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INOACHUTEJIBHAA3SAIINCKA

PabGouass mporpamma mo ¢u3MKe Ha YpOBHE CcpeaHero  o0mero oOpa3oBaHUS
(0a30BbIilypOBEeHbH3YUCHUSIPEIMETA)COCTABICHAHA0CHOBETIONIOKEHUMUTPEOOBAHUNKPE3YIbTAT
aMOCBOCHHUSI OCHOBHOW 00pa30BaTeNIbHOM Mporpammbl, NpeAcTaBieHHbIX B dDenepanbHoM
roCyJIapcTBEHHOM 00pa3oBaTelIbHOM CTaHAapTe cpeanero oomero odpazoBanus (OPI'OC COO),
a takke ¢ ydérom IIpumepHoil mnporpamMmsl BocnuTaHus W KoHuenuuu mnpenomaBaHus
yuebHoro npeamera «Dusuka» B o0pa3zoBaTesbHbIX opranuzanusx Poccuiickoit ®enepaunuu,
peaM3yIONIUX OCHOBHBIE 00111e00pa30BaTEIbHBIE TPOTPAMMBI.

Copepxanne IIporpammbl HampaBieHO Ha (QOPMHUPOBAHUE E€CTECTBEHHO -HAYYHOU
KapTuHbl Mupa yvamuxcs 10—11kmaccoB npu oOyueHnn ux (usznke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JEATEILHOCTHOTO moaxoa. [Iporpamma coorBeTcTBYeT TpeboBanusm OI'OC
COOQO k nnaHupyeMbIM JJUYHOCTHBIM, IIPEAMETHBIM M METAPEAMETHBIM pe3yJibTaTaM 00y4eHus,
a TaKkKe YYUTBHIBAET HEOOXOJUMOCTh peaju3alui MEXIPEIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO-HAYyYHbIMU Y4E€OHBIMM MpeaMeTamMu. B Hell ompenenstorcss OCHOBHBIE II€NU
u3ydeHuss (U3UKU Ha YpOBHE CpETHEro oOIero oO0pa3oBaHMs, IIAHHUPYEMbIE pPE3yJbTaThl
OCBOCHHSA Kypca (PU3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIC, TIPEeAMETHBIC (Ha 6a30BOM ypOBHE).
[TporpaMMa BKIIIOUaET:

— IUTaHHpYEMbIe pe3yJbTaThl OCBOCHHS Kypca (PM3UKH Ha 0a30BOM ypOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTAThI 10 rojiaM 00y4EHUs;

— cozaepkaHue yaeOHoro npenmera «Dusnka» 1mo rogam o0ydeHus;

— TpUMEpPHOE TeMaTHYeCKOe IUIAHUPOBAHME C YKA3aHHWEM KOJIMYECTBA YacOB Ha M3yuCHUE
KQXI0M TEeMbl M TNPHUMEPHOH XapaKTEPUCTUKOH Yy4eOHOW NesTeTHbHOCTH YYalluXxcs,
peann3yeMoi pu U3yUeHUHU ITUX TEM.

[Tpu pa3paborke paboueil mporpaMmbl B TEMAaTHYECKOM IJIAHUPOBAHUHM YUYTCHBI BO3MOXHOCTH
UCIIOJIb30BAHUS JIEKTPOHHBIX (II(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, ABISIONIMXCS yueOHO-
METOJMYECKUM MaTepuaiamMu (MyJIbTUMEIUWHbIE IPOrpaMMbl, 3JEKTPOHHBIE YYEOHUKH U
3aJJauHUKU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTYyaJbHBIC J1AOOPATOPUHU, HUIPOBBIE MPOrPaMMBbI,
KOJUIEKIIMM  IMPPOBBIX 00pa30BaTENbHBIX PECYPCOB), pPEATU3YIOLMMH  JIUJAAKTHUECKUE
Bo3MoxHocTH KT, coneprkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 0Opa30BaHMH.
KonnuecTBo 4acoB B TeMaTHYECKOM IUIAHUPOBAHUM HA H3Y4YEHHE KaXKIOW TEMbI SBIISETCS
OPUEHTHPOBOYHBIMU MOXKET OBITh U3MEHEHO KaK B CTOPOHY YMEHBIIECHUs, TaK U YBEIUUYCHUS B
3aBUCHUMOCTH OT pEaJM3yeMbIX METOJMYECKHX IIOAXOJ0B U YPOBHA IOJrOTOBJIEHHOCTH
yUaIIuxcsl.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA «®U3UKA»

®u3rka Kak Hayka o HauOoJiee OOIIMX 3aKOHAaX MPHUPOAbI, BBHICTYNas B KauecTBE yueOHOIO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpY»KarolleM MHpeE.
[IkonpHBIH Kypc (U3MKM — CHCTEMOOOPA3yIOMIMA [UIsl €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
NOpPEeIMETOB, IO CKOJbKY (HU3MUECKHEe 3aKOHBI JIe)KAaT B OCHOBE NPOLECCOB M SIBICHUM,
M3y4aeMbIX XMMHEH, Ouonorueu, ¢usznyeckoil reorpadueir m acrpoHomueil. Vcnonb3oBanue
MaKTUBHOENPUMEHEHUe(PU3NUECKUX3HAaHUHONpeIesieTXapaKTepuPa3BUTHEPA3HOOOPA3HBIXTEXH
OJIOTUHBC(EeperIHEPreTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, MOJy4YeHHs HOBBIX MaTEpHaJiOB C
3aJJaHHBIMH CBOMCTBaMM M Jip. V3yueHue pu3MKM BHOCHUT OCHOBHOH BKJaa B (popMupOBaHHE
€CTECTBEHHO-HAyYHOW KapTHHBl MHpa Yydaluxcs, B (OPMUPOBAHHE YMEHHUH NPUMEHATH
HaYYHbIIl METO/] ITO3HAHUS MIPH BBHITIOJIHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUM.

Kypc sBasiercst nornuecku 3aBepIIEHHBIM, OH COJEPXKHUT MaTepuall U3 BCEX pa3JiesioB
¢u3uKN, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOHM, Tak M coBpeMeHHoW ¢usuku. Kypce ¢usukn
0o0beMHEH BOKpPYr (Qu3nueckux Teopui. Bexgyummm B Kypce sBiserca (QopMUpOBaHUE
NpEeICTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuH, BemiecTBe M moie. Pabowas mporpamma
IpeJoiaraeT UCIoIb30BaHUE T'YMaHUTAPHOTO MOTEHIMaNa (U3NYECKOW HAayKH, OCMBICICHHE
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CBSA3M pa3BUTHUS (U3UKU C DPa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMH.

Kypc ¢usuku npeamnonaraetT 3HakOMCTBO € IIUPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOTHYECKHUX
IIPUJIOKEHUN U3YYEHHBIX TEOPUU U 3aKOHOB.

Wnes skonoruszanvu B Kypce peanu3yercsi NOCPEACTBOM BBEIECHUS 3JIEMEHTOB COACPIKAHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpOOIEeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHUS MpoOIIeM palliOHAIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHYECKOMN OE30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKH CpPEJAHEW UIKOJIbI SIBISIOTCS (PU3NYECKUEe TEOpUu
(bopmupoBanme mpeaCTaBICHUN O CTPYKType TOCTPOCHUS (UIUYECKON TEOpHH, POJIU
(GbyHIaMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX IMPEJICTaBICHUSIX O MPUPOJIE,
IpaHuLiaX IPUMEHUMOCTH TEOPHHL, [UIsl ONMCAHMSI €CTECTBEHHO-HAYUHBIX SIBJICHUM U IIPOLIECCOB).
CucTeMHO-/1eATeNbHOCTHBIA MOIX0J B Kypce (DM3MKH peanu3yercsl Mpexkae BCero 3a CYer
OpraHu3aliy SKCHEPUMEHTAILHONW JESITENbHOCTH O0y4aroIuXcsi, HMCIOJIb30BaHUE CHUCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JAOOpaTOPHBIX pPadOT, KOTOpbIE B
nporpaMme OObEIWHEHBI B OOIIMK CIHCOK YYEHHYECKUX IMPAaKTUYeCKUX pabot. BeimeneHue B
YKa3aHHOM TIepe4yHe JIabopaTOpHbIX paboT, NPOBOAMMBIX [UIS KOHTPONS U  OLECHKH,
OCYILECTBIISIETCS.  y4aCTHUKaMU 0Opa30BaTeIbHOIO IIpoLEecca HCXOAs U3  OCOOEHHOCTEU
TEMATUYECKOro IJIAHUPOBAHUS M OCHalleHus: kabuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIaJICHHE OOYyYaIOMMMHUCS YMEHHSMH TPOBOIMTH KOCBEHHBIE WM3MEPEHHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (DM3MUECKUX BEIUYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX
TUIOTES.

Bonpuioe BHUMaHUE yIensieTcs PEIICHUIO0 Pacu€THBIX M KaueCTBEHHBIX 3aaad. llpu stom ms
pacu€THBIX 3324 MPHUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO 3aJaHHOW (PU3MUECKOW MOJIEIBIO,
MO3BOJISIIOIINE TPUMEHATh HM3YyUYECHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziena
Kypca, TaKk U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zaesoB. [l KaueCTBEHHBIX 331a4 PUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBACHEHHE TPOTEKaHUS (PUIUYECKUX SBICHUI U TPOILECCOB B
OKpY’Kalollel JKW3HHU, TpeOyIolne BBHIOOpAa (U3UYECKOW MOJIENH Ui CUTYallud MpPaKTUKO-
OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIeUeHUI0
yuebHoro mporecca 0a30BbIi ypoBeHb Kypca (PM3MKHM B CpeJHEH IKOJe JTOJKEH M3ydaTbCs B
YCIIOBUSIX MPEIMETHOro KaOuHeTa (U3MKM WIM B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTeCTBEHHO-HAYYHOro IMKiIa. B kaOuHeTe (QU3MKH JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 000pyI0BaHUE

Jns  BHIMOMHEHWS YKa3aHHBIX B MpOrpaMMe YYEHHMYECKMX TMPaKTHUECKUX paboT u
JEMOHCTPALIMOHHOE 000PYIOBaHHUE.

JleMoHCTpanoHHOE 000pY0BaHUE (OPMHUPYETCS B COOTBETCTBUU C IMPUHIIUIIOM MHUHHUMAJIbHOM
JIOCTaTOYHOCTH U 00€CleYrBaeT IOCTAHOBKY IEpPEUYMCIEHHBIX B IpPOrpaMMe KIIFOUYEBBIX
JEMOHCTpAlMM Il MCCIEAOBAHHUSA M3Y4YaeMbIX SBICHUM M IPOLECCOB, AMIMPUYECKUX H
(GyH/1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyJOBaHUE IJIi YUEHHUECKUX MPAKTUYECKUX paboT (popmupyercs B BUIE
TEMaTHYECKUX KOMIUIEKTOB M o0OecreynBaeTcsi B pacu€Te OJHOr0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpaTOpHOro 00OpyHOBaHMS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCITOJIb30BAHUU U aHAJOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX J1JAOOPATOPHIi.

HEJIM N3YUYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»
OCHOBHBIMU LENSIMH U3YUYEHHS] PU3UKU B 00111eM 00pa30BaHUHU SABIISIOTCS:
— (¢opMHpOBaHME HHTEpeca M CTPEMIIEHHS OOyYarolmMXcsi K HaydYHOMY HW3YYEHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
— pa3BUTHE TMPEIACTABICHMA O HAy4HOM MeToJe TMo3HaHusiA U  (OpMHpPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPY’KaIOIUM SIBJICHUSIM;



— (opMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3ysbTaTa M3y4YeHHS OCHOB CTPOCHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

— (QopmupoBaHuE YMEHUN OOBACHATH SBJICHUS C UCIOIB30BAHUEM (DU3UYECKUX 3HAHUU U
Hay4HbIX JOKa3aTeNIbCTB;

— (QopmupoBaHUE NPEACTABICHUN O poiau (UMUMKW I PasBUTHUS JIPYI'HX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJOTHA.

JlocTikeHue 3TUX Lieaeld o0ecreunBaeTcsl pelieHueM CIeIyoIMX 3a1a4 B Ipolecce U3yYeHus
Kypca (QU3UKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMs:

— TNpUOOpETeHHE CHUCTEMBl 3HaHMUN 00 OOmHMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJEKYJISPHYIO (DU3UKY, 3JIEKTPOAMHAMHKY, KBAaHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

— (QopmupoBaHHME YMEHHMH MPHUMEHATh TEOPETHUECKUE 3HAHHUA JUIA OOBSCHEHHUS
(Gu3nyeckux SBIEHUH B MNpUPOAE U AN NPUHATHS [PAKTUUECKUX pELIEHUH B
MMOBCEAHEBHOM XKU3HU;

— OCBOEHHE CIIOCOOOB PELICHHUs PA3IMYHBIX 3a71a4 C SBHO 3a/JaHHON (PH3NUECKON MOJIENbIO,
3ajjay, IMOJPa3yMEBAIOIIMX  CaMOCTOATENIIBHOE CO3JaHue  (U3UYECKOM  Mojenw,
aJICKBaTHOW YCJIOBHUSIM 33/1a4U;

— TOHMMaHWE (U3WYECKHX OCHOB W IPHHIMUIIOB JCHCTBHS TEXHHYECKUX YCTPOWCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS Ha OKPYKAIOMIYIO CPEay;

— OBJAJCHHE METOJAaMH CaMOCTOSITEIBHOTO IUIAHUPOBAHHS M TPOBEIACHUS (PU3MUECKUX
9KCHEPUMEHTOB, aHaJIU3a U UHTEepIpeTaluy UH(GOpMALUU, ONPEAEICHUs JOCTOBEPHOCTH
MOJYYEHHOTO pe3yJIbTara;

— CO3JaHHUE YCJIOBUHM JUIA Pa3BUTUS YMEHHI MPOEKTHO-UCCIEAOBATEIBCKOM, TBOPUYECKOMN
NEeSITETbHOCTH.

MECTO YUEBHOI'O IIPEJIMETA «®U31NKA» B YHEBHOM IIJTAHE

B cootBerctBun ¢ ®I'OC COO ¢usuka sBiIseTCs 00sA3aTENBHBIM TPEIMETOM Ha YpPOBHE
cpenHero obmiero obpasoBanusi. Pabodas mporpamma npenycMaTpuBaeT u3yueHHe (U3MKH Ha
0a3oBoM ypoBHE B 00bEMel136 4 3a nBa roma oOydenus mo 2 4 B Henemo B10 u 11kmaccax. B
TemMatudeckoM Iuanuposanuu s 10 u 11 knaccoB mpearnonaraercst pe3epB BpEMEHU, KOTOPBIH
YUUTENb MOKET UCIIOJIb30BATh [0 CBOEMY YCMOTPEHHIO, U TOBTOPUTEIHHO-0000IIaI0IINE YPOKH.
JIrobass paGouass mporpamMMa JOJDKHA MOJHOCTBIO BKIIIOYATh B ce0sl coJepKaHue ITaHHOU
IPOTPaMMBI.

B oTnenbHbIX ciydasx Kypc ¢pu3nku 6a30BOro ypoBHS MOXKET M3ydaTbesi B 00bEMe 204 4 3a Ba
rona obydenus (3 4 B Hegenmo B 10 m 11 kmaccax). B aToM ciydae yBennuuMBaeTcsi HE MEHEe
yeM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE MCIIOJB3YeTCS YYUTENEeM JUll W3Y4YEeHHs BOINPOCOB,
TECHO CBS3aHHBIX C BBIOPaHHBIM MpoduieM o00y4YeHMs, U YBEIUUYMBaeTCAd yuyeOHasl Harpyska,
OTBOJMMAs Ha M3yYEHUE MEXaHWUKH, MOJICKYJSIPHON (U3UKH DIEKTPOAMHAMHKH, 32 CUET
pacimMpeHus yuciia JabopaTopHbIX padOT MCCIIEOBATEIBCKOTO XapaKTepa U YPOKOB pPELICHUS
KaueCTBEHHBIX U PACUETHBIX 3aJ1ad.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YYEBHOI'O
I[MPEAMETA «®U31MKA» HAYPOBHE CPEJJHET'O OBIIIEI'O
OBPA30BAHWS (FA30BBINYPOBEHbD)
OcBoenue yueOHOTO TIpenmeTa «Du3nkay Ha ypoBHE CpeHero oomero oopasoBaHus (0a30BbIi
YPOBEHB) JOJDKHO OOECIeurBaTh MOCTHIKEHUE CIEAYIOIIUX JTMYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB.

JIMUHOCTHBIEPE3YJIBTATBI
I'pascoanckoe sochumanue:
— c(opMHPOBAaHHOCTh TPaXJAHCKOW TMO3MLIUHM OOydaromerocs Kak aKTHMBHOTO U
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OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO 00IIECTBa;

— TPUHATHE TPAAUIMOHHBIX OOIEYETOBEUYECKHX T'YMaHUCTHUYECKUX U JEMOKPATHUECKUX
IIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpecax TpakJaHCKOTO OOIecTBa,
y4acTBOBAaTh B CAMOYIPABJIECHUU B IIKOJE U JETCKO-IOHOIIECKUX OpraHU3alUsiX;

— YMEHHE B3aUMOJEWCTBOBAaTh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMU U Ha3HAYCHUEM;

— TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM JEATEIHLHOCTH.

Ilampuomuueckoe socnumanue:

—  chOPMUPOBAHHOCTHPOCCUIUCKOUT PAKIAHCKOWMHICHTUYHOCTH,
NaTpUOTU3MA;

— IEHHOCTHOE OTHOULICHHE K rOCYJapCTBEHHBIM CHMBOJIAM;

—  JOCTHKEHMSIM POCCUMCKHX YUEHBIX B 001acTU (DU3UKHU U TEXHHKE.

yxoeHno-upascmeennoe ocnumatue:

— chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

— CHOCOOHOCTH OIICHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM 4YMCIE€ Ja B IOCTPOCHUE
YCTOMYMBOTO Oy IyIIETO.

dcmemuyeckoe eocnumanue:

— 3CTETUYECKOE OTHOLIEHHE K MUY, BKJIIOUasi 3CTETUKY Hay4YHOT'O TBOPYECTBA, IIPUCYIIETO

dbuznyeckoil Hayke.
Tpyooeoe éocnumanue:

— UHTEpeC K pa3iuyHbIM chepam npodecCUOHATBHON JAEATEeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3UKON U TEXHUKOI, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP Oymyieit
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

— TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHHUIO B 00JIACTH (U3UKH Ha
MPOTSKEHUH BCEH KU3HU.

DKonocuueckoe socnumaHue.

— chOpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYPhl, OCO3HaHHE TIJI00aJbHOrO XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

— IJJAHUPOBAHUE U OCYLIECTBJICHHUE JEUCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHMS
1ieJIed yCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA,

— PpAacUIMpEeHHE ONbITa JEATEIBHOCTH HKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUN 10 pusmKke.

LlenHocmu nHayuno2o nosHaHus:

— c(opMHPOBAaHHOCT MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKHU;

— OCO3HaHHE IEHHOCTU HAayYHOU JIEeATENbHOCTH, TOTOBHOCTbH B MpOIlecce U3yueHus: (QU3NKU
OCYLIECTBIIATh IPOEKTHYIO HCCIIENOBATEIbCKYIO JEATENbHOCTh WHIAUBUAYAIbHO WU B
rpymre.

B mpornecce AOCTHXKEHHSI TUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MPOTPaMMBbI CPEIHEr0 OOIIEro
oOpa3oBaHus 1Mo ¢U3MKE Yy OOYYarOIIMXCS COBEPIIECHCTBYETCS IMOYUOHANbHbIU UHMENLIEeKN,
npenonararomui copMupoBaHHOCTb:

—  CamMoCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSTHHE,
BUJIETH HANpaBICHUS Pa3BUTHSI COOCTBEHHOW dMOIMOHAIBHOU chephl, ObITH YBEPEHHBIM
B cebe;

—  camope2yiuposanusi, BKJIFOYAIOILETO CaMOKOHTpOIIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBEACHHE, CIIOCOOHOCTh a/IallTUPOBATHCS K SMOLIMOHAIBHBIM
U3MEHEHHUSMH TPOSIBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

—  GHYMpeHHeu MOomuéayuy, BKIIOYAIOUIEH CTPEMJIEHHE K JOCTHKEHHUIO LIEJIM U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHE AEHCTBOBAThH, UCXOMS U3 CBOUX BO3MOXHOCTEH;



omMnamuy, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE APYTHX,
YUUTBIBaTh €ro TPU OCYIIECTBICHHUH OOIIEHHs, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHHUIO;

COYUATbHBIX HABLIKOG, BKIKOYAIOLINX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C APYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIIATh MHTEPEC U pa3pemiaTb KOH(QIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI
VYHuBepcaabHbIE T0O3HABATEIIBHBIE IEHCTBUS
bazoevie nocuueckue oeticmsus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aAKTYaJIM3HpPOBAaTh MPOOIEMy, paccMaTpuBaTh eé
BCECTOPOHHE;

ONPENENATh UEIH AESITEIIbHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEUUS B paccMaTpUBAaEMbIX (U3HUECKUX
ABJICHUSX;

pa3zpa0aTeiBaTh IIJJaH pEIIEHHs HOpoOJieMbl € y4€TOM aHaiu3a MMEIOIIUXCS
MaTepHalbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISIM,
OLICHUBATh PUCKH IOCIIEACTBUH ACATEIbHOCTH;

KOOPJAMHHUPOBATh U BBHIMNOJIHATH PAaOOTy B YCIOBUAX PEATbHOT0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Baszoevie uccneoosamenvckue oetcmeus:

BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUAMU U METOJaMU (HU3HUECKOM
HaYKH;

BJIQJICTh HABBIKAMHU y4eOHO-MCCIICIOBATEILCKONH U MPOCKTHOMN JESITEILHOCTH B 00JIACTH
(107637047

CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IMOMCKY METOJOB PEIICHUs 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHUIO PA3JIMIHBIX METO/I0B MTO3HAHUS;

BJIQJICTh BUJAMH JCATCILHOCTH IO TOJYYECHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINU,
PeoOpa3OBaHUI0 M MPUMEHCHHIO B PA3JIMYHBIX YUEOHBIX CHUTYAIHsIX, B TOM YUCIE MPHU
CO3IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSA3M M AaKTyaJU3UpOBaTh 3a/ady, BBIIBUTaTh
TUTIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI IS JOKa3aTelIbCTBA CBOMX yTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATh TONYyUYEHHBIE B XOJA€ pEIHICHHUS 3aJadyd Pe3yJbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MECHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 0Opa30BATEIILHON JCSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yUYeHUHN PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBI OIIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KU3HEAEATEIHHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE UJICH, TIPeJIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a9H, JOITyCKAIONIHE aTbTCPHATUBHBIC PEIICHUS.

