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IHOACHUTEJIBHAS 3AIIMCKA

MonenpHasi CHHXpPOHU3MpPOBaHHAs paboyas mporpamMma 0a30BOro M YyriIyOJEHHOTO W3Y4EHHUS IpeaMera
«Dusuka» B 10-11 kmacce pazpaborana Ha ocHOBe PabGoumx mporpamMm cpeaHero oomero oOpa3oBaHHS IO
¢usuke (0a30BBI ypOBEHB, YIIyOJIEHHBIM YpOBEHB), OJOOPEHHBIX peEHICHHEM (enepatbHOro ydeOHo-
METOJIMYECKOT0 00beMHEHHSI 110 001eMy oopazoBanuio ot 29.02.2022r., mpotokon 7/22.

JlanHasi mporpaMma CiIy>KUT OCHOBAaHHMEM JJIsl YUMUTENsS MO pa3paboTke pabouel mporpammbl mo QpuU3MKe B
KJlaccax, I7ie peaju3yloTcs MyJIbTHIPOPUIbHBIN yueOHbIN Tu1aH. B pasnene «TemaTnueckoe MmiIaHMpOBAHUE)
yueOHOro Kypca coaepkanue oOydeHus: CHHXPOHU3UPOBAHO Ul OCBOCHHUS OOydYaloIMMUCS MpeaMeTa Kak Ha
0a30BOM, TaK M yriayOJIEHHOM ypOBHE.

JlaHHas Tporpamma omnpenenseT o0s3aTeIbHOe IMPEeIMETHOE COJEep)KaHHe, YCTaHaBIMBAET NPUMEPHOE
pacnpenenenre y4eOHbIX YacoB MO TEMAaTUYECKUM paszfeliaM Kypca U peKOMEHAYEeMYI0 MOCIeA0BaTeIbHOCTh
U3y4YCHUS TEM U pa3/ieioB YUeOHOro mpeMeTa ¢ YUETOM MEXITPEIMETHBIX U BHYTPHUIIPEMETHBIX CBSI3€H, JIOTHKH
yueOHOro mpoiiecca, BO3pacTHbIX ocoOeHHocTel oOyuaromuxcs. [Iporpamma naér mpeacraBiieHHe O LEINSX,
codeporcanuu, obwell CTpaTerud OOYYEHHUs, BOCIIUTAHHUS M Pa3BUTHS OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npenmMera «DPu3nka» Ha YriIyoJIEHHOM ypOBHE U 6a30BOM YpOBHE.

H3yuenue xypca usuxu yenyOnéHHO20 YPOBHA NO360Aem pearu3o8ams 3a0adu npopeccuoHanbHol
opueHmayuu, HanpaeieHo Ha CO30aHue YCcl08Ull O NPOAGIEHUS CEOUX UHMENNEKMYANbHbIX U MEOPUECKUX
CNOCOOHOCMEN KaXCObIM YYAUWUMCSL, KOMOPble He0OX00UMbL 0151 NPOOOINCEHUSL 00PAZ0BAHUS 8 BLICULUX YYEOHBLX
3a6e0eHUsX No Pa3IUYHbIM PUUKO-MEXHUYECKUM U UHIHCEHEPHBIM CNeYUATbHOCHIAM.

B mporpamme omnpenensitorcs IUTaHUpPYEeMble pe3yJbTaThl OCBOEHUSI Kypca (U3UKH Ha YPOBHE CPEIHEro
o0miero o0pazoBaHMs: JTUUYHOCTHBIC, METANpEAMETHBIC, NPeIMETHbIC (Ha YriayOJéHHOM M 0a30BOM YPOBHE).
Hay4HOo-MeTOM070THYECKOM OCHOBOM ISl pa3pabOTKM TpeOOBaHWM K JIMYHOCTHBIM, METampeIMETHBIM
U TPEAMETHBIM pe3yjbTaTaM OOYyYaroIIMXCs, OCBOMBLIMX MPOrpaMMy CpPEIHEro oOumero oOpa3oBaHHs Ha
yriay0inEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

IIporpamma BKJIKOYaeT:
naaHupyemvle pesyibmamsl OCBOCHUS Kypca (U3MKM HA YyriyOnéHHOM M 0a30BOM YpPOBHE, B TOM YHCIC

npeomemmble pe3yibmansl 10 TOAaM 00yICHHUS;

cooepoicanue yuedHo2o npeomema « Dusuxa» no 200am obdyuenus;

NPUMEPHOe MeMamuyeckoe NIAHUposanue C yKa3aHWeM KOJMYECTBA YacOB HAa HM3YYCHHUE KaXIOW TEMbI
U NPUMEPHOU XAPAKMEPUCMUKOU Y4eOHOU 0essmelbHOCU YYauxcsl, Pealn3yeMoi IPU U3YUYSHHU 3TUX TEM.
[lporpamMma wMeeT NPHUMEPHBIA XapakTep W MOXET OBITh HCIOJb30BaHA YUYUTEISAMH (GUIUKH IS

COCTABJICHUS CBOMX PA0OYHX MPOTPAMM.

Pabouast mporpaMmMa He CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUUTEJICH U MPEIOCTABIIACT BOZMOXKHOCTHU ISt
peayM3aiuy pa3IHyHbIX METOAMYECKUX MOJXOJ0B K IMPEnoJaBaHui0 (DU3UKU Ha yriyOJ€HHOM U 0a30BOM
YpOBHE TMPU YCIIOBHM COXPaHCHHs 00s3aTeNbHOW 4YacTH cojepkaHus Kypca. KommdecTtBo dacoB
B TEMATUYCCKOM ILJITAHUPOBAHUHM HA W3YYCHHE KAXKIOW TEMbI SBJISICTCS OPUEHTHPOBOYHBIM M MOXET OBITh
U3MCHEHO KaK B CTOPOHY YMCHbBIICHHUS, TAK U YBEIMYCHHUS B 3aBUCUMOCTH OT PEAU3yeMbIX METOTHUYCCKHX
MIOJIXO/IOB ¥ YPOBHSI ITOJITOTOBJICHHOCTH Y4YaIllUXCS.

KypcuBoM B TeKCTe MpOrpaMMbl BbiaeieHbI deMeHThl Llenu u 3amaqn, [IpeaMeTHBIX pe3yinbTaToB U

ConepsxaHus yueOHOT0 MaTepuaia, KOTOpbIe MPEACTaBICHBI IS U3YUCHHUS Ha YIITyOJIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®PU3UKA»

dusnka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYMAas B KayecTBe y4eOHOro MpeamMera
B IIIKOJIC, BHOCHUT CYIICCTBEHHBIN BKJIaJ B CHUCTeMy 3HaHUN 00 okpyxatomeMm wmwupe. [IIkompHBIN Kypc
Gu3uKN — CUCTEMOOOPA3yIOMUN /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (U3UYECKUe
3aKOHBI JIEKAT B OCHOBE IPOIECCOB U SBJICHHH, M3ydaeMbIX XUMHUEH, OuosorHer, ¢puznueckoi reorpaduei
u actpoHomuedd. Mcmonb3oBaHue U aKTUBHOE MpPHUMEHEHHE (DU3MUYECKUX 3HAHUN OINpEeNeNIuio XapakTep
u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCa,



MIOJTyYCHHUSI HOBBIX MaTEpHAaJOB C 3aJaHHBIMHU CBOMCTBaMHU U Ap. M3yueHne (HU3MKM BHOCHT OCHOBHOH BKJIal
B (popMupOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpA YYalluxcs, B (OPMHUPOBAHHME YMEHHUU NPUMEHATH
HAYYHBIH METO/] ITO3HAHUS IIPH BHITIOJTHEHUH UMHU YY€OHBIX HCCIICIOBAHUH.

B ocHOBy Kkypca ¢(u3mkM cpeaHeW IIKOJIBI TOJIOXKEH psia HIeH, KOTOpble MOXXHO paccMaTpuBaTh Kak
NPUHIUITBL €70 TTOCTPOCHUSI.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKH 3aBEpIIEHHBIM, OH COIEPIKUT
MaTepHall U3 BCeX pa3/esioB (PU3HMKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOW (DU3UKH.

Hoesa zenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuan Kypca (GU3MKH OOBEAMHEH BOKPYT (PU3UUECKUX
Teopuil. BexymuMm B Kypce siBisieTcss (GOPMHpPOBAHHE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTepHH,
BEIIIECTBE U MOJIE.

Hoea zymanumapuzayuu. EE peanmuzanus npennojiaracT HCIOJIb30BaHWE TyYMaHUTAPHOTO TOTEHIIMAJa
¢u3nueckoil HayKH, OCMBICICHHME CBSI3M  pa3BUTUS  (PU3UKM  C pa3BUTHEM  OOIIECTBa, a TaKXe
C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOJIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢usuku yrnmyOnEHHOro ypoBHS HpEINOiaracT 3HaKOMCTBO

C IIMPOKHUM KPYIOM TEXHHUECKUX U TEXHOJIOTUYECKHUX MPUIIOKEHUH H3YUEeHHBIX TEOpHUil U 3aKOHOB. [Ipu 3TOM
paccMaTpUBalOTCSl HA YPOBHE OOIIHX MPEICTABICHUH U COBPEMEHHBIC TEXHHYECKHIE YCTPOHCTBA M TEXHOJIOTHH.

Hoea rkonocuszauyuu peanusyercs IOCPEICTBOM BBEIEHHUS DJIEMEHTOB COACP)KAaHUS, MOCBSIIEHHBIX
HKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKkxKe
00CcyXeHUs TTPOOJIEM PAIIMOHATILHOTO TPUPOIOTIOIB30BAHMS M KOJIOTHUECKOM 0€301MacHOCTH.

OcBoenne cojiepKaHusl MPOrpaMMbl JOJDKHO OBITh MOCTPOEHO HA MPHHLIUIAX CHUCTEMHO-IESTEbHOCTHOTO
nogxona. s QuU3MKK peanu3aiysi dTHX NPHUHIUIOB OasWpyeTcs Ha HWCIOJIh30BAHWUU CAMOCTOSTEIBHOTO
HKCIIEPUMEHTA KaK IOCTOSHHO JICHCTBYIOMIETO (hakTopa yueOHOro mporuecca. /s yenyoiénHozo ypoeHs — 3mo
cucmema CamoCmosimenbHO20 YUEHUUECK020 HKCHEePUMEHMA, BKI0Uarwec0 (GpPoHmMaibHble YUeHUdecKue
OnbIMbL NPU UYYEHUU HOB020 Mamepuand, 1abopamopHsie pabomvl u pabomul npaxmukyma. Ilpu smom
B03MOJICHbL 08a Cnocoba pearusayuu Guzuyeckoeo npakmuxyma. B nepeom cnyuae npaxmuxym nposooumcs
aubo 6 kouye 10 u 11 kraccos, b0 nocie nepeozo u 8Mopo2o NOAY200Ull 8 KANCOOM U3 IMUX K1Acco8. Bmopoii
CnoOcod — smo uHmezpayusi pabom NPakmuKyma 6 cucmemy iabopamopHuix pabom, KOmopwvle npo8oOImcs
6 npoyecce usyueHus pasoeira (memvt). Ilpu smom noo pabomamu NPAKMUKYMA ~NOHUMAEMCS
camocmosimenbHoe UCCed08aHue, KOmopoe nposooumcs N0 pyKkogooCma)y C8EpHYmMo2o, 0000uéHHo2o euda bes
HOWA2060U UHCPYKYUU.

B mporpamMme cuctema Y4eHHYECKOTO SKCIIEPUMEHTA, JIAOOPATOPHBIX PadOT M MPAKTUKyMa Ipe/CcTaBIeHa
€IMHBIM TiepeuHeM. BbiOop TeMaTHKU JUIsl 3TUX BHUJOB YYCHMUYECKHX MPAKTHUYECKUX PAOOT OCYIIECTBISAETCS
YYaCTHHKaMH 00pa3oBaTeIbHOrO TMpoIlecca HCXOAS W3 OCOOCHHOCTEH IMOYPOYHOTO IUIAHUPOBAHHS
U ocHamieHusi kaOuHera ¢usuku. I[Ipm 3TOM oOecmeunBaeTcss OBIIAJCHHE OOYYAIOUIMMUCA YMEHHUSAMU
NPOBOJUTH TMpSIMBIE W KOCBCHHBIC W3MEPEHHUs, HCCICOBAHUS 3aBUCHUMOCTEH (U3WYCCKUX BEIUYHH
U TIOCTAHOBKY OIIBITOB IO IPOBEPKE MPEUIOKEHHBIX THITOTES.

Bosbioe BHHMaHUE yaeisieTcsl PEHICHUI0 Pacuy€THBIX M KA4eCTBEHHBIX 3amad. [Ipm 3ToM uist pacdE€THBIX
3aJa4 MPUOPUTETOM SIBJIAIOTCSA 3a/a4d C SBHO 33JaHHOW u HesA6HO 3adanHou (PU3NYEecCKOH MOJENbIo,
MO3BOJISIONINE TPUMEHSITh HM3yYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak
U MHTETpUPYs NMPUMEHEHUE 3HAHUN U3 pPa3HbIX pa3fesoB. [ KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS
3aJjaHis Ha OOBSCHEHHE / TpEICKa3aHue MPOTCKaHWs (U3UYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KHU3HH, TpeOyIolre BbIOopa PU3NUECKON MOJIENH AJIsi CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k MaTepHaTbHO-TEXHHYECKOMY 00€CIeUeHHUI0 Y4eOHOro
nporecca Kypc (pu3HMKH yriryOja€HHOro u 0a30BOro ypoBHS B CPEIHEH LIKOJIE JOJDKEH M3ydaThCsl B yCJIOBHAX
npeAMeTHOro kadunera. B kabunere Gpu3nkH JOIKHO OBITH HEOOXOAUMOE JTAbOpaTOpHOE 000PYIOBaHUE IS
BBINOJIHEHHUSI YKA3aHHBIX B IPOIpaMMe YYEHHYECKHX OIBITOB, JIAOOPATOPHBIX PadOT M PabOT MpPaKTHUKyMa,
a TaKk)Ke JIEMOHCTPAIIMIOHHOE 000PYI0BaHHE.

JleMOHCTpallMOHHOE  00opynoBaHHEe (OPMUPYETCS B COOTBETCTBUM C IPUHIMIIOM MHUHUMAJIbHOU
JIOCTAaTOYHOCTH M 00ECIeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B MPOTpPaMMeE KIIOUEBBIX JEMOHCTPALU IS
UCCIICIOBAaHMsI M3y4aeMbIX SBJICHMA M IPOLECCOB, SMIUPHUYECKUX M (PyHIaMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe obopymoBaHUE ISl YICHUYECKUX MPAKTHYECKUX paboT popMuUpyeTcs B BHJIE TEMAaTHUYECKUX
KOMILJIEKTOB U 00€CIeYMBaeTCsl B pacyére OJHOTO KOMIUJIEKTa Ha JBYX oOywaromuxcs. TemaTHueckue



KOMIUIEKTBI JIAOOPATOPHOTO OOOPYAOBAaHUS TOJDKHBI OBITh IMOCTPOSHBI HAa KOMILJICKCHOM HCIOJIb30BaHUU
AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX M3MEPHUTEIbHBIX CHUCTEM B BUIE LU(POBBIX
nabopaTtopuid.

HEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMU HENISIMHU U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmMupoBaHUE UHTEpPECA U CTPEMIICHUS O0yUYAIONIUXCS K HAYYHOMY U3YUYCHUIO IPUPOIBI, PA3BUTHE UX
MHTEJUJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TNPEACTABICHUNH O HAyYHOM MeETOZe IMO3HaHHS | (OPMHUPOBAHUE HCCIIEAO0BATENHCKOTO
OTHOIICHUS K OKPYXAIOUIUM SIBICHUSM;

e (opmMupoOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTara HM3y4yeHUs OCHOB CTPOEHUS MaTepuu
U pyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmMupoBaHHE YMEHUN OOBSCHATH SBJICHHS C HCIONH30BAaHUEM (U3MUECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHue MpeacTaBiICHUN 0 poiau (U3UKHU AJI Pa3BUTHSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U T€XHOJIOTHIA;
pazeumue npeocmasieHull. 0 803MONCHLIX cepax Oyoywel npogeccuoHalbHOl O0esmerbHOCmU,
CBAZAHHBIX C PUUKOLL, NOO20MOBKA K OdbHelueMy 00y4eHUI0 8 IMOM HANPAasLeHUU.

e JlocTmkeHue 3THUX IieNiell oOecreunBaeTcs PEIeHUeM CIIEIYIOIINX 3a7ad B MPOIlecce U3YUeHUs Kypca
(hU3UKH Ha YPOBHE CPEIHErO 00IIero 00pa3oBaHus:

e TpHOOpETEHHUE CHUCTEMbl 3HAHWUH 00 OO0mmMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSIX,
BKJIOYAsT MEXAHHKY, MOJIEKYJSIPHYIO (U3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3UKY U DIEMEHTHI
acTpoU3HKH;

e (QopmMupoBaHHE YMEHUIl MPUMEHSTh TECOPETHUECKHUE 3HAHUS ISl OOBSCHEHUS (PU3MYECKUX SIBICHUN
B MIPUPOJIC U JJIS IPUHATHUS MTPAKTHYECKUX PEUICHUI B ITOBCETHEBHOM KU3HU;

® OCBOCHHE CTIOCOOOB pEIICHUS Pa3UYHBIX 3a7ad C SIBHO 3aJaHHON (DHU3MUECKON MOJENbIO, 3ajad,
MO/IPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHue (PU3NIECKOW MOJENHU, aeKBAaTHOW YCIOBUSAM 3a/1auH,
B TOM YHCIIE 33]1a4 UHKEHEPHOTO XapaKTepa;

® [OHUMMaHUE (PU3NYECKUX OCHOB U MPHUHIMUIOB JIEHCTBUS TEXHUYECKUX YCTPOICTB M TEXHOJOTUYECKUX
MIPOLIECCOB, WX BIMSHUS HA OKPYKAIOIIYIO CPENy;

® OBJQJICHHE METOJIaMU CaMOCTOSITEIHHOTO IJIAHHUPOBAHUS U MPOBEICHUS (QU3HUECKUX IKCIEPUMEHTOB,
aHaJlM3a U UHTEpPIIpETaluy HH(OPMALIH, ONIPEeIEeTICHHS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;
CO3JIaHUE YCIIOBUM Il PA3BUTHS YMEHHM MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKON IEATEIIbHOCTH;
pazeumue unmepeca K cghpepam npogeccuoHaIbHoU 0esimeIbHOCMU, C8A3AHHOU ¢ OUIUKOLL.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cooterctBun ¢ ®I'OC COO yrny0naéHHbIA ypoBeHb H3ydeHUs yueOHOTo npeamera «Pu3nuka» Ha ypoBHE
cpemHero olmiero 0opa3oBaHus BHIOUPACTCS O0YJAOITUMUCS, TFIAHUPYIOIIMMHE TIPOI0JDKEHHE 00pa30BaHus 10
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Y4eOHBIM TUTAHOM TPETyCMOTPEHO n3ydeHue ¢uszuku B o0bEMe 340 4 3a 1Ba roja 00y4deHus: 5 4 B HEJIEIIO
B 10 u 11 xiaccax, Ha 6a30BoM ypoBHE B 00BéMe 1364 3aaBa roma oOyueHuss mo 249 B Hexenmo B 10
u 11 knaccax. B remarnueckom mianupoBanuu st 10 1 11 knaccoB npeanosiaratoTcst pe3epB BPEMEHH, KOTOPBIM
YYUTEIh MOKET UCTIOI30BATh [0 CBOEMY YCMOTPEHHUIO, U IOBTOPHUTEIHHO-00001I1at0IINe YPOKH.

IIVIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMS YYEBHOI'O IIPEAMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA




OcBoenne yuebHoro mpeamera «Pu3nka» Ha YpoBHE cpeaHero oOmiero oOpa3oBaHUs (yriyOJaEHHBIA U
0a30BBIIl  ypOBEHBb) JOJDKHO OOECHeuMBaTh JIOCTMDKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHBIX
U TIpEIMETHBIX 00Pa30BaTENIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATDI

I'pasxcoanckoe eocnumanue:
¢ chOpMHUPOBAHHOCTH TPAKIAHCKOW MO3UIUU OOYYAIOMIErocs KakK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00111eCTBa;
® MPUHSATHUE TPATUIIMOHHBIX OOIIEUETOBEYECKUX T'YMaHUCTUIECKIX U IEMOKPATUYECKUX [IEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JICATEIHLHOCTh B MHTEpECax I'pa)KIaHCKOro OOIIecTBa, y4acTBOBATh
B CAMOYIIPABJIEHUH B IIKOJIE U JETCKO-FOHOIIECKUX OpPraHU3alUsX;
® YMCHHE B3aMMOJCHCTBOBATh C CONHMAIBHBIMA WHCTHUTYTaMH B COOTBETCTBHHM C UX (DYHKIUSAMH
Y Ha3HAYCHHUEM,;
® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM AEATEIHOCTH.
Hampuomuttecxoe eocnumanue:
¢ chOpPMHUPOBAHHOCTH POCCUUCKON IPaXKTaHCKON HICHTUYHOCTH, TATPHOTU3MA;
® I[ICHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM; IOCTHKEHUSAM Poccun B GU3HKE U TEXHUKE.
/yxoeno-npaec éocnum
e chopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO MTOBEICHIS,
® CrOCOOHOCTH OIIEHUBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSCh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IEATEIBHOCTU YUEHOTO;
® OCO3HAHHE JJMYHOT'O BKJIQ/Ia B IOCTPOCHUE YCTOMYMBOTO OYAyIIIEro.

Dememuueckoe socnumanue:
® 3CTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (pU3nvecKon

HayKe.

Tpyooeoe éocnumanue:

® HHTEpEC K Pa3audHbIM cdepaM NpodecCHOHATBHON NeATEILHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PH3UKOI
U TEXHUKOW, YMEHHME COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccuu W pealn30BBIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHEI;

® TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHHUIO U CaMOOOpPa30BaHUIO B 00JACTH (PU3UKH HA MPOTSHKCHUH
BCEM KU3HU.

DKonozuueckoe eocnumanue:

e cpOpMHUPOBAHHOCTH HKOJIOTMYECKON KYJIbTYphl, OCO3HAHUE TI00AIBHOTIO XapakTepa IKOJIOTHYECKUX
npo0iem;

e IUIAHMPOBAHME MU OCYILUECTBJICHUE JACUCTBUM B OKPYXKAIOIIEW CpeAe HAa OCHOBE 3HAHUA LEled
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

® pacHIMpEHHUE ONbITa AEATEILHOCTH SKOJIOTHYECKOW HAIIPABIEHHOCTH HA OCHOBE UMEIOUINXCS 3HaHUH 110
¢dusuke.

llemmcmu HAYYHO20 NO3HANRUA:

e Cc(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bU3UYECKOI HAYKH;

® OCO3HaHUE IICHHOCTHM HAyYHOW JeATEIbHOCTH, TOTOBHOCTH B IIpollecce HU3YYEHUs] (PUUKH
OCYIIECTBIISTh MPOEKTHYIO M UCCIIEIOBATENBCKYIO JIEATENHHOCTh MHAUBHIyaTbHO U B TPYIIIIE.

B npouecce gocTikeHNsI TUYHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOrPaMMBbl CPEHETo 001Iero o0pa3zoBaHus
no ¢usuke y 0OydYalOUMXCS COBEPILCHCTBYETCS OMOYUOHANbHBIN — UHMENIeKm, TIPEANOaraloniii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CHOCOOHOCTh TMOHUMATh CBOE SMOLMOHAJIBHOE COCTOSIHHE, BHICTh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;
camopez2ynuposans, BKIIOYAIOUIETO CAMOKOHTPOJb, YMEHHE MPUHHMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTHUPOBATHCS K AMOLMOHAIBHBIM HM3MEHEHHUSM M MPOSBISATH TMOKOCTH,
OBITH OTKPHITHIM HOBOMY;,



GHYmMpenHel MOmueayuy, BKITIOYAIONIEH CTPEMIICHHE K JOCTHKCHHUIO IENM M YCIIeXy, ONTHMH3M,
WHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOMS U3 CBOMX BO3MOKHOCTEH;

amMnamuu, BKIFOYAIOMEH cocOOHOCTh HOHMMAaTh YMOIIMOHATIBHOE COCTOSTHUE APYTUX, YIUTHIBATH €T0
IIPU OCYILLECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COYUANbHBIX HABbIKOG, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHHS C APYTMMH JIOIBMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOH(IUKTHIL.

METANIPEJMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe IO3HABATEJIbHbBIE 1eHCTBUS

Ba3oBble JJornyeckue aeicTBuA:

CaMOCTOSITENTLHO (DOPMYITUPOBATh U AKTyaTHU3UPOBATh MPOOIIEMY, pacCMATPUBATh €€ BCECTOPOHHE;
OTIPEIEIATH 1SN AeATEIHLHOCTH, 3a/1aBaTh MApaMETPhl U KPUTEPUHU X JTOCTHIKCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pAaCCMaTPUBAEMBIX SIBJICHUSX;

pazpabarbiBaTh IUIaH pEIICHHWS TPOOJeMbl ¢ YYETOM aHalW3a HMMEIOIIUXCS  MaTepUaIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBI:I B ACATCIIBHOCTDh, OLICHUBATh COOTBCTCTBUC pe3yanaTOB noejasaM, OICHUBATDH pI/ICKI/I
HOCJIG,Z[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJAMHUPOBATh U BBIIOJHATH PabOTy B YCIOBHUSX PEATbHOT0, BUPTYaJbHOTO U KOMOWHUPOBAHHOTO
B3aMMO/ICHCTBH,

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HECHHBIX TPOOJIEM.

Ba3zoBLle ucciienoBarejbcKue JeiCTBUS:

BJIaJICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMHU MOHATUSMHU U METOJaMH (PU3NIECKOI HAYKH;

BJaJIeTh HAaBBIKAMH Y4eOHO-HCCIEIOBATENbCKONH M TPOEKTHOW MIESTENbHOCTH B OONACTH (PHU3MKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOIOB pEIICHUS 3a1a4 (U3UIECKOTO
cojiep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO0B MO3HAHUS;

BJIaJIETh BUJAMHU JIEATEIBHOCTH IO MOJTYYEHUIO HOBOT'O 3HAHMSA, €r0 MHTEPIIPETAIMH, IPEOOPa30BAHUIO
Y IPUMEHEHHUIO B PA3JIMYHBIX yYEOHBIX CHTYalHsAX, B TOM YHCJE TPU CO3JAHWH YYEOHBIX MPOCKTOB
B 001aCcTH (PHU3UKHY;

BBISIBIISAT TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJU3UpOBaTh 3ajady, BBIABUIATh THUMOTE3Yy ¢
pelieH s, HAaXOAWTh ApTYMEHTHI JUIsl JTOKa3aTeNbCTBA CBOMX YTBEPXKICHHUMU, 3a/aBaTh IapamMeTphl
U KPUTEPUHU PELICHHUS;

aHAJM3UPOBATh MOJYYCHHbIE B XOJE pEIICHHUsS 3aJaud pe3yJabTaTbl, KPUTUYECKH OLIEHUBATh HX
JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON EATEILHOCTH, B TOM YHUCIIE MPH
M3y4eHun (pU3uKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCHUTD 3HAHUS TT0 (U3UKE B MPAKTHUYECKYIO 00JIACTH KU3HEACATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHHS U3 Pa3HBIX MPEAMETHBIX 001aCTeH;

BBIIBUTaTh HOBBIC WJCH, TpeaiaraTh OPUTHHAJIBHBIC MOIXOIbl W PEUICHUS; CTaBHTh MPOOIEMBI
U 33/1a4M, JOMYCKAIOUINE aTbTEPHATUBHBIC PEIICHUSI.

Padorta ¢ nndopmanmeii:

BJIaJIETh HABBIKAMHU MOJTydeHUs HHDOopMaIiu (pU3ndecKoro cojepKaHus U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTLHO OCYIIECTBISITh TMOWCK, aHAN3, CUCTEMATH3AIUI0 U WHTEPIPETAlHi0 WHGOpMAIUU
Pa3IMYHBIX BUIOB U POPM MPEICTABICHHUS;

OILICHUBATh JOCTOBEPHOCTh MH(OpMAIINH;

UCIOJB30BaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pEIICHUHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C COONIoIeHHeM TpeboBaHuUi
APrOHOMHUKH, TEXHHKH OE30MAaCHOCTH, TUTHEHBI, PECypcoCOepe:KeH s, IPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJACpX,aHUS B PAa3IMYHBIX QopMaTax C Y4E€TOM Ha3HAYCHUS
WHGOPMAIIMY U [IEIEBOI ayIUTOPHH, BEIOUpPAst ONTUMAIIEHYIO ()OPMY TIPEICTABICHHS U BU3YaIH3allHH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eCTBUS

Oo0menune:
® OCYIIECTBIIATH OOIIECHHE Ha YPOKaxX (PM3UKU U BO BHEYPOUHOH JESITEIEHOCTH,
® pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYallui U CMSTYaTh KOH(IUKTBL,
e DPa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C UCTIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB.
CoBMecTHasI 1eATeJILHOCTbD:
® [OHUMATh U UCIIOJIL30BAThH MPEUMYIIECTBA KOMAHHOW U MHIUBUTyaTbHOUN PaOOTHI;
® BBIOMpPATH TEMAaTUKY U METOJbI COBMECTHBIX JACHCTBHI C Y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)X/IOTO YIeHAa KOJUIEKTHBA,;
® [IPUHUAMATh IIEJIM COBMECTHOW NESITEIHHOCTH, OPTaHW30BHIBATh M KOOPIWHHPOBATH NEHCTBHS MO €
JTOCTIDKEHHUIO: COCTAaBJIATh IUIAH JIEHCTBHH, pAacHpeNeNsiTh pOIH C Y46TOM MHEHUH YYacTHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;
® OIICHHUBATH Ka4eCcTBO CBOETO BKJIa/1a U KaXI0T0 y4aCTHHUKA
KOMaH/IbI B OOIINI Pe3yNIbTaT 10 pa3paboTaHHBIM KPUTEPHSIM;
® [peIaratb HOBBIC MPOEKTHI, OIICHUBATh UJEU C MO3UIIMA HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUICCKOM
3HAYMMOCTH;
® OCYIIECTBISITh IO3UTUBHOE CTPATETHUYECKOE TIIOBEJACHHE B PA3UYHBIX CUTYallUSX, TPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITUATHBHBIM.

YHuBepcanbHbIe peryJsiTUBHbIC 1eliCTBUA

Camoopranusanus:

®  CaMOCTOATEJIBHO OCYILECTBIIATh MO3HABATENBHYIO JESITEIbHOCTh B 00JacTH (DPU3MKM M aCTPOHOMHH,
BBISIBIISATH IPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSATENIBHO COCTaBIIATH IUIAH PEUICHUs PAcYETHBIX M KAayeCTBEHHBIX 3a/1ay, IUIAH BBIMOJIHEHUS

IPAaKTUYECKOH  paboThl € y4ETOM  HMEIOIIMXCS  PECYpCOB,  COOCTBEHHBIX  BO3MOYKHOCTEH
Y MIPEINOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaIHSIM;

pacuMpsATh paMKH Y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX MPEANIOYTCHUH];

JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIICHHE;
OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOW 3PYAULIMU B 00NACTH (U3UKU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN M KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb.

e JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHBBI B JIESITEIHHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yabTATOB LIETSIM;

e BIAJETh HABBIKAMM II03HABATENbHOW pe(IEKCMM KaK OCO3HAHUS COBEpLIAEMbIX JACHCTBUI
Y MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTaTOB U OCHOBAaHUH; MCIOIb30BAaTh MPUEMBI pedIeKCUN IS
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PELICHMS;

® yMETb OLEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX CHIKEHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH.
IIpunsTue ceds1 M APyrux:

® [IpUHUMATh ceOs, IOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA,

® [IPUHUMAaTh MOTHUBBI U ApPI'yMEHTHI IPYTUX NP aHATIM3€E PE3Y/IbTATOB IESTEIbHOCTH;

® [pPHU3HABAThH CBOE MPABO M MPABO JPYTUX Ha OIIHOKH.

NPEIMETHBIE PE3YJIbTATBI
10 kaace

B nponecce usyuenus kypca Gusuku yriay0onéHHoro u 6a3oBoro yposHs B 10 kinacce y4eHUK HAyUUTCS:
[ToHuMaTh (AEMOHCTPUPOBATE) POIIb (PU3UKH B SKOHOMUYECKOH, TEXHOIOTHUECKOM, IKOIOTUUECKOH,
COLIMAJIBHOW M 3TUYECKOH cepax AeATeNbHOCTH YEIOBEKa; POJIb U MECTO (PU3HKH B COBPEMEHHOM



HAyYHOM KapTHHE MHPA; 3HAYEHUEe ONUCAMENbHOU, cucmemamusupyrowell, o00bACHUMENbHOU



U NPOCHOCMUYECKOU DYHKYULL PUZUYECKOU MeopUl — MeXAHUKU, MOIEKYIAPHOU PUIUKU U MEPMOOU-
HAMUKU, POlb u3uyeckol meopuu 6 (popmMuposarHuu npedCmasieHuil 0 uuieckoll Kapmune Mupa,
pasznuuath (YUYUTHIBATE) YCIOBUS MPUMEHUMOCTH MOCNICH (PU3UUECKHX Te U MPOIECCOB (SIBICHUN):
WHEpIHaIbHAs CHCTeMa 0TCU€Ta, aOCOIIOTHO TBEPAOE TEN0, MaTepUaIbHas TOYKA, PABHOYCKOPEHHOE
IBUKEHHE, CBOOOJHOE MajieHue, adCOMIOTHO ympyras aedopmars, aOCOTIOTHO yrnpyroe u abdbco-
JIOTHO HEYNPYroe CTOJKHOBEHHS, MOJEIU Tra3a, XHUIKOCTH U TBEPAOTO (KPUCTAIUTMYECKOTO) Tela,
UJIealIbHBIN ra3, TOYCYHBIN 3apsAl, OHOPOJHOE dJIEKTPUUYECKOE 10JIE;

pa3nuyarhb ycnoBus (TpaHUIbI, 00JaCTH) TIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIINH Xa-

PaKTep q)YH,Z[aMGHTa.HBHBIX 3aKOHOB U OI'paHUYCHHOCTD UCITIOJIb30BAHU YaCTHBIX 3aKOHOB;

AHAJIU3UPOBATh U OOBACHATH MEXaHUUECKHE IMPOLCCChI U ABJICHHS, UCITOJIB3Yd OCHOBHBIC ITOJIOKCHUS U

3aKOHBI MEXaHUKU (OTHOCHUTEIBHOCTh MEXAaHMYECKOTrO JBMKEHUS, (POpMysbl KHHEMaTHKU pPaBHO-
YCKOPEHHOTO JBUKEHUS, npeobpazosanus I anunes 0nsa ckopocmu u nepemeweHus, 3aKkoubl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aK0H BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPaHEHUS UMITYJIbCa
Y MEXaHUYECKOM 3HEPTHH, C653b pabomvl CUbL C USMEHEHUEeM MeXAHUYeCKOU IHep2Ul, YCI08UsL PAG-
Hosecus meépoo2o mena);, IPU 3TOM HUCIOIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bl-
8amb YC106UL NPUMEHUMOCMU UULECKUX 3AKOHO8. npeobpa3zosanutl I anunes, mopozo u mpemve2o
3axon06 Hvlomona, 3aKko0H068 coxpaneHus umnyibcad U MeXaHuieckou dHepeuu, 3aKOHA 8CEMUPHO20
MAOMEHUsL;

aHAJTM3UPOBATh U OOBSACHITH TEIUIOBBIC MTPOLIECCHI U SIBIICHUS, UCIIONb3YsI OCHOBHBIE MosIokeHUsI MKT

1 3aKOHBI MOJIEKYJSIPHONH (PU3UKU M TEPMOAMHAMUKY (CBSA3b JABJICHUS HAEaJIbLHOTO T'a3a CO CpeaHeit
KMHETUYECKOM SHEprueil TeraoBoro JBUKEHUSI U KOHLIEHTpAlMel ero MOJIEKYJ, CBSI3b TEM- MepaTy-
PBI BELIECTBA CO CPEIHEN KMHETUYECKOU SHEPTHEH TEIIIOBOTO IBHIKEHUS €r0 YaCTHIl, CBSI3b J1aBJie- HUS
WJICAJIbHOTO Ta3a ¢ KOHIIEHTpalMed MOJIEKYJ U €ro TeMmnepaTrypou, ypaBHenne Menaeneea— Kiia-
nenpoHa, NepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS SHEPTHH B TEIUIOBBIX Mpolieccax); Mpu
3TOM HCIIOJI30BAaTh MAaTE€MaTHYECKOE BBIPAKEHHUE 3aKOHOB, VKA3bl6AMb YCA0GUS NPUMEHUMOCTU
ypaeuenus Menoeneesa—Knanetipona;

AHAJIM3UPOBATH U OOBACHATH (OHI/ICHBaTB) SJICKTPHUYCCKUC SABJICHUSA, UCIIOJb3Yyd OCHOBHBIC ITOJIOXKE-

HUS ¥ 3aKOHBI AJICKTPOIMHAMHKH (3aKOH COXPaHEHHS JIEKTPUUIECKOTO 3apsia, 3akoH Kynona, nomen-
YUAIbHOCMb 2JIeKMPOCMAMU4ecKko2o noJjis, NPUHYUN CyYnepno3uyuu dJ1eKmpuieckux nojieu, npu 3mom
VKa3wvleas ycuosus npumenumocmu 3akona Kynona; a Takxe NpakTHUYECKU BaXKHbIE COOTHOIICHUS: 3a-
KOoHBI OMa U151 yyacTKa LeNHu U ISl 3aMKHYTOM 3JIEKTpUYECKOM 1enu, 3akoH [[xoyns—IJlenua, npa-
suna Kupxzoga, saxonst @apades 0ns snexkmponusa);

onucsleamndb qbus'ultecme npoyeccsl U A6JeHUs, UCNOJIb3YA 6ENMUYURBL. nepeMeuieHue, CKopocnb, YCKO-

PpeHue, UMNYIbC mena U cucmemsl mei, CUld, MOMEHm CUlbl, 0asieHue, NOMEHYUAIbHAS IHEPLUS, KU-
HemuyecKkas sHepeus, Mexanuueckas dHepeus, paboma cuibl;, YeHmMpocmpemumenbHoe YCKoOpeHue,
Cuna maxcecmu, CUuia ynpy2ocmu, Cuia mpeHus, MOWHOCMb, IHep2usl 83auUMooelicmsus mena ¢ 3em-
N1l 601U3U €€ NOBEPXHOCIU, IHEP2UsL YRPY2Oll 0epopMayuu NPYHCUHBL, KOIUYECME0 Menaiomuvl, abco-
JIIOMHAsL memnepamypa meia, paboma 8 mepmoOuHamure, 6HYMpPeHHss dIHEPeUs UOedlbHO20 0OHO-
amomMHO20 2a3a, paboma uoeanbHo2o 2a3d, OMHOCUMENbHAS 81AHCHOCIY 6030yXxa, KII/[ udeanbrozo
Mensio8020 Osucamens; NeKMpuiecKkoe noie, Hanpsa*CEHHOCMyb IIeKMPUYECKO20 NOJISl, HANPAICEH-
HOCMb NOJISL MOYEeUHO20 3apsA0a UNU 3APANCEHHO20 wapa 8 8aKyyme u 6 OudjieKmpuke, NOMeHyua
NEKMPOCMAMUYECKO20 NOJIfl, PAZHOCHb NOMEHYUATLO8, INEKMPOOBUNCYASL CUNA, CULA MOKA, HANPS-
JHcenue, MOWHOCMb MOKA, 2NeKMPUYecKas EMKOCMb NI0CKO20 KOHOEHCamopd, CONpOMmueieHue
yuacmka yenu ¢ nocie0o8amebHblM U NapaiielbHblM COeOUHEHUEeM Pe3UCHOPO8, IHeP2Usl JIeKmpU-
4eck020 NoJisl KOHOeHcamopa,

00BSICHATHL 0COOCHHOCTH IMPOTCKAHUA q)HSHHGCKI/IX SIBIICHUI: MEXaHUYECKOE JABHXKCHUEC, TCIIJIOBOC IBH-

’KCHHUE YaCTHII BEIIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE ABIKeHUE, T Qy3us, uCIapeHue, Kure-
HUE U KOHJIEHCAIHs, IJIaBJICHUE U KPUCTAJUIM3ALMs, HAlIPaBICHHOCTh TEIJIONEPEaayH, dJICKTPU3AIHs
TeJ, IKGUNOMEHYUATLHOCb NOBEPXHOCHU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PU3WUYECKON BEIIMUMHBI OT APYTOW C UCIOJIH30BAHUEM

NPSIMBIX U3MEPEHUHN: IIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3yIbTATHI IMOIy4EHHON
3aBUCUMOCTH (DM3HUECKUX BEITUYUH 8 8UOe epaghuros ¢ yuémom adCconOmHbIX no2peuHocmell usme-
peHu, JenaTh BBIBO/IbI 1o pe3yabTaraMm HCCIIEIOBAHUS;



IPOBOANTH KOCBEHHBIC M3MEPEHHs (U3NUCCKUX BEIMUYHMH; IIPH 3TOM BBIOMpAaTh ONTHMAIBHBIN Me-
TOJ U3MEPEHUs, OIICHUBATh a0COJIIOTHBIE M OTHOCHTEJIBHBIC OTPEITHOCTH MPSIMBIX U KOCBEHHBIX
U3Mepe-HUil;

nPOBOOUMb ONbIMbL NO NPOSEPKe NPEONONCEHHOU 2UNOme3svl: NIAHUPOBAMb IKCHEePUMEHM, CoOU-
pams 5KCHepUMEHMANbHYIO YCMAHOBKY, AHAIUIUPO8AMb NOYYEHHbIE Pe3YIbmambl U 0e1ams 6bl-
800 0 cma-myce NPeoiIoHCEeHHOU 2UNOMe3bl,

co0oaTh MpaBuiia 6e30MacHOro TPyAa MPHU MPOBEIECHUH UCCIEIOBAaHUN B paMKaxX y4eOHOIrO KC-
ne- pUMEHTa, NPaKkmuKyma 1 y1eOHO-ICCIeI0BaTeIbCKONW U TMPOCKTHOM AEATENbHOCTH C MCIIOJNb-
30Ba-HUEM M3MEPUTENbHBIX YCTPOHCTB U J1a00PaTOpHOro 000pyI0BAHHUS;

penate pacdEéTHBIC 3a7a4M C SBHO 3a/IaHHOM U HesAgHO 3a0aHHOU HU3NUECKON MOJIETIBIO: HA OCHO-
Ba- HUU aHAJIM3a yCJIOBUs OOOCHOBBIBATH BHIOOpP (PU3UUECKOM MOJIENH, OTBEUAIoIel TpeOOBaHH-
SM 3a- J1a4d, TPUMEHSTH (YOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U HOCMYIAMbL PUIUYECKUX MeOpUll
IIPU HC- MOJIb30BAaHMH MAaTEMAaTHYECKHX METOJIOB PEIICHHS 33/1a4, IPOBOJUTH PACUETHI HA OCHO-
BAaHUM UMEIO- IUXCS TAaHHBIX, aHATM3UPOBATh PE3YJIbTAThl U KOPPEKTHPOBATH METOIBI PEILICHHUS C
y4€TOM TOJTY4YEH-HBIX Pe3yIbTaTOB;

pelIaTh KaueCTBEHHbIE 3a[aull, mpedyloujue npuMeHeHus 3HAHULl U3 Pa3HbIX paz0enos WKOIbHO20
Kypca puauku, a makoxce uHmezpayuu 3HAHUL U3 Opyeux npeomemos ecmecmeeHHO-HAYUHO20
YuKa: BEICTPAMBATh JIOTHUECKYIO IIETIOUKY PACCYXKACHUHN C OMOPOi Ha U3y4YEHHBIEC 3aKOHBI, 3aK0-
HOMEPHOCTHH (U3HUYECKHE SIBICHUS;

UCNONIb308aMb Meopemudeckue 3Hanus 0711 00bACHEeHUs. OCHOBHbIX NPUHYUNOE pabombvl usmepu-
mesb-HolX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYECCO8;

UCIOJIb30BATh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW XKHU3HM JUIsI oOecrieueHus: 6e3-
OIlac- HOCTH NpH OOpaleHnu ¢ MpuOOpaMH U TEXHHUYECKUMH YCTPOMCTBAMH, JUISI COXPAaHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTMYECKOT 0 TIOBEACHHUS B OKpYXKAroIlei cpejie;

MPUBOAUTH MPUMEPHI BKJIA/a POCCHMCKUX U 3apyOekHBIX YUEHBIX-(QH3UKOB B Pa3BUTHE HAYKH, B
00B-sSICHEHHE TPOIIECCOB OKPYKAIOIIET0 MHUPa, B PA3BUTHE TEXHUKU M TEXHOJIOTHIl;

AHATU3UPOBATL U OYEHUBAMb NOCIeOCMEUs. ObIMOBOL U NPOU3BOOCHBEHHOU 0esAMeNbHOCIU Yelo-
8eKd, CEA3AHHOU C PUIUYECKUMU NPOYeccamu, ¢ NO3UYULl IKOI02UHecKoli Oe30nacHocmu, npeo-
cmag- JieHull 0 PayuoHaIbHOM NPUPOOONONLIOBAHUU, A MAKIHCE PAZYMHOM UCNOAb308AHUU OO0~
CMUIICEHUTI HAYKU U MeXHONI02Ull OJis 0aNbHelue20 pa3gumus ei08e4ecko20 oowecmasa;

MPUMEHSATH Pa3IMUHbIE CIIOCOOBI paboThI ¢ HH(pOpManuell PU3MUECKOro CoAep KaHus ¢ UCIIOIb30Ba-
HHEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTHII: IPU 3TOM HCIOJIb30BaTh COBPEMEHHBIC MH-
¢dop- MaIMOHHBIE TEXHOJOTUHU ISl TIOMCKA, MEePEepadOTKN U MPEABSIBICHUS Y4eOHOW M Hay4dHO-
NOMYJSPHOI MHpOpMaLNU, CTPYKTYPUPOBAHHS U MHTEPIPETalUU UH(OpMAINH, TIOTYYEHHONW U3
Pa3NIUYHBIX MC- TOYHUKOB; KPUTHUECKU aHATM3UPOBATH MOIy4aeMyt0 HH)OPMAITUIO U oyeHusamy
€€ 00CMoBepHOCIb KAK HA OCHO8E UMEIOWUXCA SHAHUL, MAK U HA OCHO8e AHAIU3A UCOYHUKA UH-
dopmayuu,

NPoABIAMb OP2AHU3AYUOHHbIE U NOZHABAMENbHbIE YMEHUS CAMOCTOAMENbHO20 NPUOOpemenus Ho-
6bIX 3HAHUL 6 npoyecce BbINOIHEHU NPOEKMHBIX U YYEOHO-UCCIe008AMENbCKUX pabom,
paboTaTh B rpynie ¢ BBHIIOIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh paboTy rpym-
I, PalMo- HAJIBHO PACHPEICNATH CSTENbHOCTh B HECTAHIAPTHBIX CUTYAIHSIX, aI€KBaTHO OIICHH-
BaTh BKJIAJ] KAXK-I0TO M3 YYaCTHUKOB TPYIIIBI B PEHICHUE PACCMATPHUBAEMOIl TPOOIEMBI;

NPOAGIAMb MOMUSAYUIo K Oyoyweti npogeccuoHanbHol 0esimenbHOCmU NO CReYUATbHOCIAM PUUKO-
MEeXHU4ecK020 NPoPuisl.

