTPOCTATUYECKOE 110JI1e?

. UTo mpoUCXOUT C AUANEKTPUKOM IIPU BHECEHUU €T0 B 3JIEKTPOCTATUYECKOE 110J1e?
. Kak onpenensercss moreHuuan 3MeKTPOCTaTUYECKOTO MOJIs, B KAKMX €AMHUIIAX U3MEpSeTcs

sTa BennunHa B CHU?

KakoBa cBsi3b MeX 1y HANPSKEHHOCTHIO U PA3HOCTHIO MOTEHIINAIOB?

Yemy paBHa paboTa Mo nepeMenieHUIo 3apsiia BJI0Jb SKBUIIOTEHIIMAILHOM MOBEPXHOCTU?
Jaiite omnpeneneHue SIEKTPUYECKOM €EMKOCTH KOHJEHcaTopa. B kakux eauHuIax
u3Mepsercs anekTpoéMkocts B CU?

OT 4ero 3aBUCHUT AEKTPOEMKOCTD IJIOCKOTO KOHJEHcaTopa?

Uto Ha3bIBaeTCs 3JIEKTPUUECKUM TOKOM?

Kakue yciioBus He0OX0IMMBI JIJ1sl BOSHUKHOBEHHUS AIEKTPUYECKOT0 TOKA?
Cohopmynupyiite 3axon Oma i yyacTka 1enu, He cogepaxaiiero uctounuk 9/1C.

UTo Ha3BIBAETCS AJIEKTPOIBUKYILECH CHIION?

Kakoii Bun umeer 3akon Oma Jyis nosiHoi nenu?

Chopmynupyit 3akon Jxoymns — Jlenna.

Kak onpenensieTcss MOITHOCTB JIEKTPUUYECKOTO TOKa?

Kakast npoBoAMMOCTb MOJIYIPOBOJHUKOB HA3bIBAETCS COOCTBEHHOM U MPUMECHOMN ?

Uro npencranisieT co00i MOIYIPOBOJHUKOBBIM O U 711 YETO OH MpeAHa3HAuEH ?
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25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.

38

Uro npencranisieT co00 TPaH3UCTOP U JJISl YETO OH MpeJHa3HAUYEH?

KakoBo cBOICTBO MarHUTHOTO MOJIs1?

Kak B3anMoaeicTBYIOT IPSIMOJIMHEHHbIE IPOBO/IA C TOKAMU?

UTo Ha3BIBAETCS OTHOCUTEILHON MAarHUTHOM MPOHUIIAEMOCTBIO Cpebl?

UTo Ha3bIBAETCS MAarHUTHOW MHIYKIIUEH?

Kaxkas cuna naszpiBaetcs cmioid Amriepa? [lo kakoMy npaBuily HaxXoIAT €€ HarpaBiieHue?
JlaiiTe onpeeneHre MarHuTHOrO MOTOKA.

Urto Takoe TMHUM MarHUTHOM uHAYKIuu? KakoBbl UX cBOMCTBA?

N300pa3ute JNMHUM MAarHUTHOW MHAYKIMM  TOJI, CO3JAaHHOIO  MPSMOJIMHEHHBIM
IIPOBOJTHUKOM C TOKOM, U ITOJISI, CO3/JaHHOTO KPYTOBBIM TOKOM.

Kaxkas cuna naseiBaercs cuioit Jlopenna? [1o kakoMy nmpaBuity Haxo1sT €€ HarpaBieHue?
Kakoe siBiieHuE Ha3bIBaeTCA NEKTPOMAarHUTHOM UHAYKIKUEN?

Chopmynupyitte npasuio Jlenna ais onpeaenenus 3Haka IJ1C uHIyKIum.

[To kakomy NpaBuIIy ONPENEIAETCS HANPABICHUE MHAYKIHOHHOIO TOKAa B MPSMOJIMHEHHOM
MIPOBOJIHUKE, JBHXKYILIEMCS B OJIHOPOJAHOM MarHUTHOM I10J1e?