Paboma c ungpopmayueii:

BJIaJICTh HABBIKAMU MOJIy4eHUS! HHOpMAIMK (U3NYECKOTO COJIEPKaHHUS U3 HCTOUHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIHO OCYUIECTBIISATH IMOWCK, aHajiW3, CUCTEMATH3alUI0 U
MHTEpIpeTalnio HHPOPMALIMU Pa3IMUHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B
pelIeHnH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3alMOHHBIX 337a4 C COONI0IeHUEM

TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepexeHus,
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MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€30MacHOCTH;

co3laBaTh TEKCThl (PU3UYECKOrO coAepKaHHs B pa3iuuHbIX (opmarax ¢ ydérom
Ha3HaYeHWs: MHQOpMAlMM W IIeJIEBOM ayJUTOPHH, BbIOMpas ONTUMANbHYIO (opmy
MIPE/ICTABJICHUS U BU3YaJIU3alIUH.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBHS
Obwenue:

OCYUIECTBIISITH OOIICHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYAllUi U CMATYaTh KOH(MIUKTHI,
pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUKY 3PEHHS C HCIOJB30BAHUEM S3BIKOBBIX
CPEJICTB.

Coemecmnas oesmenbHOCmb.

MOHUMATh UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHIWBUIyalIbHOM pabOThI;
BbIOMpATh TEMATHKy U METOJbl COBMECTHBIX ACHCTBHI C yuéTOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEHN KayKJ0T'0 4IEHA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATh W KOOPAMHHUPOBATH
JICUCTBUA MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JICUCTBUM, pACIPEACIISITh POJIM C YUETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOI pabOTHI;

OILICHMBATh KA4e€CTBO CBOETO BKJIA/Ia U KAKJOTO YYaCTHHKA KOMAH[IbI B OOIIUNA PE3yNbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh MAECHU C NO3MLIMHM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATErMUECKOE I[IOBEJCHUE B PAa3IUYHbIX CHUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh HHUIIUATHBHBIM.

yHI/IBepca.ﬂbele PEryjassiTUBHLIC ﬂeﬁCTBHﬂ
CCIMOOPZCIHLBCIZ/;M}Z.'

CaMOCTOSITEJIbHO OCYUIECTBIIATh I103HABATEIbHYIO JESITEIbHOCTh B 00JACTH (PU3MKH
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYIIHPOBATH COOCTBEHHBIE 3aJ1a4H;
CaMOCTOSITENIFHO COCTAaBJISTH TUIAH PEHICHUS PAacU€THBIX M KAUYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS TPAKTHUECKOW paboThl ¢ y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

pacuMpsATh paMKi y4eOHOTO MTpeMeTa Ha OCHOBE JIMYHBIX MPEATTOYTEHHIA;

JienaThb OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;

OILICHUBATH MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TPOSBICHUIO JPYIUIUM B 00Mactu (HU3MKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

CamoxoHmpons.

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISM;

BJIAJCTh HaBbIKAMM I[IO3HABATENBbHOM peQleKCuu Kak OCO3HAHHS  COBEPIIAEMBIX
JIEMCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh IPUEMBI peIeKCUH ISl OLEHKU CUTYallud, BEIOOpa BEPHOTO PELICHUSs;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOBAEATEIILHOCTH.

Ipunsmue cebs u Opyeux:

NPUHUMATH ce0sl, MOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPY aHAIU3€ PE3YIbTAaTOBAEITEIBHOCTH;



IPU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OMIMOKH.

NPEJMETHBIE PE3YJIBTATHI
10xaace

B npouecce usydenus kypca pusuku 6a3oBoro yposHs B 10 ki1acce yueHUK Hayuumes:

JIEMOHCTPHPOBATh HA MPUMEpaxX Posib U MecTO (PU3UKH B (POPMUPOBAHMH COBPEMEHHOM
Hay4HOH KapTMHbl MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTMH, B
NPAaKTUYECKOH eATENTbHOCTH JIIOACH;

YUUTBHIBaTh TPAHHIBI NPUMEHEHUS H3YYEHHBIX (U3NUYECKHUX MOJeNeil: MaTepuaibHas
TOUYKa, MHEpLMaJIbHAs CUCTEMa OTCY€Ta, abCOJMIOTHO TBEPHOE TEJNO, MJCAJIbHBIA ras;
MOJEIIA CTPOEHUs Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOYCUHBIN DJICKTPUYECKUM 3aps
IpU pelieHnn GU3NYECKUX 3a/]1a4;

pacrio3HaBaTh (pU3NYECKUE SIBJIECHUS (IIPoLecChl) U OOBSICHATh HX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIAPHO-KUHETUYECKOH  TEOpUH  CTPOSHHsI  BEIIeCTBA |
JIEKTPOJUHAMUKN: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSMOJIUHEHHOE JIBUKEHHUE,
CBOOOJTHOE TIaJICHHE TEJ, JABIKCHHE 10 OKPYXHOCTH, MHEPLHS, B3aUMOJICHCTBUE TEI;
T dy3us, OpoOyHOBCKOE JBM)KEHUE, CTPOEHHUE KUAKOCTEH M TBEPABIX Tel, U3MEHEHUE
o0béMa Tenm TpH HarpeBaHWM (OXJIAXKIEHHH),TEIJIOBOE pABHOBECHE, HCIIAPEHUE,
KOHJIEHCallUs, IUIaBJIeHNe, KPUCTAIUIM3allKs, KUIICHUEe, BIaKHOCTh BO3/yXa, OBBIILICHUE
JIABJICHUS Ta3a MPU €ro HarpeBaHWM B 3aKPBITOM COCY/E, CBSI3b MEXIY MapaMeTpamH
COCTOSIHUS Ta3a B U30IPOLIECCaX; IEKTPU3ALUs TN, B3aUMOJICHICTBHE 3apsi/i0B;
OIUCHIBATh MEXAaHUYECKOE JIBWKEHME, UCIONb3Ys (pU3MUecKre BeITUYMHBI: KOOpJHHATA,
IyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHia, HMMIYJIbC Tela,
KHHETHYECKasl SHeprus, MOTeHLIUAIbHAs SHEPIHsl, MeXaHu4yeckast pabora, MexaHu4ecKas
MOITHOCTh; MPHU OMUCAHUU TPABHILHO TPAKTOBATH (PM3MUECKUI CMBICI HCIIOIB3YEMbBIX
BEJIMYMH, MX OOO3HAUYEHUS U EIMHUIIbI, HAXOAUTh (DOPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(pM3HYECKYIO BENNYMHY C IPYTMMHU BEIMYNHAMMY,

OTMCBHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC  SIBJICHUS, HCIOJIB3YS
¢u3nueckre BeIMYMHBL: JJaBIEHUE ra3a, TEeMIleparypa, CpeIHssl KUHeTH4YecKas SHeprus
Xa0THYECKOTO JBWKCHNS MOJIEKYJ, CpEIHEKBagpaTHYHas CKOPOCTb MOJEKYII,
KOJINYECTBO TEIUJIOThI, BHYTPEHHSS SHeprus, padbora rasza, Kod(QQHUIMEHT IO0JIE3HOTO
JICCTBUSL TEIUIOBOTO JIBUTATENSI; TPH ONMMCAHWUH TPABWILHO TPAKTOBATh (DU3MUECKHIA
CMBICJI HCHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYCHMS MU €AMHUIIBI, HAXOIUTHb (POPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3MYECKYIO BEIMYMHY C JPYyTUMH BETUUNHAM;

OIIHCHIBATH M3yYeHHBIE AIIEKTPHUYECKHUE CBOICTBA BEIIlECTBA "
JNIEKTPUYECKUE  sBIEHHUS  (IIPOIECChl), HCMONb3ys  (U3NYECKUE BEJIMYMHBIL:
DIIEKTPUUYECKUIA  3apsijl, DJEKTPUYECKOE II0JIe, HANPHKEHHOCTh TOJS, MOTEHIHAI,
pPa3sHOCTh MOTEHIHMANIOB; MPH OMHCAHUU TPABWIBHO TPAKTOBATH (U3UUYECKUN CMBICIT
UCTIONIB3YEMBIX BEJIIMYMH, WX OOO3HAYCHHWS W CIWHUIBI; YyKa3blBaTh (HOPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETHUUHAMU;

aHaATM3UPOBaTh (PU3MYECKHE MPOLECCHl M SBJICHUS, UCHOJB3Ysd (PU3NUYECKHe 3aKOHBI U
OPUHIUNBL 3aKOH BceMupHoro tarorenus, |, Il u Il 3akonsr HeloToHa, 3akoH
COXpAaHEHMs MEXaHMYECKOH OSHEPruM, 3aKOH COXPaHEHHs HMIIYJIbCa, MPUHIHII
CYNIEPIIO3UIIMHA  CWJI, TPUHIUI PABHOMPABHUS WHEPIHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KMHETHUECKYI0 TEOPHUIO CTPOEHUs BEILECTBAa, Ta30BbIE 3aKOHBI, CBS3b
CpefHel KHWHETHYECKOW DHEPTUU TEIUIOBOTO [IBMIKCHHS MOJIEKYJ C a0CONIOTHOM
TEMIIepaTypoil, MepBbIi 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHHUS 3JIEKTPUUECKOro
3apsana, 3akoH KyioHa; mpu 3TOM pa3nndarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPAXKEHUE U YCIOBHS (TPaHULIbI, 00JIaCTH ) IPUMEHUMOCTH;

OOBSICHATD OCHOBHBIE MPUHLUIIBI necTBus MaIlI{H, npubopoB u
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TEXHUUYECKHUX YCTPOMNCTB; pa3nuyaTh YCIOBUS HX O€30MacHOr0 HCIOJIb30BaHUS B
MMOBCEAHEBHOM XKU3HU;

— BBIIOJHATH SKCIEPUMEHTHI 1O HCCIEIOBAaHHUIO (PU3MUECKUX SIBICHHNA W TPOIECCOB C
UCTIOJIb30BAaHUEM TIPSMBIX, M KOCBEHHBIX H3MEPEHHUH: TNpPH 3STOM (HOpMYyITUpOBAThH
npobiieMy/3aauy M THUIOTE3y Y4eOHOro OSKCIEPUMEHTa; COOUpaTh YCTAHOBKY W3
IPEeUI0KEHHOT'0 000PYI0BAHUS; TIPOBOJAMTH OIBIT U (POPMYITHPOBATEH BHIBOJIBI,

— OCYUICCTBJIATH MpPsIMbIE U KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIMYUH; IMPH STOM
BbIOHMpATh ONTUMANbHBIN CIOCO0 M3MEPEHUS! UCIOJIB30BaTh W3BECTHHIE METOAbl OLICHKU
MOTPELIHOCTEN U3MEPEHUN;

— HCCIEN0BAaTh 3aBHCUMOCTH MEXIY (U3MUECKUMH BEITUYMHAMH C HCIIOJB30BAaHHEM
IPSIMBIX U3MEPEHHI: PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJYYCHHOH 3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BUAE TaOnMil U rpadukos, aenatb
BBIBOJIbI 110 pE3YyJIbTaTaM UCCIIEAOBaHUS;

— coOmoaate mpaBuia 0€30MacHOrO TpyAa MpPU MPOBEIECHUU HUCCIEJOBAHHM B paMKax
y4eOHOTO AKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM M TPOEKTHOW NEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYI0BAHMUS;

— pewmaTrh pacu€THBIE 3aJaYd C SIBHO 3aJaHHON (PU3MYECKOW MOJENbI0, HUCIOJIb3Ys
¢u3nveckue 3aKOHBI W TPHHLMWIBI, HA OCHOBE aHajHM3a YCIOBHSA 3a7addl BHIOWpATh
(bu3NYECKyI0 MOJIETb, BELACTATH (PU3NUECKHE BETMUMHBI U (HOPMYIIbI, HEOOXOUMBIE TS
e peuieHus, NPOBOJAUTh PAacuéThl U OLEHUBATh PEAJbHOCTH IOJIYYEHHOI'O 3HAYCHUS
bu3nYECKOIl BETUYNHBL;

— pemarb KayeCTBEHHbIE 3aJlay: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMUBYIO LEMOYKY
PacCyXJCHHI C ONOpPOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PH3UYECKHE
SBJICHHUS;

— WUCHONB30BaTh TNPU pEIICHWH Y4YEOHBIX 3a/ad COBpPEMEHHble HH(POPMAIMOHHbBIE
TEXHOJOTMHM JUIsl IOMCKAa, CTPYKTYpPUpPOBAaHMs, HWHTEPIPETALUU U IPEACTABICHUS
y4eOHOM 1 HAYyYHO-TIOMYJISIpHOM MHGOpMAIK, TOTYUYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB;
KPUTHYECKH aHAJIU3UPOBATh MOJTydYaeMyto HHPOpPMAIIHIO;

— TPUBOJUTH IPUMEPHI BKJIa/a POCCUUCKHUX U 3apyOEKHBIX YUEHBIX - (PU3UKOB B Pa3BUTHE
HayKd, OOBSICHEHHE TMPOILIECCOB OKPYXKAIOUIEr0 MHpa, B pPa3BUTUE TEXHUKH U
TEXHOJIOTHI;

— HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS 10 (HU3UKE B MOBCEJHEBHOM JKHM3HU JUIs
oOecrieueHrs 0Oe30macHOCTM TpU  oOpalieHuu ¢ TOpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, Ul COXPAaHEHHUsS 370pPOBbS U COONIOJIEHUS HOPM 3SKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH CPELIE;

— pabotarh B TpyMNIe C BBHIMOJIHEHUEM pAa3JIMYHBIX COLUANbHBIX pOJIEH, MIaHUPOBATh
paboTy Tpymibl, palMOHAIBHO paclpeieisaTh O0O0f3aHHOCTM W IUIAHUPOBATh
JIeSITEIbHOCTh B HECTaHJAPTHBIX CUTYalMsIX, aJl€KBaTHO OLEHUBATh BKJIAJ KaxXJ0Tro W3
YYaCTHHUKOB TPYIIIIBEI B PELIEHUE pacCMAaTPUBAEMOI TPOOIIEMBI.

11kaace
B npouiecce u3yuenus kypca ¢pusznku 6a3oBoro ypoBHs B 11 kinacce yueHUK HaydUTCS:

— JIEMOHCTPHMPOBATh HA MPUMEpax pojib U MeCTO (PU3HKK B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KApTUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKM U TEXHOJOTHUM, B
MPaKTUYECKOU NIEeATEIbHOCTH JIOJIEH, 1EeJIOCTHOCTh U €IMHCTBO (PU3MUYECKOM KapTHUHBI
MUpa;

— YUYUTBHIBaTh TPAHUIBl TPUMEHEHHUS W3YUYEHHBIX (U3UYECKUX MOJeNei: TOUYeHHBIN
SIIEKTPUYECKHUI 3apsifl, Tyd CBETA, TOUCUHBIM MCTOYHUK CBETA, SIACpHAs MOJAENIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO sIpa MPH pelieHnH (HU3HUECKUX 3aad;

— pacrno3HaBaTh (U3MUYECKUE SBICHUS (IIPOIECCh) U OOBSACHATH WX HAa OCHOBE 3aKOHOB
SJIEKTPOIMHAMHUKNA W KBAaHTOBOW (DM3HMKH: JJIEKTPUYECKas MPOBOIUMOCTH, TEIIOBOE,
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CBETOBOE, XHMHUYECKOE, MAarHuTHOE JEeHCTBHA TOKA, B3aUMOJEHCTBUE MAarHHUTOB,
AIIEKTPOMArHUTHAs MHIYKIHS, JEHCTBHE MAarHUTHOTO MOJS HAa TIPOBOJHHUK C TOKOM H
JBYDKYILMHACS 3apsii, SJEKTPOMArHUTHblE  KojeOaHWsT M BOJHBI, IPSIMOJIMHEIHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHE, MpesloMIeHHe, HHTepdepeHuus, Iuppakuus u
noJisipu3anusl cBera, Aucnepcus cBeta; (ortodnekrpuueckuii 3gdekt (horoaddekr),
CBETOBOE JaBJICHHME, BO3HUKHOBEHHE JIMHEHYaTOro CHeKTpa aToMa BOJOpOJa,
€CTECTBEHHAs U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTH;

OIKCBIBATh U3yUEHHBIC CBOMCTBA BelLIeCTBA (JIEKTPUYECKHE, MarHUTHBIE, ONTUYECKHUE,
JIEKTPUUECKYIO TPOBOAUMOCTh PA3JIUYHBIX Cpel) M UIEKTPOMArHUTHBIE SIBICHUS
(mporecchl), UCTIONB3ys (PU3MUYECKHE BEIMYMHBI: AJIEKTPUUECKUH 3apsi, CUiIa TOKa,
JIEKTPUUECKOE HANPSIKEHHUE, HIEKTPUUYECKOE CONPOTHBIIEHUE, Pa3HOCTh MOTEHIIMANOB,
OJIC, paborta TOKa, MHAYKIMS MAarHUTHOTO Mojs, cwia Awmmnepa, cwia JlopeHiia,
UHIYKTUBHOCTb KAaTYILIKH, SHEPIUs 3JIEKTPUYECKOTO W MAarHUTHOIO IOJIEH, MEpPUO U
yacToTa KojeOaHWii B KojeOaTeNTbHOM KOHTYpe, 3apsili M CHJa TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJieOaHui, (OKyCHOE pacCTOSHHE U ONTHYECKas
CHJIa JIMH3BL, IPU ONMCAHUH MTPABHIILHO TPAKTOBATH (PU3NYECKUN CMBICI MCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAUYEHUS M E€JUHMILbI, YKa3bIBaTh (DOPMYyJIbl, CBA3BIBAIOIIME JAHHYIO
(pHM3HUECKYIO BENNYMHY C IPYTMMHU BEIHYNHAMMY,

OINKCBHIBATh M3yUYCHHbIC KBAHTOBBIC SBICHHWS W TIPOLECCH, HCIONB3Yys (hru3myecKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTa CBETA, SHEPIHs
¥ UMITYJIbC (DOTOHA, IEPHUOJ MOTypacIiaa, SHEPTHsI CBSI3M aTOMHBIX sIJIep; TP OTIMCAHUH
IPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YyEMBIX BEIMUYUH, X 0003HAUCHUS U
€IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIONIME JAHHYIO (DU3MUYECKYI0 BEIUYHHY C
JPYTUMH BeJTMYNHAMHU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJIMUYUHBI;

aHaJM3UPOBaTh (PU3MYECKHE MPOLECCHl U SABJICHUSA, UCHOJb3Ys (PU3MUECKHE 3aKOHBI U
OpUHIUNBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO M MApaJLICIIEHOTO COCIUHEHHS
IPOBOJHUKOB, 3aKOH Jlkxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOM HHAYKIUH, 3aKOH
NPSIMOJIMHEMHOTO pPaclpOCTPaHEHUs] CBETA, 3aKOHBI OTPAXCHUS CBETAa, 3aKOHBI
IpeJOMIIEHUS] CBeTa; ypaBHeHHEe OWHmITeHHa a1 (oTodddexra, 3aKOH COXpaHEHHS
DHEPTUH, 3aKOH COXPAHEHHUs WMITYJIbCa, 3aKOH COXPAaHEHHS SJICKTPUYECKOTO 3apsja,
3aKOH COXPaHEHMsI MacCOBOT'0O YMCIIA, MOCTyaThl bopa, 3aKOH pajin0aKTUBHOTO pacmaja;
IpA JTOM PAa3UYaTh CJIOBECHYIO (OPMYITHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BbIpa)KEHHUE U yCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpeNieNIATh HaNpaBieHUE BEKTOpa MHAYKIHMUM MAarHUTHOTO IOJI MPOBOJHUKA CTOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH301;
BBINOJIHATh DKCIIEPUMEHTBI 0 HCCIEAOBAHUIO (U3NYECKUX SIBICHUH M TMPOIECCOB C
UCMOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEpPEHHH: Npu 3TOM (HOpMyIUpOBaTh
npo0isieMy /3a7ady ¥ rUIOTE3y YUeOHOro AKCIIEPUMEHTA;

coOMpaTh YCTaHOBKY W3 TMPENJIOKEHHOTO OOOpYNOBaHHS, MPOBOAUTH ONBIT H
(GbopMyIMpOBaTH BHIBOAKI;