11 kaacc

10

B nponecce nzydenus Kkypca GuU3MKH yriayon€HHOro u 0a30B0ro ypoBHs B 11 Kilacce y4eHUK HayUUTCS:

IIOHUMAaTh (JIEMOHCTPUPOBATh) POJb (PU3MKM B 3KOHOMHYECKOM, TEXHOJOTHMYECKOM, COLMAIbHON
U ITHYECKOW cepax NesTeNbHOCTH YelOBEKa; pPoslib M MeCTO (PU3MKH B COBPEMEHHOH Hay4dHOMH
KapTUHE MUPA; POJIb ACTPOHOMUU B IIPAKTUYECKOMN IEATEIbHOCTH YEJIOBEKA U JAJIIBHEHUIIIEM HAay4HO-
TEXHUYECKOM DPa3BUTHU; 3HAYEHUE ONUCAMENbHOU, CUCeMAmusupyrowel, O00bACHUmMenIbHOU
U NPOCHOCMUYECKOU (QYHKYUll Qusuieckol meopuu — 21eKMPOOUHAMUKU, CHEYUATbHOU Meopuu
OMHOCUMENbHOCMY, — K8AHMOGOU  u3zuxu; poilb  (U3NYECKOH Teopuu B (OPMUPOBAHUU
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MIPEACTABICHUN O (U3MYECKOW KapTHHE MHPa, MECTO (PU3MUEeCKOW KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pas3nuyath (YIUTHIBATH) YCIOBUS MPUMEHHUMOCTH MOJIEeH (PU3UISCKUX TN M MPOIIECCOB (SIBJICHUN):
OJTHOPOJHOE DJEKTPHUYECKOE ¥ OJHOPOJHOE MArHUTHOE TIOJNs, TapMOHUYECKHE KOJIeOaHws,
MaTeMaTHYeCKU MAasSTHUK, UJCAIbHBIN MPYKUHHBINH MasTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATbHBIN
Koyie0aTeIbHbIN KOHTYP, TOHKAs TNH3a; MOJIENICH aTOMa, aTOMHOTO si7Jpa ¥ KBAHTOBOW MOJICITH CBETA,;
paznuuaTh ycinoBUsA (TpaHMIBl, OOJACTH) NPUMEHHMOCTH (DU3UYECKUX 3aKOHOB, HOHUMAMb
gceobwull xapakxmep @OYHOAMEHMAIbHBIX 3AKOHO8 U O02PAHUYEHHOCHMb UCNOIb308AHUA YACHHBIX
3aKOHO8;

aHAJIM3UPOBaTh M OOBSCHATH SJIEKTPOMArHUTHBIE MPOLIECCHI U SBIICHUSA, HCIHOJB3YS OCHOBHBIE
MOJIOKCHUST M 3aKOHBI DJJIEKTPOJWHAMUKUA W CICIHATBLHON TEOPUH OTHOCUTEIBLHOCTH (3aKOH
COXpAaHEHHUs JJEKTPUYECKOro 3apsga, cwia Awmiepa, cuia JlopeHia, 3aKOH 3JIEKTPOMAarHUTHOMN
uHAyKuuK, npasuio Jlenma, cBszp O/IC caMOMHIAYKIMM B 3JIEMEHTE 3JIEKTPUUYECKOM LENmu co
CKOPOCTbIO M3MEHEHHMS] CHJIbl TOKa; TOCTYJAThl CHEHHAJbHOM TEOPUU OTHOCUTEIBHOCTH
DUHIITeHA);

aHAIM3UPOBATh U OOBSACHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, UCIOJIB3YS IMOJOXKCHHS KBAaHTOBOM
¢busuku (ypaBHeHUe DWHIITEHHA s hoTod(dekTa, mepBbii U1 BTOpOH MocTyaaTel bopa, mpuHIUm
COOTHOILIEHUS HeomnpeaenénHocredl [eif3eHOepra, 3aKOHBI COXpaHEHHs 3apsiIOBOTO U MacCOBOI'O
YrCell M SHEPTUHU B SJEPHBIX PEaKIHAX, 3aKOH PaIMOaKTUBHOTO pacmaia);

ONMUCHIBaTh (U3NYECKHWE TMPOLECChl U  SBICHUSA, HCIOJb3YS BEIUYMUHBL: HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJISA, TOTEHIHAT JJIEKTPOCTATUYECKOrO TOJs, PA3HOCTh IOTCHIIMAJIOB,
ANEKTPOJABIIKYILA CHUJIa, WHAYKLUHS MAarHUTHOTO TOJsl, MarHWTHBIA TOTOK, cuia AMIiepa,
WHIYKTUBHOCTD, 3JIEKTPOJBIKYIAS CHJIa CAMOMHAYKIIUU, YHEPTHS MATHUTHOTO TOJSI TIPOBOJIHUKA
C TOKOM, PEISTUBUCTCKUN UMITYJIbC, MTOJIHASL SHEPTHUs, SHEPTHUS TOKOSI CBOOOIHOMN YaCTUIIbI, SHEPTUS
Y UMIYJIbC OTOHA, MACCOBOE YHCIIO U 3apsi[ SApa, SHEPTHUS CBS3H sIIpa;

OOBSICHSITh OCOOCHHOCTH TPOTEKAaHUs (U3MUECKUX SIBICHUN: JIIEKTPOMArHUTHAs WHIYKIIHS,
CaAaMOWHIYKIIUS, PE30HAHC, MHTEePPEPEHIUs BOIH, AUQPPAKIHS, AUCIEPCHs, MOJHOE BHYTPEHHEE
otpaxenue, (GorodnekTpuueckuii 3pdext (pororddexr), anmbda- u Oera-pacmanbl saep, raMMa-
u3NydeHue saep; Gu3ndecKre MPUHIUITEI CIEKTPATBHOTO aHAlIM3a U PaboTHI Jlazepa;

onpeodensams HanpagieHue UHOYKYUYU MACHUMHO20 N0 NPOBOOHUKA C MOKOM, Cuibl Amnepa u cunvl
Jlopenya,

cmpoums uzobpasxicenue, co3zoagaemoe NIOCKUM 3ePKAIOM, MOHKOU JUH30U, U paccuumsléams €20
Xapaxmepucmuxu,

NPUMEHAMb OCHOBONOA2AIOWUe ACMPOHOMUYECKUE NOHAMUSA, Meopuu U 3aKOHbl 0 AHAIU3A
U 00VACHEeHUs  U3UUEeCKUX NpoYeccos, NPOUCXOOAWUX 6 36€30aX, 6 36E30HLIX  CUCMEMAX,
8 MeNC2ANaKMuUYecKoll cpeoe;, 08UNCEHUSL HeOECHBIX Meil, I80I0YUU 36€30 U BcenenHol;

MPOBOANTHh HCCIICOBAHNE 3aBHUCHUMOCTEH (DU3MYECKHX BEIUYUH C WCIOIH30BAHUEM MPSIMBIX
U3MEpEHUil: TpU HSTOM KOHCTPYHMpPOBaTh YCTAHOBKY, (HUKCHPOBATH pPE3yJbTaThl IOJIY4YEHHOMI
3aBHUCHMOCTH (U3WYECKUX BEIUYMH B BHIE TPapUKOB C Y4ETOM aOCONIOTHBIX IOTPEITHOCTEH
U3MEpEeHUH, J1eNaTh BHIBOJIBI 110 pe3yibTaTaM UCCIEIOBaHUS;

MIPOBOAUTH KOCBEHHbIE U3MEPEHUS (U3NUYECKUX BEIUYUH; IPU 3TOM BBIOMPATh ONTUMAIbHBINA METO]
U3MEpEHUs, OIICHHBATh AOCONIOTHBIE M OTHOCHTENBHBIC IOTPEITHOCTH TPSMBIX M KOCBEHHBIX
U3MEPEHUN;

MIPOBOAUTH OMBITHI MO MPOBEPKE MPEATIOKEHHOM TUIIOTE3bl: MIIAHUPOBATh HKCIEPUMEHT, COOMpATh
AKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, aHAJIM3UPOBATH IIOJIYYCHHBIE pE3yJIbTaThl WU JIENaTh BBIBOJ]
0 cTaTyce MpeI0KEHHON THIOTE3bI;

ONUCHIBAMb MeMOObl NOTYUEHUs. HAYYHBIX ACMPOHOMUYECKUX 3HAHULL

coOmro1aTh TpaBWja O€30MacHOTO TpyJa MPU TPOBEACHHH HCCIEAOBAaHUN B paMKax y4eOHOTO
OKCIIEPUMEHTa,  MpaKTUKyMa U y4eOHO-HCCIEAOBATENbCKOM M MPOCKTHOW  JESATEIBHOCTH
C MCTIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOICTB U 1a00OPaTOPHOrO 000PYIOBAHUS;

pemiate pacu€THBIE 3aJaud C SBHO 3aJaHHOU U HesA6HO 3A0AHHOU (U3UUECKOU MOOenvio: Ha
OCHOBaHUU aHajM3a YCJIOBUS BbIOMpaTh (hU3HUECKHE MOJENH, OTBEYarolre TpeOOBaHUIM 3a/lauH,
NPUMEHITh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (UINYECKUX TEOPHUM MpHU
MCIOJIb30BAaHUN MAaTeMAaTUYECKUX METOJOB PELICHHS 33a/]ay, MPOBOJUTH Pacué€Thl Ha OCHOBAHUH
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UMEIOIINXCS JIaHHBIX, aHAJTH3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATh METOMBI PEUICHUS C YIETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHBIC 3a/1a4d, TPEOYIOINe NPUMEHEHHS 3HaHUIH M3 Pa3HBIX Pa3/esiOB IIKOJIEHOTO
Kypca QU3UKHU, a makce uHmezpayuu 3HaHUull U3z Opy2ux npeomMemos ecmecmeenHo-Hay4Ho20 YUKIa:
BLICMPAUBAMb  JIOSUYECKYIO  YENOUYKY — PACCYNHCOeHULl ¢ ONnopoll HA  U3YYEHHble  3AKOHbL,
3aKOHOMEPHOCMU U u3uyecKue A81eHUs;

UCNONbL306aMb  Meopemuyeckue 3HAHUA 01 OOBACHEHUs OCHOBHBIX NPUHYUNOE pabomvl
UBMEPUMETbHBIX NPUOOPOS, MEXHUYECKUX YCIMPOUCME U MEXHOI02UYECKUX NPOYECCOos;

MPHUBOANTH TIPUMEPHI BKJIAJa POCCHUCKHUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BHTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

AHATU3UPOBAMb U  OYEHUBAMb NOCIeOCMBUs ObIMOBOU U NPOU3BOOCMEEHHOU OesimelbHOCIU
Yeno6eKa, CBA3AHHOU C QUUYECKUMU NpOYeccamu, ¢ NO3UYULl IKOL0UYecKol 0Oe30nacHoCmu,
npeocmaesieHuli. 0 PAYUOHAIbHOM NPUPOOONONL308AHUU, A MAKHCE DPA3YMHOM UCHOIb30BAHUU
00CMUMICEHULL HAYKU U MEXHOL02UU 0151 OAIbHEUe20 PA3BUmusl 4ei08euecKo20 0ouecmad;
MIPUMEHSATH pa3uuHble  CcHOocoOBl  paboThl ¢ mHpopMmarmend (QU3NYECKOTO  COACpIKAHUS
C HCIOJBH30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHHA: TIPU 3TOM HCIOJIh30BATh
COBpeMEeHHBbIC WH(OPMAIMOHHBIE TEXHOJIOTHUH JIJIsl TIOUCKA, TepepabOTKU M MPEeIbBICHUS YIeOHOM
U HAYYHO-TIOMYJISIPHOH WH(OPMAIMU, CTPYKTYPHUPOBAHHUS W HWHTEPIpETaNUd WHPOPMAIUH,
MOJIYYEHHOUW U3 Pa3IMYHBIX MCTOYHHKOB; KPUTUYECKH aHAIM3HPOBATH MOJyIaeMyl HWH(OPMAIIHIO
U OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOUIMXCS 3HAHWM, TaK W HAa OCHOBE aHAIM3a
MCTOYHMKA HH(POpMALINY;

NPOAGIAMb OP2AHUZAYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENIbH020 NPUOOPemeHUs.
HOBbIX 3HAHULL 8 NPOYecce 8bINOIHEHU NPOEKMHBIX U Y4eOHO-UCCIe008ameNbeKux pabom, paboTaTh
B TpYNIE C HCIOJHEHHEM pa3IMYHBIX COIHMAIBHBIX pOJICH, IUIAHUPOBaTh pabOTy TpYIIIEI,
paIMoOHATIBFHO paclpeAelisaTh ACSITeNbHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJeKBAaTHO OICHUBATh
BKJIQ/I K&XK/IOTO U3 YYaCTHUKOB I'PYIIIEI B PEIICHUE PACCMATPHUBACMOI TPOOIIEMBI;

NPOsBIAMb MOMUBAYUIO K OYOyWel NpOGecCUOHANIbHOU 0esimeTbHOCMU NO CNEYUATbHOCIIAM QU3UKO-
MEXHUYECK020 npoguas.



COAEPXAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

10 xaacc

ba3oBblil ypoBeHb (2 yaca)

YrnyOsieHHBIH YpOBEHb (5 4acoB)

Tewma 1. ®uszuka u MeTOABI HAYYHOTO MO3HAHUS (2 yaca)

Tema 1. ®u3nka U METOBI HAYYHOTO TIO3HAHUS (6 4acoB)

®dusuka — Hayka o npupojie. HayuHnbie MeTO1bI TO3HAHUS OKPYKAIOLLEr0 MU-
pa. Posib 3kciepuMeHTa U TeOpuH B IPOLECCE TO3HAHUS IPUPOIbL. DKCIEe-pH-
MeHT B ¢usnke. MonenrpoBaHue GU3NYECKUX SIBJICHUHN U MPOLIECCOB.
Hayunsle runoressl. Gusndeckue 3aK0HbI U TEOPUH. | paHULIBI TPUMEHUMO-
cTH Qu3ndeckux 3akoHoB. [Ipuniun coorBercTBus. Poib u MecTo husnku B
(hopMHUPOBaHUH COBPEMEHHON HAYYHOU KapTUHBI MUPa, B IPAKTUYECKOM J1es-
TEJIbHOCTH JIFOJCH.

JlemoHcTpanuu 1. AHaIOTOBBIE U ITU(POBBIC U3MEPUTEIbHBIE PUOOPHI, KOM-
MbIOTEPHBIC JATYUKHU

dusnka — GpyHAaMeHTalIbHAs HayKa o pupoje. Haydunblilt MeTos mo3Ha- HUS
Y METOJIbI UCCIICIOBAHMS (PU3NICCKUX SIBICHUN. DKCIIEPUMEHT U TCOPHSIB
mpolecce Mo3HaHus npupoasl. Habmonenre u s5kcnepuMeHT B pU3HKeE.
Cnocobul usmepenusi puzuueckux 8eluduH (AHan02o8vie u Yu@Pposwvle uzme-
pumenvHole npudoOpsvl, KoMNbIOMepHble 0amuuKogvle cucmemsl). Iloepewro-
cmu usmepeHull puzuieckux eauduHr (AOCOIOMHAS U OMHOCUMENbHAS).
MonenupoBanue GU3NIECKUX SBICHUN M MPOIECCOB (MaTepuaibHas TOYKa,
a0COIOTHO TBEPJIOE TEJO, UCATbHAS KUKOCTh, UICaTbHBINA a3, TOUCUHBIN
3apsan). ['unore3a. ®u3ndeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. DU3N-
yeckasi Teopusi. Poib u Mecto Gpusuku B popMHpOBaHUM COBPEMEHHON HayY-
HOW KapTUHBI MUPA, B IPAKTUYECKOM €SI TEILHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi, NPAKmuKym
1. H3mepenue cunvl moka u HanpajiCeHus 6 yenu noCmosHHO20 MoKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX UZMEPUMETILHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposoti nabopamopueti no guzuxe. Ipumepvi uz-

Mepe-Husl Qu3U1eCcKUX 8eUUH NPU HOMOWU KOMNbIOEPHBIX OaMUYUKOS.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kuaematuka (5 9acoB)

2.1 Kunematuka (10 gacoB)
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Mexannyeckoe JIBHKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKCHMUS.
Cucrema orcuéra. TpaekTopus.

[lepemenienue, CKOPOCTh (CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHne MaTepUAIBHON TOYKH, UX IMPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. Cio-
PKEHUE NIEPEMEILICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPSIMOJIMHEHHOE ABMKeHue. ['paduku 3a-
BHCHMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUS, TyTH U IIEPEMELICHUS MaTe- PU-
aJBbHOM TOYKH OT BPEMEHH.

CBobOoaHOe majieHne. Y CKOpeHrne CBOOOTHOTO TaICHUSL.

KpuBonuneiiHoe nrxeHue. J[BukeHne MaTepruaibHOM TOUKHU MO OKPYKHO-
CTH C IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHAs
ckopocTb. [lepnon u yactora oOpamienus. LlentpocTpemutensHoe yckope-

Mexannueckoe nBukeHHE. OTHOCUTENBHOCTh MEXaHHYECKOTO JIBUYKEHUSI.
Cucrema orcuéra.

[ Ipsimas u o6pamuas 3a0a4u MEXaHuKu.

Paouyc-eexkmop mamepuanbHot mouKku, e20 NpoeKyuu Ha OCU CUCTEeMbl KO-
opounam. TpaekTopus.

[TepemenieHne, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKO-
peHre MaTepuaibHON TOYKH, UX MPOEKIMU HA OCU CUCTEMBbI KoopauHar. Cio-
JKEHHE TIEPEMEIICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBUXKEHUE. 3aBUCHU-
MOCTh KOOpAHMHAT, CKOPOCTH, YCKOPEHHUS M MYTH MaTepUaibHON TOYKH OT
BpPEMEHH U UX IpaduKu.

CBobonHOe masneHue. YCKOpeHHue CBOOOTHOTO MajaeHHs. /[eudiceHue mena,

Hue. TexnHuueckue ycmpoﬁcmea u npakmudecKkoe npumernenue. CinjoMeTp,

OpPOUWEHH020 NOO Y2llOM K 20pU30HmY. 3a8UCUMOCHb KOOPOUHAM, CKOPOCTU
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NBUKEHHE CHApSJIOB, LIETIHbIE U peMEHHBIE TIepeIayH.
/lemoncmpayuu
1.  Mogenb cucteMbl 0OTCUYETA, MILTIOCTPALIMS KHHEMATHUECKUX XapaK-
TEPU-CTUK JBUKCHUS.
2. [IpeobpazoBanme NBIKEHHUH C MCTIOJIb30BAaHUEM MPOCTHIX MEXAHU3MOB.
3. [TaneHue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.
4.  HaGmronenue ABUKEHUs Tesla, OPOLIEHHOTO MO/ YIJIOM K TOPHU30HTY U
rO-pU30HTAJIBHO.
5. 3mMepeHue yckopeHus CBOOOTHOTO MaICHUsI.
6. HanpaBneHnue CKOpoCTH MPHU JIBUKEHUU TTO OKPYKHOCTH.
Vuenuueckuii yKcnepumenm, 1aéopamopmusie pasomor®

1. N3ydenne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO OMPEAEICHUS] MTHO-
BEH-HOU CKOPOCTH.
2. UccnenoBanue COOTHOMIEHUS MEXAY MTYTAMH, TPOUAECHHBIMU TEJIOM

3a MOCJEe10BATENIbHBIE PABHBIE IPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEH-
HOM/JIBM)KEHUHU C HAYAJIbBHOW CKOPOCTHIO, PABHOM HYJTIO.

3. V3y4ueHue ABMKEHNUS IIapUKa B BSI3KOM JKUKOCTH.

4. 3ydeHnne IBMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

U YCKOpEHUs MAmepuaibHol moyky om epemenu u ux epaguxu. Kpuponunen-
HOE JIBMKEHUE. [[BUKEHNE MaTepHalTbHOM TOUKH IO OKPYKHOCTH. Y TJIOBast U JIn-
HeilfHas ckopocTsk. [leproa n yacrora obparenus. LlenTpocTpe-mMuTensHoe
(HOpMaJIbHOE), KacaTeIbHOE (TAHTCHIIMAILHOE) U TTOJTHOE YCKOPE-HHUE MaTepH-
AJbHOU TOYKH.

Texnuueckue ycmpoiicmea u mexHoio2udeckue npoyeccyl: CUAOMETp, IBU-
PKEHUE CHAapsiIoB, IEMHbIC, IIeCTepEHYAThie W pPEMEHHBIE NEpelayu, CKo-
[pocmubie nugmeoi.

/lemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTePUCTUK
TTBYDKCHUSI.

Cnocobbl uccnedosanus O8UNCEHULI.

Hnntocmpayus npedenbHo2o nepexood u usmepeHue MeHO8EHHOU CKOPOCMU.
[IpeoOpa3zoBanue ABMKEHUMN C UCIIOTH30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3IyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue aBuxeHus Tena, OpoIIeHHOro Mo/ yIJIOM K TOPU30HTY U FOPH-
30HTAIBHO.

HamnpagneHnue CKopocTy MpH ABHXKEHUH 110 OKPY>KHOCTH.

[ Ipeobpazosanue y2n060t ckOpocmu 8 pedyKkmope.

CpasHenue nymeti, mpaekmoputi, CKOpocmeu 08UNCEHUsL 0OHO20 U MO20 Jce
meja 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomot, npaxmuxym 1zyue-
HUE HEPAaBHOMEPHOTO JIBUKEHUS C LIEJIbI0 OMpe/IesIeHNsI MTHOBEHHOMCKOPO-
CTH.

[H3mepenue yckopenus npu npamMOIUHEeUHOM PAGHOYCKOPEHHOM OBUINCEHUU
1O HAKIOHHOU NIOCKOCMIU.

[Hccnedosanue 3agucumocmu nymu om epemeHu npu pasHoyCKOPEeHHOM O8U-
orCeHUU.

H3mepenue yckopenus c60600H020 NaoeHus (PeKomMeHO08AHO UCNONb306d-
Hue yugposoi 1abopamopuu).

M3ydeHne IBUKCHHS Tela, OPOIIEHHOTO TOPU3OHTAIBHO. [Iposepka euno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCIU MeHCOY OAIbHOCHbIO NO-

1éma u HavanbHOL CKopocmbio méeila.

2 3pecb U fAanee NPUBOAMUTCA PACLLUMPEHHbIN NepeyeHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO yYKUTENb AeNaeT BbIGOP MO CBOEMY YCMOTPEHMIO € y4ETOM BbibpaHHoro YMK v umetowerocs o6opynoBaHus.
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H3yuenue osudicenus mena no OKPYIHCHOCMU ¢ HOCMOAHHOU NO MOOYJIO CKO-
[pocmyio.

Hccneoosanue 3asucumocmu nepuooa 0opaujeHus KOHU4ecko20 MAasimHuKa
om e2o0 napamempos.

2.2 Jlunamuka (7 yacoB)

2.2 Jlunamuka (10 gacoB)

[Ipunnun orHocuTenbHOCTH ['anunes. Ilepseblil 3akoH Herorona. Muepruans-
HbBIEC CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepnosuuuu cwi. Bropoi 3akoH HeroToHa
JUIsL MaTepuaibHOM TOYKU. Tperuit 3akoH HproTOHA 111 MaTepuallbHBIX TO-
YeK.
3akoH BceMupHoro TsaroreHus. Cuna tsbkectu. IlepBas kocMuueckas Cko-
POCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buasl Tperus (1Mokos, CKoIbXeHus, kaueHus). Cuna tperus. Cyxoe
Tpenne. Cuiia TpeHHs CKOJIbKEHUs U cujla TpeHus nokos. Koadduuument tpe-
Hus. Cuita CONPOTHUBIICHUSI PU JBUKEHUH TeJa B )KUIKOCTH WJIN rase.
[TocTynaTenbHOE U BpalaTeIbHOE IBUKEHUE a0COTIOTHO TBEPAOTO TETa.
MOMEHT chiIbl OTHOCUTENBHO OCcH BpanieHus. [lineuo cumel. Y cnoBus paBHO-
BECHsI TBEPAOTO TEA.
Texnuueckue ycmpoucmea u npaxmudeckoe npumenerue: NOAINITHAKY,ABU-
YKEHHE UCKYCCTBEHHBIX CIIyTHUKOB.
/lemoncmpayuu
. SIBneHue uHepuuu.
. CpaBHEHUE Macc, B3aUMOJEHCTBYIOIIUX TEJL.
. Bropoii 3akon HproToHa.
. U3mepenue cui.
. CnoxxeHue cui.
. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AeopManuu.
. HeBecomocTb. Bec Tena nmpu yCKOpEHHOM NOABEME W TMAJICHUH.
. CpaBHEHUE CUJI TPEHUS ITOKOSI, KAUEHUS U CKOJIbKECHHUS.

9. YcnoBus paBHOBecus TBEpIOTo Tena. Buabl paBHOBeCHS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol

1. U3yuenue nBuxeHus Opycka 1o HaKJIOHHOM TJIOCKOCTH.

2. UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE

O IAN DN WN

[IepBbii 3akoH Hbrorona. MHepuuanbHbie cucteMsl orcuéra. [IpuHumn ot-
HocuTenbHOCTH [anunes. Heunepyuanvhvle cucmemsvi omcuéma (onpede-
1eHue, npumepul).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.
Btopoii 3akoH HeroTOHA 117151 MaTepUamibHOM TOYKH.
Tperuii 3akoH Hpl0TOHA [1711 MATEpUAIIBHBIX TOYEK.
3aKOH  BCEMHUPHOIO TATOTEHHUA. IKEUBANEHMHOCHb
U UHEPMHOU MACCHI.

Cuna TSKECTH. 3agucumocms YCcKopeHus c600600H020 NAOEHUsl O 8bICOMbl
HAO NOBEPXHOCMbIO NIAHembl U Om 2eocpaguueckoli wupomvl. Jleudsxicenue
HebecHblx men u ux cnymuuxos. 3axkonvl Kennepa. TlepBas xocmuueckas
CKOPOCTb.

Cuta ynpyroctu. 3akoH ['yka. Bec Tema. Bec mena, dsusicywezocs ¢ ycko-
peruem.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHUs! CKOJBXKEHHS U CHJIa TPEHUS MO-
kosi. Koadpdurmment tpenus. Cuna cCONpOTUBICHHS MPU IBUKCHUU Tela B
YKUJKOCTU WM Ta3e, eé 3a8UCUMOCHb OM CKOPOCMU OMHOCUMENbHO20 08U-
ICEHUA.