. laiiTe onpeneneHrue CaMOMHAYKIIMH.

Pazgen 4. Kosieoanus 1 BOJIHBI.

10.

11

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

Kakoe nBuxenue Ha3bIBaeTcs KoieOaTeIbHbIM?

Yro Takoe nepuos kosnebanuii? Uro takoe yacrora kosuebanuii? Kakosa cBsi3b MeXay HUMU?
B kakux Toukax TpaeKTOpPUM KOJEOJIOUIErocsi Teja CKOpPOCTh paBHA HYINIO? YCKOpeHHe
PaBHO HYJO?

Kakue  BenuuuHbl,  XapakTepusyrolue  KoJyiedaTeIbHOE  JBUYKEHHE,  HU3MEHSIOTCS
MEePUOIUUECKU?

OT KaKuX BEJIMYMH 3aBUCUT TIEPHOJI KOJIeOaHUH Tella Ha MpyKuHEe?

Kak m3menutcs mepuona kosiebaHUW Tela Ha MPYKUHE, €CIM YMEHBIIUTh Maccy Tejia B 2
paza?

Kakwue cuipl 1efCTBYIOT IIPH IBHYKEHUU MaTEMAaTUYECKOTO MasiTHUKA?

Kak m3menurcs nepuosa kosneOaHUN MaTeMaTHYECKOIO MAasTHUKA, €CIM YMEHBUIUTh JUIUHY
nmoaBeca B 4 paza?

Kakue xonebanust Ha3piBatoTCst cBOOOIHBIMU? COOCTBEHHBIMU? BBIHYXI€HHBIMU?

B uém cocTout siBeHue pesonanca?

. KakoBa poJib cuiibl TpeHus Npu BbIHYKJIEHHBIX KOJIe0aHUSIX?

Uto Ttakoe BomHa? [Ipu KakoM yCIIOBHHM BO3MOXHO PACIPOCTPAHEHNUE BOJHBI?

Yrto Takoe cKOpOCTh BOJIHBI?

Kak cBsi3anbl Mex1y cOO0H CKOPOCTb, JUIMHA BOJIHBI U MEPHO/] KOJIEOaHUI YacTHIl B BOJIHE?
Kaxkas Bosna HaspiBaetcs mpoaoasHoi? [lonepeunoit?

B kakux cpepax Moryr BO3HHMKaTh M PacHpOCTPaHATHCS MonepeuHbie BosHbI? [IpononbHbie
BOJIHBI?

Yrto MOkKeT ObITh HCTOYHUKOM 3BYyKa?

OT uero 3aBUCHUT I'POMKOCTH 3ByKa? BricoTa 3ByKa?

UTto Takoe ynbTpazByK?

Kakoii Tox Ha3pIBaeTCs mepeMeHHbIM cuHycouAanbHbIM? Kak ero nomydaror?

KakoBbl OCHOBHBIE TapaMeTpbl IEPEMEHHOTO CUHYCOUJAIBHOTO TOKA?
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22.

23.

24.
25.

26.
27.

28.

Uto Takoe nercTByrolee 3HaYeHUE nmepeMeHHoro Toka? Kak oHO CBsA3aHO ¢ MaKCHMAaJIbHBIM
3HAYEHUEM IIEPEMEHHOT0 TOKa?

Uro Ha3pIBaeTCS AKTUBHBIM, HHIYKTUBHBIM WM EMKOCTHBIM COIPOTHBICHUSMH B IETSIX
MIEPEMEHHOT0 TOKa?

Uro Takoe 31eKTpUYecKuil pe3oHanc?

Kak ycrpoen mpocreiimuii  omHodasueiii  Tpancpopmarop? st dero  ciyxkar
TpaHcpopMaTopsl?

Kak naiitu kos¢ppunuent tpanchopmannun?