OCYILECTBIIAATh TPSAMBbIE M KOCBEHHBIE M3MEpPeHMS (U3NYECKHX BEIMYMH; TPU 3TOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M MCIIOJIB30BaTh W3BECTHBIE METOJIbI
OLIEHKH TOTPEIIHOCTEeN N3MEPEHHI];

UCCIIEIOBaTh 3aBUCHUMOCTH  (PM3MYECKUMX BEJIMYMH C HCIIOJIB30BAaHHEM IPSIMBIX
U3MEPEHUIl: MpU H3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCUPOBATh PE3YJIbTATHI
TIOJTYYCHHOHM 3aBHCHMOCTH (PM3UYECKUX BEIUYMH B BUE TAOJHII U TPaQHKOB, JENaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIET0BaHMS;

coOuo/iaTh MpaBuiia 0Oe30MacHOro TPyAa IMPH TMPOBEICHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO DKCIEPUMEHTa, y4eOHO-MCCIIEOBATEILCKOM W TPOCKTHOW JIEATENIEHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paToOpHOro 000py10BaHUS;
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— pemarb pacy€THBIC 3aJaud C SBHO 33aJaHHOM (PU3MYECKOH MOJENblo, HCHOIb3Ys
¢u3nueckue 3aKOHbI M TMPHUHLUIBI, HAa OCHOBE aHajM3a YCIOBHSA 3a7ayd BHIOWMpATh
(Gu3n4ecKy0 MOJIelIb, BBIAEATh (PU3NUECKUE BETUUMHBI U (hOPMYJIbl, HEOOXOAUMBIE IS
e€ pelieHus, NPOBOJAUTh PAcuéThl U OLEHUBATh PEAJbHOCTH IOJYYEHHOI'O 3HAYCHUS
(Gu3n4eCcKOoil BETUUNHBL;

— pelaTh Ka4yeCTBCHHBIC 3a/layM: BBICTPAUBATh JIOTUYECKH HE IIPOTUBOPEUYUBYIO LIENOUYKY
paccy)XKIeHHH C ONOpod Ha H3yYeHHBbIC 3aKOHbBI, 3aKOHOMEPHOCTH U (HU3UYECKUE
SBJICHUS;

— MHCIIOJB30BaTh IIPU pELIEHMH Y4eOHBIX 3aJady COBPEMEHHbIe HMH()OPMaIMOHHBIE
TEXHOJIOTMHU JUIsl IIOMCKAa, CTPYKTYpPUpPOBAaHMs, HWHTEPIPETALUU U IPEACTABICHUS
y4eOHOH M Hay4HO-ITOMYJIAPHON MH(POPMALIUHU, TOTYYEHHON U3 Pa3INUHbIX HICTOUHUKOB,;
KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHIO;

— OOBACHATH NPUHIMIIBI JEHCTBHA MAallMH, NPUOOPOB W TEXHUYECKUX YCTPOMCTB;
pas3nyaTh ycaoBUsA UX O€30IIaCHOIO MCII0JIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

— TPUBOJIUTH NMPUMEPHI BKIIA/a POCCUUCKUX UM 3apyOeXHbIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIIPOIECCOB OKPYXKAIOMIETO MHpa, B pPAa3BUTHE TEXHUKH H
TEXHOJIOT UM,

— MHCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMS 10 (U3UKE B IOBCEJHEBHOM JKHM3HU JUIs
oOecnieueHus 0Oe30maCHOCTM IpU  oOpalieHuu ¢ nOpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, Ul COXPAaHEHHUs 370pPOBbS U COONIOJEHHS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYIKAIOILIEH CPELIE;

— paborate B TpyHIe C BBHIMOJHEHHEM pAa3IHMYHBIX COLMAIBHBIX pOJICH, IUIAHUPOBAThH
paboTy rpymnisl, pallMOHAIIBHO PacHpeAesaTh O0S3aHHOCTU U IJIAHUPOBATH EATEIbHOCTD
B HECTAHJAPTHBIX CUTYalUsAX, aJCKBATHO OLEHUBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB
IPYMIIBI B pEIIEHUE PACCMATPUBAEMOM NPOOIIEMBI.

COZAEPXAHUE YUYEBHOI'O ITPEAMETA «®U31KA»

(FA30BBIM YPOBEHD)
10x1acc
PA3JIEJI 1. ®U3HKA 1 METOJbI HAYYHOI'O TO3HAHUSA
®uszuka — Hayka o mpupoje. HayuHble MeTonpl IMO3HAHMSA OKpyXkaromero mupa. Pois

HKCIEPUMEHTA U TEOPHH B IpOIlecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue pusnueckux sBieHUH U npoueccoB. Hayunble runote3pl. @usndeckre 3aKOHBI

U TeopuH. ['paHUIBI MPUMEHUMOCTH (PHU3NYECKHX 3aKOHOB. [Ipuniun coorBeTcTBHs. Ponb u

MeCTO (U3UKK B (OPMUPOBAHHUU COBPEMEHHOM HAy4YHOM KapTUHBI MUpPA, B MPaKTUYECKON

JeATEIbHOCTH JIFOACH.

Jlemoncmpayuu

l.AHanoroBele ¥ 1UGPOBBIE U3MEPHUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE  JaTUYUKH.

PA3JIEJ 2. MEXAHUKA

Temal. Kunematnka

MexaHn4eckoe JBHKEHUE.

OTHOCHUTEIBHOCTP MEXAHUUYECKOTO ABMKEHHA. Cucrema orcuéra. Tpaektopus. Ilepememenue,

CKOpPOCTh (CpeIHsIsl CKOpOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOpPEHHE MaTepHalbHOW TOYKH, HX

IIPOEKIMU HA OCH CUCTEMBI KOOpAUHAT. CII0KEHUE NTEPEMEIICHNN U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPSMOJMHEHHOE JBIDKEHHE. [ paduku 3aBUCHUMOCTH

KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEPEMEIIECHNS MaTEPUATILHON TOUKH OT BPEMEHHU.

CBobomHoe maienne. Y ckopeHrue cBoOoIHOTO nafieHus. KpuBonuHeitHOe nBIkeHne. [|BrkeHne

MaTepUaJIbHOM TOYKHU II0 OKPYKHOCTH C IIOCTOSHHOM II0 MOXYIK CKOPOCTBIO. YTIIOBas

CKOpPOCTh, JIMHEWHas CcKopocTh. Ilepwom m dYactora oOpamenus. lleHTpocTpemuTenbHOE

YCKOPEHHE.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHnue. CHUAOMETp, IBUKEHUE CHapsIOB,
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LEITHBIE U pEMEHHBIE NTEPEIAYN.

Jlemoncmpayuu

1.Mopens cuctemsbl OTCUETA, HIUTFOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK JIBHXKCHMUS.
2.IIpeobpa3oBaHnEABIKEHHM € UCTIOIB30BAaHIEM MTPOCTHIX MEXaHU3MOB.

3.ITaneHue Ten B BO3yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

4.Habmonenne ABMKEHHS Tesa, OpOIIEHHOTO MO YIJIOM K TOPH30HTY U TOPU30HTAIBHO.
5.M3mepenue yckopeHust CBOOOJHOTO MaeHUSI.

6.Hanpapnenue cKOpOCTH MPUIBHKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

1. 3y4yeHne HepaBHOMEPHOIO JBUKEHMSI C LIENbIO OIIPEIETICHUSI MTHOBEHHON CKOPOCTH.
2.MccnenoBaHrue COOTHOUIEHUS MEXAY MyTSAMHU, IPOWIEHHBIM M TEJIOM 3a IOCIEI0BATEIbHBIC
paBHBIE NMPOMEKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM JABHMKEHUHM C HAYaJIbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

3.M3ydeHue NBUKEHUS IIAPUKA B BSA3KOM KHJIKOCTH.

4.VI3yueHue ABMXKEHUS Tella, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema2. lunamuka

IIpuauun otHocurenbHOocTH [anmunes. Ilepseiit 3akoH HproroHa. HepuuaibHblE CHCTEMBI
oTCY€Ta.

Macca Tena. Cuna. Ilpunuun cynepno3uuuu cui. Bropoii 3akon HeroTOHa 11 MarepuanbHOU
Touku. Tpernii 3akoH HplOTOHA [1s1 MaTEepHANIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTb.

Cuua ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buapl TpenHus (oKosi, CKOJIbKEHUS, KAYCHUS]).
Cuna tpenusi. Cyxoe tpenue. Cunia TpeHUS CKOJBXKEHHUS U cuiia TpeHus nokos. Koadduument
TpeHus. Cuiia CONMPOTUBIICHUS MPU JIBMKEHUU Tela B KMJIKOCTH Wiu ra3e. lloctymarenbHoe u
BpallaTeIbHOE JABIKEHNE a0COMIOTHO TBEPIOTOTENA.

MoOMEHT cuiibl OTHOCUTENBbHO Ocu BpauieHus. [liedo cuibl. YcnoBus paBHOBECHS TBEPAOTO
Tena.

Texnuueckue ycmpoticmeéa U  NpaKmuyeckoe npumeHenue: TONUIMIHUKU, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

1.5IBnenue nuepuum.

2.CpaBHEHHE MacC B3aUMOJICHCTBYIOIINX TE.

3.Bropoii 3akoH HeroToHa.

4.VI3mepeHue cul.

5.CnokeHune cuil.

6.3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaIuu.

7. HeBecoMmocTb. Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHUH.

8.CpaBHEHHE CHJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

9.YcnoBus paBHOBecus TBEPAOTO Tena. Buasl paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

1.U3yueHne 1BU>KEHUSOPYCKATOHAKIIOHHOUIIIIOCKOCTH.
2.MccnenoBanne3aBUCUMOCTHCHITYIPYTOCTH,BOSHUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasIle,
OT ux nedopmanuu.

3. UccnenoBanue yCcaoBU paBHOBECHS TBEPAOTO Tea, UMEIOIIEr0O0ChBPAICHHUS.
Tema3.3aKkoHbI COXpaHEHHS B MEXaHUKe

Nmmynsc matepuanbHON TOYKH (TeNa), CHCTEMBbl MaTE€PHAIBHBIX TOYEK. VIMITynbC CHUITBI U
W3MEHEHHE HMITyJIbca Tela. 3aKOH COXpaHEHHUs HMITyJbca. PeakTuBHOE aBrkeHue. Paborta
CHIIBI. MONTHOCTE CHJIELI.

Kunerndeckas sHeprusi MaTepualibHON Touku. Teopema 00 U3MEHEHHH KHHETHUECKON YHEPTHH.
[Torenmmansuass sHeprus. [loTeHImanpHas SHEpPrus ynpyroaeGOpMUPOBAHHOW TMPYKUHBI.
[ToreHnuanpHas »HEpPrust Tela BOMU3M TOBEPXHOCTH  3E€MIIH. [loTenuuanpupie U
HEMOTEHIMaIbHBIE CHIIB. CBS3b pa0OThl HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH
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JHEPIUM CUCTEMBI TeJl. 3aKOH COXPAHEHMs MEXaHHUYECKOM HHEPruu. YIPYrue M HEynpyrue
CTOJIKHOBEHUSI.

Texnuueckue ycmpoticmea u npakmuieckoe npumereHue . BOGTOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

1.3akoH coxpaHEeHUs UMITyJIbCa.

2.PeakTHBHOE IBMKECHUE.

3.Ilepexoa MOTEHIIMAILHOW YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1.M3ydenne abCOMOTHO HEYyHpyroro yjaapa ¢ TOMOILIbIO JBYX OJMHAKOBBIX HUTSIHBIX
MAasiTHUKOB.

2. UccnenoBanue cBs3U pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOM SHEPruH Tejla Ha mpuMepe
PacTsKEHUS PE3UHOBOIO XKI'yTa.

PA3JIEJI 3. MOJIEKYJISAPHASA OU3NKA n TEPMOJINHAMUKA
Temal. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TeOpUM

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOH TEOPUM M MX OIBITHOE OOOCHOBAHHUE.
bpoynoBckoe nBuwxkenue. Juddysusa.  Xapakrep IBMKEHUS U B3aUMOJCHCTBHUS YaCTHULL
BeulecTBa. Mojenu CTpOeHHUsl Ta30B, JKUAKOCTEW M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BELIECTBA Ha OCHOBE JTHUX Mozeneil. Macca u pasmepbsl Mojekys. KosnuecTBo BelecTsa.
[Tocrosinnast ABorapo.

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

Mopnens upeanbHoro rasza. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KMHETUYECKOW TEOPHUH
uieanbHOro rasa. AOCOJIOTHas TemIeparypa Kak Mepa CpeJHEed KHHETHYECKOW SHEepruu
TEIJIOBOTO JBMKeHMs dactun rasa. lllkama temmneparyp KeneBuna. ['a30BblE 3aKOHBI.
VYpasuenue Mengeneesa - Knaneiipona. 3akon JlaneToHa. HM3ompoueccel B UA€aIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe nmpeacTaBieHne N30MpoLEecCoB: U30TepMa,
u30Xxo0pa, n3obapa.

Texnuyeckue ycmpoucmea u npaKmuyeckoe npumeHenue: TepMOMETP, OapoMeTp.
Llemoncmpayuu

1.0OmbITHI, JOKa3bIBalOIIME JMCKPETHOE CTPOEHHME BewlecTBa, (ororpaguu  MOJEKYI
OpraHUYEeCKHUX COCIUHECHUM.

2.0mbITHI 0 UG GY3UHN )KUIKOCTEH U ra3os.

3.Mozens OpOYHOBCKOTO JBHXKEHUSI.

4 Monens onbita llITepHa.

5. OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOJECHCTBHSL.

6. Mogenb, niuocTpupyomiast Ipupoy JaBlI€HUS ra3a Ha CTEHKH COCY/a.

7. OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOIO Ira3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

1. Omnpenenenue MaccChl BO3JyXa B KJIaCCHOU KOMHATe Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI, 1aBJICHUS U TEMIIEpaTypbl BO3yXaBHEH.

2. MccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPaMU COCTOSIHUS Pa3peXEHHOrorasa.

Tema2. OCHOBBI TEPMOAUHAMHUKH

TepmoauHaMudeckas cuctemMa. BHyTpeHHsIsI SHEprusi TepMOJUHAMUYECKOH CUCTEMBI U CIIOCOOBI
e€¢ wu3meHeHus. KomnyecTBo Temnorsl U pabota. BHYTpeHHsS sHepruss OJHOATOMHOIO
UJEAIbHOIO0 ra3a. Buael Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUA, U3JIyYCHHUE. Y I€IIbHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEMIOTHI Py TEIIoNepeaayde.

[Tonstue 00 agmabatHom mporecce. IlepBblii 3akoH TepmonuHamuku. [IprMeHeHHe TepBOro
3aKOHa TEPMOJAMHAMUKH K H3ompoiieccaM. I'padudeckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs mpo1eccoB B MPpUPOJIE.

TemoBeie MamumHbl. [IpuHIMNBL AelcTBUSA TemIoBbIX MamuH. I[IpeoOpa3zoBaHusi sHepruu B
termoBeiXx MamuHax. KIIJ[ temnoBoit mammubl. [ukn Kapuo u ero KIIJ. Dxonormueckue
pOo0OJIEMBI TEIJIOIHEPTETHKH.
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Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: JBUTaTeIb BHYTPEHHErO CrOpaHMs,
OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

1.3MeHeHHe BHYTPEHHEH YHEPTUU TeJa MPH COBEPIICHUH PAOOTHI: BBUICT MPOOKU U3 OyTHUIKU
MOJ1 ICMICTBUEM C KaTOro BO3[yXa, HarpeBaHue 3upa B JTaTyHHOU TpyOKe MyTEM TpeHHUs (BUIECO
JIEMOHCTpAIHs).

2.M3meHeHne BHYTpEHHEH dHEpruu (TeMIepaTyphl) Tejla U TeIuioneperaye.

3.01BIT 110 aIMadaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

4.Mogenu napoBoil TypOUHBI, ABUTATENs] BHYTPEHHETO CrOpaHusl, pEaKTUBHOT'O JABUTATEsl.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1.3mepenue yaenbHON TEMIOEMKOCTH.

Tema3. ArperatHbie COCTOSIHMS BellleCTBA.

®a3oBsie niepexoibl. [TapoobpazoBanue u konaeHcanus. Mcnapenue u kunenue. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIXHOCTH BO3ayxa. HacelmeHHsbli map. Y aenpHas Terora napooopa3zoBaHusl.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHM30TPONHS CBOWCTB KPHCTAJIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBneHue u kpucramumszanus. Y IeiabHas
terutoTa tiasieHus. CyOnumanys. Y paBHEHHE TEIIOBOTO OaiaHca.

Texnuueckue ycmpoucmea u NpaKmuyeckoe npuMeHeHue. TUTPOMETP U  ICHUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TIOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMaTEPHUAJIOB,d HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

1.CBoiicTBa HACBHIILIEHHBIX MTAPOB.

2.Kurienue rnpu NOHM>KEHHOM JIaBJICHUU.

3.CiocoObI M3MepEeHUs BIaXKHOCTH.

4.Habmoienre HarpeBaHusl M IIaBJICHHS KPUCTAJUIMYECKOTO BEIECTBA.
5.JIeMOHCTpalusKPUCTAILIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1.MI3MepeHue OTHOCUTENBHOM BIAXXKHOCTH BO3/yXa.

PA3AEJI4. DJIEKTPOANHAMUKA

Temal. DiekTpocTaTHKa

DnekTpu3anus Teia. DIeKTpUUYeCKud 3apsia. JIBa BuUIa AEKTpUYECKUX 3apsioB. [IpoBogHUKH,
JOUANEKTPUKA U TOJYNPOBOJHMKHU. 3aKOH COXpaHEHHUs DBJIEKTPUYECKOro  3apsija.
B3aumoneiicteue 3apsaoB. 3akoH Kynona. ToueuHblil sieKTpUUYecKHuil 3apsig. DIEKTPUIECKOE
nosie. Hanpsixk€HHOCTh 3nekTpruyeckoro mois. [IpuHumn cynepno3uuuy 3JeKTPUUEeCKUX Moiei.
Jluaun HanpsKEHHOCTH SJIEKTPUUYECKOTO TTOJISL.

Pabora cun snextpocratuueckoro nois. [lorenmnuan. Paznocts nmoreniumanos. [IpoBonHuku u
JUAJICKTPUKU B DJIEKTPOCTATHUECKOM ToJie. J(uanekTpruyeckasi mpoOHUIIAeMOCTb.
OnektpoéMKocTh. KoHaeHcaTop. DNEKTpOEMKOCTh  IIOCKOTO  KOHAEHcaTopa. JHeprus
3apsyKEHHOTO KOHJIEHCaTopa.

Texnuueckue ycmpoucmea u npaKkmuyeckoe HpumMeHeHue: DIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE S3JIEKTPONpPHUOOPOB, KOHAEHCATOpP, KONMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

1.YcTpoicTBO U MPUHLMI JEHCTBUS 3JIEKTPOMETPA.

2.B3anMoJIeiicTBME HA3JIEKTPU30BAHHBIX TEII.

3.DneKTpruecKoe MoJe 3apsKEHHBIX Tell.

4.1TpOBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

5.2nekTpocraTuyeckast 3anuTa.

6./IM3JIEKTPUKH B JIEKTPOCTATHYECKOM MOJIE.

7.3aBUCUMOCTD 3JIEKTPOEMKOCTH MJIOCKOTO KOHAEHCATopa OT IUIOIIAAu IUIACTUH, PACCTOSIHUS
MEXIy HUMH U TAAJIEKTPUICCKON TPOHUIIAEMOCTH.
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8.OHeprus 3apsHKEHHOT0 KOHIEHCATOoPa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1.M3mepenue 351eKTpOEMKOCTH KOHIEHCATOPa.

Tema2. IlocTOAHHBIN JIEKTPHUYECKHI TOK.

Toxu B pa3nuyHbIX Cpenax.

DJIEKTPUUECKHUI TOK. Y CIOBUSl CYLIECTBOBAHUS 3JIEKTpUuecKoro Toka. Mcrounuku toka. Cunia
toka. [loctossnubiii Tok. Hanpspkenue. 3akon OMa st ydacTKa Lenu.

DNEKTPUYECKOE COINPOTUBIIEHUE. YIEIbHOE CONPOTUBIEHHE BellecTBa. [locienoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH [xoynsa-Jlenma. MomiHocts anekrpuyeckoro Toka. 3/C u
BHYTpEHHEE CONPOTHUBIIEHUE UCTOYHMKAa TokKa. 3akoH OMa i TOJHOW (3aMKHYTOIN)
NeKTpUYecKou nenu. Koporkoe 3aMbIkanue.