/lasnenue. ' uopocmamuueckoe oagnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u MmMexHONO02UYecKue npoyeccvl: TOAININIHUKH,
JIBUJKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habniooenue 0sudiceHus meil 6 UHEPYUATIbHBIX U HEUHEPYUATbHBIX CUCTNEe-MAX
omcuéma.

[ [puryun omHocumenbHoOCmu.

Kauenue 08yx yunuHopos unu wapos pazHou Maccvl ¢ 00UHAKOBbIM YCKO-
peHuem OmHOCUMENbHO HEUHEPYUATLHOU CUCTEMbl OMCYEMA.

CpasHenue pasHooelicmsyroujetl NPUiLOHCeHHbIX K melly CUlL ¢ npouseede-
HUeM MACCbl meaa Ha e20 YCKOPeHUe 8 UHEPYUATbHOU cucmeme Omc4éma.

epaeumauuonﬂoﬁ
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1 pe3MHOBOM 00pasiie, OT X Aedopmarum.
3. UccnenoBanue yciioBUi paBHOBECHS TBEPAOTO TeJa, UMEIOILIETO OCh Bpa-IIe-
HU.

|Pasencmeocu, BO3HUKAOWUX 8 pe3yibmame 83aumooelicmsus men. zmepenue
Macc no 83aumo0elcmauro.

|Hesecomocm.

Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

[ [enmpobedicHble Mexanu3Mbl.

CpaBHEHHUE CHJI TPEHUS MTOKOSI, KAYEHUS U CKOJIBKCHUSI.

Yuenuuecxkuit sxcnepumenm, naéopamopnusie pabomut, npakmuxym 3me-
peHUE paBHOACUCTBYIONIEH CHII ITPH ABMXKCHUN OpyCKa 10 HAKJIOHHOMIUIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCIU PEMeEHU OBUNHCEHUs OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOe PACCOSIHUE OM €20 MACCHL.
VccrnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHEH
[PE3UHOBOM 00pasiie, OT UxX JedopMaInu.

3yuenue 08udicenus cucmemsl mejl, CEA3AHHbIX HUMbIO, NEPEKUHYMOIU Ye-pe3
né2Kkuti O10K.

U3mepenue Koapguyuenma mpenuss no eeiutuHe yeno8020 Ko3pguyu-
enma 3agucumocmu Fy(N).

Uccnedosanue 0sudicenus OpycKa no HAKIOHHOU NIOCKOCMU C NEPEeMEHHbIM
K03 puyuenmom mpenus.

U3yuenue 08udCeHUs 2pY3a HA 8ATY C MPEHUEM.

2.3 Craruka TBepaoro tena (5 4acoB)

AGcomoTHO TBEpAOe Teno. [locTymarenbHOoe M BpalaTesIbHOE JIBUYKEHUE
TBEPAOro Tena. MOMEHT CUIIbl OTHOCHUTENBHO OCH BpalueHus. [1neqo cuibl.
CroxeHue cui, NPUIOKEHHBIX K TBEpIOMY Teny. LleHTp Tsbkectn Tena.
YciioBHUsL paBHOBECHsI TBEPIOTO Tena. Y CTOWYMBOE, HEYCTOHUMBOE, Oe3pas-
JIMYHOE PAaBHOBECHE.

Texnuueckue ycmpoiicmea u mMexXHONOSUYECKUe NPOYeccsvl: KPOHIUTEHH,
CTPOUTEIIBHBIN KpaH, pelETYATHIE KOHCTPYKIUU.

/lemoncmpayuu

Y ciioBus paBHOBecHS. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npakmuxym Viccne-
TOBaHUE yCIIOBUW PAaBHOBECHSI TBEPJIOTO TENA, UMEIOLIETO OCh BPA-ILEHHUS.
KoHCcTpyHnpoBaHue KpOHIITEHHOB U PAaCUYET CHIT YIPYTOCTH.
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3yueHne yCTOWYMBOCTH TBEPAOTO TENA, UMEIOIETO ILIOIIAb OIOPBI.

2.3 3aK0oHBI COXpAaHEHUs B MEXaHUKe (6 4acoB)

2.4 3akoHbl coxpaHenus B MmexaHnuke (10 gacoB)

HMimysibc MaTepraabHOM TOUKH (TeJa), CHCTEMBI MaTepUaTbHBIX TOUeK. M-
[yJIbC CUJIBI 1 U3MEHEHHE UMITYJIbCa Tea.
3aKOH COXpaHEHHUs UMITYJIbca. PeakTHBHOE JBH)KEHUE.
PaGota cuibl. MOIIIHOCTE CHIIBI.
Kunetndeckas 3HEprus MaTepruaibHOM TOUKH. Teopema 00 N3MEHEHUH KH-
HETUYECKOW SHEPIUU.
[ToTennmansHas sueprus. [loTeHnanpHas sHeprus ynpyro neGopMupoBaH-HOM
npyxuHbL. [loTeHIInanbHAast SHEPTHUs Tesla BOIM3U MoBepXHOCTH 3emud. [ToTeH-
[MaTbHbIE U HETIOTEHIIUATbHBIE CHIIbI. CBSA3b paOOThI HEMTOTEHIIUAIb-HBIX CUJI C
M3MEHEHNEM MEXAHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH CO- XpaHEHUS MeXa-
HUYECKON SHEPIUHU.
VYipyrue v Heynpyrue CTOIKHOBEHHUS.
Texnuueckue ycmpouicmea u npaxmuyeckoe npumerenue: BOLOMET, KONeép,
[PYKUHHBIN MTACTOJIET, IBUKEHNE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHEHMsI UMITYJIbCA.
2. PeakTuBHOE NBUKEHUE.
3. Ilepexoa MOTEHIMATBHON YHEPTUU B KUHETHUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, navopamopnuvie padomut
1.  H3yuenue abCOMIOTHO HEYMPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHA-
KOBBIXHUTSIHBIX MAsITHUKOB.
2. HccnenoBanue cBsizu pabOThI CHITBI C ©3BMEHEHHEM MEXaHUUYECKON
SHEP-TUU TeJa Ha MPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Nmnynibc MaTepraibHON TOUKH, CUCTEMBI MATEPUATIbHBIX TOUEK. [[enmp
Macc cucmemvl MmamepuanbHblx mouex. Teopema o 08udicenuu yeHmpa
macc.

Mnysbc CHITBI M U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHEHUS M-
yJIbCa.

PeakTuBHOE ABMKEHUE.

(Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpaneruu
MOMEHmMa UMNYIbCA 8 YEHMPALbHBIX NOJIAX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM TepeMelieHud. I paguueckoe
npeocmasienue pabomoi cuivl. MOIMIHOCTbH CHUIIBI.

KuneTtndeckast sHeprusi MaTepruaabHON TOUKU. Teopema 00 N3MECHEHUUKUHE-
TUYECKON YHEPTUH MATEPUATIbHOM TOUYKH.

[loTeHumanbHbple U HEMOTEHUHUATIBHBIE CWIIBL. [lomenyuanvras suepaus. 1lo-
MeHYuanbHas dHepeus ynpy2o 0ehropmuposantou npysxcunsl. [lomen- yu-
AnbHAs SHEp2Usl mena 6 0OHOPOOHOM 2pasumayuoHHom noie. llomenyu-ano-
Has dHepeus meid 6 pasumayuoOHHOM NoJjle 0OHOPOOHO20 Wapa (6Hympu u
6He wapa). Bmopas kocmuueckasn ckopocms. Tpemvs kocmuue-ckas cKo-
[pocmp.

CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOU dHEP-
MU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON dHEepruu. Ynpy-eue u
Heynpyaue CmoJKHOBEHUA.

Ypasnenue bepnynnu ons udeanvHotl sHcuoKocmu Kax ciedcmeue 3aKOHAaAco-
XpaneHus mexanuyeckou IHep2uu.

Texnuueckue ycmpoucmea u mexHoao2uyeckue npoyeccwvl: NBUKEHUE pa-
KET, BOAOMET, KONEP, MPYKUHHBIA MHUCTONET, 2UPOCKON, (hucypHoe Kama-
HUe Ha KOHbKAX.

/lemoncmpayuu

3aKkoH coXpaHEHUsI uMmyibca. PeakTuBHOE NBUXKEHUE. M3Mmepenue mowy-
HOCMU CUTbI.

I3 Mmenenue sHepeuy mena npu cosepuieHuy pabomal.

B3anmHble npeBpallleHus KWHETUYECKOW M MOTEHIIMAIbHON 3HEPruid npu
NEIICTBUM HA TEJIO CHIIBI TSKECTH U CUilbl yripyroctd. CoxpaneHnue suep-
euu npu c60600HOM NAOEHUU.
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Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npaKmuKym
1. U3mepenue umnynvca mena no mopmo3Homy nymu.
2. M3mepenue cunvt msazu, CKOpoCmu MoOeIU d1eKmMmpoMOoOULA U MOUWHO-
cmu Cubl mseu.
3. Cpasnenue usmeHeHuss UMNYIbCa mea ¢ UMNYIbCOM CUTDL.
4. Hccenedosarue cOXpanenuss UMRYIbCa Npu Ynpy20m 63auMOo0etiCmeuu.
5. M3mepenue kunemuyeckou IHep2uu meia no mopmMo3HOMY Nymu.
6. CpagneHue usmeHeHusi NOMEeHYUAIbHOU IHEP2UU NPYHCUHBL C paOOMOll
CUTbL MPEHUA.
7. Onpeoenenue pabomul cuibl mpeHus NPU O8UNHCEHUU meld NO HAKIOHHOL
NIOCKOCMU.

Tema 3. MonekynsipHas ¢pu3nka 1 TepMoanHamuka (24 yaca)

Tema 3. MonekynsipHas pu3uka 1 TepMonHamuka (49 gacos)

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeopuH (9 4acoB)

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM TeopuH (15 qacoB)

OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHO-KMHETUYECKON TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe npmwxkenue. Jnddysusa. Xapakrep ABUKEHUS U
B3aWMOJICVCTBHS YaCTHUL] BelwlecTBa. MoJienn CTpOeHUs ra3oB, JKUIAKOCTEN U
TBEPABIX TE U 0OBSICHEHUE CBOWMCTB BELIECTBA HA OCHOBE ITUX MOJENEH.
Macca u pazmepsl Mosiekyn. KonndectBo BemectBa. [locrostnaas ABorapo.
TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana remneparyp
Llenbcusi. Monens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UCATLHOTO raza. AOCOOTHAS TeMIIepaTypa Kak Me-
pa CpelHEe KHHETUYECKON SHEPTUU TEIIOBOrO IBUKEHHUSI YaCTHUII ra3a.
[[Ixana remnepatyp KenbBuna. ["a30Bble 3ak0HBL. Y paBHeHHE MeHene-
eBa—Kuaneipona. 3akon JlansToHa. M30mpornieccsl B uaeaaibHOM rase ¢ mo-
CTOSIHHBIM KOJIMYECTBOM BelecTBa. [ padudeckoe npeacraBaeHue U30mpo-
[[ECCOB: U30TE€pPMa, U30X0pa, n3obapa.

Texnuueckue ycmpoticmea u npakmuyecKoe npumeHeHue: TepMOMETp, 6apo-

METp.
lemoncmpayuu
l. OnbITH, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIeCTBa, (HOTO-

rpagUUMOJIEKy]l OPraHMYECKUX COCAMHEHHH.
2. OnbITh 10 1UGGY3UH KUIKOCTEH U Ta30B.
3. Mopenb OpOyHOBCKOTO JBUKCHHUSI.

4. Mopens onbita llTepHa.

OCHOBHBIE TIOJIOKEHUST MOJICKYJIsipHO-KnHeTHnYeckor Teopun (MKT), nx
onbITHOE 06ocHOBaHue. Juddy3us. bpoyHoBCKOe ABMKEHHE. XapaKTep
NBUKEHUSI U B3aMMOJICUCTBHS YaCTHUIl BenlecTBa. MoJieau CTpoeHus ra3os,
YKUAKOCTEN U TBEPBIX TN U OOBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE
ATUX Mojesel. Macca u pa3mepsl MoJiekys (aToMoB). KonnuecTBo Berie-
ctBa. [locrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u ciocoObl e€ usmepenns. [llkana
reMrieparyp Llenbcus.

Monens naeansHoro raza B MKT: yacTuiipl raza 1BUAKyTCS XaOTHYECKUHU

HE B3aMMOJIEUCTBYIOT APYT C IPYTOM.

["a30BbIe 3ak0HBI. Y paBHeHUE MenaeneeBa—Kianeipona.

AbcomoTHas Temneparypa (mkana remnepatyp Kenssuna). 3akon Jlanb-
TOHA.

M3omnporecchl B U€aIbHOM Ia3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpecTaBieHHE U30MPOLIECCOB: H30TEPMA, U30X0pa, U30-

Oapa.

CBA3b MEXKY IaBJICHUEM U CPEIHEH KMHETUUYECKON YHEPTHEN MOCTYIa-Tellb-
HOT'O TETJIOBOTO JBUKCHHSI MOJIEKYJ HI€aIbHOTOo ra3a (OCHOBHOE YPaBHCHHE
MKT wuneansHoro rasa).

Ces13b abCOMOMHOU memMnepanypbl MepMOOUHAMULECKOU CUCEMbL CO CPeO-Hell
KuHemu1ecKkol dHepauell NOCIMynamenbHo20 Menio8020 OBUNCEHUs eé
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5. OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aNMO-IEUCTBHSL.
6. MoJiens, WIITIoCTpUpyoILas IpUpOLy 1aBIEHUS ra3a Ha CTEHKU COCy/a.
7. OMBITHL, WITIOCTPUPYIOIIHNE YPABHEHUE COCTOSTHUS UJ1€aTbHOTO rasa,
U30-TIPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pavomut

1. Onpenenenne Macchbl BO3AyXa B KIIACCHOM KOMHATe Ha OCHOBE U3Me-
peHNII00bEMAa KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3/lyXa B HEMl.
2. VccnenoBanne 3aBUCUMOCTH MEKy lTapaMeTpaMu COCTOSTHUS pas-

PCKCH-HOTO rasa.

yacmuy.
Texnuueckue ycmpouicmea u mexHoi02uiecKue npoyeccovl. TepMoMeTp, Oa-
[POMETD, noyuenue HaHOMamepuaLos.

/lemoncmpayuu

Mozenu ABMKEHHS YaCTHIT BEIIECTBA.

Moens OpOYHOBCKOTO JIBUYKEHUSI.

Buoeoponuk ¢ 3anucbio peanbHo20 OPOYHOBCKO20 OBUNCEHUSL.

Juddy3us KuaKoCcTeH.

Mopens onbiTa [lITepHa.

[IpuTsrkeHnEe MOJIEKYIL.

Mozenu KpUCTaNTMIECKUX PEIIETOK.

Hab:roieHue 1 ncciieioBaHue U30IPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomot, npakmuxym Vccne-
008aHUe npoyecca YCMaHo8IeHUs: Meni08020 PAGHOBECUSL NPU MeN-1000MeHe
MedicOy copsuell U X0A00HOU 8OO0l

U3yuenue uzomepmuiecko2o npoyecca (PeKoMeHO08AHO UCNONb308AHUE
yughposoti 1abopamopuus).

[H3yuenue uzoxoprozo npoyecca. M3yyenue uzobaprozo npoyecca.

[Iposepka ypasHenus coCmosHus.

3.2 OcHoBsl TepMouHaMuKH (10 gacoB)

3.2 OcHoBbI TepMOMHAMHUKH (20 9acoB)

TepMoauHamuyeckas cucteMa. BHyTpeHHSs1 SHEPTUsl TEPMOJIMHAMUYECKOM
CHCTEMBI M clIOCcOOBI €€ n3MeHeHHs. KommuecTBo TeroTs! u pabora. BHyT-
PEHHsISI SHEPIUsl OTHOATOMHOIO MIEAJIbHOIO ra3a. Bunel Teronepeaaun:
TEIJIONPOBOJHOCTD, KOHBEKIUS, U3IYyUCHHE. Y I€TIbHAs TEINIOEMKOCTD Be-
miecTBa. KoamuecTBo TEIIOTHI ITPU TEIUIONEpeaaye.

[Tousatue 06 aguabatHoM mporecce. [lepBrii 3akoH TepMmoanHamMuKH. [Ipu-
MEHEHHUE MEePBOro 3aKoHa TEPMOJAMHAMUKH K u3omporeccaM. ['paduueckas
WHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHaMuki. HeoObpaTHMOCTh IPOIIECCOB B IPUPO/IC.
TemnmoBsie MamuHbL. [IpUHIUTIBL IeHiCTBUS TETLTOBBIX MaiiH. [Ipeodpaszo-
BaHUs SHEpruu B TeroBbiXx MammurHax. KII/[ tenmoBoi mamuusl. [{ukn Kap-
Ho 1 ero KII/I. Dxonoruueckue npodsieMbl TEIII0IHEPTETUKH.

Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHenue. JTBUraTelb BHYT-
PEHHETO0 CropaHusi, OBITOBOM XOJOJMIBHUK, KOHIUIIMLOHED.

lemoncmpayuu

Tepmoounamuuecxas (T/) cucmema. 3adanue snewnux ycaosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempul. [lapamempor T/[ cucmemol
KaK cpeoHue 3HayeHus eIUyUH, ONUCHIBAIOWUX eé COCMOAHUE HA MUKDO-
CKONUYECKOM YPOGHE.

Hynesoe nauano mepmoournamuxu. Camonpoussonvuas peraxcayus T/] cu-
cmembl K menio8oMy pagHo8ecuio.

Mogenb uaeanbHOro raza B TEPMOJUHAMHUKE — CHCTEMa ypaBHEHUU: ypaB-
HeHue MenneneeBa—KianelipoHa v Belpa)k€HUE ISl BHYTPEHHEW SHEPIUU.
Y C10BUS MPUMEHUMOCTH TOM MOJENN: HU3Kasg KOHIIEHTPAIUs 4acTUll, BbI-
COKHE TeMNepaTyphl. BelpaskeHue A BHYTPEHHEW 3HEPTruud OJJHOATOMHOIO
U7eabHOTO rasa. Kesazucmamuueckue u necma-
muyeckue npoyeccwl.

OnemeHTapHas paboTa B TepMoAMHAMUKE. Beruucnenue padoTel o rpaduky
npoiecca Ha pV-nuarpaMmme.

Tennonepenava kak crmocod n3MeHeHUs BHyTpeHHer sHeprun T[] cuctembr
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1.  V3meHeHHe BHYTpEHHEH SHEPIUHU Teja MPU COBEPIICHUH PaOOTHI:
BBUIET MPOOKH U3 OYTHIIKU MO IEHCTBUEM CKATOTO BO3AyXa, HAarpeBaHUE
a¢upa BIaTyHHOU TpyOKe MyTéM TpeHHS (BUIC0IEMOHCTPALIUS).
2.  V3MeHeHue BHYTpEHHEH SHEPruM (TEMIIEpaTyphl) Tea MPHU TETUIO0-
nepe-jaye.
3. OmnbIT 0 aguabaTHOMY PacIIMPEHHIO BO3/IyXa (OMBIT C BO3AYIIHBIM
Or-HUBOM).
4.  Mogenu napoBoil TypOMHBI, IBUTATENSI BHYTPEHHETO CTOpPaHus, peak-
TUB-HOTO JIBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol

1. U3MepeHue yenbHOM TEMI0EMKOCTH.

0e3 coBepiieHus padboThl. KoHBEKINS, TETIONPOBOIHOCTS, U3ydeHue. Ko-
JTMYECTBO TEMJIOTHI. TerIoéMKOCTh Tena. YoenvHas u monapHas menio- ém-
Kocmu gewecmea. Ypasnenue Maiiepa. Y nenbHasi TEIJI0Ta CrOpaHus TOT-JTHU-
Ba. Pacuér xonuuecTBa TemIoTh Npu Termionepenaye. [loustue o6 anua-
6atHOM mporiecce. [lepBblit 3aKOH TepMOIMHAMUKH. BHYTpEHHss SHEPTUsl.
KonudecTBo TemaoTel ¥ paboTa Kak MEephl ©3BMEHEHUSI BHYTpEeHHEH sHeprun [ /]
CUCTEMBI.
BTopoii 3aKk0H TepMOIMHAMUKH JJI1 PABHOBECHBIX MPOLECCOB: Yepe3 3aJaH-
HOE paBHOBECHOE cocTosiHUE T /] cucTeMbl MPOXOAUT EAUHCTBEHHAS aiua-
Oara. AGconoTHas Temneparypa. BTopoii 3aKkoH TepMOAMHAMUKHY 7SI HEPaB-
HOBECHBIX ITPOLIECCOB: HEBO3MOXKHO NEpeaTh TEIIOTY OT O0jee X0- IOJIHOTO
Tena k Oonee HarperoMy 0e3 komreHcaruu (Kiaysuyc). Heobparu-mocthb
MPUPOJHBIX IporeccoB. [IpuHINIIBI AEMCTBUS TEMIOBBIX MAIIUH.
KII[. Makcumansnoe 3Hauenue KIIJI. [{ukn Kapro. Dxonorudeckue ac-
MEKTHI UCIIOJIb30BAHUS TEIUIOBBIX JABUraresel. TemioBoe 3arpsi3HeHUE OKPY-
YKAIOILIEH CpEIbl. Texnuyeckue ycmpoii-
CMBa U MexHoI02udecKue npoyeccol: XOI0AUIbHUK, KOHJAUIIMOHED, TU3ENb-
HBIN 1 KapOIOpaTOPHBIN IBUTATENHN, NAPOBAs MypOUHA, NOTYYEHUE CBEPXHU3-
KUX memnepamyp, Ymuiu3ayus «menjiogulxy» omxo008 ¢ UCNONb308aAHUEM
meni06020 Hacoca, yMunu3ayus OUOOP2aHu4ecKko2o monauea OJis blpa-
OomKu «menyiosoi» u snexkmposnepauu. /lemoncmpayuu

1. 3MeHeHue TeMIiepaTypsl Mpy ainadaTHIecKOM PaclIupeHuH.

2. Bo3ayiiHoe OrHuBO.

3. CpaBHeHUE YIENbHBIX TEMIOEMKOCTEN BEIIECTB.

4. CriocoObl U3MEHEHUS BHYTPEHHEHW SHEPTUH.

5. UccnenoBanue aguabaTHOTO Mporiecca.

6. Komnvromephbie mooenu menioguix 0sucamenetl.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, npaxmukym

1. I3MepeHue ynenbHON TEIII0EMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeujecmaa.

3. Uccneoosanue aduabamnozo npoyecca.

4. M3yuenue 83aumoces3u IHEPUU MENCMONEKVIAPHO20 83AUMOOEUCMBUs
U memnepamypul KUneHus HCUOKocmell.

3.3 Arperarnbie cocTosiHUs BeliecTBa. Pa3oBbie mepexosb (5 yacoB)

3.3 ArperatHble cOCTOsIHUS BeniecTBa. Pa3zoBbie iepexo bl (14 gacos)

[TapooGpa3oBanue u koHAeHcanus. Mcmapenue u kunenue. AOCOIIOTHAS U

[TapooOpa3oBanue u KoHAeHcanus. Vicmapenue u kutieHue. Y neiapHas
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OTHOCHTEIIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHbIN map. YienbHas Tel-
n0Ta MapoodpazoBaHus. 3aBUCHMOCTh TEMIEPATypbl KUIIEHUS OT JaBlie-
HUSL.
Teépnoe Teno. Kpucramnuyeckre u amopdHbie Teaa. AHU30TPOIHS CBOMCTB
kpuctaios. JKunkue kpucramuisl. CoBpeMeHHble MaTepuaisl. [1naBienne u
KpucTau3anus. Y neiabHas Teriora miasineHus. CyOoauma-nus.
YpaBHEHHE TETUIOBOTO OajlaHca.
Texnuueckue ycmpoucmea u npakmuyeckoe npumereHue: TATPOMETP U TICH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUHU TIOJyUYEHHUS] COBPEMEHHBIX MaTepU-aJlOB,
B TOM YKCJIE HAHOMAaTE€PHAJIOB, 1 HAHOTEXHOJIOTHH.
/lemoncmpayuu
1. CBolicTBa HACBIIIEHHBIX IAPOB.
2. Kunenue npy NOHMKEHHOM JIaBJICHUU.
3. CiocoObI U3MEPEHHMS BIIAKHOCTH.
4. HabmofeHre HarpeBaHus 1 TUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
5. JleMOHCTpanys KpUCTAIIIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol
1. 3MepeHre OTHOCUTENIbHOM BIaKHOCTH BO3AyXa.

TETIOTA MTapo0Opa30BaAHMSL.