Pacckaxxute o0 mpomeccax B KoyeOaTeNIbHOM KOHTYpe B Ciy4asX CBOOOJHBIX U
BBIHY)KJICHHBIX KOJICOAaHUH.

KakoBbI 0OCHOBHBIE TIPEICTABICHUS MaKCBEIJIOBCKOM TEOPUH FIEKTPOMATHUTHBIX SIBIICHU?

Pa3zgen 5. OnTtuka

0

© N kW

9.

10.
11.
12.
13.
14.

15

KakoBa npupoja csera?

Kakasi cymiecTByeT 3aBHCHMOCTh MEXAY OSJICKTPUYECKUMH M MarHUTHBIMH CBONCTBaMHU
Cpelbl U MO0Ka3aTesaeM MPeoMIeHUS?

Yemy paBHA CKOpPOCTb CBETA B Bakyyme?

UTo Ha3bIBaETCS yrioMm MajeHus? YTI0M OTpaxeHus? YTIoM IpeioMeHus?
ChopmynupyiiTe 3aKOHBI OTPAKECHUSI M IPEJIOMJICHHUS CBETA.

UTo Ha3bIBAIOT NPEEIIbHBIM YIJIOM HOJHOTO OTPAKEHHUS?

Uto HazwiBatoT uHTEpepeHiuei ceera?

Kakwne BOJIHBI Ha3bIBAIOTCS KOTEPEHTHBIMU?

Cdhopmynupyiite yciioBue MaKCHMyMOB M MUHUMYMOB UHTE€P(EPEHLIUN.

Uro HazpiBaeTcs nudpakuueit ceeta? [Ipu kakux ycinoBusx oHa HabmogaeTcs ?
OObsicHuTe AUPPAKIINIO HA OTHOM IIETH.

Kakoii cBet Ha3bIBalOT ecTtecTBeHHbIM? [lossipr30BaHHBIM?

Uto Ha3bIBAIOT qUCTIEpCUEi cBeTa?

Uto Takoe criexTp?

. O6bscHUTE UBET NPO3PAUYHbIX U HEMPO3PAUHBIX TEJl.
16.
17.
18.
19.
20.

Kaxkue BemectBa nart crutontHoi criektp? Jlnneruarsiit? [Tonocarsiii?

Kakoe n3nyuenue HaspiBaetcs yapTpaduosietoBsiM? KakoBbl ero cBoiictsa?
Kakoe n3nyuenue HaspiBaetcst uHppakpacHbiM? KakoBbl ero cBoiicta?

B uém npenmyiiiecTBa U HEIOCTATKH CIIEKTPAIbHOIO aHAIM3a OT XUMUYECKOT0?
KakoBa npupoja u cBOHCTBa pEeHTI€HOBCKUX JIyueit?

Pa3nes 6. DiieMeHTHI KBAHTOBOM QU3UKH.

N kWD

Cdhopmynupyii runoresy [lnanka.
Uro Takoe kBaHT? Uemy paBHa sHeprus u mMacca KBaHTa?
UTto Ha3bIBAIOT sBIICHHEM BHEIIHETO GoTodrdhdexTa?
Cdopmynupyiite 3akonsl CroneroBa ais GoTodpdexTa.
OObsicHuTe ypaBHeHHE DHHINTENHHA Tt poTodddexTa.
Uto Takoe kpacHas rpanuna porodddexra?
Kakwue tumnsl ¢oT03/1€MEHTOB BaM U3BECTHBI?
Yro Takoe KOPIYCKYIISIPHO-BOJTHOBOW JAyan3m?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Pacckaxute 06 onbiTax Pesepdopaa mo paccesHuro o-4acTHIl.
Cdopmynupyiite noctynarsl bopa.

B uém 3akitouaercs sBICHHE paIuOaKTUBHOCTH?

KakoBa npupoja paguoakTHBHOTO U3Iy4EeHUS ?