ODJIEKTPOHHAsA MPOBOAMMOCTD TBEPIBIX METAJJIOB. 3aBUCUMOCTh CONPOTUBIIEHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUYECKUH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonnuku. CoOCTBEHHasi U TMPUMECHAs MPOBOAMMOCTH HOJIYNMpPOBOIHUKOB. CBOICTBa
p—n-niepexoxa. [TomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYecKUi TOK B pacTBOpax M paciulaBax 3JIEKTPOJIMUTOB. DNEeKTPOIUTUYECKAS
Jucconanus. DIEKTPOIIN3.

OnexTpuueckuil TOK B raszax. CaMOCTOATEIbHBIM M HECAMOCTOSATENbHBIA paspsaa. MonHus.
ITna3ma.

Texnuueckue ycmpoiicmea u Npakmuieckoe npuMeHeHue. aMIEPMETp, BOJBTMETp, pPeocTar,
UCTOYHUKMA TOKA, DJIEKTPOHArpeBarelbHbIe MPUOOPBI, SIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKyyMHBIH JHON, TEPMHUCTOPBI M  (OTOPE3UCTOPHI,
MOJIYIIPOBOJIHUKOBBIN JINO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

1.M3MepeHue cuibl TOKa U HAIPSIKEHUSL.

2.3aBUCUMOCTh CONPOTUBJICHMS LWIMHIPUYECKUX MPOBOAHMKOB OT JUIMHBI, IUIOLIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepuaa.

3.CmMelaHHOE COeIMHEHNE TIPOBOIHUKOB.

4.IIpsmoe usmepenne JJIC. KopoTkoe 3aMblKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHET0 COMPOTUBIICHUS.

5.3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

6.I1poBOAMMOCTE 3JIEKTPOJIUTOB.

7.MckpoBoO¥ pa3psia ¥ TPOBOAMMOCTE BO3AyXa.

8.O1HOCTOPOHHSISI TPOBOJIUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

1.M3yueHne cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

2.N3mepenne 3/1C NCTOYHMKA TOKA U €0 BHYTPEHHETO CONTPOTUBIIEHUS.

3.HaGmtonenue snexTposusa.

MEXIPEIMETHBIE CBSA3U

N3yuenne kypca ¢usuku Oa3zoBoro ypoBHSB lOkjacce oOCyIIecTBIsIeTCS € Y4E€TOM
COJIep’KaTeNbHBIX MEXIIPEJIMETHBIX CBA3€Hl C KypcaMu MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemmvie nonamus, céA3aHHblE C UZYUEHUEM MEMO008 HAYYHO20 NO3HAHUS: SBIECHUE,
Hay4HbII (akT, runoresa, puU3nveckas BeJIHMUMHA, 3aKOH, TEOPHs, HAOJIOCHHE, SKCIIEPUMEHT,
MOJIeJIMPOBaHUE, MOJIEINb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHHI; JTUHENHHas (yHKIMA, napaboina, runepbona, ux
rpaduku M CBOMCTBA; TPUTOHOMETPUYECKHE (PYHKIMH: CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC;
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKIECTBO; BEKTOPHI M HX INPOEKIHH HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.
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buonocus: mexanmdeckoe IBUKEHHE B KUBOM mpupoje, M dy3us, 0cCMOC, TEIII000MEH JKHUBbBIX
OpraHU3MOB (BHbI TEIUIONEpPEaAUn, TEIVIOBOE PAaBHOBECUE), IIEKTPUUECKUE SIBICHUS B KMBOMU
pUpoJIe.

Xumusa: JDUCKPETHOE CTPOECHME BEILLECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XKUAKOCTEW U Ta30B, 3JIEKTPUUECKUE
CBOICTBa METAJIOB, 3JEKTPOJIUTHYECKAs JUCCOLMALUS, TaJIbBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE IBMIKEHMH C MCIIOJIB30BAHMEM MEXAHU3MOB, YUYET TPEHHUS B
TEeXHHUKE, TMOJIIUITHUKH, HCIOJb30BAaHME 3aKOHA COXPAaHEHHUs HMITyJibca B TEXHUKE (pakeTa,
BOJIOMET H T. I1.), IBUTATENIb BHYTPEHHETO CTOPaHMs, TapoBast TypOuHa, OBITOBO XOJIOAUIBHHUK,
KOHIWIIMOHEP, TEXHOJOTUU TONY4YeHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEpHaJlOB, ¥  HAHOTEXHOJOTMM,  D3JEKTPOCTAaTHYECKas  3allMTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEp, DJIEKTPOHArpeBaTeIbHbIC puoopsI,
AJIEKTPOOCBETUTENBbHbBIE IPUOOPHIL, FAJIbBAHUKA.

11kaacc
PA3JEJI4. QJIEKTPOAUHAMMUKA
Tema3.MarautHoe noJje. JJeKTPOMATHUTHAS HHAYKIUS
[TocTostHHbIE MarHUTHl. B3aumoneiicTBUE NMOCTOSHHBIX MarHUTOB. MarHutHoe mnoiie. Bektop
MAarHuTHOM HMHAyKUMH. lIpyHIMD cynepno3suumMyM MarHUTHBIX MOJed. JIMHMM MarHuTHOU
nHayKuuy. KapTuHa AMHUI MarHUTHOM MHIYKIIMU T1OJIS1 IOCTOSIHHBIX MarHUTOB.
MaruauTtHoe 1noJje IpoBoHUKA ¢ TOKOM. KapTuHa JTMHMI MHIYKIMU MarHuTHOTO MOJIsl ATUHHOTO
IpsIMOTO TMPOBOJHHMKA MU 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KATYHIKA C TOKOM. OmbIT
Opcrena. B3zauMopelicTBre TPOBOAHUKOB C TOKOM.
Cuia Amrnepa, e€ monynb 1 HanpasieHue. Cuna JlopeHia, e€ MOAyib U HarpasieHue. JBmxeHue
3apsDKEHHOM 4YacTUIbl B OJHOPOIHOM MarHuTHoM mone. Pabora cunbl Jlopenua. fIBnenue
IIEKTPOMAarHuTHOW MHAYKIUH. [IoTOk BekTOpa MarHUTHOM MHAYKIMH. DJIC MHIyKuuu. 3akoH
aNeKTpoMarHuTHOM WHAYKIUU Dapanes. BuxpeBoe snexkrpuyeckoe mnoje. IC uHIyKIUHU B
IIPOBOAHMKE, JBUKYILEMCS MOCTYNATEIbHO B OTHOPOAHOM MarHuTHoM nose. [Ipasuito Jlenna.
WupyktuBHOCTH. fIBNeHue caMouHayKuuu. DJIC caMOMHAYKIMH. ODHEpPrusi MarHUTHOTO MOJIs
KaTyIIKH C TOKOM. DJIEKTPOMarHUTHOE TOJIE.
Texnuueckue  ycmpoucmea U  NpPaAKMuyeckoe NpuMeHeHue.  TIOCTOSHHBIE  MAarHHTHI,
AIIEKTPOMArHUTHI, AIEKTPOIBUraTEIlb, yCKOPUTENIN DIIEMEHTAPHBIX YaCTHILI, UHAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu
1.OnsIT Dpcrena.
2.0OTKJIOHEHHE TEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.
3.JIuHMM MHIYKIMM MAarHUTHOTO ITOJIA.
4.B3anmMopeiicTBUE JBYX IPOBOJAHUKOB C TOKOM.
5.Cuna Amnepa.
6./leiicTBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.
7.51BIIEHUE DIEKTPOMArHUTHOW UHIYKLIHH.
8.IIpaBunoJlenna.
9.3aBucumocts 3/1C MHAYKIMH OT CKOPOCTH MU3MEHEHUSI MarHUTHOT'O TIOTOKA.
10.5IBnenne caMOMHIYKIMH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
1.M3y4yeHre MarHUTHOTO MOJIS KaTyIIKH C TOKOM.
2.MccnenoBanue 1eWCTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.
3.MccnenoBanue sSBIEHNA 3JEKTPOMAarHUTHOW WHIYKIIAH.

PA3JIEJI 5. KOJIEBAHUSA U BOJIHbBI
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Tema 1. Mexannuyeckue 1 3JIeKTPOMAarHUTHbIE KOJIeOaHUs

Konebartenbnas cucrema. CBOOOAHBIE MeXaHWUECKHE KoyiebaHus. ['apMoHHUYecKkre KoleOaHus.
ITepuon, vacrora, amrmutyna U (aza xonebanmit. [IpyXuHHBIM MasTHUK. MaTeMaTHYECKUMA
MasiTHUK. Y paBHEHUE rapMOHUYECKUX KoJjieOaHuil. [IpeBpaliienue sHepruu npu rapMOHMYECKUX
KOJIeOaHUsIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE O3JIEKTPOMArHWTHBIE KOJNEOAHHWS B  HICATHHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYeCKUMU U 3IIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJIeOATEIbHOM
KOHTYpe.

[IpencraBiaenne O 3aTyxaroIUX KoieOaHWAX. BBIHYXIEHHbIE MEXaHMYECKHE KoJeOaHMs.
Pe3onanc. BeiHyk/1eHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

ITlepemennbiii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH INEPEMEHHOTO TOKA.
AMIUITUTYTHOE U ICUCTBYIOIIEe 3HAUCHUE CUIIBI TOKA U HAPSIYKEHHUSI.

Tpancopmarop. IlpomsBoxncTBo, mepenadya W MOTPeOJICHUE HIEKTPUUECKOM DHEPTUm.
OKOJIOTUYECKHE PUCKH TIpU TPOU3BOJACTBE 3JeKTpodHepruu. KynpTypa ucnoiab30BaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HHU.

Texnuyeckue ycmpoiicmea u npakmuyeckoe npumeHeuue: SIEKTPUYECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKa, JIMHUU AJIEKTponepeay.

Jlemoncmpayuu

1.UccnenoBanue mnapameTpoB KoJeOATeIbHOM CUCTEMbI (IIPYKUHHBIM WIM MaTeMaTUYeCKU
MasITHHK).

2.Hab6roieHne 3aTyXaromux KoJeOaHui.

3.HccnenoBanue cBOWCTB BBIHYX/ICHHBIX KOJIeOaHUH.

4.HabroneHne pe3oHaHca.

5.CBOOOIHBIE PTEKTPOMArHUTHBIE KOJEOAHUS.

6. OcmwuorpaMMbl  (3aBUCUMOCTU  CWJIBI TOKa U HANpsOKEHUsT OT BpPEMEHH) s
3IEKTPOMArHUTHBIX KOJIeOaHUH.

7. Pe3oHaHC MpH MOCIEIOBATEIbHOM COEAMHEHUU DPE3UCTOPA, KATYIIKHM HHAYKTUBHOCTH U
KOHJIEHCATOPA.

8.Mojenb TUHUY 3JEKTPOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

1.UccnenoBanue 3aBUCMMOCTH TEpUOJA MalbIX KOoJeOaHUU Tpy3a Ha HUTH OT JJUHBI HUTH U
Maccsl Ipy3a.

2.MccnenoBanue nepeMeHHOro ToKa B LIENU U3 MOCIEA0BATENbHO COETUHEHHBIX KOHJEHCATOPA,
KaTyIlIKH U PE3UCTOpA.

Tema2. Mexannueckue M 3J1eKTPOMAarHUTHbIE BOJIHBI

Mexannueckue BOJIHBI, YCIOBHs pacrnpoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHus H
JvHa BosiHbl.  [lomepeunsle M mponosibHble BoOJHBL.  MHTepdepeHmmss u  audpaxius
MeXaHM4YeCcKHX BOJH. 3BYK. CKOpocThb 3BykKa. I'poMKkocTh 3Byka. Bricota ToHa. TemOp 3Byka.
ONEeKTPOMarHUTHbIE BOJIHBI. YCIIOBUS HW3JyY€HUS JJIEKTPOMAarHUTHBIX BOJH. B3anMmHas

OpHEHTAIUs] BEKTOPOB E] E V B 3JIEKTpPOMarHuTHoi BosiHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpaKEHHE, TpEIOMIICHHE, TMoJisipu3anus, Audpaknus, WHTepHEPEHIHs. CKOpOCTh
ANIEKTPOMAarHUTHHIX BOJH. [llkanma 3neKkTpoMarHUTHBIX BOJIH. [IpuMeHeHne 3y1eKTpoMarHuTHBIX
BOJIH B TEXHHKE U ObITY. [IpHHIIMTIBI pagroCBs3U U TeNeBUICHHS. Pagnonokanusi.
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: My3blKallbHble HHCTPYMEHTHI,
yIIBTPa3BYKOBAs IMarHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paAHONPUEMHHK, TEIEBU30D,
anTeHHa, Ttenedon, CBY-meus.
Jlemoncmpayuu
1.06pa3oBaHue U pacpoOCTPaHEHHUE MONEPEUHBIX U MTPOJOJIBHBIX BOJIH.
2.Konebuomieecs: Ten0 KaKk HCTOYHHK 3BYKa.
3.HaGmonenue oTpakeHus ¥ IPETOMIICHHS MEXaHHYECKUX BOJTH.
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4 HaGmonenune nHTEpPepeHInn 1 TU(PpaKkIiuu MEXaHNIECKUX BOJTH.

5.3ByKOBOI pEe30HAHC.

6.Habmoienre cBsi3u rpOMKOCTH 3ByKa 1 BBICOTHI TOHA C aMIUTATYAOW U YaCTOTON KOJICOaHMiA.
7.MccnenoBanyie CBOMCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPAXXEHUE, IPEIIOMIICHUE, ITOJISIpA3aLus,
nudpakiys, tHTepPepeHIIHs.

Tema3.OnTuka

I'eomerprueckas onrtuka. [IpsmonuHeiiHOE paclipocTpaHEHHE CBETAa B ONHOPOAHOU cpene. Jlyu
cBeTa. ToueuyHblll UICTOUHUK cBeTa. OTpakeHue cBeTa. 3aKOHbBI oTpakeHus csera. Iloctpoenue
n3o0paxkeHnii B IUIOCKOM 3epkanie.  IIpenomienue cBera. 3akoHbI INPETOMJICHHS CBETa.
AOconoTHBIN nokazatens npenomiienus. [loaHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yron
IIOJIHOTO BHYTpeHHero orpaxeHus. Jucnepcus cera. CioxHblii cocTaB Oesnoro cBera. Ler.
Cobuparomue U paccerBarolye JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHHE M ONTHYeCKas
cwia TOHKOW JymH3blL. IlocTpoeHne u3o0paxeHUil B COOMpAIOUIMX M PACCEUBAIOLIMX JIMH3AX.
PopMysa TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBACMOE JINH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBast ontuka. WHtepdepenuust cBera. KorepeHTHbIE WCTOYHUKH. YCIIOBUSI HAOIIONCHUS
MAaKCUMyMOB 1 MUHUMYMOB B HHTEP(EPEHLIMOHHON KapTHHE OT JBYX KOI'€PEHTHBIX HCTOYHHKOB.
Hudpaxknus ceera. [udpakuuonHas pemérka. YcioBue HaOMIOACHUS IJIABHBIX MaKCUMYMOB
IpY NaJIeHUH MOHOXPOMATHUECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

Texnuueckue ycmpoucmea U Npakmuyeckoe npumenenue: OYKH, Jyna, QoToanmapar,
IIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHKA, TU(PPaKIIMOHHAs pelIETKa,
HOJIIPONS.

Jlemoncmpayuu

1. IIpsmonHeiHOE pacHpOCTPaHEHHUE, OTPAKEHUE U IperaoMieHue cBera. Onruyeckue
npuOOopHI.

2.IlonHoe BHyTpeHHEE OTpaxkeHue . Moaens cBeToBoaa.

3.UccnenoBanue cBONCTB NU300paKeHUM B JIMH3AX.

4.Mopenu MUKPOCKOIIa, TEJIECKOTIA.

5.Habmonenue nntepdepeHimm cBera.

6.Hab6monenueaudpakiuu cera.

7.Habmonenueiucepcuu cBera.

8.ITomyuenue crekTpa ¢ IOMOIIBIO IPU3MBI.

9.IlonydyeHnecnekTpa ¢ MOMOLIBIO AUPPAKITIOHHON PEIIETKH.

10.Ha6uroieHre nosipu3aluy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

1 .3mepenune nokasaTeis MpeaoMIIEHUS CTEKIIA.

2.UccnenoBanue CBOWCTB M300paXeHUI B JIMH3aX.

3.HaOnroenue tucrnepcuu cBeTa.

PA3EJI 6. OCHOBBI CIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

I'paHuIbl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTsl cienuanbHOM TEOpUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOJIYJISi CKOPOCTH CBETa B BaKyyMe, IPUHITUII
OTHOCHUTEJIBHOCTH DHWHIITENHA. OTHOCUTEIBLHOCTD OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHHU U
COKpAIICHUE IMHBI. DHEPTUs UMITYJIbC PEIATUBUCTCKON YacTUIbl. CBsI3b MacChl C SHEPTUEH U
MUMITYJIbCOM PENSITUBUCTCKON YaCTULIbI. DHEPIHsl TOKOSI.

PA3JIEJI7. KBAHTOBAS ®U3UKA

Temal.JiieMeHTBI KBAHTOBOM ONITHKHU

®oronsl. Popmyna [lnanka cBs3u sHepruu (OTOHA € €ro 4YacTOTOH. DHEprusi U HMITYJIbC
¢orona. OtkpeiTue U uccinenoBanue Qororddexra. Onbitel A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHiureiiHa 11 poTorddekra. «KpacHas rpanuna» potorddexra.
Hasnenue cera. OnbiTel I1.H.JIeOGeneBa. XumMuueckoe IeHCTBUE CBETA.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHnenue: GOTOIIEMEHT, POTOAATUHK,
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COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

1.®oTo3¢gdeKT Ha yCTaHOBKE ¢ IMHKOBOM TJIACTUHOM.

2.HccnenoBanue 3aKk0HOB BHENTHETO (HoTod(deKTa.

3.CseToano.

4.Conneynas Garapes.

Tema2. CTpoeHue aToma

Mopnens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesauto o-gactuil. [lnanerapras Mojenb
atoma. [loctynarsl bopa. M3nyyenue u nornomienre GOTOHOB MpHU MEPEX0je aromMa ¢ OJHOTO
YPOBHS SHEPrUM Ha Apyroil. Buasl cnekTpoB. CrekTp ypoBHEN S3HEPIHH aTOMAaBOI0PO/Ia.
BonnoBeie cBoiicTBa wyactuil. Bonnel e bpoina. KopmyckynspHO-BOJHOBOW Iyaiu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHUE.

Texnuueckue ycmpoucmea u npakmuyeckoe npumMeHenue’ CieKTpaibHbIi aHaIN3 (CIEKTPOCKO),
J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

1.Monens omnbita Pesepdopra.

2.0npeneneHue AJIMHBI BOJIHBI J1a3epa.

3.Habnroenne muHEHYaThIX CIIEKTPOB U3ITyYSHHUS.

4.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

1.HabmroteHne muHeyaToro CreKTpa.

Tema3. ATomHoOe siApO

OKCIIEPUMEHTHI, JTOKA3bIBAIOLIUE CIOXHOCTh CTpOeHUs sapa. OTKpbhITHE pPaJIUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHuio cocraBa paarnoakTHBHOTO m3nmydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3y4yeHus. BiusHue paqnoakTUBHOCTY Ha JKUBBIE OPTaHU3MBI.

OrtkpeiTHe TpoToHa U HeWTpoHa. HykiionHas monens siapa [eitsenGepra-lBanenko. 3apsn sapa.
Maccooe uucio siapa. M3ororsl.

Anbda-pacnaa. ONEKTPOHHBIM M NO3UTPOHHBIM Oera-pacmazn. ['amMMa-uznyuyeHue. 3aKoH
pazvoaKTUBHOIO pacnaja.

OHeprus CBs3U HYKJIOHOB B spe. S nepHble cuiibl. Jledext maccsl sapa.

SAnepHble peakuuu. /lenenne u CUHTE3 sa€Ep.

SAnepusiii peaktop. TepmosinepHslii cuHTe3. [Ipo6iieMbl U MEPCHIEKTUBBI SAEPHON IHEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoael HaOroAeHUs u perucTpannu 3JI€MEHTapHBIX YacTHII.
@dyHIaMeHTallbHbIE B3auMOIeiCTBUS. EnuHCTBO hru3nueckoit KapTUHBI MHpa.

Texnuueckue ycmpoticmea u npakmuieckoe npumenerue: 103UMETp, kamepa Bunbcona,
AJIEpHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

1.CuéTurK MOHU3UPYIOIIUX YACTHUILL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

1.UccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTOrpadusim).