HacpinieHHble 1 HeHachIeHHbIE Tapbl. KauecTBeHHAs 3aBUCUMOCTb IJI0T-
HOCTHU Y JaBIICHUS HACBIIIICHHOTO TIapa OT TeMIIEPATYPhl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BnaxxHocTh Bo3ayxa. AGCONIOTHAS M OTHOCUTENIbHAS BIAXXHOCTh. TBEpIOE
teno. Kpucrammyeckue u amopHbIe Tena. AHU30TPOITUS CBOMCTBKPUCTAN-
noB. [TnaBnenue u kpuctamu3anus. Y nenbHast TerioTa rmiaBienus. Cyomm-
MaIIus.

lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooyno
[Onea. [Ipeoden ynpyaux degpopmayuil.

Tennogoe pacuiupenue xcuoxocmeti U meépovix mei, 00bEMHOe U TUHel-
Hoe pacuupenue. AH2ApMOHU3M MENI08bIX KOJIeOAHUL Yacmuy 6ewecmed
KaK NpUYUHa menyio8o2o pacuiupenus mei (Ha KauecmeenHom YposHe).

[ Ipeobpaszosanue snepeuu 6 hazoswix nepexodax. Ypasuenue meniosoeo
bananca.

[losepxnocmuoe namsdcenue. Kosghgpuyuenm nosepxnocmmoco namsdice-
Hus. Kanunnsapuvie aenenus. /laénenue noo ucKpueiéHHou NOBEpXHOCHbIO
orcuokocmu. @opmyna Jlannaca.

Texnuyeckue ycmpoucmea u mexHoi02udecKue npoyeccol: KUAKUe Kpu-
CTaJlJIbl, COBPEMEHHBIC MATEPUAJIBL.

lemoncmpayuu

TennoBoe pacuupenue. CBolicTBa HachIIeHHBIX MapoB. Kunenue. Kume-
HUE MPU TOHWKEHHOM JaBJICHUU.

H3mepenue cunvl nogepxnocmno2o Hamsadjicenust. Onvimul ¢ MblIbHLIMU
NIEHKAMU.

Cmauusanue. Kanunnapuvie asnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CTNU.
CriocoObl U3MepeHus BIaKHOCTH. VccienoBaHe HarpeBaHus U TIIaBJie-
HUSl KPUCTAJUIMYECKOTO BEILIECTBA.

Buovl oechopmayuii. Habarooenue manvix oeghopmayuii. Yuenuueckuil
IKCnepumenm, 1abopamopnsle padomul, npakmukymrzyuenue 3axo-
HOMepHOCmeU UCNAPEeHUsl HCUOKOCME.

H3mepenue yoenvHou meniomsl niasieHus ivod.

3yuenue ceoticme HACLIUEeHHbIX NAPO8.
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M3mepenne abCOTIOTHOM BIAKHOCTH BO3/IyXa U OI[EHKA MAacChl TapOBB
MIOMETIICHHH.

[H3mepenue koaghduyuenma noepxHOCMHO20 HAMAHCEHUS.

Usmepenue mooyns IOuea. Hccneoosanue 3asucumocmu degpopmayuu pe-3u-
H0B8020 00pA3ya OM NPULOHCEHHOU K HEMY CUbL.

Tema 4. DnexkrpoauHamuka (22 Jaca)

Tema 4. DnextpoanHamuka (54 Jaca)

4.1 Dnexrpoctatuka (10 gacoB)

4.1 Dnexktpuueckoe noJie (24 Jaca)

DnekTpuzanus Ted. DIEKTpUUecKui 3apsj. [[Ba BHAA 3JIEKTPUUYECKUX 3a-

psinoB. [IpoBOAHMKY, NUANEKTPUKU U TMOJTYNPOBOJHHUKU. 3aKOH COXpaHe-

HUSI 3JIEKTPUYECKOTO 3apsia.

Bsaumoneiictsue 3aps10B. 3akoH Kynona. ToueuHbli 3J1eKTpUUECKHi 3a-

psan. DnekTpudeckoe nosie. Hanpsoxk€HHOCTh dnekTpudeckoro mosis. [Tpun-

LI CYTIIEPIIO3ULUU MIEKTPUUECKUX 110JIeH. JINHUK HANPSy)KEHHOCTH DJIEK-

TPUYECKOTO MOJIS.

PaGora cui anexTpocraTudeckoro mois. [lorennuan. Pasaocts moteHmma-

110B. [ IpOBOHUKY M TUAIEKTPUKH B SJIEKTPOCTATUYECKOM noJie. J(uamek-

TpUYECKas MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpoEMKOCTh INIOCKOT0 KOHASHCA-TOpa.

OHeprus 3apsKEHHOI0 KOHAEHCATOopPa.

Texnuueckue ycmpoucmea u NpaKmuyeckoe npumeHeHue: SIIEKTPOCKOIL,

HIIEKTPOMETP, DIEKTPOCTATUUECKash 3alIUTa, 3a3eMJICHHE BIIEKTPONpuOo-

OB, KOHEHCATOP, KOMMMPOBAJIbHBIN anmnaparT, CTPYHHbBIA PUHTED.

/lemoncmpayuu

1. YcTpoiicTBO M IpUHIMI AEUCTBUSI SIEKTPOMETPA.

. B3anmopercTBre Ha3JIEKTPU30BAHHBIX Tell.

. DIIEKTPUYECKOE M0JI€ 3apSKEHHBIX TEIL.

. [IpOBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

. DIEeKTpocTaTUYeCcKast 3aluTa.

. JIM3IEeKTpUKH B 3IIEKTPOCTATUIECKOM I1OJIE.

. 3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIA !
MIJIACTUH, PACCTOSIHUS MEX1y HUMHU U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.
8. DHeprus 3apssKeHHOTO KOHAEHcaTopa.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol

1. 3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.

NN R W

DneKTpu3anus Tel U €€ MposABIeHUs. JNEeKTpUYecKul 3apsia. JBa Buaa
DJIEKTPUYECKUX 3aps0B. [[pOBOIHUKH, TUINEKTPUKH U MTOIYITPOBOIHUKH.
DJIEMEHTAPHBIN AJEKTPUUECKUI 3apsil. 3aKOH COXpaHEHUsI JIEKTpUUe- CKO-
ro 3apsjaa.

B3aumoneiictue 3apsaaoB. Todyeunsie 3apsaapl. 3akoH Kynona. Dnektpuue-
ckoe noJie. Ero neiictBue Ha anekTpuyeckue 3apsiabl. HanpspkEHHOCTD 3i1ek-
Tpuyeckoro nosi. [IpoOusIii 3apsia. JIMHUM HANPSA-KEHHOCTH SJIEKTPUIECKOTO
noJist. OTHOPOJHOE JIEKTPUUYECKOE TOJIE.

[ToTeHHanbHOCTh 3JEKTPOCTATHUECKOTO MOoJIsl. Pa3HOCTh MOTEHIIMATIOB U
HanpspkeHue. [loTeHnumanbHas dHeprus 3apsja B 3JEKTPOCTATUYECKOMIIO-
ne. [loTeHuman anekTpocraTudyeckoro noiist. Cesi3p HaANPSKEHHOCTU

MO0JIsL M Pa3HOCTH MOTEHLIUAJIOB JJIsl 2JIEKTPOCTATUUECKOI0 OIS (KaK Of1-
HOPOJIHOTO, TaK U HEOJTHOPOHOTO).

[IpuHIMIT CYTIEpIIO3UIIUH JIEKTPUUECKUX MOJIEH.

[ lone moueunoeo 3apsoa. Ilone pagnomepro 3apsicennou cghepul. Ilone pag-ro-
MepHO 3apascenHo2o no 06vémy wapa. Ilone pasnomepHo 3apsxicenHoll becko-
HeuHou niockocmu. Kapmumnol 1unuii HanpajiceéHHocmu smux noaeu

U IKEUNOMEHYUATILHBIX NOBEPXHOCMEN.

[IpoBOAHUKHN B 3JE€KTPOCTATUUECKOM II0JIE. Y CIIOBUE PaBHOBECHUS 3apsi/iOB.
JIMPNeKTpUKH B 3JEKTPOCTATUUECKOM Moiie. J{MajmeKkTpuueckas: mpoHHIae-
MOCTb BELIECTBA.

Konnaencarop. D5ekTpoéMKOCTb KOHAEHCATOpa. NEKTPOEMKOCTD IJIOCKOTOKOH-
neHcaropa.

[ lapannenvroe coedunenue konoencamopos. [lociedosamenvroe coedune-Hue
KOHOeHcamopog. JHEPrus 3apsHKEHHOT0 KOHIEHCaTopa.

/[gudicenue 3apsadiceHHOl Yyacmuyvl 8 00OHOPOOHOM dlleKmpudeckom noue. Tex-
HUYecKue yCmpoucmea u mexHoa02uvecKue npoyeccyl: SEKTPOCKOIL, dJIEKTPO-

METp, AIEKTPOCTATHYECKAsl 3aIUTA, 3a3EMIICHUE JIIEKTPONIPHOOPOB,
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KOHJICHCATOPHI, ceHepamop Baw de [ paaga.

/lemoncmpayuu

Y CTpOKCTBO U IPUHLIMM JECHCTBUSA AIEKTPOMETPA. IJIEKTPUIECKOE MOJIE 3a-
PSKEHHBIX IMAPUKOB. DIIEKTPUYECKOE TOJIE IBYX 3apsHKEHHBIX TUIACTHH.
(Mooenv snekmpocmamuyeckozo eenepamopa (Baw oe I'paagpa).
[TpOBOJHUKY B AIEKTPUUECKOM TTOJIE. DIEKTPOCTATHIECKAS 3aIUTA.
Yempoticmeo u oeticmsue konoeHcamopa nOCmMosHHOU U NePeMeHHOU EM-
KOCMu.

3aBUCUMOCTbH 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IJIOLIaIX TIa-
CTHH, PACCTOSHUS MEXTy HUMH U AUDIEKTPHUECKON MPOHUIIAEMOCTH.
DHeprus 3JIEKTPUUECKOro MOJIs 3apsKEHHOT0 KOHIEHCaTopa.

3apsoka u paspsaoxka KOHOeHCamopa uepes3 pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomut, npakmuxkym
Oyenka cun 83aumo0eticmeus 3apariceHHbIX mei.

Habnodenue npespaujenus SHepeuu 3apsiceHH020 KOHOEHCamopa 8 IHep-
U0 UBTTYUEHUS

cgemoouooa. M3yuenue npomekanus moxa 6 yenu, cooepicaujeli KOHOeHca-mop.
[Pacnpedenenue pasHocmu NOMeHyuanio8 (Hanpajicenus) npu nocie0osa-
menbHOM COeOUHeHUU

KOHOeHcamopos. Mccredosanue pa3pada KOHOeHCamopa uepes pesucmop.

4.2 TlocrostHHBIH AnekTpuyeckuii Tok. Toku B pa3HbIx cpenax (12 yacoB)

4.2 IlocTosIHHBIM 3eKTpUUecKuil TOK (24 yaca)

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. Mc-Tou-
HUKHU ToKa. Cuna Toka. [locTossHHBIN TOK.

Hanpspokenne. 3akoH OMa 17151 ygacTKa LenH.

DNEeKTPUYECKOEe COMPOTUBIIEHUE. Y ACIIBHOE CONIPOTUBIICHUE BEILIECTBA.
[locnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEUHEHNE IPOBOAHU-

KOB.

Pabota snextpuyeckoro Toka. 3akoH Jxoyns—IJIenma. MomHOCTb Jiek-
TPUYECKOTO TOKA.

OJIC v BHyTpEeHHEE COMPOTUBIICHUE UCTOYHMKA TOKA. 3aKoH OMa 1181 MOJI-HOM
(3aMKHyTOI) 351ekTprueckoit nenu. KopoTkoe 3aMblkaHue.

DNEeKTpOHHasl MPOBOJAUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCThH COIPO-THB-
JIEHUS METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOJUMOCTD.

DneKTpUUECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

Cuna Toka. [TocTosHHBIN TOK. Y CI0BUS CYIIECTBOBAHUS TOCTOSTHHOTO
anekTpudeckoro Toka. Mcrounnku Toka. Hanpspkenne U n DJ1C E. 3akon
Oma 1J1g yyacTka IEerH.

DIIEKTPUUECKOE CONPOTUBICHUE. 3aBUCUMOCTb COTIPOTUBIIEHUS OJJTHOPO/I-
HOTO IPOBOJIHMKA OT €r0 JUIMHBI U MIJIOMA1 ONEPEYHOT0 CEUECHMUS.

Y 1eJIbHOE CONPOTHUBJIEHNE BELIECTBA.

[locnenoBarenpHOE, MapauieIbHOE, CMENIAaHHOE COEAUHEHUE IPOBOJHHU-
KOoB. Pacu€r pa3BeTBNEHHBIX ANMEKTpUdecKuX ueneit. Ilpasura Kupxeoga.
PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—IJIenmna.

MOILHOCTb JIEKTPUYECKOTO TOKA. Tennosas mowHocms, evioensiemMas Ha
pezucmope.

OJIC u BHYTpEHHEE COINPOTHBJICHHE HCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM ) 2JIEKTPUYECKOM 1ermu. MOITHOCTh HCTOYHUKA TOKA.
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[TonmynpoBonuuku. CoOCTBEHHAs! U IPUMECHAs! TPOBOIUMOCTB IOJIYIIPO- BOJ-
HUKOB. CBOMCTBa p—n-niepexosa. [1omynmpoBoHUKOBBIE TPHOOPHL. DIEKTPH-
YECKUM TOK B pacTBOpax M paciuiaBax 3JEKTPOIUTOB. DIEKTPOIU-TUUECKAs
nrccouranus. JIEKTPOIH3.

DnexTpuuecKkuii TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATEIbHBIAPA3PSI.

Mounnus. [lnazma.
Texuuueckue ycmpoticmea u npaxmuyeckoe npumeHenue: aMnepMeTp, BOJb-
TMETP, PEOCTAT, ICTOYHUKH TOKA, JIEKTPOHArpeBaTeIbHBIE IPUOOPHI,3JICK-
TPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYM- HBII 11-
0J1, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIIPOBOAHUKOBBIN AUO/, TAJIbBAHUKA.
/lemoncmpayuu

1. W3mepeHue cuiibl TOKa U HaNpsHKEHUS.

2. 3aBUCHUMOCTb CONPOTHUBIICHUS LHUIMHIPUYECKUX IIPOBOJIHUKOB OT

JUTWHBI, IJIOLIAIH MTONEPEYHOro CEYeHUs U MaTepuasa.

3. CMmelnaHHOE COEMHEHNE TIPOBOJHHUKOB.

4. Ipsmoe nzmepenue 3J1C. KopoTkoe 3aMbIKaHHE FralbBAHUYECKOTO dJIe-

MEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

5. 3aBMCHUMOCTb COIIPOTUBIIEHHS METAJIJIOB OT TEMIIEPATYPBHI.

6.  IIpoBOOUMOCTB ANEKTPOIIUTOB.

7. HckpoBo pa3psia v MPOBOJUMOCTh BO3IyXa.

8. OaHOCTOpPOHHSIS HIPOBOAUMOCTD TUOJA.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot

1. 3y4yeHne CMEmaHHOr0 COeIMHEHNUS PE3UCTOPOB.

2. U3mepenue D/]C uCTOUHMKA TOKA U €70 BHYTPEHHETO COTPOTUBJICHHUSL.

3. HaGmoieHue 31eKkTponunsa.

KopoTkoe 3ambikaHue.

Konoencamop 6 yenu nocmosanHo20 moxd.

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccvl: aMIepMeTp,
BOJIbTMETP, PEOCTAT, CYETUHK IEKTPUUECKOI SHEPTUH.

/lemoncmpayuu

M3mepeHue cuibl TOKa U HaMpsHKEHUS.

[Hccneoosanue 3a8ucumocmu cuibl MmoKa 0m HAnpsAxXCenus 0 pe3ucmopad,
1aMNbl HAKATUBAHUS U C8EMOOU0OA.

3aBUCUMOCTD CONPOTUBJICHUS LIMJIMHIPUUECKUX MPOBOIHUKOB OT JITTUHBI,
MIOIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepHuaa.

Hccnedosanue 3a8Ucumocmu Cuibl moKa 0m COnpoOmueieHus npu nOCmo-sH-
HOM HANPAACEHUU.

[Tpsamoe nzmepenne IJC. KopoTkoe 3aMbIkaHUE FaIbBAHMYECKOTO 3JIe-
MEHTA U OLIEHKAa BHYTPEHHETO CONMPOTUBIeHUS. Cnocodwl coeduneHus uc-
mounuxos moka, IC bamapei.

Hccrnedosanue paznocmu nOmeHyuanos Mexcoy noaiocamu UCMoyHuKa
MOKa om Cuiibl MOKa 6 yenu.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, npakmuKym
Hccnedosanue cmeuianno2o coeouHenus pe3ucmopos.

I3 mepenue yoenbHo2o cOnpomueieHus Npo8OOHUKOB.

Hccneoosanue 3a8Ucumocmu CUibl MoKa Om HANPAHCEHUSL O NAMNbIHAKATU-
BaHUSL.

Veenuuenue npedena uzmepenus amnepmempa (6o1ommempa). Ismepe-
Hue J/1C u BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKa. Mccredosanue
3asucumocmu I C canveanuyecko2o s1emeHma om epe-meHu npu Kopom-
KOM 3AMbIKAHUU.

Hccnedosanue paznocmu nOmeHyuanos Mexcoy noaiocamu UCMoyHuKa
moka om cuibl MoKa 6 yenu.

Hccnedosanue 3a8ucumocmu nojie3Hou MOWHOCMU UCMOYHUKA MOKA OM
CUTTbL MOKA.

HaGroieHue snekTponmnsa

4.3 Toku B pa3HbIX cpeaax (6 4acoB)

DNeKTpUuecKas MPOBOAMMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs IpO-
BOJAMMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTb COITPOTUBIICHUSI METAIJIOB OT
Temmneparypbl. CBEpXIPOBOAUMOCTb.
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DNEKTpUUECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX My4koB. [Tomy-
npoBoAHUKHU. COOCTBEHHAs M TPUMECHAS TPOBOAUMOCTH MOJIYIPO- BOAHH-
koB. CBoiicTBa p—mn-niepexoza. [1omynpoBoJHHUKOBbIE TPUOOPHI. DIEKTPU-
YECKUI TOK B JIEKTPOIUTAX. DIECKTPOIUTAYECKAS TUCCOLMAIUS. DTIEKTPO-
3. 3akoHbl Dapanes A1 AEKTPOIN3a.

DJIEKTPUUYECKUI TOK B Tazax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psAn. PasinuHblie TUIIBI CAMOCTOSATENBHOTO paspsaa. Monnus. [liasma.
Texnuueckue ycmpoiicmea u npaxmuieckoe npumereHue: Ta3opas3psiiHble
JTaMITBI, SJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOAHUKOBBIE TPUOOPHI:
TMO/JT, TPAH3UCTOP, GOTOAMO], CBETOANO/; ralbBaHUKa, pa@UHUPOBAHKE
MEZN, BBIIUIABKA AJIFOMUHHS, YJIEKTPOHHASI MUKPOCKOIIHSL.
lemoncmpayuu

3aBUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT TeMIiepaTypsl. [IpoBogumocTts
SJIEKTPOJIUTOB.

3akonvl anexkmpoauza Papades. Uckposoti pazpsao u npo8ooumMocms 603-
oyxa.

Cpasnenue nposoouMocmu Memaiios u norynpPO8OOHUKOS.
OnHOCTOPOHHSS TPOBOAUMOCTD TMOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, npaxmuxym
Habmronenue snextponusa. Msmepenue 3apsioa o0Hosaienmuo2o uona. Hc-
c1e008amnue 3a8UCUMOCIU CONPOMUBTEHUS MEPMOPESUCMOPA OM meM-nepa-

mypol.
CHamue 801bmM-aMNEPHOT XapaKmepucmuxku ouooa.

OU3NYECKUN [TPAKTUKYM (16 gacos)

Cnocobvl usmepenus: uzuyeckux 8elUdUuH ¢ UCHONb308AHUEM AHATIO208bIX U
YUDPOBLIX UMEPUMENbHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. AbcomomHule U OMHOCUMENbHBLE NOSPEUHOCTIU USMEPEHUT (PUSUUECKUX
eenuuun. Oyenka epanuy nocpeuHocme.

[Iposedenue KOCBEHHbIX U3MeEPEeHUN, UCCIe008aHull 3a8ucumocmel Gusu-
YecKUx GeIUYUH, NPOBEPKA NPEONONCEHHbIX 2unomes (6b100p u3 pabom,
ONUCAHHBIX 8 MeMamuyecKux pasoenax «Yuenuveckuii sKcnepumenm, ja-
bopamophbie pabomul, NPAKMUKYM»).

Peseps (2 yaca)

Peseps (10 yacoB)
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TemaTnueckoe mianuposanue Kypcall kiace

ba3oBbIil ypoBeHb (2 yaca)

VYrinyGiieHHBIH YpOBEHb (5 4acoB)

3HAHUA OKpY)Karoliero Mupa. Posb skcriepumenTta u

TEOpUHU B IIPOLIECCE NTO3HAHUS TPUPOIBL. DKCIEPU-

MEHT B (pu3nke. MonenupoBanue GU3NIECKUX SIBIIC-
HUW U [IPOLIECCOB.

JlemoHcTpanuu 1. AHaIOTOBBIE U ITU(POBBIE H3MeE-
pUTEIbHBIC TPHOOPHI, KOMITBIOTEPHBIE JaTYUKH.

Kon-B0 |Tema: ®@u3uka U MeTOAbI HAYYHOT0 MO3HAHMS 2/54 Koi-Bo
JaCOB JacoB
1 @dusuka — Hayka o npupoje. Hayunsie meTosl mo-

Hayunbie runore3sl. U3NUYECKUE 3aKOHBI U TEOPHH.
["paHuIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Tpunnun cootBercTBUsA. Ponb u MecTo Gu3MKHU B
(hOopMHUPOBAaHNHM COBPEMEHHOW HAy4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JESITENbHOCTH JIOEH.

Cnocobvl usmeperus Quauyeckux 8elUduH (aHailo208ble U Yugdposvle usmepu-
meibHble NPUOOPLL, KOMIbIOMEPHbIE 0amyuKossle cucmemsl). Iloepewinocmu us-
Vepenuil puzuyecKux eauyur (Ab6ConOmuas u OMHOCUMENbHAS).

Mooenuposanue ghuzuueckux aeienuti U nPoYeccos (MamepuaibHas moykd, ao-
CONIIOMHO MBEPO0E MeJlo, UOeaNbHASI HCUOKOCHb, UOCAIbHbLU 2A3, MOYEYHbIlU 3d-

ps10).

L/labopamopnas paboma: M3mepenue cuibl moka u HanpsaxiceHus 8 yenu nocmo-
[1HHO20 MOKA NPU NOMOWU AHANIO208bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOO-
pos.

Tema: Mexanuka 18//354

Kunematuka 4/10u

MexaHquCKoe ABUXKCHUC. OTHOCI/ITe.HBHOCTI: MEXxa-
HU4YECKOro BrxeHus. Cucrema orcuéra. TpaekTo-
pusi. [lepemenienne, CKOPOCTh (CPEeIHSS CKOPOCTb,

MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepraIbHON

TOYKH, UX IIPOCKIHWH HA OCU CUCTEMBI KOOPJAUHAT.
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CrnosxeHue nepeMeIieHni U CI0KEHUE CKOPOCTEM.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBiokeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKO-
[POCTH, YCKOPEHHUSI, TyTH U MEPEMEILEHUSI MaTepu-
aJIbHOM TOYKM OT BpeMeHH. CB0OOIHOE MajieHueE.
'Y ckopeHue CBOOOTHOTO TTa/ICHHS.

[susicenue mena, OpoueHHO20 NOO Y2JIOM K 20PU3OHMY..

3asucumocms KOOpOUHam, CKOpOCMU U YCKOPEHUsi MAmepualbHot moyky om
8peMeHU U ux epaguxu

Pewenue 3a0au no meme «/leudxcenue mena, 6pouleHH020 Noo Y2i1oM K 20pu-
30HmY. »

KpuBonuneliHoe 1BukeHHE. [[BUKEHNE MaTepHab-
HOW TOYKH MO OKPYKHOCTHU C MOCTOSIHHOM MO MOYJTIO
CKOPOCTBIO. YTJI0Bast CKOPOCTb, INHEHHAs! CKOPOCTb.
[lepuona u yactora obpamenus. LlenTpocTpemMuTens-
HOE YCKOpEHUE

JlaGopaTopHnas pabota: M3ydeHne HepaBHOMEP- HOTO
TBIKCHUS C IEITBI0 OTPEIEICHISI MTHOBEHHOMN
CKOPOCTH.