Kaxkue mporieccrsl mpoucXoasT B ape Mpu o-pacmaje u B-pacnaae?
[Iepeuncinre cBOWMCTBA AAEPHBIX CHIL

UTto cnemayer moHUMATH MO SHEPTUEH CBA3M siapa?

Kax onpenensiercs nedekt maccsl siapa?

UTOo NOHUMAIOT MOJ1 UCKYCCTBEHHOU PaIiOaKTUBHOCTHIO?

Kakyto sinepHyro peakiuio Ha3bIBalOT LEMHOM?

JlaiiTe NOHATHE KPUTUYECKON MACCBHI.

Kakoe Ouonormueckoe BO3JCHCTBUE OKa3bIBAIOT PAJMOAKTUBHBIE H3IYy4EHUS Ha KUBOU
opranusm?

Tembl HHAUBUAYAJIBbHBIX IPOECKTOB

N kWD

[\ T NG T NG T NG TN NG T NG TN NG TN NG T NG [ Sy S G e T T T =N o)
0N N L A W N = O OO0 0NN B WN — O

Anexcannp 'puropseBud CToneToB — pyCcCKHUMl PU3HK.

Anexcannp Crenanosuu [lonos — pycckuil yueHslit, n300peraTelib paano.
AnbpTEepHATUBHAS JHEPreTHKA.

AKyCTHYECKHE CBOMCTBA MOJYIPOBOJHUKOB.

Annpe Mapu AMiiep — OCHOBOIIOJIOKHUK 3JIEKTPOINHAMUKU.
ACUHXPOHHBIN IBUTaTENb.

AtomHuas ¢usuka. M3otomnsl. [IpumeneHne paanoakTUBHBIX H30TOIOB.
beckoHTaKkTHBIE METOBI KOHTPOJIL TEMIIEPATYPHI.

bunossspHbIe TPaH3UCTOPHI.

. bopuc CemenoBuu AAko6u — ¢u3uk 1 U300peTaTens.

. Bennuaiimme oTkpeiTus Gpusmku.

. Buipl anexTpruyeckux paszpsaoB. DIEeKTpUUECKUE pa3psiibl Ha CIyx0e denoBeKa.
. Bmusinue nedexroB Ha usznueckre cBONCTBA KPUCTAILIOB.

. l'aynneo "anuneit — OcHOBATENb TOYHOIO €CTECTBO3HAHUS.

. 'onorpadus u ee npumeHeHue.

. JIBW)KEeHHE Tena NEPEMEHHON MACCHI.

. Hudpakuus B HaIIEH )KU3HU.

. Kunkue kpucrauisl.

. 3aKOHBI COXPAHEHUS B MEXaHUKE.

. 3HaueHue oTKpeITHil ["anues.

. Urops BacunbeBuu KypuatoB — (pusuk, opranuzarop arToMHON HAyKH U TEXHUKH.
. Ucaak Hpl0TOH — co3niaTelnp KilacCu4ecKon (pU3mnKu.

. Ucnosib30BaHueE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

. Knnaccudukanus u xapakTepucTUKU 31€MEHTapHBIX YaCTHII.

. KoHcTpykuus v BUzIbI 1a3€poB.

. Kpnosnexrponuka (MUKPO3JIEKTPOHUKA U XOJIOJ).

. JIazepHbIe TEXHOJIOTUU U UX UCIOJIb30BaHUE.

. Jleonapno na Bunum — y4deHblil 1 u3o0perarensb.
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29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

MaruutHble u3MepeHus (MPUHLUIBI TOCTPOEHUS MPUOOPOB, CHOCOOBI H3MEPEHUS
MarHUTHOTO OTOKA, MarHUTHOM MHIYKIIUHN).

Maiikn ®@apazeit — co3gatesib yaeHHs 00 AIEKTPOMArHUTHOM TIOJIE.
Makc [Lnask.

Metoa Me4eHBIX aTOMOB.