PA3JIEJIS. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3IUKHU

Otanbl pa3BUTHS acTpoHoMuu. [IpukiasaHoe 1 MUPOBO33pPEHUYECKOE 3HaUeHHE acTpOHOMUU. Bun
3B€3nHOr0 Heba. Co3Be3nmus, sipkue 3BE3/BI, IUIAHETHI, UX BUAMMOE ABIKeHHe. CoiHeuHas
cucrema. Connne. ConHedHass akTUBHOCTh. Mctounuk sHeprun ConHua v 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEpUCTUKHU. J[MarpaMMa «CIeKTpaIbHbIN KJIACC - CBETUMOCTBY. 3BE3/1bI [TIaBHOU
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca - CBETUMOCTB» I 3BE3J  TIJIABHOU
NocjeA0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE34. CoBpeMEHHBIE TPEACTABIECHUSA O
npoucxoxaeHuu 1 ooy CoiHia u 3BE311. DTanbl KU3HU 3BE37. Mueunsiii [yt — Hama
lNanakTtuka. [lonoxxenne u nuxkenne Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u
kBa3apbl. UEpHBIE IBIPHI B AIpax rajJakTHK.
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Bcenennas. Pacmmpenune Beenennoit. 3akon Xa66ma. Paz6eranne ranaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe wu3nmyuyenue. MacmTaOHast cTpykTypa Bcenennoil. MeraranakTuka.
Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

1.HabGnroneHuss HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUH 1UIs
OTIpeNIeNIeHUs] TIOJIOKEeHNsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHA
CeBepHoro nomymapus U sipkue 3BE31bl1.

2.Habmopaenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

OBOBIIAIOIIEE ITIOBTOPEHUE

Ponp u3uku U acTpOHOMUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, CONMATLHON U ITUYCCKOM
chepax AEATENbHOCTH YENOBEKa; pPOJIb M MECTO (PU3MKM M acCTPOHOMHUHM B COBPEMEHHOMU
HAyYHOH KapTHMHE MHpPA; pOJib (PU3MUECKOW TEeOpud B (OPMHUPOBAHUHM MPEICTABICHUNA O
¢du3nueckoil kapTuHe MUpa, MecTO (U3NYECKON KapTUHBI MHUpPA B OOILEM pALY COBPEMEHHbIX
€CTECTBEHHO-HAYUYHBIX NPEACTABIECHUN O IPUPOJIE.

MEXIIPEJIMETHBIE CBA3HU

Wzyuenune kypca ¢usuku Oa3oBoro ypoBHA B 11 kjacce ocymiecTBisiercs € y4ETOM
COZIep)KaTeNbHbIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH, OWOJOrMM, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nonsamus, CeA3aHHbIE C U3VHUEHUEM MemOo008 HAYYHO20 NO3HAHUA: SBIICHUE,
HAy4YHBIA (aKT, THMOTEe3a, (PU3MYecKas BEIIMYMHA, 3aKOH, TCOPHs, HAOIIOICHUE, IKCIICPUMEHT,
MOJIEJIMPOBAaHUE, MOZEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHHE CHCTEMBbl YpaBHEHHWH; TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC,
KOCHUHYC, TaHIEHC, KOTaHI'€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPBI M HX
NPOCKIIMM Ha OCH KOOPIWHAT, CJIOXXEHHWE BEKTOPOB; NMPOM3BOJIHBIC IEMEHTAPHBIX (YHKIIN;
IPU3HAKU 000MS TPEYTrOJIbHUKOB, OIpeeIeHUE TUIOMAAN IUIOCKUX GUryp u oobéma te.
buonozus: snekTpuyeckue SBIECHUS B KUBOM INpHUpoOAE, KojieOaTeabHbIE ABM)KEHUS B JKUBOH
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NPUPOJE, NIEHCTBUE paUaLlNN HA )KUBBIE OPTAHU3MBI.
Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKasl CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHUs KPUCTAJUIMYECKON PEIETKH, CIIEKTPAIbHBINA aHAJIH3.

leocpachua: wmarHuTHple TmOMIOCa 3€MJIM, 3aJ€KM MAarHUTHBIX pyZ, (GOTOChEMKA 3€MHOM
MIOBEPXHOCTH, IIPEICKA3aHNUE 3EMIIETPSICEHUH.

Texnonozus: NVHUM DIEKTpOIIEpenad, TIEHEpAaTop IEPEMEHHOTO TOKa, 3JIEKTPOJIBUIATENb,
UHAYKIMOHHAs Medb, pajaap, pajuoONpUEMHMK, TeJIeBM30p, aHTeHHa, TenedoH, CBU-mneus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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TEMATHUYECKOE INTAHUPOBAHUE KYPCA ®U3UKA

10 kaace

2 yaca B HeJIeN0, Bcero—684yacos, pe3eps — 2 yaca

TemaTuuecknii  |(OcHOBHOe coep:kaHue OcHOBHBIE BH/IbI 1eSITEJILHOCTH YYALIUXCS MPU U3YYEeHUH TEMBI
0J10K, TEMA (1a yposHe yuebHbIX elicmsuli)
PA3JIEJI1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHMUS(24)

Temal. Odusuka—Hayka o npupone. Hayunble MeTonbl MO3HAHUS Pabota B rpyIme mo moaroToBKe KOPOTKUX COOOIICHHI O PONIH U
Ou3nKanMeTonbl | OKpYXKAIOIIEro Mupa. Poiib SKCIieprMeHTa 1 TEOpHH B IIpoliecce| MecTe (GU3UKU B MIPAKTHYECKON IeSTEINbHOCTH JIFOICH.
HAayYHOTOIIO3HAHM | MO3HAHUS MPUPOJIBI. DKCIIEPUMEHT OcBoeHye OCHOBHBIX TPHEMOB paboTHI ¢ IM(POBOIT TabopaTopueit
o B ¢uzuke. MogenupoBanue GpU3NIeCKUX SBICHUH U 1o (Gpu3mKe.
(29) npoueccoB. Hayunsle runore3pl. ®U3nueckue 3aKOHbI U TEOPUH.

I'paHuIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IprHIMI

COOTBETCTBHSL.

Ponb 1 MecTo pusukn B JOpMUPOBAHUN COBPEMEHHOW Hay4IHOU

KapTHUHBI MUpPa, B IPAKTHYECKON JICSITEINEHOCTH JIIO/ICH.

PA3JIEJI 2. MEXAHHUKA (18 v)

Tema?2 . Mexanunueckoe nBrmkeHre. OTHOCHTENTFHOCTD [MpoBeneHnesIKCIEPUMEHTA: U3y YeHUEHEPABHOMEPHOT OJIBUYKEHUSICIICITD
Kunematnka MexaHu4yeckoro ABmxeHusd. Cuctema oTcuéra. TpaekTopus. | 100npeaeneHus
(59) [Tepemermienne, CKOPOCTh (CpeIHss CKOPOCTh, MTHOBEHHAs! | MIHOBEHHOMCKOPOCTH;UCCIIEI0BAHUECOOTHOMICHUSIMEKTYITY TAMHU, PO

CKOpPOCTbH) U YCKOPEHHE MaTepPUATbHON TOYKH, UX MPOEKIIHH
Ha OCH cUCTeMBbI KoopauHat. CloKeHne nepeMeIIeHni 1
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE

npsMoSIMHelHoe ABmKeHue. [ paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUSI, TyTH U TIepeMEIEeHUs
MaTepuaibHOM TOUYKH OT BPEMEHHU.

CBo0o1HOE najieHue. Y CKOpeHHe CBOOOIHOTO MaICHUS.
Kpusonuneitnoe npmwkenue. J[BmkeHne MaTepruaibHOMU
TOYKH 110 OKPY>KHOCTH C MIOCTOSSHHON IO MOJTYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, IMHENHAsA CKOPOCTb.
[lepuon u gactoTa oOpamenus. LlenTpocTpemuTensHoe
YCKOpEHHE

WJICHHBIMUTEJIOM 3aI10CJIE0BaTEIbHBIEPABHBIEIPOMEKY TKU
BPEMEHUIIPUPABHOYCKOPEHHOM/IBM)KEHNHU C Ha4aJbHOM CKOPOCTHIO,
PaBHOH HYJIIO;
M3yYeHUEABIKCHUAIAPUKABBA3KOMKUAKOCTH. OO ICHEHHEOCHOBHBIXIT
PHUHITUTIOBACHCTBUS TEXHIUECKUX

YCTPOMCTB, TAKUXKAK: CIIHIOMETP, IETTHbIEUPEMEHHbIENIEPE AAUH IBUKEH
WS, 1y CIIOBUMHMX 0€3011aCHOTOMCIIONB30BAaHUSIBIIOBCETHEBHOMKI3HH.
Pemienuepacu€THpIX3a4aUCSIBHO3AIaHHON
(hU3UYIECKOMMO/ICIBIOCUCIIONB30BAHUEMOCHOBHBIX (POPMYIKHHEMATHKH

[TocTpoennenananusrpauKOB3aBUCUMOCTEMKMHEMATHYECKUXBETHINH
oTBpeMeHu. Pacrio3HaBaHMe(hM3NIECKUXSIBICHUHBYYeOHBIXOTIBITAX HOKP
yKaroIEKU3HI: pABHOMEPHOEN PABHOY CKOPEHHOENPAMOJIMHETHOE
JBHKEHHE,CBOOOJHOETIAICHUETE, IBIKEHHUETTOOKPYKHOCTH. Oniiicanue
MEXaHHUUECKOTOIBHKEHUSICUCTIONE30BAHNEM(PH3MUECKIX BEIIMIHNH : KOOD
JIMHATA, 1y Th,IEPEMELIEHUE,CKOPOCTh,Y CKOPEHHE.
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Pa6OTaBpr1'IHaXHpI/IHJ'IaHI/IpOBaHI/II/I,HpOBeI{eHI/II/II/II/IHTepHp CTaluupe3y
JIbTAaTOBOIIBITOB ,I/IaHaJ'II/ISC,Z[OHOJ'IHHTGHLHBIXI/ICTO‘IHI/IKOBI/IH(i) opMalnuuIl
OTCMC.

Tema3.
Hunamuka (7 1)

ITpunnunornocurensHocTul ‘anunes. IlepselitzakonHer0TOHA
JMHepunanbHbIe CHCTEMBIOTCUETA.
Maccarena.Cuna.llpuaiuncyneprosuiurcui. Bropoizakox
HeroronamnsamarepuanbHONTOUKH. TpeTnitsakoHHbr0TOHA T
SIMaTEpPUATIbHBIXTOYEK.

3axkonBcemupHorotarorenus. Cunarsoxectu.llepBaskocmuye
ckasckopocTh. Cumaympyroctu.3akosl yka.Becrena.
Tpenne.BuasiTpenus(1okos,ckoabxeHns, kaueHus ). Cuiarp
eHus1. Cyxoerpenue. CUIaTpeHUACKOIbXKEHUSUCUITA
TpeHusnokos. Koadpunmenrrpenmus.
CurnaconpoTHBIEHUSATPUIBUKEHUNTENA
BXKUKOCTUMIINTA3E.

[ocTynaTensHOCUBpaIaTEIbHOE IBUKEHUEAOCOTIOTHOTBED
Jororena.
MomMmeHTcunbloTHOCUTENbHOOCUBpalenus. I nedocunel. Yen
OBHSIPaBHOBECHSI TBEPIOTOTENA

[IpoBenenneskcnepuMeHTa: UCCIEA0BaHUE

3aBHCUMOCTHCHITYTIPYT OCTH,BO3HUKAIOLITNX
BIIPY>KHHEHPE3UHOBOMOOPA3LEe,0THX
JnepopMaii;u3ydeHUeIBIKEHUSIOpyCcKa

MTOHAKJIOHHONIUIOCKOCTH; UCCIIEZIOBaHNE
YCIOBUHPAaBHOBECUATBEPAOTOTENA, IMEIOLIETO0ChBPAILICHUS.
O0BsCHEHNEOCOOEHHOCTEHPAaBHOMEPHOTON
PaBHOYCKOPEHHOTOTIPSIMOJIMHEHHOTO IBHIKEHH S, CBOOOHOT OTIaICHUSATE
J1, IBHOKEHUS

MOOKPY>KHOCTHHAOCHOBE3aKOHOBHEIOTOHA,
3aKOHaBCEMHPHOT'OTATOTCHU.
OO0BsCHEHNEOCHOBHBIXTIPUHIIUTIOBACHCTBHS

TE€XHUYECKUXYCTPOHCTB, TAKUXKAKITIOJIIUITHUKH.
O6’])5[CHCHI/IGI[BI/I)KGHI/ISII/ICKyCCTBCHHI)IXCHYTHI/IKOB.
Pemrennepacu€rHpix3a1aucsBHO3aJaHHONPH3HUECKONMOIETBIOCHCTION
b30BaHHEMOCHOBHBIX3aKOHOBH()OPMYIIINHAMUKH.
Pacnio3naBanmepr3nUeCcKUXIBICHUHBYY€OHBIXOMTBITAXHOKPYKAFOIICHK]
W3HU:UHEPLIUS,B3aUMOIEHCTBUETEN.
AHann3(hpu3NIecKUXIPOLECCOBUIBICHUN
CHCIIO0JIb30BaHUEM3aKOHOBHIIPUHIUIIOB: 3aKOHBCEMUPHOT OTSITOTEHUSL, |,
llulll 3akoHBIHBIOTOHA, MPUHIIKUIICYTIEPTIO3ULIUN
CI/IJ'I,HpI/IHIII/IHpaBHOHpaBHOCTI/II/IHepHI/IaJII)HBIXCI/ICTeMOTC‘IéTa.

1

Temad .
3aKOHBICOXpaHEHH

BMeXaHHKe(69)

NmmynscmaTepraibHOMTOUKY(TENA),CHCTEMbIMATEPHATTHLHBI
XToueK.IMIyIbC CUIIBIMM3MEHEHUEUMITYJIbCaTeNa.3aKOH
COXpaHEHUSUMITYJIbCca. PeakTHBHOE IBIKEHHE.

PaGoTracuisl. MOIIHOCTHCHIIBL.
KunerndeckasaHeprusiMmaTepruaibHOUTOUKH. TeopeMaoOon3m
CHEHUUKHHETHIECKON YHEPTHH.
ITorennmansHassueprud.llorenmanbHas
SHEPTUAYIpyroaepopMupoBaHHONTIpY ) uHbL [loTeHIIMaNEHA
SIDHEPTHUATENABOIN3H MTOBEPXHOCTU3eMIIN. [loTeHIInaIpHbIE
¥ HENOTEeHIIHaNbHbIEe criIbl. CBSI3b
PabOTHIHENOTEHITUAILHBIXCHUIT C H3MEHEHHEM

MEXaHHYECKON OHECPruu CUCTCMBbI TCII. 3aKoH COXpaHCHUSA

[IpoBeneHnesKcrepruMeHTa: n3y4eHneabCOMOTHOHEYIPYTOT 0y, 1apaciio
MOIIBIOABYX

OJIMHAKOBBIX HUTSIHBIXMas THUKOB; UCCIIC0BAHUECBA3UPAOOTHICHITBICH3
MEHEHHEMMEXaHNYECKONIHEPruUTENIaHAIPUMEPEPACTKEHUIPE3ZUHOBO,
TOXTYTa.

Pemienuepacuy€THhIX3a4aUCSIBHO3a1aHHOM
(U3NYIECKONMO/IEIBIOCUCTIONB30BAHUEM
OCHOBHBIX3aKOHOBH(OPMYJITUHAMUKI

HM3aKOHOBCOXpaHeHUs. PelieHne kaueCcTBEHHbIX 3aJ1ad C OMOpoi Ha
HU3y4deHHbIE B pazjiene «MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH U
¢usnyeckue spieHus. OnMcaHrue MEXaHHYECKOTO JIBUKCHHUS C
WCIOJb30BaHNEeM (DM3MUYECKUX BEIMYWH: UMITYJIbC Telld, KHHETHYECKas!
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MEXaHUYECKOW SHEPTHH.
VYnpyrue u Heynpyrue CTOIKHOBEHUS.

SHEPTUsl, MOTEHIMAIbHAS SHEPTHsI, MEXaHWYeCKasl padoTa,
MeXaHUYeCcKast MOIHOCTb. AHAIHN3 (PU3MYECKHUX IPOLIECCOB M SBICHHN
C MCIIOJIB30BAHNEM 3aKOHA COXPAHEHUsI MEXaHUYEeCKOH YHEPTuH,
3aKOHa COXPAaHECHUS UMITyJIbCa.

OOBsicHEeHNEe OCHOBHBIX PHHITUITOB AEHCTBUS TEXHHYECKNX
YCTPOWCTB, TAKUX KaK: BOJOMET, KONEP, NPYKUHHBIHA ITUCTOJIET.
OOBsicHEHNE IBUKEHUSI PAKET C OTMIOPOH Ha M3ydeHHbIe (hu3nvecKue
BEJIMYHMHBI U 3aKOHBI MEXaHHUKH. Vcronb30BaHue MpH MOATOTOBKE
COOOIIEeHNT 0 MPUMEHEHNH 3aKOHOB MEXaHUKH COBPEMEHHBIX
WHPOPMALMOHHBIX TEXHOJIOTUH I IOUCKA, CTPYKTYPUPOBaHNS,
WHTEPIPETAUH U TIPEJICTaBICHUS HH()OpMAINY, KpUTHIESCKUI aHaIN3
MoJTydaeMoi HGOpMAITHH.

PA3JAEJ3.MOJIEKYJIAPHAAPUZUKAUTEPMOANHAMMKA (244)

Tema 1.
OCHOBEI
MOJICKYJISIPHO-
KHHETHYCCKOHU
Teopuu(9u)

OCHOBHBIE MOJIOKEHNS MOJIEKYJIAPHO-KHHETHUECKOH
Teopuu. bpoyHoBcKoeBHKEHHE.

Huddysusa. XapakTepaBHKeHUANB3aNMOICHCTBUIIACTAIIBES
mectBa.MoJenu CTpOeHUATa30B,)KUAKOCTEHNTBEPABIXTEI
MOOBSICHEHHECBONCTBBEIIECTBAHAOCHOBE

stuxmogeneil. Maccamonekyi. Konnuecrsopemecta.Iloctos
HHassABoraapo.TemnoBoepaBHoBecue. TemnepaTypau €&
u3mepenue. llkanaremneparypllenbcust.
MonensuaeansHororaza. OCHOBHOEYpaBHEHIEMOJIEKYJIIPHO
-KMHETHYECKOUTEOpUH
uaeanpHororasa.AOcomoTHasTEMIIepaTy pakakMepacpetHeit
KMHETHYECKONIHEePTUUTEIUIOBOTO/IBIKeHUAYacThIrasa.l ‘a3
OBBIC3aKOHBL. Y paBHEeHHEMeH 1eneeBa-
Knaneiipona.3akon/lansToHa.

N3onporiecchl B HIeaIbHOM ra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. | paduueckoe npeacrapieHne
M30IIPOLIECCOB: M30TEpMa, N30X0pa, u300apa.

IIpoBeneHUEIKCIIEPUMEHTA: OIIPEACIICHUE
MaCCHIBO3/[yXaBKJIACCHOMKOMHAaTEHA0CHOBEM3MEPEHU 00 bEMaKOMHAT
BI,JJaBIICHHS UTEMIIEPATYPBIBO31yXaBHEN; NCCIEJOBAHNE
3aBHCHMOCTHMEXIYIapaMETPAMUCOCTOSIHHS Pa3peKEeHHOIorasa.
OO0BsCHEHNEOCHOBHBIXTIPUHITUTIOBACHCTBHH
TEXHUYECKUXYCTPONCTB, TAKMXKAK: TEPMOMETPUOAPOMETP; Ly CIOBUHUXO
€30IIaCHOT'0 MCITIOIb30BAHUSABIIOBCETHEBHOKH3HH.
PacniozHaBaHne(hU3NIECKUXIBICHUHBYY€OHBIXOTIBITAXHOKPYKAIOICHK
n3HU: 1M D y31st,0pOYHOBCKOEIBUKEHHE.
OnucaHNeTeIUIOBBIXABJICHUHCHCIIONB30BaHNEM(PH3NIECKUX BETUUNH: /T
aBJICHUErasa,
TEMIIEPATyPa,CPEeAHSSIKHHETUYECKAsIIHEPT UAXa0THIECKOT OABM)KEHUSAM
OJIEKYJI,CPETHEKBAPATUIHAICKOPOCTBMOJIEKY .
AHanm3(pU3N4IeCKUXIIPOLECCOBUABICHUN
HCIIOJIb30BAaHUEMMOJIEKYJISIPHO-
KHHETHYECKONTEOPUHCTPOEHUBEIECTBA,Ta30BbIX
3aKOHOB,CBSI3UCPEIHENKNHETHYECKOHIHEPT MU TEIIIIOBOT OIBHKEHUSMOI
eKyJICaOCOTIOTHONTEMIIEPATYPOH.
Pemienuepacuy€THhIX3a4aUCSIBHO3a1aHHOM
(hM3UYIECKOMMOIETTHIOCUCTIONE30BaHNEMOCHOBHBIXTOI0KeHHIMK T, 3aK
OHOBH(OPMYIT MOJIEKYJIIPHOH(DUZHUKH.
PaboraBrpynmaxnpuruiaHipOBaHU U, IPOBE ICHUUUHHTEPIIPETAIIUAPEIY
JIbTaTOBOIIBITOB,
MaHAIM3e10NOTHUTEIbHBXUCTOYHUKOBUH(POPMALIMHIIOTEME.
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Tema?2 .