. Llenmpocmpemumenvroe (Hopmanvroe), Kacamenvroe (MAHSeHYUAIbHOE) U NOJl-
HOe YCKOpeHue MamepuaibHol mouKy

—

Pewienue 3a0ay

/labopamopnas paboma.: Hccnedosarue 3a8Ucumocmu nepuooa 0opaujeHust KOHU-
4ecKo20 MAasamMHUKa om e20 napamempos

Jlunamuka 7/10u+

[ [puniun otHOCcUTENBHOCTH [ "anunes. [lepBblii 3a-
kOH Hprorona. MHepLnanbHble CUCTEMBI OTCYETA.

Macca tena. Cuia. [IpuHnun cynepno3unmuu cui.
BTopoii 3axkoH HproTOHA 17191 MaTepualibHOM TOYKH.
Tperunii 3akoH Hbpr0TOHA [U1s1 MATEpUAIIBHBIX TOYEK

Heunepyuanvhule cucmemvl omcuéma (onpeoenerue, npumepul). Bec mena, 06u-
DICYWe2ocs ¢ yCKopeHuem
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Craruka (1 u3 4) Croorwcenue cun, npuiodiceHusbix K meéEpoomy meiny.

Craruka (2 uz 4) I{enmp msscecmu mena.

3aKOH BCEMUPHOTO TAroreHus. Cuina tsoxectu. [lep-
Basi KOCMUYECKasi CKOPOCTb

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

OKUBANEHMHOCIb 2PABUMAYUOHHOU U UHEPMHOU MACCbL. 3A8UCUMOCb YCKOpe-
HUs C860O0OH020 NAOEHUs. OM BbICOMbL HAO NOBEPXHOCMbIO NIAHEMbL U OM 2e02pa-
Guueckoul wupomsl. /leudicenue Hebecnvlx men u ux cnymuuxos. 3akousi Kennepa.

/[agnenue. ' uopocmamuueckoe dasnenue. Cuna Apxumeoa

|Pewienue 3adaq o meme «,Z]uHaMuKa»

Tpenne. Buapl TpeHus (MOKOsI, CKOJBKEHUS, Kadue-
Hust). Cuta TpeHud. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U cuia TpeHus nokos. Kosdduiment
TpeHus. Cuia COPOTUBICHUS MTPHU JBUKCHUH Tela
B )KMJIKOCTH WJIU Ta3e.

[ToctynaTensHOE U BpalaTeabHOe JBHKEHIE a0Cco-
JTFOTHO TBEPJIOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO Ocu BpauieHus. [lieuo
CUJIBI. Y CIIOBUSI paBHOBECHS TBEPAOTO Tena.

(Cratuka 3 u3 4)YVcemotuiuusoe, Heycmouiuugoe, bespasziuunoe pasnogecue. Jlabo-
[pamopnas paboma: Usmepenue kodgguyuenma mpenus no eenudune y2no-6020
rkoaghpuyuenma 3aeucumocmu Fmp(N).

[ Ipakmuxym « M3mepenue pagnodelicmsytoujeti Cill npu 08UdHCeHUU 6pycKa no
HAKJIOHHOU NIOCKOCTUY

[ Ipaxmuxym « smepenue pasrooeticmsyrowell cuil npu 08udcenuu 6pycka no
HAKJIOHHOU NIOCKOCTUY

Jlaboparopnas pabora «MccrnenoBanue ycioBuii pas-
HOBECHs TBEPIOTO TEJNa, UMEIOIIETO OCh BPAIICHUS.

(Craruka 4 u3 4) Jlaboparopnas pabota «M3ydueHne yCTOHYMBOCTH TBEPAOTO

TCJIa, UMCIOIICTO IJIOIIaab OITOPEI.»

3aKOHbI COXpaHeHUs B MexaHuke 6/10
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ViMnynbec MaTepHalbHONW TOUYKH (Tela), CHCTEMbI Ma-
TEPUAIBHBIX TOYEK. VIMITyJIbC CHITBI M H3MEHEHHUE UM-
1yJIbCa TeNA. 3aKOH COXPaHEHUs UMITyJIbca. PeakTus-
HOC JIBIKCHUE

\Momenm umnynvca mamepuanvhol mouku. [Ilpedocmasnenue o coxpaneHuu mMo-
Venma umnynvea 6 YeHMpanbHLIX NOJIAX.

[[enmp macc. Teopema o osudicenuu yenmpa macc.

|Pewienue 3a0aq no meme «3aKoH COXPAHEHUA UMNYTTbCA»

Pabora cuiipl. MOIIHOCTE CHJIBIL.

Kunernueckas sHEprus MaTepuaibHOU TOUKu. Teo-
pema 00 U3MEHEHNN KHHETUYECKON HEPruM.

Paboma cunvl Ha Maiom u Ha KoHeuHom nepemewjenuu. I paghuueckoe npeocmas-
1enue pabomul cunbl.

[ Ipaxmuxym « smepenue umnynoca mena no mopmo3sHOMY Hymu. »

[ [paxmuxym « Hsmepenue umnyivoca meaa no mopmo3HOMY Nymu. »

[TorenimansHas sHeprus. [loreHunanbHas sHeprus
yrpyro aegopMupoBaHHON TpyKUHBL. [loTeHIInaNb-
Hast SHEPTHs Tesla BOJIU3K moBepxHocTr 3emiu. [1o-
TEHIIMAJIbHbIC U HENMOTEHIHMAIbHBIE CUIbL. CBS3b pa-
00ThI HEMOTEHIIUAIBHBIX CHJI C U©3MEHEHHEM MEXaHHU-
YECKON DHEPITUU CUCTEMBI TEIl

3aKOH COXpAHEHUS MEXaHUYECKON SHEPTUH. YTIpyTHe
1 HEeynpyrue croykHoBeHus. JlaboparopHas

pabota «/3ydeHne abCoIOTHO HEYIIPYTOro yaapa ¢
[MOMOIUIBIO IBYX OJTMHAKOBBIX HUTSIHBIX MAsITHUKOBY

HOm@HuuaﬂbHaﬂ OHep2usl mend 6 OOHOpOOHOM cpasumayuOHHOM noJie. Tlomen-
yuajibHasd dHepacusl meja 6 cpadeumayuOHHOM noJie OOHOPOC)HOZO wapa (enympu u

6HE mapa). Bmopaﬂ KocmudecKkas cKopocnib. Tpembﬂ KocmMu4decKkas CKopocCnib.
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Ypaenenue bepnynnu s udeanbHoul H#HUOKoCcmu Kaxk cieocmesue 3aKkoHa CoxpaHe-
HUs MeXAHUYeCKOU IHep2UlL.

labopamopnas paboma « Onpedenenue pabomsl Cuilbl MpeHUst NPU O8UNCEHUU
mena no HaKIOHHOU NJIOCKOCMU. »

Tema: MoJiekyasipHasi pU3UKa U TepMOAMHAMUKA 24/49

OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOU Teopun 9/15+3 (mpakTukym)

OCHOBHBIE MOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKON
TEOpUU U MX OMBITHOE 000CHOBaHKE. bpoyHOBCKOE
newkenue. uddysus. Xapaktep IBUKESHUS U B3au-
MOJICHCTBUSA YaCTHI] BelecTBa. Mojenu CTpoeHus ra-
30B, KHUIKOCTEH U TBEPIBIX TN U O0BICHEHUE CBONCTB
BCII[ECTBA HA OCHOBE ATHUX MOJICICH.

Macca u pazmepbl Mosiekys. KonuecTBo BemecTna.
[locrosinHas ABoraapo. TemnoBoe paBHoBecue. TeM-
neparypa u €€ usmepenue. [llkana remnepatyp Llennb-
cHs

Pewienue 3a0ay

Pewienue 3a0ay

labopamopras paboma: Hccnedosanue npoyecca yCmaHo8ieHusi menioso2opas-
HOoBecUs npu Meni0ooMeHe Mexcoy 20payell U X0100HOU 80001l

—

Mogaenp uaeanbHOro raza. OCHOBHOE ypaBHEHHUE MO-
NEeKyISIPHO-KMHETHYECKON TEOPUHU UACAIBHOTO rasa.

AOCOITIOTHAs TeMITepaTypa Kak Mepa CpeIHel KuHe-
TUYECKOM SHEPTUU TEIIOBOTO JBUKECHHS YaCTHI]
raza. [[Ixamna temneparyp KenbBuHa.

Mooenv uoeanvnozo eaza 6 MKT: uacmuywl 2aza 08uxcymcs Xxaomuyecku u He
83aUMOOCUCMBYIOM Opye C OPYeOM

Cs3b abconomuol memnepamypvl mepmMoOUHAMUYECKOU CUCEMbL CO CPeOHell

KUHEemU4ecKoll 3H€p2u61/7 nocmynameilbHo20 menjioeoco osudicerus eé uacmuy
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Pewienue 3a0aq no meme ((OCH06H0€ypa6H€HM€ MO]ZeKyJZ}ZpHO-KuHemMQQCKOIz
meopuu»

["a30BbIe 3aK0HBI. Y paBHeHUE MeHnaeneeBa—Ka-
nelipona. 3akoH /lanbToHa

I/I30Hp0ueccm B UACAJTIbHOM Ta3€ C IOCTOAHHBIM KO-
JIMYECTBOM BCIIIECTBA

[Ipaxmukym « M3yuenue uzomepmuyuecko2o npoyecca (PeKoMeH008aH0 UCHOIb30-
sawnue yughposol 1abopamopuir). »

[ Ipakmuxym « U3yuenue uzomepmuiecko2o npoyecca (peKkomeno08aHo UCnonb30-
sanue yugdposou rabopamopuir). »

Pewenue 3a0au no meme «I azoevle 3aKkoHbL»

['padudeckoe mpecTaBiIeHHE U30MPOIECCOB: H30-
TepMa, u30Xopa, u3odapa.

JTaGopaTopnast pabota: OnpeneraeHrue MacChl BO3IyXaB
KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHUN 00bEMa
KOMHATBI, IaBJICHUs U TEMIIEPATYphl BO31yXa B HEN.

JlaGopaTopHnas pabota «3ydeHne n306apHOro mporeccar»

Pewenue 3a0au no meme «Hzonpoyeccol 8 udeanbHom 2aze ¢ NOCMOSHHbIM KOJU-
yecmeom sewecmaa. I paguueckoe npedcmasnenue U30npoYeccos: U30mepma,u3o-
xopa, uzobapay

Pewenue 3a0au no meme «HM3onpoyeccol 8 U0eanbHOM 2ase ¢ NOCMOAHHbIM KOJIU-
yecmeom seujecmsa. I paguueckoe npeocmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapa»

Oboowarowuil ypok no meme « OCHOBbI MONEKYIAPHO-KUHEMUYECKOU MeOpULL»

OcHoBbl TepmoguHamMuku 10/20

TepmoauHamMuueckas cucreMa. BHyTpeHHss sHEprus
TEPMOIMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHust. KonmdecTBo TeroTsl U pabora.

BHyTpeHHSs SHEPTHsl 0THOATOMHOTO UI€aJILHOTO
rasa.

3aoanue enewnux ycnosuil 0ns T/] cucmemsl. Buewinue u 6HympenHue napa- mem-
poL. [lapamempuol T/] cucmemul kak cpeOHue 3HAYeHUs 8eTUYUH, ONUCLIBATO-UUX €€
COCMOsIHUE HA MUKPOCKONUYECKOM YPOGHE.
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Hyﬂeeoe Havyaino mepMOOMHaMMKM. CCZMOI’ZPOMBGOJZbHCZ}lpe]laKCClL{uﬂ Tﬂ cucmemnslK
menjio60omMy paeHOBECUIO.

—

MoOenb uoeanbHo2o 2aza 8 mepmMoOUHAMUKe — CUCIEMA YPAGHEHULL: YDa8HeHUe
Menoeneesa—Knanetipona u evipasicenue 011 6HympeHHeu dHepeuu. Ycioeus
NPUMEHUMOCU DTOU MOOENU: HU3KASA KOHYEeHmMPayus Yacmuy, 8blcoKue memne-

[pamypui

Bubl Tenionepenaun: TEMmIONPOBOIHOCTh, KOHBEK-
1S, U3IydeHue. Y aenbHas TeI0EMKOCTh BEIIeCTBA.
KonnyecTBO TEMIOTHI MpH TEIIONEepeaaye.

[Tonsarue 00 aguabaTHOM npouecce. [lepBblii 3aK0H
TEPMOTMTHAMHKH

Keazucmamuueckue u Hecmamuueckue npoyecchwl.
Onemenmaphas paboma 6 mepmoounamuxe. Boiuucienue pabomuol no epaguxy
npoyecca na pV-ouacpamme

Yoenvnasn u monspunas mennoémxkocmu eewyecmea. ¥Ypasnenue Matiepa

Voenvnas mennoma cecopanus monauea. Pacuém xonuuecmea meniomul npumen-
1onepedaue

[IpMeHeHHEe TTePBOTo 3aKOHA TEPMOJUHAMUKH K
n3ormporeccam. I'padudeckast MHTEpIIpETAIHS pa-
0OTHI raza.

Bropoii 3akon TepmoauHamuku. HeobpatumocTs
[IPOLIECCOB B IIPUPOJIE.

|Pewienue 3aday no meme «HpuMeHeHue nepeoco 3aKora mepMO()uHamuKu K U30-
npoyeccam»

[Konuuecmseo meniomol u paboma Kax mepsl usmeneHus gHympenuei snepeuu T/
cucmembl

Bmopoti 3aKkoH mepmMoOUHaAMUKU 0151 HEPABHOBECHBIX NPOYECCOB. HEBO3MONCHO
nepeoams menyiomy om 0ojee X0100H020 meia K Oojee Hazpemomy 6e3 KOMNeH-
cayuu (Knayszuyc).

TeroBble MalIMHEL. [[pUHIIMIIBI 1EHCTBUS TEMIOBBIX
MamuH. [IpeoOpa3zoBaHust SHEPTUH B TEIUIOBBIX Ma-
muHax. KIIJ[ reroBoit Mamuuel. Hukn Kapho u ero

KT/,
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DKOJOTUIECKHE TPOOIEMBI TETIOIHEPTETUKH.
JTaGopaTopnast pabota «3mepenune yneapHO# Terio-
EMKOCTID)

JlaGopaTopHnas pabota: MccnenoBanue nporecca OCThIBaHUS BEIIECTBA.

[ Ipakmuxym «. Hccreoosanue aduabamnozo npoyeccay

[ Ipaxmuxym « Hccnedosanue aduabammo2o npoyeccay

Oboowarowuil ypox no meme « OCHO8bI MEPMOOUHAMUKILY

ArperaTHble cOCTOsIHUS BellecTBa. ®a3oBbie nepexoasnl 5/14

[TapooOpazoBanue u konaeHcamus. Mcnapenue u ku-
neHre. AOCOIOTHAsI U OTHOCUTEIIbHAS BIAXKHOCTb
BOo3ayxa. HaceleHnHsblil nap

Y nenpHas TeroTa mnapoodpazoBaHus. 3aBUCUMOCTh
TCMIICPATYPhbI KUIICHUSA OT AaBJICHUS.

Hacviwennvie u nenacviuyennvie napvl. Kauecmeennas 3asucumocms niomuocmuu
0asneHUs HACLIWEHHO20 Napa om MmemMnepamypbul, Ux He3asUcCuMocms om 00b- éma
HACbIWEeHH020 napa. 3asUcumoCcms MeMNepamypvl KUReHUst Om O0a61eHUsl 8
oICUOKOCU.

Pewenue 3a0ay no meme « A6conomuas u OMHOCUMENbHASL GLANCHOCHIbY

/labopamopnas paboma «H3yuenue c80ticme HACLIYEHHBIX NAPO8.»

Tsépnoe Teno. Kpucrannmuueckue u aMmopQHbIe TeTa.
AHM30TPONHUS CBOMCTB KpUCTALUIOB. JKUIKME KpH-
ctajibl. COBpeMEHHBIE MaTEPUATIBL.

[[maBneHre ¥ KpUCTAIIM3ALMS. Y IeJIbHas TEIJI0Ta
riaBiieHus. Cyonumarys. Y paBHEHUE TEIJIOBOTO
Oastanca.

lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cogue. Mooyns FOuea.
[Ipeoen ynpyeux oegpopmayuil.

Tennosoe pacuiuperue sHrcuoxocmeii u meépovix mei, 00bEMHOe U TUHeHoe pac-

wupenue.
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 AneapmonusmM meniogwix Koieoanuil 4acmuy 6eujecmaa Kaxk NPU4UHa menio8o2o
pacwupenus men (na kauecmseHHOM ypogHe).

JTaGopaTtopast pabota «M3mMmepeHne OTHOCUTETHHOU
BIIQYKHOCTH BO3/1yXa.»

JlaGopartopas pabora «M3mepenue momyst FOHray

O06o0uIaromuit ypok o TeMe «ArperatHble COCTOsI-
HISI BEIICCTBAY

[ Ipeobpazosanue sHepauu 8 hazosvix nepexooax. Ypasnenue menniosoeo oa-
nanca.

Ilosepxnocmuoe namsadcenue. Koagppuyuenm nosepxnocmuoco namsaxcenus. Ka-
NUNIAPHbLE S6NeHUs.

/[asnenue noo UCKpUBIEHHOU nosepxHocmyio sHcuokocmu. Popmyna Jlanaaca.

Tema: DiaexkTponmnamuka 22/54

duaekrTpocratuka 10/ Jnekrpudeckoe moJje 24

DJIeKTpU3anus Tell. DIEKTPUUECKui 3apsia. JBa Buma
PIEKTPUUECKUX 3apsAioB. [IpoBOIHUKY, AU- SIIEKTPU-
KU U ITOJTYTIPOBOJHUKH. 3AKOH COXPAHEHUS IEKTPH-
JecKoro 3apsaa. Bzaumonelictsue 3aps10B.3aK0H
Kynona. TodeuHblil 2IeKTpUYECKui 3apsi.

DJiekTpuyeckoe nojie. Hanpspk€HHOCTD AIeKTprye-
ckoro noss. [IpuHnyn cynepno3unun 3j1eKTpUIECKUX
rojei. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO TMOJIA.

[lone moueunoeco 3apsoa. [lone pasnomepno 3apsicennou chepul. Ilone pasro-
(ViepHo 3apsicenno20 no 00vEmy wapa

[lone pasnomepHo 3apasxicenHol 6eCKOHeYHOU NI0CKOCTU

Pewienue 3a0ay

PaboTa cui anekrpocraruyeckoro mnosst. [Torenmmarn.
Pa3HocCTh MOTEHIINAIOB

[IpOBOAHMKY U TUAIIEKTPUKHU B DJIEKTPOCTATUYE-CKOM
nosie. J{nanekTpuueckas NpoOHULAEMOCTb.
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HOmeHI/}MCZJZbHOCmtJ ANeKmpocmamuieckoco noJi. HOI’I’leHLﬂlaJZbHa}Z IHepcusl 3a-ps-
oa 6 dNeKmpocmamudecKom noJie.

—

[Kapmunbl 1unuii Hanps’CEHHOCMuU SMux Noell U IKEUNOMEHYUATbHbIX NOBEPXHO-
cmeil.

Oounopoonoe snekmpuyeckoe noie. Cés3b HANPAHCEHHOCIU NOJISL U PAZHOCIU NO-
MeHYuanos 0is dINeKMpoOCmMamuyecko20 nois (Kak 00HOPOOH020, MAK U HEOOHO-
[pooroeo).

OnexrpoéMkocTb. KonaeHcarop.

DIIEKTPOEMKOCTD TJIOCKOTO KOHIEHCATOPa. DHEPT U
3apsUKEHHOT0 KOHJIEHCAToOpa

[ lapannenvHoe coeouHenue KOHOeHCamopos

[locnedosamenvroe coeounerue KOHOEeHCAmopos

/labopamopnas paboma: Pacnpedenenue paznocmu nomenyuaios (Hanpsajicetus)
npu nocie008amenbHOM COeOUHEHUU KOHOEHCaAmopos.

JlaGoparopnas pabora «/3MepeHne 31eKTpOEMKOCTH
KOHJICHCATOPA.»

O06o0maromuit ypok 1o reme «IeKTPOCTaTHKa»

O06006maromuil ypok mo reMe «IEeKTPUIECKOe IMOJIe)

ﬂeuofceﬂue 3ap}13fC6HH01/7 yacmuyvl 6 OOHOPOOHOM JJIEKMPUUECKOM noJie.

/labopamopnas paboma « Habniooenue npespaujerusi sHepaull 3apsariceHH020 KOH-
OeHcamopa 6 IHePeUro U3NY4eHUs C8emoou00d. »

Pewenue 3a0au

TexHudeckue ycTporucTBa U MPaKTUIECKOE IPUMEHE-
HUE: DJIEKTPOCKOIL, DJIEKTPOMETP, dIEKTPOCTaTHYE-
CKas 3allluTa, 3a3eMJICHHUE DJICKTPOIPUOOPOB,

TexHUYeCKUe YCTpPOMCTBA U MPAKTUYECKOE MPHUMEHE-
HUE: KOHJIEHCATOP, KONMPOBAJIBHBIN ammapar, CTpyH-
HbII IPUHTEP

TexHuueckre yCTpoiCTBa U MPaKTUUECKOE MPUMEHEHHUE: KOHAEHCATOP, KOMTUPO-Ballb-
HBII anmnapar, CTpyHHBIA IpUHTED, ceHepamop Baw oe [paadga.
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Pewienue 3a0a4 no meme « 3ﬂekmpultea<oe none»

Pewienue 3a0ay no meme « Qﬂekmpuuecme noae»

Obobwarowuil ypox no meme « nekmpuyeckoe noiey

IlocTosinHbI 2y1ekTpuYecknii TOK. Toku B pa3Hbix cpenax 12/30

DNEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JJIEK-
TPUYECKOro TOKa. FICTOUHMKH TOKa.

Cuua Toka. [TocrosiHubI Tok. Hanpsbkenue.

Hanpsiorcenue U u 3/{C E

HpakmuKyM «HUccnedosanue sasucumocmu Cuibl MoKa om HanpsstCerHusl o
V1AMNbl HAKAJTUBAHUA. »

HpaKmuKyM «Uccnedosanue 3asucumocmu Cuivbl moxka om HANPANCEHUA ONSNAMNBL
HAKAJIUBAHUA. »

—

3axkon Oma JiJ1sl yyacTKa LeTu.
DJIEKTPUUYECKOE COMPOTHUBJIEHUE. Y ICIBHOE COMPO-
THUBJICHHE BEILIECTBA.

[TocnenoBarenbHOE, NapamiedIbHOE COEAMHEHUE MTPO-
BOJHUKOB. CMEIIaHHOE COSAMHEHNE TPOBOTHUKOB

I(om)encamop 6 yenu noCmosiHHO20 mokKa

|Pewienue 3aday no meme «3axon Oma ons ywacmka yenuy

|Pewienue 3aday no meme «3axon Oma ons ywacmka yenuy

PaboTa snekTpuyeckoro Toka. 3akoH Jxoyns—
Jleniia. MOIHOCTB ANEKTPUUYECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTUBIIEHUE UCTOYHHUKA
ToKa. 3akoH OMa JJ1s1 TOJIHOHM (3aMKHYTOM ) DJIEeK-
Tpudeckoi renu. Koporkoe 3aMbIkaHue.
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Pacuém pazeemenénnulx snekmpureckux yenei. Ilpasunra Kupxeoga

[Pacuém pazsemenénuvix anekmpuueckux yeneu. Ilpasuna Kupxeogha

Pacuém pazeemenénnulx snekmpureckux yenei. Ilpasunra Kupxeogpa

ONEKTPOHHAs MPOBOAMMOCTb TBEPABIX METAJJIOB.
3aBUCHUMOCTb CONPOTUBIIEHNS METAJIJIOB OT TE€M-TIe-
paTypsl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKNUH TOK B BakyyMme. CBOICTBa JIeK-
TPOHHBIX ITyYKOB.

/labopamopnas paboma « Yeenuuenue npeoena usmepenus amnepmempa (801bm-
lvempa)»

—

PewieHue 3a0au

PewieHue 3a0au

[TonynpoBoHuku. COOCTBEHHAs U PUMECHAs TIPO-
BOAMMOCTD MOJIYIPOBOAHUKOB. CBOWCTBA p—n-Tie-
pexona. [lonynpoBogHUKOBBIE TIPUOOPBI.

DNEKTPUUECKUN TOK B pacTBOpax M pacIjiaBax JJIeK-
TPOJINTOB. 3H€KTpOHHTI/I‘-IGCKa$I Jucconuanus.
DJEKTPOIIH3.

3axonvl Papadest 015 I1eKmMponu3a.

/labopamopnas paboma: Hccneoosanue 3asucumocmu 3/]C eanveanuueckozosiie-
enma om epemenu npu KOpoOmMKOM 3aMbIKAHUU

—

Pewienue 3a0au

DJIEKTPUUYECKUH TOK B razax. CaMmoCTOSTEIbHBINA 1
HECaMOCTOSTENbHBIN pa3pan. Moinnus. [lnasma.