MeTo1bl HAONIOAEHUS U PETUCTPALIUU PATUOAKTUBHBIX U3TYy4CHUN U YaCTHULL.
MeTo bl onpeieneHus II0THOCTH.

Muxaun BacunbeBuy JIOMOHOCOB — yUEHBIN SHIUKIOTIEIUCT.

Mogenu aroma. OnbiT Pezepdopna.

MouiekynsipHO-KUHETHYECKAst TEOPUs UCATIbHBIX T'a30B.

MonHus — ra30BbIi pa3psia B IPUPOIHBIX YCIOBUSAX.

Hanorexnosoruss — MexaucuurimHapHas o0jacTe (QyHIaMEHTaIbHOW W TPHUKIATHOU
HayKH U TEXHUKH.

Huxoua Tecna: )ku3Hb 1 HEOOBIYAHHBIE OTKPBITHSL.

Huxonait Konepauk — co3nareiib reTMoueHTPUYECKO CUCTEMBI MUPA.
Hunbsc bop — oaun U3 co3gareneld COBpeMEeHHON (U3UKHU.

Oo6mbsacHenue GOTOCUHTE3a C TOUKU 3pEHUS PUIUKU.

OnTuyueckue sBJICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIPOBOAUMOCTH.
[lepeMeHHBII ANEKTPUYECKUN TOK U €r0 IPUMEHEHHE.

[Ina3zma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

[TonynpoBOAHUKOBBIE JATYMKU TEMIIEPATYPHI.

[IpumeHeHue KUAKUX KPUCTALIIOB B IPOMBILIUIEHHOCTH.

[IpuMeHeHue sAepHBIX pEAKTOPOB.

[Ipupona peppomarnerusma.

[IpoGiembl 3K0JIOTHH, CBSA3aHHBIE C MCIOJB30BAHUEM TEIUIOBBIX MAIIMH.
[Ipoun3BoacTBO, IEpeaya U UCIOJIB30BAHUE IEKTPOIHEPTUH.
[Ibe303mnexTpruyeckuii 3pPeKxT ero NnpruMeHeHue.

PasButue cpencts cBs3u u paano.

PeakTuBHBIE ABUTaTEIN U OCHOBBI paOOThI TEIJIOBOM MAallIUHBI.
Pentrenosckue nyun. Mcropus otkpeitus. [Ipumenenue.

Ponp K.3. Iln01KOBCKOTO B pa3BUTUH KOCMOHABTHKH.

CBeT — aJIeKTpOMarHuTHas BOJIHA.

Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOp W OpraHU3aTOp MPOU3BOACTBA PAKETHO-
KOCMHMYECKON TEXHUKH.

Cunbl TpeHuUsL.

CoBpemeHHast CIyTHUKOBAsI CBSI3b.

CoBpemeHHast pu3ndeckasi KapTHHA MUpA.

CoBpeMeHHbIE CPEJICTBA CBS3U.

TpancdopmaTopsl.

VYnbTpa3Byk (IosyueHue, CBOMCTBA, IPUMEHEHHUE).

VYpaBisieMblil TEPMOSIIEPHBIN CUHTES.

YckopuTenu 3apspKEHHBIX YacTH.

®du3uKa 1 My3bIKa.

dusnyeckue CBONCTBAa aTMOC(HEPHI.
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71.
72.
73.
74.
75.
76.
77.

DOTOIEMEHTBHI.

®ororddexr. [Ipumenenue sBienus porospdexra.
XancKpuctuan Opcres — OCHOBOIOJIOKHUK 3JIEKTPOMarHeTu3ma.
[Ikana 31€KTPOMAarHUTHBIX BOJIH.

DKoJjoru4eckue npo0aeMbl U BO3SMOKHBIE ITYTH UX PELICHHUSL.
DneKTpOHHas IPOBOAUMOCTh METANLII0B. CBEPXIIPOBOIUMOCTb.
OMunuit XpuctuaHosudJleHn — pycckuit puzmk.
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