TepmonuHaMuueckas cucteMa. BHYTpeHHsIST SHEprus

[IpoBeneHney1eHIIECKOT0IKCIIEPUMEHTA: U3MEPEHHEY IETbHONTETIIIOE

OcHOBEI TEPMOJMHAMHYECKOW CUCTEMEBI H MKOCTHBEIIIECTBA.

TEPMOJWHAMUKHA | CHOCOOBI €€ N3MEHEHHUSI. OO0BsACHEHNEOCHOBHBIXIPUHLIUTIOBACHCTBHS

(109) KommaectBotemioTeinpadora. BHy TpeHHASIHEPTUAOAHOATO | TEXHUIECKUXYCTPOUCTB, TAKUXKAK: ABUTATEIbBHY TPEHHETOCTOPAHUS, OB
MHOTOH/IeTbHOrora3a. BuapITeruionepeaun: TETIONPOBOIH| TOBOHXOIOAMIEHUK, KOHIUITHOHEP; Y CIIOBUHIX 0€30T1aCHOT OMCTIONIH30B
OCTb,KOHBEKIIUA, AHUSBIIOBCETHEBHON KU3HMU.
u3ny4yeHue. Y genpHasTemnoéMKocThBemecTBa. Konmuuectsot | Onucannen3y4eHHbIXCBOMCTBTENNTEIIOBIX ABICHUICHUCIIONB30BaHUE
emoTempuTernionepenave. Ilorstue 006 annadbaTHOM MpH3TIECKIX
nporiecce. [lepBrrit 3aKoH TepMoanHaMuKky. [Ipumenenne BEJIMYWH: JaBIICHHETa3a, TEMITEPATyPa,KOJIHMIECTBOTEIUIOTH, BHY TPEHHSSA
NepBOro3akoHaTepMoAnHaAMUKUKH30TponeccaM. I padudeck | sHeprus,paborarasa. Perenne pacyéTHbIX 3a1a4 ¢ SIBHO 3aJaHHON
asMHTEPIPeTanusIpadoThIrasa. (hM3IIECKOI MOJIENBIO C UCTIOIH30BAHHEM OCHOBHBIX 3aKOHOB U
BropoiizakonTepmonnnamuku. HeoOpaTuMocTeIporieccoBBI| (hopMysr TEpMOAMHAMUKY. PeleHnexauecTBeHHBIX3a/1a4COMOPOiTHa
pupose. u3yueHHbIeBpa3aenc«MoiekyspHashpU3NKanTePMOINHAMUKA)»3aKOHBI
TemnnoBble MaIUHEL. HpI/IHHI/IHLI I[CI\/'ICTBI/ISI TCIIJIOBBIX ,3aKOHOMepHOCTI/II/I(I)I/BI/I‘ICCKI/ICHBJIGHI/IH.Pa6OTaBFp}/HHaXHpI/IaHaJII/I3CI[
MarmH. [IpeoOpa3oBaHus SHEPTHH B TETUIOBBIX MAITUHAX. | OIOJHUTEIbHBIXUCTOYHHKOBHH()OPMAIIUUTIOTEME.
KIIJI Terosoit mamunsl. [{ukn Kapuo u ero KITJI.
DKonoruueckue npodIeMbl TEIIOIHEPTETHKH.

Tema3 . [TapooOpa3zoannenkonaeHcars. Mcnapeanenkumenue.A6c | [IpoBeneHneskcnepuMeHTa: KI3MEPEHUEOTHOCUTETPHONBIIAXKHOCTHBO3/T

ArperaTtHsie OJIFOTHAsIMOTHOCUTENbHASIBIAXKHOCTEBO3TyXa. HachIlleHHbIH | yXa.

COCTOSIHUA nap. Y geJpHasTeioranapooopa3oBanus. 3aBucuMocTbTeMn | OObACHEHHUEOCHOBHBIXTPHHITUIIOBICHCTBHUS

BEIIECTBA. eparypsl TEXHUYECKUXYCTPONCTB, TAKUXKAK:TUT POMETPUIICUXPOMETP,KAIOPUMET)

dazoBbie KHUITEHUSOTJABICHU. p;UycIoBHI NX0€30MaCHOTONCIIONF30BAHUSBIIOBCETHEBHOIIKI3HH.

nepexoisl (54)

Teépnoererno. KpucramumyeckuenamopdHeieresa. AHU30TPO
MUSCBOUCTBKPHUCTAIIOB. JKuikuekpucTaiuisl. CoBpeMEHHEIE

Matepuansl. ] lnaBneanenkpucTaum3anus. Y AebHasSTeIoTa
rutaneHus. CyOnumanust. Y paBHEHHETeTIIOBOTro0ananca.

Onucanue MPUHILIMIIOB MOJyYEHUSI COBPEMEHHBIX MaTEpHANIOB, B TOM
41CIIe HAHO MAaTEPHAIIOB.

PemennepacuéTHpIX3a1aUCSIBHO3aJaHHON
(U3NIECKONMOIEIIBIOCUCTIONB30BAHNEM
ypaBHEHHATEIIOBorodananca. PerieHne kauecTBEHHBIX 3a/1a4 C
OIIOPOi Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHUE
SIBIICHUS 110 TEME.
PacnioznaBanneM3NIECKUXABICHUHBYYeOHBIXOTIBITAXHOKPYKAIOIICH
KU3HH: IePOPMAUATBEPIBIXTEI, HArPEBAHUEHOXTAXK ICHHE TSI, U3MEHE
HUEarperaTHbIXCOCTOSTHUN
BEIIECTBAHOObSICHEHNENXHA0CHOBE3aKOHOBH()OPMYIMOJIEKYISIPHOH (D
W3UKU.
Hcnonb3oBaHnenHPOPMAMOHHBIX TEXHOJIOT U AIISITIONCKA, CTPYKTYPUD
OBaHUS,MHTEPIPETALMUUTIPEICTABICHUANHPOPMALTUUIIPH

24



MOJr0TOBKECOOOIEHUHOTPIMEHEHHN3aKOHOBMOJICKYISIPHOH (P U3UKUH
TE€PMOJIMHAMUKUBTEXHUKCUTEXHOJIOTHSIX.

PA3JEJI4.9JIEKTPOIMHAMMUKA (224)

Temal .
Onektpocraruka(l
0q)

OnexTpuzanus Ten. DiIeKTpudeckuii 3apsay. [iBa Buna
3JEKTpUYECKUX 3apsiioB. [IpoBoAHMKH, AMIIEKTPUKU U
HOJIYIIPOBOJHHUKH. 3aKOH COXPAHEHUS JIEKTPUUYECKOI0 3apsiaa.
Bsaumopeiictue 3apsaaoB. 3akoH Kynona.
ToueunsliianekTpudeckuiizapsa. Anekrpuieckoenosie. Hanpsoxén
HoOCcTh3JIeKTpraecKoromnos. [Ipunnuncynepnozunyuu
JIEKTPUIECKUXII0NEeH. JIMHUMHAIPSKEHHOCTHAIEKTPUIECKOTOII0
TS,

PaboTacnianekTpocTaTn4ecKoromnoss.
[Hotennuan.PaznoctbnoreHnanoB. [ IpoBOIHUKUUANIICKTPUKHUB
3JeKTPOCTaTHYECKOMITONE. [{MaIeKTpruecKasnpoHUIIaeMOCTb.
OnektpoémMKrocTh. KoHaeHcaTop. IMeKTPOEMKOCTHILIIOCKOTOKOH/T
€HCcaTopa. JHEeprust

3apsKEHHOTOKOHIEHCATOPA. DJIEKTPUUECKUUTOK. Y CIIOBUSICYIIIEC
TBOBaHURJIEKTpUUECKOroToka. licrounnku

Toka.Cunaroka.l IoCTOAHHBIMTOK.
Hanpsixenue.3akonOmaaissyyacTKaneny.
DNEKTPUUECKOECONPOTUBIIEHHE. Y IENTbHOE
conpotuieHuesemniecTra.llocienoBarenbHOe, MapanaeabHOE,CM
€IIaHHOECOETNHEHUEIPOBOAHNUKOB.
PaboTasnexkrpuyeckororoka.3akon/[xoys-
JleH11a.MOIIHOCTB3JIEKTPUUECKOTO TOKA.
O/1CuBHYTpEeHHEECONPOTUBIEHUENCTOUHNKATOKA. 3aKOHOMA 11
MOJTHOM(3aMKHY TOH )aNIeK TpruecKoieny. KopoTkoe 3aMbIkaHHe.
ONEKTPOHHASIPOBOIUMOCTHTBEPABIXMETAIIIOB. 3aBUCUMOCTHCOTI
POTHBIICHUSMETAIUIOBOTTEMITEPATYPbI. CBEpXIIPOBOIUMOCTb.
OnekTpuYeCKUITOKBBaKyyMe.CBOMCTBA AIEKTPOHHBIXITYYKOB.
[Tomynposoauaukn. CoOCcTBEHHASIUTTPUMECHASTIPOBOANMOCTHITONTY
MpoBOAHMKOB. CBoiicTBap—~N-
nepexoaa.llomynpoBonHUKOBEIETIPHOOPHI.
DNeKTPUYECKUHTOKBPACTBOPAXHUPACIIABAXAIEKTPOIUTOB. DIIEKT
ponuTHYECKas

JUCCOLUAU. DIEKTPOIN3. DINEKTpUIeCKUHTOKBra3ax.CaMocTos
TelbHBIMMHECAMOCTOATENBHBIHpa3psa. Monnaust. [1nazm.

[IpoBeneHnesKkcnepuMeHTa: N3MEPEHUEITEKTPOEMKOCTUKOHIEHCAT
opa.

OO0BsICHEHHEOCHOBHBIXTIPHHITATTOBACHCTBIS
TEXHUYECKUXYCTPOMCTBUTEXHOJIOT UM, TAKUXKAK: DJIEKTPOCKOII,3IEK
TPOMETP, NIEKTPOCTaTHUECKASI3AINTA, 336 MIICHIEAIEKTPOIIPHOOp
OB,KOH/IEHCATOP,KOMUPOBATIbHBIH

anmnapar,cTpy UHBIUITPUHTEP; 1y CTOBUMHX
0€30MacHOTONPUMEHECHUS BIPAKTHUECKON

KHU3HH.

Pemiennepacu€THpIX3a0a4CIBHO3a1aHHON
(U3NIECKOMMO/IEITLIOCUCIIONB30BAHUEM
OCHOBHBIX3aKOHOBHU(OPMYJIDIEKTPOCTATHKH.
PenieHrnekadyecTBEHHBIX3aJa4CONIOPOIHA
N3yYEHHbIE3aKOHBI,3aKOHOMEPHOCTUN QU3NIECKUESIBICHUATIOTEME
«DnekTpocraTukay. PacnosHaBaHHeYU3NIECKUXABICHUIHBYYEOHBIX
OTIBITAaXHOKPY KAIOIICHKU3HU : 3JICKTPU3ALUATEI, B3aUMOACHCTBHE3
apsIoB;
MO0BICHEHHENXHA0CHOBE3aKOHOBU(POPMYIIIIIEKTPOCTATHKH.
OHI/ICaHI/IeI/I3y‘IeHHLIXCBOﬁCTBBemeCTBa
HBJIEKTPUYECKUXABJICHUHCHCIIONb30BaHUEM
(U3NYECKUXBEIHMYMH:IIEKTPHICCKHU3aPSII,
HANPKEHHOCTHAIEKTPUUYECKOTOTION S, TOTEHIIN AT, PA3HOCTHIIOTEHI]
HaJIOB,3JIEKTPOEMKOCTE.
[IpoBeneHnesKcrIepUMEHTa: N3y Y€HUECMEIIaHHOT OCOE INHEHUSPE3
uctopos;u3mepenued[CrUcTOUHNKAaTOKauerOBHY TPEHHETOCOIPOT
UBJICHUS; Ha0mo AeHre ek Tpou3a. O0bsICHEHNEOCHOBHBIX IPUHIIN
MOBJEHCTBUSI TEXHUYECKUXYCTPOHCTBUTEXHOIOT UM, Ta-
KHUXKaK:aMIICPMETP,BOJILTMETP,pEOCTAT,
HUCTOYHHUKUTOKA,3JICKTPOHArpE€BaTCIIbHLIC
MPUOOPHI,3IEKTPOOCBETUTEIBHBICTTPUOOPEI,
TEPMOMETPCONIPOTHBIICHHUSI, BAKY Y MHBIH IO, TEPMUCTOPBIU(OTOPE
3UCTOPBL,OTYIPOBOJHUKOBBINANO I, raTbBAHUKA; Ny CIIOBUM
nx0e30MacHOrONPUMEHEHUSABIIPAKTUIECKOHN JKHU3HU.
PemennepacuéTHpIX3a/1a4CSIBHO3aJaHHON
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(hM3UYECKOMNMO/ICTTHIOCUCTIONB30BAHUEMOCHOBHBIX3aKOHOBU(DOPM
ynTeMbl«] [0CTOSHHBINIEKTPUYECKUUTOK .
PacnosnaBannepr3nUeCKUXIBICHUHBYYSOHBIXOMTBITAXUOKPYKAFO
MEHKUZHU:ICKTPUIECKASTTPOBOIUMOCTb, TEIFIOBOE,CBETOBOE, XM
UYECKOE,MarHUTHOEAEHCTBUATOKA. AHAIU3AJIEKTPUUECKUXSIBICHU I
HTIPOIICCCOBBIIEIIAXIIOCTOSHHOTOTOKACUCTIONB30BAHHEM3aKOHOB: 32,
koHOMa,3aKOHOMEPHOCTH
MOCJIe10BaTEIFHOTOUNApaIeIbHOT 0COe IMHEHUSITIPOBOIHUKOB,3a
koH/[xoyns -JleHua.

OrnurcaHren3y4YeHHBIXCBONCTBBEIICCTBU
3.]'[GKTpI/I‘IeCKI/IXSIBJIGHHfICPICHOJ]I;?;OBﬂHI/ICM

(hM3UYECKUXBETUIHH  AIEKTPUICCKH3aPST,CHIIATOKA, MIEKTPIUIECK
OCHAIPSKEHUE,ITIEKTPUIECKOESCOTPOTUBIICHIE, PA3HOCTHIIOTEHITHA
noB,2J]C,paboTaToka, MOIIIHOCTHTOKA.
HcnonszoBannenHpOpMaOHHBIX TEXHOIOT HAIATIONCKA, CTPYKT
YPUPOBaHUS, MHTEPIIPETAUHHTIPEACTABICHUANH( OpMAITUUTIPH
MOJITOTOBKECOOOICHUHOPUMEHECHUM3aKOHOBITOCTOSTHHOTOTOKABT
CXHUKCUTCXHOJIOTUAX

Pe3epB Bpemenn(24)
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TEMATHUYECKOE ITNTAHUPOBAHUE KYPCA ®U3UKA
11 kaacc

2 yaca B HeJlenr,Bcero—68uacos, peseps 3 yaca

TemaTudeckuii OcHoOBHOe coiep:kaHue OcHOBHBIE BH/IbI 1€SITEILHOCTH YYALUMXCS NPH U3YyYEeHUH TeMbl
0J10K, TeMa (Ha ypoeHe yuebnvix deticmautl)
PA3JIEJI4. DJIEKTPOAUNHAMMKA (11 4)
Temal. ITocrostHHBIEMarHuThL. B3aumoneiicraue IIpoBeneHnesKCcIIepUMEHTA: U3y YeHUEMATHUTHOT OTIOJIIKATY ITKUCTOKOM; UCCIIeZIOBaHUE IEHC
MaruuTtHoemnoie. MOCTOSIHHBIXMAarHUTOB.MaruuTHoemnome. TBUANOCTOSHHOTOMarHuTaHapaMKy CTOKOM;CCIIEIOBAHUESBICHUSAIEKTPOMATHUTHOWUNHAY
DnexkTpoMarHuTHass | BekropmarHuTHOMMHAYKIMH. [[puHIMI KIIHH.
uaAyKIs(11a) CyIEepHNO3UIMUMarHUTHIXN0IEH. JIuHnn OO0BsACHEHNEOCHOBHBIXITPUHITUIIOBICHCTBUS
MarHUTHOMUHAYyKuuu. KapTuHanuuui TEXHUYECKHUXYCTPOUCTB, TAKMXKAK:[TIOCTOSTHHBIEMarHUTHI,3JICKTPOMArHUTHL, 3NEKTPOIBUTaTe
MarHUTHOHMHYKIIMUATIOSTIOCTOSHHBIX JIb, Y CKOPHUTEIIAIEMEHTAPHBIX YACTHIL, MH Ty KITHOHHASTICYb; 1y CIOBUH X
MarHuTOB.MarHUTHOECTIONETIPOBOJHUKACTOKOM. 0e30MaCHOTOIPUMEHEHUSBIPAKTHICCKOM JKIU3HI.
KapTurannHUAHHAYKIUAMAarHATHOTO PemennepacuéTHpIX3ajauHAIIPUMCHEHHUE
TIOJIS,ATTHHHOT OTIPSIMOT OTIP OBOTHAKA (dopmynTeMbi« MarHuTHOCIIONE. DIIEKTPOMAaTrHUTHAS MH Ty KITFSD» .
HM3aMKHYTOTOKOJIBIIEBOTOTIPOBOIHHUKA, PemrennexadecTBeHHBIX3a1aUCOMIOPOHA
KaTyImKuCTOKOM. OnbITIpereaa. B3anMoneicTBHEIPOBOTHIKOBCT | W3yYeHHBIC3aKOHBI,3aKOHOMEPHOCTHU (YU3NICCKUESBICHUATEMBI«MarHUTHOETIONE.
OKOM. DNeKTpOMarHUTHasTMHIY KU . OnpeieieHueHalpaBICHUABEKTOPAaUH Ty KITMUMar HUTHOT O
CunaAmnepa, e€ MOIyJIbUHAIPaBICHUE. OJIIIPOBOJTHUKACTOKOM, cHiIbIAMIepancuibsl/lopenna.
CunaJlopeHia,eéMo Iy TbHAIIPABIICHHE. Pacno3naBanuep3MYeCKUXABICHUIBYY€OHBIXOTIBITAXNOKPYKAIOIICH)KN3HI: B3aUMOJCHUCT
JIBIxeHHE3apKeHHOWIAaCTUIIBIBOJTHOPOJHOMMAarHUTHOMIIONE. Pa| BHEMarHUTOB,3JIeKTPOMAarHUTHASIMH Y KIIHS, AeHCTBHEMar HUTHOT OMIOJISTHATIPO-
6otacunblIopenna. BOJIHUKCTOKOMHU/IBIKYIIUHCSI3apAI.
SIBneHNE3TeKTPOMarHU THOHIMHTYKITUH. AHanM331eKTPOMarHUTHBIX ABJICHUHCUCTIONB30BaHIEM3aKOHAJIEKTPOMAar HUTHOH HH Ty KITHH
[NoToKBeKTOpaMarHU THOWWHTYKITHH. .
O ACunaykimu.3akoOH?JIEKTPOMAarHuTHOM nHaAykunn®apases. OnucaHuen3y4yeHHbIXCBONCTBBEIIECTBU
Buxpesoeanekrprueckoernoine.dJCHHAYKIUUBIPOBOIHUKE, IBIDK| AJIEKTPOMATrHUTHBIX IBICHUHCHCITONB30BaHHEM PU3NICCKUXBEITHYNH: HH Y KIIHSIMAT HUTHOT'O
YIIEMCSTIOCTYaTeIbHOBOJHOpoJHOMMarHuTHOMITONE. [IpasunoJl | momns,cunaAmiepa,cinallopenna,
eHIIA. WHIYKTUBHOCTHKATYIIKH,YHEPTUAAIICKTPHUECKOTOMMArHUTHOT OTIOJICH .
WunyxtuBHOCTE. SIBNeHnecamonnaykuu. S CcaMOMHAYKLINY.
OHeprusMarHUTHOTOMOJIIKATY IIKHCTOKOM. DJIEKTPOMAarHUTHOETIO
Je.
PA3AEJIS.KOJEBAHUSANBOJIHBI(244)
Temal. KonebarenpHascucrema.CBobomHbieMexannaeckuekonebanus.['a | [IpoBeaeHneskciepuMeHTa: HCCleI0BaHNE3aBUCUMOCTHIIEPHOIaMaIIBIXKOJICOaHUITPY3a
MexaH4ecKHueHn pmoHndeckuekonebanus.Ileproa,gacTora,aMIInTy 1au HaHUTHUOTVTHHBIHUTHUMACCHITPY3a; HCCIIeA0BAaHIETIEPEMEHHOT O TOKaBIIETUM3IIOCIIEIOBATE
AJIEKTPOMAarHuTHEIe | (a3zakonebanuid. [IpyKUHHBIIIMASTHUK. bHOCOEMHEHHBIXKOH/IEHCATOPA,
koseOanusi(99) MaTtemaTHueCKUIMAaATHUK. Y paBHEHUE KaTyImKuupe3ucTopa. O0bsICHEHNEOCHOBHBIX TP UHITUITOBACHCTBUS

rapMoHn4eckuxkonebanuii. [Ipepamenue

TeXHH‘IGCKHXyc’I‘pOﬁCTB,TaKI/IXKaKI 3J'IeKTpI/I‘lCCKHﬁ3BOHOK,FCH€paTOp TMEPEMEHHOT'O
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SHEPTUUITPUTAPMOHUYECKIXKOIEOaHUIX.
KonebatenbHbIiKOHTYP.CBOOOIHBICIEKTPOMAr HUTHBIEKOIE0aH!
SIBUJICAJIBHOM

KoJIeOaTeTbHOMKOHTYpE. AHATOTUSIMEK Ty
MEXaHUYECKUMHUHAIEKTPOMarHUTHEIMU

konebanusmu. @opmynaTomcona. 3akoH
COXpaHEHMAYHEPTrUUBUACATbHOMKOIIE0aTenbHOMKOHTY pe. IIpenct
aBJICHNE03aTyXalOINXK0JIcOaHUAX. BEIHY K IeHHPIEMEXaHNIECKHUE
koneOanus. Pe3onanc. BeIHy K 1eHHBIE3IEKTPOMar HUTHBIEKOIE0aH
sl

[epemennsritTok. CHHYCONIATBHBINTIEPEMEHHBIATOK. MOIITHOCTHIT
€pPEMEHHOT0TOKA. AMITIINTY THOCUACHCTBYIOIEE3HAUEHUECUIIBITOK
anHanpspkenus. Tpancdopmarop.[IponsBoacTBo,nepeaada
HUHOTPeOJICHNEITEKTPHUUECKONIHEPTHH.
OKOIOTHYECKUEPUCKUIIPUIIPON3BOJICTBE

anekTpol’Hepruu. KyapTypa ucnons3oBaHus 3JIEKTPO3HEPTUH B
[IOBCEIHEBHOM JKHU3HMU.