JTabopaTtopnast pabota: M3mepenne 3/1C u BHyT-peH-
HCT'O COIMMPOTUBJICHUA UCTOYHUKA TOKA.

JlaGopaTopHnas paboTa: MccnenoBanue pa3HOCTH MOTEHITHATIOB MEXK/TY TOJTFO-Ca-

MH UCTOYHHKA TOKA OT CHJIBI TOKA B LICIIN.
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PaziuyHble MUnsvl CAMOCMOIMENbHO20 pas'pﬂc)a 1

I Ipakmukym « Cuamue 016m-amnepHol Xapaxmepucmuxu ouood. » 1
[ Ipakmuxym « CHamue 8016m-amMnepHol XapaKkmepucmuku ouood. » 1
1 [ToBTOpEeHME TeMbl «MexaHuKay
1 [loBTOpeHue TeMbl «MexaHuKa» [ Ipakmukym « M3mepenue pagnooelicmsyroujeti Cull Bpu 08UdICeHuY 6pycKa no
HAKJIOHHOU NAOCKOCMU. »
[ Ipakmukym « M3mepenue koaghguyuenma nosepxHoCmMHO20 HAMANCEHUSY 1
[ [paxmuxym « M3mepenue koa¢hghuyuenma noeepxHocmHo20 HAmadiCeHus» 1
1 [loBTOpEHME TEMBI «ATpEraTHBIE COCTOSIHUS BELlle-

CTBa»

[ToBTOpEHME TEMBI «ATpEraTHbIE COCTOSIHUSA BELIE-
CTBa»

H3zmepenue koaghguyuenma nosepxnocmuo2o Hamsdicenus Mmepenue abco-nom- |1
HOU 81ANCHOCMU 8030YXA U OYEHKA MACCHl NAPO8 68 NOMeUeHUU

3 mepenue koaghpuyuenma nogepxnocmuoz2o Hamsicenus Msmepenue abco-mom- |1
HOUL 81AXCHOCMU 8030YXA U OYEeHKA MACChbl NAPO8 8 NOMeUjeHUU

Obodbwarowuii ypox 1
68 Peseps 2/10 170
11 kaace
ba3oBbiii ypoBeHb (2 yaca) Yriy0J1eHHbIH YPOBeHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOAMHAMUKA (11 q) PA3JIEJT 4. DJIEKTPOIMHAMMUKA (27 1)
Tema 4. Maznummnoe none. Inekmpomaznumuan unoykuyus (11 v) Tema 4. Maznummnoe none (14 u)

[TocTossHHBIE MArHUTHL. B3auMo1eliCcTBME MOCTOSIHHBIX MArHUTOB. MarHuTHOE |B3auMOAENCTBUE MOCTOSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM. MarHuTHoe
nose. Bektop MarHuTHOM MHAYKIUU. [[pUHIMTI Cynepno3uliiu MarHuTHBIX  |r1ojie. BeKTop MarHuTHOM MHAYKIUU. [[pUHIMI Cynepno3uIluu MarHUTHBIX
noJied. JIuHum maruuTHOM MHAYKIMK. KapTuHa JTMHMI MarHUTHONM MHAYKUIMH |noj1ei. JIMHMY MarHUTHON MHAYKIMU. MarHuTHOE 110J1€ IPOBOIHUKA C TOKOM
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MOJISI TOCTOSIHHBIX MarHUTOB.
MarnuTHoOE 10Jie IPOBOJHUKA ¢ TOKOM. KapTuHa muHui nHIyKIuu
MarHUTHOTO
MOJISI JVIMHHOTO MPSMOT0 MPOBOAHUKA M 3aMKHYTOT'O KOJIBLIEBOTO ITPOBO/IHUKA,
KaTylmku ¢ TokoM. OnbIT OpcTena. BzanmoieiicTBre NpOBOIHUKOB C TOKOM.
Cuna Amriepa, €€ MOIyJIb U HalIpaBJICHUE.
Cuna Jlopenua, e€ MOyJib U HallpaBJIeHUE. [[BHKeHNE 3apsyKeHHON YaCTHIIbI
B OJIHOPOJHOM MarHUTHOM 1ose. PaGora cuiib
Jlopenua. SIBieHune 31eKTpOMarHuTHOM MHAYKIMHU. [[0TOK BEKTOpa MAarHUTHOM
nHaykiuu. DJ1C nHaykiuu. 3aKoH 3J€KTPOMarHuTHON MHAYKIu Dapajes.
Buxpeoe anekrpuueckoe nojie. 3/]C uHAyKIuu B TPOBOHUKE, ABUKYIEMCS
MOCTYIATEIbHO B OJJHOPOJIHOM MarHuTHoM noJe. [Ipasuno Jlenna.
WHaykTuBHOCTD. fIBiieHne camonHaykiuu. DJ1C caMOMHAYKIIU Y.
DHeprusi MarHUTHOTO TOJIsl KATYLIKH C TOKOM.
DJIEKTPOMArHUTHOE MOJIE.

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumeHeHue: TIOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHUThl, 3JEKTPOABUIATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHUL, UHAYKIIMOHHAS T€Yb.

Hemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHHUE IEKTPOHHOTO ITyYKa MArHUTHBIM TIOJIEM.
JIuHNY MHAYKIIMA MaTHATHOTO TTOJIS.
B3auMozeicTBre 1ByX IPOBOJHUKOB C TOKOM.
Cuna Amnepa.
JHencteue cuibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.
SIBrieHME ATIEKTPOMArHUTHON UHTYKIIUH.
IIpaBuio Jlenna.
3aBucumoctb J/1C MHAYKIMH OT CKOPOCTU U3MEHEHUSI MarHUTHOTO
MIOTOKA.
10. SIBieHUE CAaMOMHIYKIIUH.
Yuenuueckuit skcnepumenm, nadopamopnuvie pabomut
1. HM3yd4eHne MarHuTHOIO NOJIS KaTYHIKU C TOKOM.
2. HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.
3. HccnenoBanue sBiIE€HUS JIEKTPOMarHUTHOW MHTKIIVH.

WK NOUL A WD

(mpsiMOTo MPOBOAHMKA, KATYLIKH M KPyroBoro BUTKa). OnsIT Opcrena. Cuna
AmMriepa, e€ HanpasieHue U Moayib. Cuna JlopeHua, e€ HalpaBJIeHUE U MOYJIb.
JIBrOKeHME 3apsKEHHOM YaCTHIIBI B OJTHOPOJHOM MarHUTHOM 1oJj1e. PaGoTa cuibl
Jlopenua. MarnutHoe nose B Beuiectse. Peppomaznemuru, napa- u
ouamazHemuxu

Texnuueckue ycmpoﬁcmea u mexrnojiocudeckue npoyeccul. TNPUMCHCHHC

MOCTOSIHHBIX MarHuToB, 3JIEKTPOMArHuTOB, TeCTep-MyJIbTUMET,
AIEKTPOABHUTATENb SIKOOU, YCKOPUTENH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpayuu

1. KapTuHa nuHU HHAYKIIMA MATHUTHOTO TIOJISI OJIOCOBOTO U MOJIKOBO-

06pa3H0r0 INOCTOAHHBIX MaroHuTOB.

2. KapTtuHa NMHUNA MAarHUTHOM HWHIYKIMHU TOJS JJIMHHOTO MPSIMOIQ
MPOBOJIHMKA ¥ 3aMKHYTOTO KOJIBIICBOTO TPOBOJHHUKA, KAaTYIIKH
C TOKOM.

3. BsaumopeiicTBHE ABYX MPOBOJHUKOB C TOKOM.

4. Cuna Amnepa.

5. [elictBue cumbl JIopeHIia Ha HOHBI DJIEKTPOIIUTA.

6. HabGnronenne NBMKEHUS ITydKa HIEKTPOHOB B MATHUTHOM TIOJIE.

7. Ilpunimn JNEUCTBUS 3JIEKTPOU3MEPUTEITIHLHOTO puodopa

MarHUTORJIEKTPUUECKOU CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomot, npAKmMuKym
I/ICCHG,Z[OBaHI/Ie MAarduTHOI'O ITOJIA ITIOCTOAHHBIX MAarHUTOB.
HccnenoBanue cBOWCTB (heppOMarHeTHKOB.
I/ICCHG,Z[OBaHI/Ie ,Z[GI>'ICTBI/I$I MOCTOAHHOI'O MarouTa Ha paMKy C TOKOM.
N3mepenne cuiibl AMmepa.
I/ISY‘-IGHI/IG 3aBUCUMOCTHU CHUJIBI AMnepa OT CHUJIBI TOKaA.
Omnpenenenre MarHUTHOM MHIYKIIMM HAa OCHOBE M3MEPEHHUS CHIIbI
Awmriepa.

A
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Tema 5. dInexmpomaznumnas undykuus (13 u)

SIBIIeHME ANEKTPOMArHUTHON HHAYKIMU. [I0TOK BEKTOpa MarHUTHOW MHTYKIIUH.
OJIC uHAYKIMH. 3aKOH 3JIeKTpoMarHuTHon nHAyKunu @apanes. Buxperoe
anekTpuyeckoe noie. Toku @yko. 9J1C MHAYKINY B IPOBOIHUKE, JIBUKYIIEMCS
MMOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM moJe. [Ipasuno Jlena.
NunykTtuBHOCTh. KaTylika HHAYKTUBHOCTH B LIEMU MOCTOSIHHOT'O TOKA. SIBlIeHHE
camouHayKiuu. IJ1C caMOMHIYKIIUKU. DHEPTUs MATHUTHOTO TOJIS1 KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE 110JIe

Texnuueckue ycmpoticmea u mMexHOLOSUYECKUE Npoyecchl: WHIAYKITMOHHAS
Meyb, COJICHOW, 3allliTa OT 3JCKTPU3ALMHU TeJ MPU JBMKCHHUH B MArHUTHOM
moJyie 3eMIIH.

emoncmpayuu
1. HaGmoneHue siBJICHUS AIEKTPOMATHUTHOW WHIYKIIUH.

2. MHUccnenosanue 3aBucumoctd DJIC MHIYKIUU OT CKOPOCTH W3MEHEHUS
MarduTHOTO IOTOKA.

3. [IIpaBuio Jlenna.

4. Tlagenuwe MarHuTa B aIFOMUHUEBOH (MEIHOMN) TpyOe.

5. SIBneHue caMOMHAYKIIUHU.

6. MHccnenoBanue 3aBucumoctu OJJIC caMOMHAYKLIHMH OT CKOPOCTH|

U3MCHCHU CUJIBI TOKA B IICIIN.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKMuUKym
1. HccnenoBanue siBICHUS AIEKTPOMArHUTHON MHIYKIIUH.
2. OmnpeneneHne UHAYKIUHA BUXPEBOTO MAarHUTHOTO MOJISI.
3. HccnenoBaHue siBICHUS CAMOUHTYKIUH.
4. Coopka MOAETH 3JIEKTPOMAarHUTHOTO T'eHeparopa.

PA3JIEJI 5. KOJIEBAHVA U BOJIHBI (24 1)

PA3JIEJI 5. KOJIEBAHMA Y BOJIHBI (60 1)

Tema 1. Mexanuueckue Ko1eb0anus u 3J1eKmpoMacHUmMHbLE KOJ1€OAHUA

(94

Tema 1. Mexanuueckue koneoanus (10 u)
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KosnebarensHaas cucrema. CBOOOIHBIE MEXAHHUECKHE KOJIEOAHHU.
["apmonunueckue konedanus. [lepuon, yactora, aMrnTyaa u ¢aza KoneOaHui.
[Ipy>XuHHBINA MaITHUK. MaTeMaTU4eCKU MasiTHUK. Y paBHEHHE
rapMOHUYECKUX Kosiebanuii. [IpeBpaiienne sHepriuy Npu rapMOHUYECKUX
KOJICOQHMSX.
KonebatenbHblii KOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/iealbHOM K0J1e0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY MEXaHUUECKUMU U
AIIEKTPOMArHUTHBIMU KojieOanusimu. @opmyna TomcoHna. 3akoH coXpaHeHHS
SHEPIUU B U/I€AIbHOM KosiebareabHoM KoHType. IIpencranenue o
3aTyxaromux Konebanusx. BeiHy X IeHHbIE MEXaHUUECKUE KOJIeOaHusl.
Pe3onanc. BelHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.
[lepemenHbIli TOK. CHHYCOMAATBHBIA IEPEMEHHBIN TOK. MOILIHOCTh
NIEPEMEHHOT0 TOKA. AMIUIMTYTHOE U ICHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U
HanpsbkeHus. Tpanchopmarop. [IponsBoacTBo, nepenava u noTpedieHue
JIEKTPUUECKON SHEPrUU. DKOJOTUUECKUE PUCKHU MPH IPOU3BOICTBE
aieKTpo3Heprun. KynbTypa ucnonbp30BaHUs 2JIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HU

Texunuueckue ycmpoucmea u NpaKxmuiecKkoe npumeneHue. dIEKTPUIECKUN
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKa, TMHUU 3JIEKTpoIepeay.

Jemoncmpayuu

1. HccnenoBanue mapaMeTpoB KojaeOaTeTbHON CUCTEMBI (TIPYKUHHBIN
WM MAaTEMATUYECKUN MASITHUK).
Habmronenue 3aryxaromux KoJieOaHmi.
HccnenoBanme CBONCTB BBIHYKICHHBIX KOJIEOaHUH.
Habmonenue pe3onanca.
CB00O/IHBIE 3JIEKTPOMArHUTHBIE KOJICOAHHS.
OcmwnorpaMMsl  (3aBUCUMOCTH CUJIBI TOKA M HAIPSDKEHUS OT
BPEMEHH ) TSI JIEKTPOMArHUTHBIX KOJICOaHMH.
Pe3oHaHc npu nocnenoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

8. Mogenb TUHUY 3IEeKTpoIepeayn.
Yuenuueckuit skcnepumenm, nadopamopnuvie padbomut

1. HccnenoBaHue 3aBHCUMOCTH NEPHO/Aa MANbIX KojleOaHM rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a.
HccnenoBanne nepeMeHHOr0 TOKa B LIEMHM U3 IOCIEIOBATEIbHO

ov e wN

2.

Konebarenpras cucrema. CBOOOIHBIE KOJIEOAHUSI.

["apmonnueckue konebanus. KnnemaTndeckoe M TMHAMUYECKOE OTHICAHHUE.
DHEepreTUYECKOe ONMMCaHue (3aKOH COXpaHEHHUSI MEXaHUUECKOU SHEPTUn ). Bv1600
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOJIeOAHULL U3 UX IHEP2emuUYecKo2o

U KUHEMAmu4ecKo20 ONUCAHUS.

Amnaumyoa u gpaza konedbanuil. Cesa3b amMnaumyovl KoieOanHuti UCX0OHOU

8ENUYUHBL C AMIAUMYOAMU KOAOAHUI €€ CKOPOCMU U YCKOPEHUS.
[lepuox u yactoTa koneGanuid. Ileproa MabIx cBOOOIHBIX KOJCOaHUH
MareMaTuueckoro MastHuka. [lepros cBoOOAHBIX KosieOaHuUi PYKMHHOTO
MasiTHHUKA.
[TonsaTHe 0 3aTyxaromux Konedanusx. BeiHyx1eHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHusi Ha BUJl pE30HAHCHOW KPUBOM.
ABTOKOJICOAHHS

Texunuueckue ycmpoucmea u mexHoio2uieckKue npoyeccvl: METPOHOM, Yachl,
KayeJy, My3blKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu
1. 3ammcek K0iIe0areIbHOro ABMKEHNUSL.

2. HalGmronenne HE3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJeOaHUi rpy3a Ha
HUTHU OT aMIUIUTY/BI.

3. HccnenoBanue 3aTyXamIMX KoOJEOAHWW W 3aBUCUMOCTH TIEPHOJA
CBOOOHBIX KOJIEOaHUN OT CONPOTHBIICHHS.

4. UccnenoBanue KojeOaHWi Tpy3a Ha MAacCCHUBHOW MPYXKHHE C IENBIO
(dbopMupOBaHHUs TPEACTABICHUN 00 UACATBEHON MOACITH MPYKHUHHOTO
MasiTHHKA.

5. 3aKkoH COXpaHEHUs YHEPTHHU MPH KOJIICOAHUSIX TPYy3a HA MPYKHIHE.

6. HccnenoBaHue BEIHYKICHHBIX KOJICOAHU.

7. HaOmonenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomut, npPAKMUKym

1. H3mepenue nepuoaa CBOOOTHBIX Koyie0aHui HUTSHOTO
U IPY>KMHHOTO MasiTHUKOB.

2. WM3ydeHue 3aKOHOB JBM)KEHHUS Tela B XOJ€ KOJEOAHWH HA yIpyrom
oJIBece.

3. W3yuyeHue NBUKEHUSI HUTSHOTO MasiTHUKA.

4. TlpeoOpa3zoBaHue YHEPTUH B IPYKUHHOM MASTHUKE.

5. HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXarOIIMX KOJICOAHUH.
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COEMHEHHBIX KOHAEHCATOPA, KATYILIKH U PE3UCTOPA.

6. VccrenoBaHue BBIHYKICHHBIX KOJIEOaHUI.

Tema 2. Inekmpomaznumnuie konedanus (15 u)

Konebarenpapiit KOHTYp. CBOOOHBIC AIEKTPOMArHUTHBIE KOJICOAHUS
B HJIeaTbHOM KoJiebaTtepHOM KOHTYpe. Dopmyina Tomcona. Casa3b amniumyovt
3aps0a KOHOeHCamopa ¢ AMIIUMYOOU CULbL MOKA 8 KO1eOAmelbHOM KOHmYpe.
3aKOH COXpaHEHHS SHEPTUU B UCATLHOM KOJIeOaTeTbHOM KOHTYpE.
3aryxaromye 3J1eKTpoMarHuTHbIE KojieOaHusl. By 1eHHbIE
AIEKTPOMArHUTHBIE KOJIeOaHNS.
[TepemenHbIl TOK. MOIIIHOCTH MEPEMEHHOTO TOKA. AMIUTUTYAHOE
1 IEHCTBYIOIIEE 3HAUCHHUE CHITBI TOKA U HATIPSKSHHUSI TIPH PA3IMYHON hopMme
3aBUCUMOCTH NIEPEMEHHOTO TOKA OT BPEMEHH.
Cunycouodanvubwiii nepemeHublll mok. Pezucmop, konoencamop u kamyuwxa
UHOYKMUBHOCMU 8 YeNU CUHYCOUOANbHO20 NePeMeHH020 MoKa. Pe3onanc mokos.
Pe3onanc nanpsceHull.
Wneanbublil Tpancdopmatop. [Ipons3BoacTBO, epenada u noTpedacHue
PIEKTPUYECKON SHEPIHUH.
DKOJIOTUYECKHUE PHUCKH TpPH MPOU3BOJACTBE 3JeKTposHepruu. KymbTypa)
WCIIOJIb30BAaHUS EKTPOIHEPTUH B TOBCEAHEBHOMN )KU3HU.
Texnuueckue ycmpoucmea u mexHoio2u4ecKue npoyeccol. SIEKTPUUECKUN
3BOHOK, T€HEpaTOp MEPEMEHHOI0 TOKA, IMHUU IEKTpoIiepeiad.
Jemoncmpayuu
1. CBo0OOMHBIE AIEKTPOMArHUTHBIE KOJICOAHNSI.
2. 3aBHCHUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHWUN OT HWHAYKTHBHOCTH
A EMKOCTH KOHTYpa.
OcuiorpaMMbl AIEKTPOMArHUTHBIX KOJICOaHHIA.
['enepaTop HE3aTyXarOMIMX JICKTPOMArHUTHBIX KOJICOaHU.
Mopjenb 3J1IeKTPOMarHuTHOTO T€HEPATOPA.
BriHyXaeHHbIE CHHYCOUJAIbHBIE KOTeOaHUs.
Pesucrop,  karymka  UHAYKTUBHOCTH U KOHJEHCATOpP B IeNHy|
MEPEMEHHOT0 TOKa.
8. Pe3onanc mpu mocienoBaTeIbHOM COECIWHEHUM PE3UCTOPa, KaTYLIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.
9.  YcrpoiicTBO M MpUHLMT ASHCTBUS TpaHchopmaropa.
10. Mogenb TUHUY IEKTpONepeIayn.

NownkEwWw

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomeot, nPAKMUKYM
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1. H3yuenue Tpancopmaropa.

2. HccnenoBanue — NMEPEMEHHOrO0  TOKa  4Yepe3  IOCIeI0BaTeNbHO
COeTMHEHHBIE KOHAEHCATOP, KaTYIIKY U PE3UCTOP.

3. Habmionenue 3J1eKTpOMarHUTHOTO PE30HaHCa.

4. MW ccnenoanue paboOThl HCTOYHUKOB CBETA B IIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomazcHummuble 60aHul (5 u)

Tema 3. Mexanuueckue u 31exkmpomazHummusie 60wl (10 u)

MexaHnuecKne BOJIHBI, yclIoBUs pacupoctpanenus. [lepuoa. Ckopocthb
pacIpoCTpaHEHHUs U JJIMHA BOJIHBL. [lonepeunbie U Mpoa0abHbIE BOJIHBI.
WNurepdepeniins u nudpakiuus MeXaHHIECKUX BOJH. 3BYK. CKOPOCTh 3BYKA.
['pomkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa. DIEeKTpOMarHMTHHIE BOJTHBI.
Y CcoBusl M3IIy4EeHHS 3JIEKTPOMAarHUTHBIX BOJH. B3aumuast opueHTanus
BEKTOPOB E, B, v B 3JIGKTpOMarHuTHOM BoJiHE. CBOMCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaKEeHUE, TPEeIOMIICHUE, TONspu3aius, Iudpakius, HHTepGepeHIIUS.
CKOpOCTh 1EKTPOMArHUTHHIX BOJIH. [1IKana 37eKTpOMarHuTHBIX BOJIH.
[IpuMeHeHre 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [[pUHIHITBI
PaavoCBA3M U TelneBUAeHUA. Pagnonokarus. D1eKTpOMarHUTHOE 3arpsi3HEHUE
OKPYKAaIOIEel Cpeabl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YIbTPa3BYKOBas TUAarHOCTHUKA B TEXHUKE M MEIULMHE, paaap,
pannonpuEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Hemoncmpayuu

1. OOpa3oBaHME M pACIPOCTPAHEHUE MONEPEUHBIX M IPOJOJIBHBIX
BOJIH.

2. Konebmromeecs Teno Kak HICTOYHUK 3BYKa.

3. HabGnronenue oTpaxeHUs U IPETIOMIICHHST MEXaHUYECKUX BOJTH.

4. HaGmonenue narepdepennnu u tudpakimu MEXaHUIECKUX BOJIH.

5. 3BYKOBOM PE30HAHC.

6. HaOmronenwne cBs3M rPOMKOCTH 3BYKa U BEICOTHI TOHA C AMILTUTY 10U
1 9aCTOTOM KOJICOAHMIA.

7. HccrnemoBaHrne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTpPaKCHHE,

npesioMIIeHue, MoIspu3anus, Tudpaxkus, UHTepPepeHIus.

MexaHnuecKre BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie
Y IPOJIOJIBHBIE BOJIHEL. [lepron, CKopoCcTh paclipoCTpaHEeHHs ¥ ITIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPAXKEHHE, MPEIOMIICHHE, HHTEPPepEHIIHs
1 qudpakims.
3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IIlymoBO€ 3arpsi3HEHNE OKPYXKAIOLIEH CPEIbI.
DNIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS M3Iy4CHHUsI DJIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMarHUTHOW BOJIHE.
CBoJicTBa DIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHUE, PETIOMIICHUE, ITOJISPU3ALIAS,
uHTepepenys u auppaxmuus. [llkana 3neKkTpoMarHuTHEIX BOJH. [Ipumenenune
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITy. [IpuHIMIBI paguocBsa3u
u TeneBueHus. Paguonokanus. DIeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKaroIen
cpenbl

Texnuueckue ycmpoucmea u HNpaKMuUYecKoe npuMeHeHue: My3bIKaJIbHBbIE
WHCTPYMEHTBI, pajiap, paauoNpuéMHHK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
1e4b, yJIbTPa3ByKOBasi AMATHOCTUKA B TEXHUKE U MEULIMHE.

Jemoncmpayuu

1. OO6pa3oBaHueE U paCIPOCTPAHEHUE MTOTIEPEYHBIX U MPOJIOIBHBIX BOJIH.

2. Konebmromieecs Teno Kak UICTOYHUK 3BYKa.

3. 3aBUCHUMOCTBH JUIMHEI BOJIHBI OT YaCTOTHI KOJICOAHUH.