TOKA,JTUHUUAIICKTPOIICPEIau; My CIIOBUANX OC30MaCHOTONPUMCHEHUABIIPAKTUICCKOM
’ku3HU.Penmennepacu€THpIX3a1a4CABHO3aJaHHO M
(U3UIECKOIMO/IETBIOCHUCIIONH30BAHUEMOCHOBHBIX 3aKOHOBU (HOPMYJT,0ITICHIBAFOIIIX
MEXaHUYCCKUCHIICKTPOMATHUTHBICKOJICOAHNS.
OnucaHuen3y4yeHHbIXMEXaHUUECKUXUDIIEKTPOMATrHUTHBIXKOJICOaHUICHCTIONb30BAHUEM
(U3UYCCKUXBEITNYNH  TIEPHOMYACTOTAKOICOaHUM, aMILTUTY Tan(a3zaKoicOaHuil, 3apsaIucuIIa
TOKAaBIIPOLIECCETAPMOHNUECKHUX
AIIEKTPOMarHUTHBIXKOJIeOaHN . PeneHrekadecTBe HHBIX 33 1a4COTIOpOifHa
M3Y4YEHHbBIE3aKOHBL,3aKOHOMEPHOCTH, OITUCHIBAIOIIMEMEXaHUUECKUEUITIEKTPOMArHUTHBIE
KoJIeOaHus.

PaboTaBrpynmaxnpuriaHupOBaHNH, IPOBEACHUNUUHTEPIIPE TALIUIPE3YTFTATOBOIIBITOB, HaH
ATM3eJ0TTOTHATEIPHBIXUCTOYHUKOB WH(POPMAUUTIOTEME.

Tema2. MexaHnueckueBoIHbL ycnouspacnpocrpanerus. I lepuon.Ckopoc| OOBACHEHNEOCHOBHBIXIIPUHITUIIOBACHCTBHS TEXHHUUECKUXYCTPOHCTBUTEXHOIOTHH, TAKHUX
MexaHHueCKUEeH ThpaclpoCcTpaHeHUANATNHABONHBL [Tonepeunsie KaK:MY3bIKaJIbHBICHHCTPYMEHTBL, yIbTPa3By-KOBas JMarHOCTUKABTEXHUKEHUMETUITUHE,
JJIEKTPOMAarHUTHBIE | HIPOJOJIBHBICBONHBL VIHTEpepeHIis panap,paiuonpuEMHIK, TEICBU30p,aHTeHHa, TenedoH,CBY-
BOJHBI(54) nanppakIMeXaHHIeCKNXBOIH.3BYK. CKOpOCTE3ByKa. I pOMKOC | TI€4b;NyCIOBHHNX0E301aCHOT OIIPIMEHEHUSBIIPAKTHUECKOMKU3HH.
TB3BYKa. PemernepacuéTHRIXNKa4eCTBEHHbBIX 3312
Beicoratona. TemOp3ByKa. DIeKTPOMarHUTHBHIEBOJIHBL. Y CIIOBHSIM | CONOPOHHAN3yYeHHBIE3aKOHBIN3aKOHOMEPHOCTH,OITHCHIBAIOIINEPACTIPOCTPAHEHHE
3y 4EeHHSIEKTPOMAr HUITHBIX BOJTH. B3anmHas MEXaHNYECKUXUIIEKTPOMAarHUTHBIXBOJIH. MIcIIOTb30BaHNENH(OPMAIIMOHHBIX TEXHOJIOT U T
opueHTanusBeKTopoBE, B,vBanekTpomarautHoiBonHe. CBOWCTBA | SAMOUCKA,CTPYKTYPHUPOBAHHS, HHTEPIPETALUUUIIPEICTABICHUIHH(DOPMAIIHUIIPH
3JIEKTPOMAarHUTHBIXBOJIH: OTPAYKEHUE, TPEIOMIICHUE, MOATrOTOBKECOOOIEHUHOOUCIIONB30BaHUH JIEKTPOMArHUTHBIXBOJTHBTEXHUKE.
nosspuzanust, iudpakuus, utHTepdepenims. CKopocTbaieKTpoMa | Y4acTHEBANCKYCCHHOOAIEKTPOMArHUTHOM 3arpsi3HEHUHOKDY KarOIEHCPe/IbL.
THUTHBIXBOJIH. PaboTaBrpynmnaxnpuIuiaHuIpOBaHNH, IPOBEACHUNUHUHTEPIIPETALUHPE3YTbTATOBOIIBITOB,
[kana’nekTpoMarHUTHEIX BOJIH. [ [pUMEHEHNEAIeKTPOMAarHUTHBL | MaHaJIM3eJ0NOHUTEIbHBIXUCTOUHUKOBUH(OpMALIMUIIOTEME.
XBOJHBTEXHHKE HOBITY.
[TpuHIMTIBIPaANOCBA3UUTENICBHICHNSI.
Papmonokanys. DeKTpoMarHUTHOE3ar pA3HEHHEOKpYKatoIencpe],
Tema3. I'eomerpuueckasontuka.llpsimonuneitnoe [TpoBenenneskcrepuMenTa: HabJI0 AeHUEAUCIIEPCUMCBETa; I3MEPEHHENIOKa3aTe sIpesomiie
Onruka(104) pacIpocTpaHeHHEeCBETaBOIHOpoiHOCpeie. TOUeYHBIHNCTOYHNKC | HUSACTEKIIa;HCCIeI0BaHMECBONCTB N300paKeHUHBIINH3AX.

Beta.JlydcBera.

OtpaxeHnecBera.3akoHbIOTpakeHUsAcBeTa. [locTpoeHnen3oopaxe
HUMBIUIOCKOM 3€pKaJe.

[penomieHnuecBeTa. 3aKOHBITPETOMIICHUSI

cBeTa. AOGCOIOTHBINMIIOKa3aTebIpenomiIeHus. IIoTHOeBHy TpeHHEe

OOBsICHEHNEOCHOBHBIX IPUHIIUITOBACHCTBUS
TEXHUYECKHUXYCTPONCTBUTEXHOIOT Ui, TAKMXKAK:0UKH, Ty, (poToanmapar, ipoeKIIMOHHbI1a
[I1apaT,MUKPOCKOIL, TEIECKOIL,

BOJIOKOHHASIONTHKA, TU(PPAKIIHOHHASIPEIIETKA, TOSIPOH/I; Iy CIIOBHHHNX 0€301aCHOTO
IPUMEHEHUSABIPAKTUYECKOMKU3ZHHU.
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oTtpakeHue.IIpeaenpHbIYTrOIN0NHOTOBHY TPEHHETOOTpaXkeHU L. /]
ucnepcusicera. CJI0XXHbIHCOCTaBOEIOTO
ceera.l[Ber.CobOuparoimmenpaccerBaoMeTHH3BL.

Tonkasnunza. DoKyCHOEPACCTOSHUEU
onTHyecKascuiIaToHKouH3bL [locTpoeHnen3oopaxkeHnitBcooupa
IOLIUXUPACCEUBAIOLINXTHH3aX. DOPMYTaTOHKONIUH3EL Y BeTUUeH
HE,JaBacMOCITHH301.

[IpenenpInpuMEHMMOCTUT €OMETPUIECKOM

OTITHKH.

Bomnnosasiontuka. IHTEpdepeHnmscBeTA.
KorepeHTHBIENCTOUHHUKH. Y CTOBUSIHAOIIOACHUAMaKCUMYMOBUMH
HUMYMOBBHHTEP()EPEHIINOHHONKAPTHHEOTABY X CHH(A3HBIXKOTEP
CHTHBIXUCTOYHHUKOB.

Hudpakuus ceera. [ludpakuuonHas pemérka. Y ciopue
HaGHIOJIeHI/ISI TJIaBHBIX MAKCUMYMOB IIpU NTaICHUU
MOHOXPOMAaTHYECKOT0 CBeTa Ha JU(PAKIMOHHYIO

pewérky Ilonspusanuscaera.

PemiennepacuérHpix3agaducsiBHO3aJaHHON
(13UIEeCKOMMOIETHIOCUCIIONBE30BAaHIEMOCHOBHBIX3aKOHOBH (D OPMYIITreOMETPUIECKON
ONTHUKU.
[MTocTpoeHunenonrcaHnen300paskeHNs,CO31aBaeMOT OTIOCKUM3EPKaioM, TOHKOHINH301. Pac
NO3HaBaHUE()U3NIECKUX IBICHUHBOIIBITAX HOKPY KAIOILE K M3HN: IPSMOJIMHEHHOE
pacnpocTpaHeHHeCBeTa,0TpakeHHE, IPeJIOMIICHHE, HHTepQepeHIHS, AN PaAK U AIIONSIPH3aLl
HSICBETA, AUCIEPCUACBETA.

AHanM30NTHYECKUXIBICHUMCHUCIIONB30BAHNEM3aKOHOB: 3aKOHIIPSMOINHEHHOTOpacpocTpa
HEHMSACBETA,3aKOHBIOTPAKEHUSCBETA,3aKOHBIIPETOMIEHUACBETA.

OnncaHneONTHIECKUX IBICHUHCHCIION30BaHNEM (PH3NIECKUXBETNINH: (POKYCHOEPACcCTOSH
HEHMONTHYECKASICUIATNHSBI.

PA3JEJI 6. OCHOBBI CIIEIIMAJIBHOI

A TEOPUM OTHOCUTEJBbHOCTH (4 1)

Temal. I'paHULBITPUMEHNMOCTUKIIACCUYECKON PemenunexadyecTBEHHBIX3a1a4CONIOPOIHA
OcHOBEICTO(44) Mexanuku.IloctynaTeicnienuanbHON N3y4YCHHBIE3aKOHbI,3aKOHOMEepHOCTUH PH3nUecKuesBiaeHUsnoTeMe«OcHOBEICTO».
TEOPUHUOTHOCHTEILHOCTH: IHBAPUAHTHOCTh Hcnonp3oBaHrenH(YOPMAMOHHBIX TEXHOJIOTHIIIAIIONCKA, CTPYKTYpUPOBaHHUS,
MOJYJIICKOPOCTHCBETAaBBAKYYME, MHTEPIPETANUNTIPEACTABICHUS NHPOPMAUUIIPUIIOAT OTOBKECOOOIICHUH
NPUHLMIIOTHOCUTENBHOCTUDNHIIITEHHA OTpaHULIAXTPUMEHUMOCTHKIaccuYecKoi MexaHukunocHoBaxCTO.
OTHOCHUTENBEHOCTHOTHOBPEMEHHOCTH. 3aMeIIEHIEBPEMECHUHUCOKPA
IIEHUETTNHBL. DHEPTUSHHUMITY IbCPENI THBUCTCKOWIACTHIIBI.
CB43b Macchl C 9HEpPTrUeil 1 UMITYIBCOM PENIITUBUCTCKOI
Y4acTHUIIBl. DHEPTHUs ITOKOSL.
PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 4)
Temal . ®otonbl. Dopmyna [Tnanka cBsi3u sHeprun GpoToHa cero OOBsACHEHNE OCHOBHBIX TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB, TAKUX KAaK:
DNIeMEHTHIKBAHTOBO | 4acTOTOH. DHeprusi U uMIynbsc ¢potoHa. OTKpHITHE U ¢doTo371eMeHT, (HOTOAATIHK, COTHEUHAs OaTapes, CBETOANO; M YCIOBUH X 0€30IacHOro
Hontuku(649) uccnenosanue Goroaddexra. OnbiTel A.I'.CToseToBa. 3aKOHBI IIPUMEHEHHUS B IPAKTUYECKON KU3HU.
doroaddekra. Ypasuenue Ditnmirerina mis horodddexra. Perrenue pacu€THBIX 3a/1a4 ¢ SBHO 33aHHOW (PU3MIESCKON MOMICIBIO C UCTIOIb30BAHHEM
«Kpacnas rpaannay dhortoaddexra. OCHOBHBIX 3aKOHOB U (pOpMYJT KBaHTOBOH ONTHKH.
Hasnenue ceera. Onbitel [1.H.JIebenera. Xumuueckoe Pemienue xauecTBeHHBIX 3a/1a4 ¢ ONOPON Ha
JeiCTBUE CBETA. U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH KBAHTOBOW ONTHKH.
Pacrio3naBanue Quznyeckux sABICHUH B yu4eOHBIX ONbITax: (oTo3IeKTpuIecKuid 3ddexT,
cBeToBOE JaBiieHHe. OnucaHue N3y4eHHBIX KBAHTOBBIX SIBJIEHUH U MPOILIECCOB C
UCTIONIb30BAaHUEM (PU3NYECKUX BEJIMYHMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI
W 4acTOTa CBETa, SHEPTHUsl M UMITYJIbC (POTOHA
Tema?2 . Mopgens aroma Tomcona. OnbiTel Pesepdopna o paccesnuio a- | IIpoBeneHneskcriepuMeHTa: HaOJII0ICHUEINHEHYaTOr OCTIEKTPa.

Crpoenne aToma

yactull. [Inanerapnas mozaens aroma. [loctynartsl bopa.

OO0BSICHEHHEOCHOBHBIXTPUHITUIIOBIEHCTBHUS
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(44)

Wznyyenue u moroieHre GOTOHOB MPHU TEPEX0JIC aToMa ¢
OJIHOTO YPOBHS dHEPTUHU Ha Apyroil. Bunsl ciektpoB. CriekTp
YPOBHEH 3HEPTUU aToMa BOAOPOAA.

BonHoBble cBolicTBa yactull. Bonuel ne bpoiins.
KopnyckyasipHO-BOTHOBOH Ayanu3m.

CroHTaHHOE U BBIHYKJIEHHOE U3ITyUeHHE.

TEXHUUECKHUXYCTPOUCTB, TAKUXKAK: CIIEKTPOCKOI,JIa3eP,KBaHTOBBIMKOMITBIOTED; Ny CIOBUIHX
0e30MaCHOTOIPUMCHEHUS BIPAKTUUCCKOMKI3HHI.

Pemenne kauecTBEHHBIX 33724 C OMIOPON Ha

W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH (PH3MUYCCKUE SIBICHUS 10 TeMe «CTPOCHUE aTOMay.
Pacrnio3HaBanue (hU3MYECKUX SIBICHUIA B y4COHBIX OMBITAX: BOSHUKHOBCHHE JTMHEHYATOrO
CHEKTpa.

AHaJi3 KBaHTOBBIX MPOIIECCOB M SIBJICHUH C MCIOJIb30BaHUE MOCTynaToB bopa

Tema3 .
ATomHOE s1po (59)

OKCIEePUMEHTHI, TOKA3bIBAIOLIHECIOKHOCTECTPOSHUAAPA. OTKPBI
THepaauoakTHBHOCTH.OnbITEIPe3epdopaanoonpeneIeHUI0OCOCTaB
apagroakTHBHOTOM3TydeHH:. CBOlcTBaanb(a-,0era-,raMma-
n3ITydeHHs. Biusiane pagnoakTHBHOCTH HAKHBBICOPT aHU3MBIL.
OTtkpeiTrenporoHanHeiiTpoHa. HyknonHasmonenssapal eitzenoep
ra—U/Banenko. 3apsansapa.MaccoBoeuncnosapa.130Tonsl.
Anbda-pacnan. DIeKTpOHHBIHUIIO3UTPOHHBIOeTa-pacna. I amma-
H3ITy4deHre.3aKoOHpaIn0aKTHBHOTOpaclaia.
OHeprusacBI3NHYKIOHOBBsIpe. S nepHbIe

cubl [leexT™accrisapa.

SInepHblepeakuuu.JleIeHUEUCUHTES

sinep.SnepHsliipeakrop. TepMosAepHBINCUHTES.
[TpoOnembINnepCIeK TUBBIAEPHOWIHEPTE THKH. DKOJIOTHUECKHeac
MEKTHISIEPHOI SHEPTETHUKH.

OnemeHTapHbIedacTHIBL. OTKPBITHEIIO3UTPOHA.
MeToapIHA0II0 AEHUSNPET UCTPANUAIIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTaIbHBIEB3aMMOIEHCTBHS.
EnuncTBOGU3MUECKOKAPTHHBIMHUPA

[TpoBeneHneyYeHIIECKOTOIKCIIEPUMEHTA: NCCIIEJ0BaHUETPEKOBIACTHI(TTIOTOTOBBIM
¢dororpadusam). O0bICHEHHEOCHOBHBIXTPUHITUIIOBICHCTBUATEXHIIECKUXY CTPOHCTB, TAKHUX
KaK: JI03UMeTp,KamepaBuibcoHa,aaepHblil

peaxTop,aToMHasi00MOa; Iy CIIOBHIHX

6€3011acHOTONIPUMEHEHUABIIPAKTHYECKOH JKN3HH. PeleHrekauecTBeHHBIX3a/1auCO0OpOiHa
N3yYECHHBIE3aKOHbI,3aKOHOMEPHOCTUH(PU3NIECKUEIBICHUSIIOTEMECATOMHOCSIPOY.
Pacnio3naBaHuep3MYECKUXABICHUIBYY€OHBIXOTIBITAXUBOKPYKAIOIICH)KU3HI: €CTECTBEHHA
AUUCKYCCTBCHHAAPAANOAKTUBHOCTD.

OHI/ICaHI/IeI/IBleeHHLIXKBaHTOBLIX)IBHeHHfIPI
MPOLIECCOBCUCTIONB30BaHHEM GPU3MYECKUXBEHMYHH  IIEPHOIIONTYPACTIaIa,SHEPT UACBSI3H
ATOMHBIXAACP.
AHaNu3NpOLECCOBUABICHUHCUCIIONB30BaHUEM3aKOHOBHUIIOCTYIATOB:3aKOHCOXPAaHCHUSIE
KTPUYECKOTr03apsa,3aKOHCOXPaHeHUIMAacCOBOTOYHCIIA, IIOCTYIaThibopa,3aKoHpaIioaKTHB
HOTOpacmnaja.
Hcnonp3oBaHreNH(OPMALMOHHBIX TEX HOJIOTHHIISITIONCKA, CTPYKTY PUPOBAHHSL, HHTEPIIPETa
[UHUUTIPEICTABICHUANH(POPMAUUIIPH
MOATOTOBKECOOOIEHUHONPUMEHEHNN3aKOHOBKBAHTOBOH (D M3MKMBTEX HUKEU TEXHOJIOTHAX

PA3JIEJI 8. 9JIEMEHTbBI ACTPOHOMUMHU U ACTPO®U3UKHU(749)

Tema3 .
DIeMEHTHI
ACTPOhU3UKH

(749)

OransipazButusactponomun. [Ipuknagnoe
MMHPOBO33PEHYECKOE3HAUCHNEaCTPOHOMHUH.

Bunzeésgnoroneba. Co3se3nus, spkre

3BE3/IBL,IIJIAHETHI,UX BUIUMOCIBUIKEHHE.
Conneunasicucrema.Counie. CojlHeYHAsIaKTUBHOCTh. ICTOUHUKIH
eprunConHuau 3BE371.3BE3/bI,

X OCHOBHBIEXapaKTePUCTHUKH./[narpamMma

«CIIEKTPATbHBIUKIIACC -CBETUMOCTbY.
3BE3IBITIABHOMIIOCIE0OBATEILHOCTH. 3aBUCUMOCTh«MAacca -
CBETUMOCTbY» AJIsl 3BE3ATIABHOMIOCIIEIOBATEILHOCTH.
BuyTtpenneectpoenne3Bé3n. CoBpeMeHHBIC
MIPEACTaBICHUSIOMPOUCXOKACHUMUIBOTIO MM COTHIIAN3BE3 1. DTar
bDKU3HY 3BE31.MuteunsliillyTh -Hamal anaktuka. Ilonoxenue u

ITonroToBka cooOIIeHNH 0 MeTOAaX MOMYYeHHS HAyYHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITHSAX B COBPEMEHHON aCTPOHOMHH.

BrinonHenue 3aanuii, IpoBEPSIOIINX BIaJ€HUE OCHOBOIIOIATraloIIUMHU
ACTPOHOMUYECCKUMHU IMMOHATUAMHU, ITO3BOJIAIOIINMHU XapaKTCPU30BaATh MPOICCCHI,
MIPOUCXOAIINE B 3BE3/]aX, B 3BE3AHBIX CUCTEMAX, B MEXXTATAKTHUECKOH Cpelie; IBUKEHUE
HeOEeCHBIX Tell, BOJIONUIO 3BE311 1 BeeneHHoH.

[TpoBenenue HaOMONCHUH HEBOOPYKEHHBIM

IJIa30M C UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX

TIPWIIOKEHUH JUIs OTIpeJIeNICHNsI TIOJIOKEHUST HeOeCHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CeBEpHOro NOMyIIapus U SpKUE 3BE3MbL.

[IpoBenenue HabmoaeHui B Teneckon JlyHsl, mianer, Mieunoro Ilytu.
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nskeHne Conxua B ["anakTuke. THIIBI ralakTHK.
Papuoranaktuku u kBazapsl. UEpHbIE ABIPHI B sIpaxX raJlakTUK.
Bcenennas. Pacummpenue Beenennoii. 3akon Xa66usa. Pazoeranue
rajakTuk. Teopus bonbioro B3psiBa. PenukToBoe U3ayyeHue.
MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.
Hepeménnble npo0aeMbl aCTpPOHOMHUH.

OBOBIIAIOIIEE

MOBTOPEHME (44)

Cucrtematn3anms U
00001menne
Marepuala Kypca
¢bu3nKn

(49)

Posb hm3uKHM 1 ACTPOHOMUM B IKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIMAIEHOM U ATHYECKOU cepax NesITeIbHOCTH YEIOBEKa; POJb U
MecTO (PM3MKH ¥ aCTPOHOMHHM U B COBPEMEHHON HAayYHOH KapTHHE
MHpa; poiib (pHU3HUECcKO TeoprH B popMUPOBAHUH
MpeACTaBICHUH 0 PU3NUECKOI KapTHHE MHUpPa, MECTO (PU3NIECKON
KapTHHBI MUpA B

00IIIeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX PEICTABICHUH

o mpupoie

Yuactue B AUCKYCCHHU O PO (PU3UKH U

aCTPOHOMMH B PA3IMYHBIX chepax NeaTeaTbHOCTH YeTI0BeKa.

[TonroroBka cooOmieHnt 0 MecTe PU3NIECKON KAPTUHBI MUPA B PSAAY COBPEMEHHBIX
[IPEACTaBIEHUN O IPUPOJE.

BermonHeHne y4eOHbIX 3a1aHn, AEMOHCTPHPYIOIINX OCBOSHHE OCHOBHBIX TIOHATHH
(¢U3NIeCKNX BEIHMYNH U 3aKOHOB Kypca (pusuku 10—1 1xmaccos.

>

Pe3eps Bpemenn(34)
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
KosmvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero KOﬁHTpOJ‘ILHLIe HpglKTPI‘lGCKI/Ie WiyueHHs  0GpAzOBATENbHbIE
padoThI padoThI pecypebi
o — e.
I Haysie weronat nowasns ) Butmiorera LIOK
4 A https://m.edso0.ru/ff0c32e2

OKPYXKAaIoIIero Mupa
Ponb u Mecto pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN bubnuorexa [JOK

2 . 1 .

Hay4YHOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIbHOCTHU JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMepHOE NpsAMONMHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBIOKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0c39cc
K i .

7 emxewne warepuamsnoii rouc o ) Bu6miorera LIOK

p https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
o | P oo P | B LOK
pi ' https://m.edsoo.ru/ff0c3be8
ITepBeiit 3akoH HproTOHA
9 Macca tena. Cuna. [Ipunmun 1 bu6nmoreka [JOK

Cynepno3uiiuu cui. BTopoit 3akoH

https://m.edsoo.ru/ffOc3be8
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Herorona miis MarepuanbHOM TOYKH

Tperuii 3akoH HproToHa 111

bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TskecTH. Ile pBa;I KOCMUYECKas bubmorexa LIOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Zzn OTI/IBJIeI({bI/Iq:I HH u BI/I)P;CCHI/II/I bubmmorexa LIOK

p PHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIW Ta3e
[ToctynaTensHoe U BpamiareibHOe

14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIO TeIa
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTUBHOE IBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sneprusi MaTepuanbHOR bubnmnorexa [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPIUU
ITorennmansHas 3HEprUsl.

[ToTeHumanbHast SHEPrUs yupyro

17 edo 1\1/111/1 OBaHHOM rlf )KZHII))IY bubmiorexa LIOK
ACQOPMHUP Py ’ https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teiaa BOIU3U
MOBEPXHOCTU 3eMITH
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC

18 cuiibl. CBSA3b paboThI bubnuorexa [IOK

HEMMOTCHIUAJIBHBIX CHUJI C UYBMCHCHHEM
MEXaHHUYECKOH OHCPIrur CUCTCMBbI TCII.

https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c3f76
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19

20

21

22

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPIruu

JlaGopaTopHnas pabota
«MccnenoBanue cBsi3H pabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KI'yTa

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Juddysus

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH
Y TBEPIBIX TENI

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. Konugecto
BemecTBa. [locTostHHas ABorajapo

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp
Ilenascus

25

26

Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYJI. Y paBHEHHUE
MengeneeBa-Knanelipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

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

27

3akon JlambToHa. ['a30BbIe 3aKOHBI

28

JlaGoparopHas pabota
«HccnenoBanne 3aBUCUMOCTH MEXKITY
napamMeTpaMM COCTOSIHUS
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https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

pa3pekEHHOT0 ra3a»

H3omnponecchl B ueaabHOM ra3e u ux

bu6mmoreka [IOK

29 rpaguyecKoe MpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 croco6bl e€ n3menenus. Koiamaectso bubnmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJICATBHOTO
rasa
31 Buas! Tenonepenaun bubimorexa [IOK
https://m.edsoo.ru/ff0c5c36
p | Ao e s B 10K
p . https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadbaTHbIi mpoiecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
33 :
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ff0c5efc
Heo6
w | Hoomen ot Busmorea 101
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunuun neiictuda u KIIJ[ remnoBoit bu6mmoreka [IOK
MAIlIAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIT/]
37 DKoJ0oru4ecKue npooIeMbl
TEMJIO3HEPTETUKH
38 O6o6maromuit ypok «MonekymspHas bubnuoteka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MI;TJII;KJ;II;pZEH (1)1:31;1[(21 TOI\gHOBBI bubmorexa LIOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI)
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubnnorexka [JOK
Hcnapenue u KArexHue https://m.edsoo.ru/ff0c63b6
41 AOCO0THAS U OTHOCHTEIIbHAS bu6mmoreka [IOK
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https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
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BIIQXKHOCTH BO31yXa. HacelleHHbIN
nap

Teépnoe Teno. Kpucramiuueckue u
amop(HbIe Tera. AHU30TPOIHUS

https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK

i CBOWCTB KpHUCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. CoBpeMEHHbIE MaTepHUaIIbI
IInaBiaenue u xpucTajuIn3a .
43 yﬂe?;;;l Tgnnrc))liaTngggneII{l;I; Eubmorexa LIOK
a ) https://m.edsoo.ru/ff0c6708
CybOnumariust
bu6mmoreka [IOK
44 YpasHeHue TeMoBoro danatica https://m.edsoo.ru/ff0c6820
) .0 7|
g | o en e Bumeorera 110K
pAn. A p https://m.edsoo.ru/ff0c6bce
3apsIoB
I1
6 nonynpoommar 3akon coxpaes BuGmorexa LIOK
YIpOBOA . p https://m.edsoo.ru/ff0c6bce
AJICKTPUUECCKOTO 3apsiia
BsaumoneiicTBre 3apsiioB. 3aKOH
47 K HOHaHToqequﬁgnﬂeKT HYECKUU brbmiorexa [JOK
Y : p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosis. [IpuHIMn cynepnosunuu bubnnoreka [JOK
ANEKTPUYECKUX ToseH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabora cuit 2IeKTpoCTaTHYECKOTO
49 oss. Iloten I/IaJ'IpPaSHOCTI) brbmiorexa [JOK
) fuai. https://m.edsoo.ru/ff0c6f00
IIOTEHIIMAIOB
II
o | s s Bumorera LOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
51 OnektpoémkocTb. Konnmencarop Eubmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTUs 3apsHKEHHOTO
KOHJIeHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlabopaTtopHast pabota "HU3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
armapara, CTpyHHOT0 IpUHTEpa.
DJIeKTpOCTaTUYECKas 3allIHTa.
3a3eMJiIeHHE IEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpspxenue.
Comnpotusnenue. 3akon Oma 11st
yuacTtka nenu. KonrponsHas pabora
1o TemMe: "OHeprus 3apsKEHHOro
KOHJIeHcaTopa". "DIeKTpoEMKOCTh
KOHJIeHcaTopa".

56

57

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COCINHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«/3yueHue cMeaHHOro COeIMHEHUs
PE3UCTOPOB»

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxkoyins-Jlenna

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 71 OJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne D/1C ncrtouHnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOJIUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
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temiiepaTypbl. CBepXIIPOBOJIUMOCTh

DNEKTPUUECKUN TOK B BAKyyMe.

60 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAs U

61 IpUMecHas IpoBoAUMOcTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-niepexona. [TomynpoBOgHUKOBBIE https://m.edsoo.ru/ff0c84ae
npubOopbI
DNEKTPUUECKUH TOK B pacTBOPax U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubnmoreka [JOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
DJIEKTPUUYECKHI TOK B Tra3ax.

63 CamMocTosTenbHBIN U 1 bubnnorexa [HOK
HECAMOCTOSITEIbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue mpruodopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBumna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonrponbHas pabora no reme

66 «Inektpocraruka. [TocTosHHBIN 1 bubnmnorexa [JOK
3JIEKTPUYECKUM TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepsublit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota o Teme "DneKTpoAHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PesepBHblit ypok. O000maronuii ypok 1 bubmuoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KITACC

KoJsnuecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero KOﬁHTpO.}IbeIe H[%aKanecmae u3ydyeHusi oOpasoBaTesbHbIE
padoThI padoTbI pecypesI
[TocTostHHBIE MATHUTHI U X
B3aumoieicteue. MarautHoe nose. Bekrop bubnnoreka HOK
1 . . 1 .
MAarHUTHON MHIAYKIMH. JINHUKM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHyKLIHUU
MarnuTHO€e noJjie TPOBOJHUKA C TOKOM.
2 OmnsIT OpcTena BSSHMoieﬁCTBHe 1 bubmorexa [IOK
p ) https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas padota «3ydenue bubnuorexa [JOK
3 1 1 _
MAarHUTHOTO I10JI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoM. Cuita Amniepa. JlaboparopHas bubnuotexa [JOK
4 9 1 1 .
pabora «VccnenoBanue nedCTBUS https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM»
€MCTBUE MarHUTHOTO MOJISI HAa
5 i[BI/DK LIYIOCH 3apsDKeHHYI0 yacTtuny. Cria 1 bubmiorexa HOK
yry p Y Y- https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pa6ota cunsl Jlopeniia
DOnekTpomarauTHas HHAyKus. [ToTok
6 BEeKTOpa MarHUTHOU uHaykuuu. 3/1C 1
WHIYKUIHUH. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuuu Papajnes
7 JlabopaTtopHas pabota «lVccnenoBanue 1 1 bubnuorexa [JOK
SIBJIEHUSI DJICKTPOMArHUTHOM MHTYKIUW https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. fIBIE€HUE CAMOUHIYKIIWH.
8 OJ1C camouHIyKIIMH. DHEPTUs MATHUTHOTO 1 bubnuorexa [JOK
ITOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJsie
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TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEINb,
YCKOPHTEH 3JIEMEHTAPHBIX YaCTHLI,
VMHyKIIMOHHAs I1eYb

10

11

O6o6maromuii ypok « MarHuTHOE ToJIe.
DJIeKTPOMarHUTHAST MHYKIIUS»

KonTponbhas pabota no teme «MaruutHoe
nosie. DJIEKTPOMarHuTHAsE MHTy KLU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

13

CB00O1HBIE MEXAHUYECKHUE KOJICOAHHUS.
I'apmonnueckue KoneOaHus. Y paBHEHHE
rapMoHUYecKux kojebanuii. [Ipespaienue
SHEPrUHU

JlaboparopHas pabdorta «VccnenoBanue
3aBUCHMOCTH MEpUO0/ia MAJIbIX KojeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

15

16

Konebatenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KoNeOaTeTbHOM KOHTYpE.
AHAJIOTHS MEKITYy MEXaHHYESCKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM
KOHTYpe

Hpe,[[CTaBJ'ICHI/IC 0 3aTyXaruux
KOJICOAHMSX. BLIH}DKI[CHHBI@ MEXaHHNYCCKHEC
koJieOanus. Pe3onanc. BBIHy)KI[CHHBIC
OJICKTPOMArdHuTHBLIC KoJIeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepemennsbIit Tok. CHHYCOMATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOT0
TOKa. AMIUTUTYTHOE U JIEHCTBYIOIIEE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34
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3HAYCHUC CUJIbI TOKA U HAITPAKCHHUA

Tpancdopmarop. [IponsBoactso, nepegaya

18 .
U oTpebIeHNe AIEKTPUUECKON SHEpPrun
YCTpoicTBO M MPaKTUUECKOE TPUMEHEHUE
19 aneIfT HqGCKorop:sBOHKa reHe ETO a bubmorexa LIOK
P > ! CHEPATOp https://m.edsoo.ru/ff0cc324
MIEPEeMEHHOT'0 TOKa, JJMHUIA JIeKTponepeaayd
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucrnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocth bubnnorexa [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie ¥ POOJIbHBIE BOJHBI
3ByK. CKOpOCTb 3ByKa. | pOMKOCTB 3ByKa. bubnnorexa [HOK
22 :
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DneKTpOMarHuTHBIE BOJHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTb. llIkana 37eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 [TpuHIMIIBI paTUOCBSI3U U TEIEBUICHHUS.
PazBuTue cpencts cBs3u. Pagnonokamms
o5 KonTponbnas padota «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHETHOE paclpoOCTPaHEHUE CBETA B
26 0 pHO OJTHOM cpe, 12 Tcl):)qeqll:r,lﬁ HMCTOYHUK bubmnorexa LIOK
AIHOPOA pede. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBCI?[a [TocTpoenue n300 amegnﬁ B bubmnorexa LIOK
) p p https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHOE BHYyTpEHHEE
28 OTp axxeHue. [IpenenbHbIi yroi n}(])nlljioro Bubmiorexa HOK
p P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKECHHUSI
29 JlaboparopHas padota «3mepenue bubmmoreka [JOK
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IOKa3aTcJIsd MPCJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

Jlunssl. [Toctpoenue n3o0paxkeHuil B THH3E.

30 dopmysia TOHKOH JIMH3BI. Y BeTUYCHHE bubmnorexa LIOK
pMY ) https://m.edsoo.ru/ffOcddle
JTUH3BI
31 Jlaboparopuas padota «lccienoBanue
CBOMCTB M300pa)KCHHUH B JIMH3AX)
Jucnepcus ceera. CI0oXHBIA cCOCTaB O€II0TO
32 cgeta. L[Ber. JlabopaTopHas padora
«Halnronenue qucnepcuu cBeTa»
33 Wntepdepennus creta. Judpaxus ceeta. bubnnoreka [JOK
Ju¢ppakunonHas penérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspusanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOpsI U yCTPOCTBa U
yCIIOBUS X 0€30MacHOr0 NPUMEHEHUs
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
36 MEX.?J,HII/-I[KI/I %OCT TIaThl CTICIIHATLHOM bubmnorexa LIOK
' Y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
OTHOCUTENBHOCTHh OJHOBPEMEHHOCTH. bubnuotexa [JOK
37 :
3ameyieHre BpEeMEHH M COKpaIlleHUe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PEISITHBUCTCKOM
38 qaCTII)/I bl CB}I3By Macfm C DHEprueu u bubmorexa LIOK
HBL p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHsl ITOKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnnoreka [JOK
CIELMATIbHOM TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnmnoreka [JOK
UMITYIIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpsiTHE U HccnenoBanue porodddekra. bubmmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTtorddekra. YpaBHeHNE bubnmoreka [JOK

Duinmreitna g Gotodrddexra. «KpachHas

https://m.edsoo.ru/ff0d015e
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rpanuna» Gorosdpgexra

Hasnenune ceeta. Onbitel 1. H. JIeGenena.

bu6mmoreka [IOK

43 XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE

44 pUMeHEeHHE: (POTOIIEMEHT, (OTOAATUUK,

COJIHEuHas OaTapesi, CBETOUOT

45 Pewenne 3anau no reme «J1€MEHTHI bubnmoreka [JOK
KBaHTOBOU OITHUKKU https://m.edso0.ru/ff0d0302
Monens atoma Tomcona. OnbITbI

46 Pee.g (dhopa 1o paccesTHUIO O-4acTH buGmnorexa LIOK

POOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozenp aroma
bubmuorexa [JOK

47 Hocrynatst bopa https.//m.edsoo.ru/ff0dOafa
Wznyuenue u nornomienue GoTOHOB MPU

48 ne eyxo € aTroma ¢ onfioro (borms[ 3Hepr1/n/1 bubmnorexa LIOK

pexone A P P https://m.edsoo.ru/ff0d0Oafa
Ha JApyroil. Buasl ciekTpoB
BonnoBele cBolicTBa yactuil. BonHsl e
Bbpoitnsa. KopnyckynisipHo-BOITHOBOM bubnnorexa [HOK

49 -
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTkpbITHE PaTUOAKTUBHOCTH. OTBITHI

50 Pezep bo Enﬂo OTIPEIETICHUIO COCTaBa bubmorexa LOK

POOPA p https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TYUYEHHS
CsoiicTBa anb(da-, 6era-, raMma-u3ITydeHHUS.

o1 BistHue pagnoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI
OTkpbITHE IPOTOHA U HeWTpoHA. MI30TOMEI.

59 Anbda-pacnaa. DIeKTPOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4YeHUE

53 DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie bubnuoreka [JOK
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peakimu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTBI
SIEPHOM SHEPrEeTUKH

https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO bl HAOIIOICHUS U
PErucTpaly JIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@yHaaMeHTalIbHbIE
B3anMoIeiicTBUs. EquHCcTBO (hrsmdeckoit
KapTUHBI MUPa»

Bun 38é31H0T0 HeOa. Co3Be3 s, IpKue
3BE3/IBI, IUIAHETHI, UX BUAUMOC JBHIKCHHE.
ConHeyHas cucTemMa

Connue. ConHeyHast akTUBHOCTb. MICTOUHMK
sHeprun CoJiHIa U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1b1, UX OCHOBHBIE XapaAKTEPUCTHKU.
3BE3 bl IT1aBHOM MMOCIIEN0BATENLHOCTH.
BryTtpennee crpoenue 38€31. COBpeMEHHBIC
MIPEJICTABJICHHS O IPOUCXOXKICHUHU H
spoatonuu CoJiHIa U 3BE3]

58

Muneunsiii IlyTe — Hama ['anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
INanaktuke. 'anaktuku. YEpHbIE NBIPHI B
sIpax rajJakTHK

59

Bcenennas. Pa3beranue ranaktuk. Teopust
Bosnbiioro B3psiBa. PennkToBoe n3nyuyeHue.
MeraranakTuka

60

Hepemennsie npobeMbl acCTpOHOMUU

61

62

KontponbHas padoTa «1eMEeHTHI
ACTPOHOMUU U acCTPOPHUIUKID)
O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTMYECKOW, COUUAIIBHON 1
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THUYECKOU cepax AesITeIbHOCTH YeTIOoBeKa

63

O6o6matomuii ypok. Pois u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOM HAy4HOU
KapTHHE MHpa

64

O6o6maromuii ypok. Pois ¢pusndeckoii
TeopuH B HGOPMUPOBAHHUH MIPEICTABICHUN O
¢bu3nveckoil KapTUHE MUpa

65

66

O6o06matomuii ypok. Mecrto pusnaeckoit
KapTUHBI MUpa B 00I1IEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEICTABIECHUN O
pupoJie

PesepBHbIil ypok. MaruutHoe noiie.
DneKTpoMarauTHasi MHIYKIUs

67

PesepBHbiii ypok. Ontuka. OCHOBBI
CHEeIMaIbHON TEOPUU OTHOCUTEITBHOCTH

68

Pesepnsrii ypok. KBanroBast ¢usuka.
DeMeHTbl aCTPOHOMHUU U aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784
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