4. HabmoneHue oTpakeHUS ¥ TPEIOMIICHUST MEXaHUYECKHIX BOJIH.

5. HaGmogenue natepdepeHninu 1 1udpakiini MEXaHUIECKUX BOJIH.

6. AKycTHYEeCKUI pe30HaHC.

7. CBoNCTBa yIbTpa3ByKa U €ro MPUMEHEHHE.

8. HalGmromeHue cBS3M IPOMKOCTH 3BYKA U BBICOTHI TOHA C aMILUTUTYAON
1 9aCTOTOM KOJICOAHMIA.

9. HccnenoBanue CBOMCTB 3JIGKTPOMArHUTHBIX BOJIH: OTPaKEHUE,

pesioMIIeHUE, MoJsipu3aus, T paxius, UHTepPepeHIus.
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10. OGHapy>xeHne HHPPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYUECHHH.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npAKMUKym
1. H3ydeHue mapameTpoB 3BYKOBOU BOJHBI.
2. W3yueHwe  pacmpoOCTpaHEHUS  3BYKOBBIX
HPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuka (10 u)

Tema 4. Onmuka (25 u)

['ecomerprueckas ontuka. [IpamonuHeliHOe paclIpoCTpaHEHUE CBETa B
OAHOPOHOM cpene. Toueunslid ICTOUHMK cBeTa. JIyd cBeTa.

OTpaxkeHue cBeTa. 3aKOHBI OTpakeHus csera. [locTpoenne nzo0pakeHuii B
MJIOCKOM 3€pKajie.

[Ipenomiienne cBeta. 3aKOHBI IPETOMIICHUS cBeTa. AOCOIOTHEIN MTOKa3aTelb
npenomiieHud. [loiHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroi noJHoro
BHYTPEHHETO OTPAXKEHUS.

ucnepcus ceeta. CiioxHbIN cocTaB Oenoro ceta. [[Betr. CobGuparonue u
[paccenBaroIIe JTUH3bI.

Tonkas nua3a. DOKYCHOE PACCTOAHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI.
[TocTpoeHne n300pakeHN B COOMPAIOLINX M PACCEUBAIOIINX JTUH3AX.
dopmyJia TOHKOW JIMH3BI. Y BEJIMYEHUE, TABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnoas ontuka. Uatepdepenius ceera. KorepeHTHbIC HCTOYHHKH.

Y cnoBus HAOTIOACHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EepEeHITMOHHOM
KapTUHE OT IBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Judpaxuus cBeta. Jludpakimonnas pemerka.

Y crioBue HaOMI0I€HUS TTIABHBIX MAKCUMYMOB ITPU MaICHUH
MOHOXPOMATHUYECKOTO CBETa Ha MUPPAKIIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera

Texnuueckue ycmpoucmea u npaKkmuyeckoe HnpumeHeHue: OYKH, Jyla,
doroannapar, TpPOEKIUOHHBIA anmapar, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs]
OIITUKA, TU(PAKIMOHHASA PEHIETKA, TIOISAPOHI.

Hemoncmpayuu

1. IlpsmMonuHeliHOE paclpoCTpaHEHHE, OTPAKEHUE MU IPEIOMIICHUE
ceera. OnTuyeckue mpruoopHI.
ITonHoe BHyTpeHHEE OTpakeHHe. Monens cBeToBOA.

[IpsimonuHEITHOE pacpOCTpaHEHUE CBETa B OAHOPOAHOM cpefe. JIyu cBerta.
Todeunsblii ICTOUHUK cBeTa. OTpakeHHe CBETa. 3aKOHBI OTPAKECHHS CBETA.
[TocTpoenne nzobpakeHuii B IuiockoM 3epkaine. Chepuueckue 3epxana.
[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOIOTHBIN MTOKa3aTelb
npenomiieHust. Omuocumenshviii nokasamens npeiomienus. Ilocmosancmeo
yacmomul ceema u cOOmHoulenue ONIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKo20 ceema uepe3 epanuyy pazoena 08yx ONMuYecKux cpeo.
[ Xo0 nyueti 6 npusme. lucniepcust ceera. CinoxHbIN cocTaB Oenoro ceta. L[Ber.
[TonHoe BHyTpeHHEee oTpaxeHue. IIpenenbHbIi yroi ojaHoro BHyTPEHHET O
otpaxxenus. Codouparowue u pacceusaroujue 1un3bl. ToHkas nuH3a. DoKycHOE
paccTOsIHUE U ONTUYECKasi CUJIa TOHKOM JIMH3BI.

3asucumocms ¢hoKycHo20 paccmoaHus MOHKOU chepuyecKoll TUH3bl Om eé
ceomempuuy U OMHOCUMENbHO20 NOKA3AMeNs NPeIOMIAEHUSL.

dopMyra TOHKOU JIMH3BI. Y BEJIMUEHUE, JaBAEMOE JIMH30M.

X00 nyua, npouweduie2o aun3y noo npou30IbHbIM Y2IOM K €€ 2lIa8HOl
onmuueckou ocu. [locmpoenue uzobpasicenuit mouku u Ompesxa npsamou

8 COOUPAIOWUX U PACCeUBAOWUX TUH3AX U UX CUCEMAX.

Onmuueckue npubopwl. Paspewarowas cnocobnocms. I 1as kak onmuyeckast
cucmema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

Bonnosas ontuka. Uatepdepennns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCHMYMOB I MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTHHE OT
IBYX KOT€PEHTHBIX UCTOUYHHUKOB. [IprMepsl Kilaccu4ecKuX HHTEPPEPEeHIIMOHHBIX
CXEM.

Judpaxius ceera. udpaxiponHas pemérka. Y cnoBrue HabII0ICHNS ITIaBHBIX
MaKCHMYMOB TP TaICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha AUPPAKIIMOHHYIO
PELIETKY.

[Tonsipuzanus ceta

Texnuueckue ycmpoﬁcmea Uu mexHoJjiocuveckue npoyeccul. OYKHU,

Iyma,

HccnenoBanue cBOMCTB U300paKeHUH B TMH3AX.
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Moenu MUKpPOCKOIIa, TEIECKOTIA.
Hab6mronenue narepdepeniium cpera.
Habmronenue nudpaxium ceta.
Hab6mronenue nucnepcuu ceera.
[TonydeHue criekTpa ¢ MOMOIIBIO TIPU3MBL.

© o N ;e

10. Habmonenue nonsipusaiiy CBeTa.
Yuenuueckuii 3xcnepumenm, nabopamopusie padbonot
1. HM3mepenue nokazarens MpeIoMIICHHs CTEKJIA.
2. HccnenoBanue CBONCTB M300paKEHUHA B JIMH3AX.
3. HaGmonenue aucriepcuu cBera.

[Tonydenue criekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEIIETKH.

nepuckor, ¢goroanmnapaT, MUKPOCKOII, MPOEKIIMOHHBII anmapar, MpoCBETICHHE
OIITHUKH, BOJIOKOHHAS ONTUKA, TUPPAKIIHOHHAS PEIIETKA.
Jemoncmpayuu

3aKOHBI OTPAXKEHMSI CBETA.

HccnenoBanue npeaoMiIeHUs CBETa.

HabmioneHre noaHoro BHYTPEHHET0 OTpakeHusl. Moieb CBETOBOIA.

HccnenoBanue xo/la CBETOBBIX IYYKOB Yepe3 ILIOCKOMAPAIIIEIbHYIO
MJIACTUHY U MPU3MY.

HccnenoBanue cBOWCTB M300paKeHUH B TMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6nronenue narepdepeHImm cpera.

HaOmroieHne BETOB TOHKUX IUIEHOK.

Habmonenne qudpakimm cBeTa.

Nzyuenune nudpakiimoHHON peETKH.

Habmonenne qudpakiimoOHHOTO CIIEKTpa.

Habmronenue nucrnepcuu cBeTa.

HaGnronenue nomisipu3anum cBera.
[IpuMeHeHne noJIpOUAOB ISl U3yUEHUS MEXaHUUECKUX HapPsHKEHUI
Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomot, npaKmMuKym

1.

2
3.
4

O =N

9.

10.
1.
12.
13.
14.

1.
2.

PN W

10.

11

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHMSI OT BEILECTBA
(Ha mpuMepe )KUJKHX JIUH3).

N3mepenue oKyCHOro pacCTOSHUS pacCEUBAIOLINX JIHH3.
[Tony4yenne n300paxxeHns: B CUCTEME U3 IIJIOCKOTO 3epKaa U JIMH3HI.
[Tonydenue uzoOpakeHus: B CUCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TeNeCKONNYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTepdEepEeHIINN U TTOJSIPU3AIUN CBETA.
N3ydenne mnonspusanuu CBETa, OTPAXEHHOIO OT IIOBEPXHOCTH
TMRJIEKTPUKA.

W3yuenne naTepdepeHInH Ja3epHOro N3ITy4eHNs Ha JIBYX IEISX.
Hab6monenue nucriepcum.

. HaGmronenue u riccienoBanne qUQpakIuOHHOTO CIIEKTPa.
12.
13.

H3MepeHne IMHbI CBETOBOM BOJTHBI.
[lonyyeHne  cCleKTpa  WM3JIy4CHHS
T (PaKIIMOHHON PEIIETKH.

CBCTOAMOAa  IIpU IIoOMOIIY]
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PA3JIEJI 6. OCHOBBI CITELIUAJIBHOM TEOPUU
OTHOCUTEJIBHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CITEITUAJILHOM TEOPMM OTHOCHUTEJILHOCTU
(S 1)

Tema 1. Ocnoevt CTO (4 u)

Tema 1. Ocnoevt CTO (5 u)

['paHuLIBl TPUMEHUMOCTH KJIACCUYECKOW MexaHuKH. [locTynarsl
CHGHH&HBHOﬁ TCOPHUU OTHOCUTCIIbBHOCTU: MHBAPUAHTHOCTD MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEILHOCTHA DUHIITEHHA
OTHOCHUTENLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.HeHI/I€ BPCMCHU U COKpPALICHUC
TUTUHBL.

DHEeprus U UMIYJIbC PENATUBUCTCKON YaCTHULBL.

CB43b MacChl C SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUILIbl. JHEPIUs
MOKOSI

["paHuLIBI NPUMEHUMOCTH KJIACCHUYECKOM MeXxaHuKH. [locTynaTsl cnennaibHOM
TCOPHUH OTHOCUTCIIbBHOCTH.
[IpoctpancTBeHHO-BpeMeHHOM nHTEepBall. [Ipeobpazoanus Jlopenma. Y cmosue
IMPUYNHHOCTH. OTHOCHUTENLHOCTD OOTHOBPCMCHHOCTH. 3aMezmeHne BPECMCHU
W COKpalIeHHE JUINHBL.
OHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBL.
CBs3b MacChl C SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTUIbI. DHEPTUS
MTOKOSI
Texnuueckue ycmpoticmeéa u mexHoI02u4ecKue npoyeccyl:
[IPUEMHUKH, YCKOPUTEIH 3apsKCHHBIX YaCTHLI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomot, npAKMuUKym
OHpeI[GJIeHI/IG HUMITYJIbCAa 1 OQHCPIrun PEIIATUBUCTCKUX qacTUuL
dboTorpadusaM TPEKOB 3apsHKCHHBIX YaCTHUI] B MATHUTHOM T10JIE).

CITYTHHUKOBBIC

(1o

PA3IEJI 7. KBAHTOBA I ®U3UKA (15 )

PA3JIEJI 7. KBAHTOBA S ®U3UKA (25 )

Tema 1. Fnemenmot keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnoeoit oyanuszm (15 4)

®dotonbl. Dopmyna [1nanka cBs3u sHEpruu POTOHA C €r0 YACTOTON. DHEPTHUS
U UMITYJIEC (OTOHA

OTtkpeiTue u uccnegopanue Gorodddexra. Onbrrel A. I'. CToneroBa. 3akOHbI
dorosddexra. YpaBnenue DitHmTeitna as porospdexra. «KpacHas
rparuia» ororddexra. lasnenue ceera. Onwitsl I1. H. Jlebenena.
XUMHUYECKOE ICMCTBHUE CBETA.

Texnuueckue ycmpoticmeéa u npaxmuieckoe npumerenue: (HOTOIIEMEHT,
dboToaTUNK, COTHEUHAst OaTapes, CBETOHO/I.

Jemoncmpayuu
@013 PeKT Ha YCTAaHOBKE C IIMHKOBOW TUIACTHHOM.
HccnenoBanue 3aKOHOB BHEIIHET0 (oTtodddexTa.
CBeToanoI.
Conneunas O6arapest.

Eall R

PaBHOBECHOE TEMI0BOE MU3ITyUYCHHE (M3TydeHHE a0COIIOTHO YEPHOTO TEIA).
3akoH cmenienus: Buna. ['mnoresa M. [lnanka o kBaHTax.
®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®otoaddext. OnbiTol A. I'. CroneroBa. 3akonsl porodddexTa. YpaBHeHHE
Oiiamretina s potodrddekra. «KpacHas rpanuia» dhotodrddekra.
JlaBneHue cBera (B YaCTHOCTH, JIaBJICHUE CBETa Ha aOCOIFOTHO TMOTJIONIAIOIITYTO
1 a0COJIIOTHO OTpakaroIIyto mosepxHocTh). OnbiTel [1. H. JIeGenena.
Bonnoseie cBoiicTBa yactull. BosHb! ne bpoiins. JlnuHa BonHbl ne bpoiis
1 pa3Mepbl 00J1aCTH JIOKAU3alKy IBIXKYLIeiics yacTulibl. KoprmyckynspHo-
BOJIHOBOH yanu3M. [udpakius 31eKTpOHOB Ha KPUCTAJUIAX.
Crnenuduka nsmepenuii B MuKpomupe. COOTHOIEHUS HEOTIPEIETEHHOCTEH
['eitzenbepra

Texnuueckue ycmpoiicmea U MexHON02UYECKUe Npoyeccol. CIEKTPOMETD,
dboTtosmeMeHT, GOTONATYNK, TYHHEIBHBI MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOAMOI.

Jemoncmpayuu

1. ®oroaddekt Ha yCTaHOBKE C IIMHKOBOW TUIACTHHOM.
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2. MHccnenoBanue 3ak0HOB BHEUTHETO (GpoTodddekra.
HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS MOJYIPOBOAHUKOB OT
OCBELIEHHOCTH.
4. Cseroguof.
5. Comnneunas OGarapest.
Yuenuueckuii s3xcnepumenm, nabopamopnuvie pabomot, npakmuKym
1. HccnenoBanue hoTopesucropa.

(98]

2. Usmepenue mnocrossHHoM IlnaHka Ha OCHOBE  HCCIEIOBaHUS
dbotorddexra.
3. MHccrnenoBanue 3aBUCMMOCTHM CHJIBI TOKa 4Ye€pe3 CBETOAMON OT|

HaIIPSKECHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuka amoma (5 u)

Monenbs atoma Tomcona. OnbiTsl Pezepdopaa no paccesHUIo o-4acTuil.
[Inanerapnas monens aroma. Ilocrymnars! bopa.
W3nyuenue u normouieHue GOTOHOB MPU MEPEX0ie aToMa ¢ OJTHOTO YPOBHS
PHEpPruu Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEN SHEPTUHU aToMa
BOJIOPOAA.
BonnoBele cBolicTBa uactuil. Bonnsl ne bpoitnsa. KopnyckynsapHo-BoIHOBOM
Tyau3M.

CrioHTaHHOE U BBIHYKIEHHOE U3Ty4EHUE

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: ClieKTpanbHbINA

aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIBIOTEP.

Jemoncmpayuu
Monens onsita Pesepdopaa.
Onpenenenne JJIMHBI BOJIHBI JIa3epa.
Habmoienne nuHeyaThIX CIEKTPOB H3ITYUEHHSL.
Jlazep.
Yuenuueckuit skcnepumenm, nadopamopnuvie pabomut

1. HaOmonenue mMHERYATOTO CHIEKTpA.

Colll A M

OnbITHI O MCCIIEIOBAHUIO CTPOEHUs aToMa. [[manerapHas moiens atroma
Pesepdopna.
[Toctynatel bopa. M3nydenue u nornomnieHre OTOHOB IIPH MEPEX0Ie aTOMa
C OJTHOTO YPOBHs DHEPI'UH Ha JAPYrou.
Bunel ciektpoB. CieKTp YpOBHEM SHEPTrUU aToOMa BOJAOPO/A.
CrnoHTaHHOE U BBIHYXIEHHOE H31yyeHue cBera. Jlazep
Texnuueckue ycmpoucmea u mexHoi02UdecKue npoyeccyl: CIEKTPATbHBIN
aHanu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM KOMIIBIOTEP.
Hemoncmpayuu
1. Mogens omnbita Pezepdopra.
2. HaOmoneHue MMHEHYATHIX CIIEKTPOB.
3. YCTpoHCTBO U I€MCTBHUE CYETYMKA MOHU3UPYIOITUX YACTHIL.
4. Omnpenenenne AIUHBI BOJIHBI JIA3EPHOTO U3ITyYEHHUS.
Yuenuueckuii 3xcnepumenm, nadopamopmnsie pabomaul, npaKmuKym
1. HaGnronenue nuHeHYaToro CekTpa.
2. HccrnenmoBanue cHoeKTpa pa3peKeHHOTO
U U3MepeHue MocTosiHHoM Punbepra.

aTOMapHOTO  BOJIOPOIA]

Tema 3. @u3zuxka amomnozo A0pa u Ia1emeHmapuvix uacmuy, (5 4 )

Tema 3. Qu3zuxka amomno20 A0pa u Ia1emeHmapuvix uacmuy, (5 4 )

OKCHEPUMEHTBI, TOKA3bIBAIOLINE CI0KHOCTh CTpOeHUS siapa. OTKpbITHE
panunoakTuBHOCTUH. OnBITH Pe3epdopmaa mo onpepeneHnio cocraBa
pazinoakTUBHOTO U3MydeHus. CBoicTBa anb(a-, 6eTa-, raMMa-u3ITydeHMs.

Hyknonnas mozens sinpa ['eiizen6epra—lBanenko. 3apsin sapa. MaccoBoe
qucio sapa. M30tomnsl.
PamnoakTuBHOCTB. AJbha-pacmnaj. IIeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacra.
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BnusiHME paguoakTUBHOCTY Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeiTpona. Hykinonnas mozaens siapa eiizen6epra—INlBanenko. 3apsiy sapa.
MaccoBoe uuncio siapa. M3oronsl. Anbda-pacnaz. DIeKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nyueHue. 3aK0H paHOaKTHBHOTO
pacranga. DHeprus CBsI3U HYKJIOHOB B sifpe. SnepHbie cuibl. J{edexT macchl
siapa. SAAnepHelie peakuuu. JlesieHue u CuHTe3 snep. AnepHblid peakTop.
Tepmosinepusbiii cunTes. [Ipo6iemMbl 1 TEPCIEKTUBHI SIICPHON SHEPTETHKHU.
DKOJIOTUYECKHUE ACTICKTHI /IEPHON SHEPTETUKHU. DJIEMEHTAPHBIE YaCTUIIBI.
OTkpseITHE TO3UTPOHA. MeTOo 1bI HAOMIOEHUS U PETUCTPALINU dJIEMEHTAPHBIX
yactuil. OyHJaMeHTabHBIC B3aUMOIeHCTBUS. EquHCcTBO prsmaeckoit
KapTHUHBI MUpa
Texnuueckue ycmpoucmea U npaKmuieckoe npuMeHeHue.
Kamepa BuibCcoHa, siiepHbIii peakTop, aToMHasi 6omMoa.
Jemoncmpayuu
1. CY€T4YMK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomot
1. HccnenoBanue TpekoB YacTHil (10 TOTOBBIM (hoTorpadusiM).

JO3UMETD,

["'amMmma-n3nydenue. 3akoH paaAuoakTUBHOIO pacnaga. PairoakTUBHBIE U30TOIbI B
npupojie. CBoMicTBa HOHU3UPYIOIIETO U3TyueHus. BiusHue paquoakTHBHOCTH
Ha »KUBbIE opraHu3Mbl. EcTtecTBeHHbIN (oH m3nydeHus. [lo3umerpusi.
DHeprus CBS3H HYKJIOHOB B sizipe. S nepubie cuibl. JlehekT macchl sapa.
Anepurie peakiuu. Jlenenue u cuuTes siaep. SAnepHsie peakTopsl. [Ipobiaemsr
YIIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThl Pa3BUTHS
SIIEPHOM SHEPreTUKN. METO bl PETUCTPALlMU U UCCIIEOBAHUS JIEMEHTAPHBIX
yactull. PyHJaMEHTAIbHBIE B3aUMOICUCTBHS. bapuoOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenue o CrangapTHON Moaenu. KBapk-TiIir0OHHAst MOJIEb aIpOHOB.
®dusuka 3a npegenamu CtangapTHol MoAenu. TéMHas Matepusi U TEMHas
sHeprusi. EquHCTBO (hM3MYecKoi KapTHHBI MHPA.

Texnuueckue ycmpoticmea u mexHoaio2uieckue npoyeccol. 103UMETp, KaMepa
BuiibcoHa, siaepHBI  peakTop, TEPMOSACPHBIA peakTop, aroMHas OomoOa,
MarHMUTHO-PE30HAHCHAs TOMOTrpadus.

Yuenuueckuii 3xcnepumenm, nadopamopmnsie pabomaul, npaKmuKym

1. HccnenoBanue TpeKoB YacTHUIl (110 TOTOBBIM (oTorpadusim).
2. HWccnegoBanue pagroakTUBHOTO (POHA C UCIOJIB30BAHUEM JTO3UMETPA.
3. V3yueHue norjiomieHus OeTa-4acTHIl AIFOMUHUEM.

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUWU U ACTPODU3NKMU (7 1)

PA3/IEJI 8. OJIEMEHTBI ACTPOHOMUWU U ACTPODU3UKU (12 u)

Tema 1. dnemenmut acmpoguzuxu (7 4 )

Tema 1. Inemenmut acmpogpuzuxu (12 u)

JTanbl pa3BUTUA acTpoHOMUU. [IpukiagHOe 1 MUPOBO33pEHUECKOE 3HAUEHUE
actpoHoMuu. Bup 3Bé31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIIAHETHI,

nx BuaguMoe asmxkenne. Conneunasa cucreMa. Connrne. ConHeunas
aKTUBHOCTB. MicTounuk sHeprun CoiHua u 3BE3/1. 3BE3/1bI, KX OCHOBHbBIE
XapaKTepUCTHKU. /lnarpaMma «CreKTpaabHbIN KIacC — CBETUMOCTbY. 3BE3]IBI
[JIABHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB»

11 3BE3/] TJIABHOM MOCIIEI0BATENBHOCTU. BHYTpeHHEE CTpOEHUE 3BE3 .
CoBpeMeHHBIE PECTABIECHUS O IPOUCX0XKICHUH U 3Botonn ConHIa u
3BE31. DTanbl KU3HU 3BE3I.

Mineunsbiii [1yte — Hama ["anaktuka. [lonoxxenue u qeuxenue CosHila B
["anaxTuke. Tunel ralakTuk. PaguoranakTuku U kBa3zapsl. YEpHBIE ABIPHI B
spax rajakTuk. Becenennas. Pacmpenne Beenennoii. 3akon Xaoo6uia.
Pas0eranue ranaktuk. Teopus bonbiioro B3peiBa. PenukroBoe nznyyeHue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie

Dtanbl pa3BUTUA acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUU. [I[puMEHNMOCTB 3aKOHOB (PM3UKH TSI OOBSICHEHUS TTPUPOIBI
KOCMHYECKUX O0BEKTOB.

MeTo/1bl ACTPOHOMHYECKUX HccaeaoBaHU. COBPEMEHHBIE ONITUYECKUE
TEJIECKOIIbI, PaUOTEIIECKOITBI, BHEaTMOC(hEepHast aCTPOHOMHSI.

Bun 38é3nH0T0 HeOa. Co3Be3aus, spKue 3BE3bI, IUTAHETHI, UX BUIUMOE
JBIKEHUE.

ConHeyHas cucrema.

Comnnue. Conneunast akTuBHOCTh. Mctounuk snepruun CoJiHLa U 3BE3 .

3BE3/1bl, NX OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma «CreKTpaibHbIN KJIacC —
CBETHMOCTEY. 3BE3 MBI ITIaBHOM ITOCIICAOBATECIILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTBY JIJIs 3BE3]T TJIABHOM MOCTIEA0BAaTEIbHOCTH. BHYTpeHHEE cTpoeHre

3BE3/1. COBpEMEHHBIE NMPECTABICHUS O MPOUCXOXKIEHUHU U 3BoJtoK ConHIA U
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poOIeMbI aCTPOHOMUH.
Yuenuueckue naonrooenua
1.

Habmionenuss HEBOOPYKEHHBIM  TJIa30M € HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JUIsI  ONpENeNCHUs  MOJ0XKECHMUS]
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[US

CeBepHOro nostymapus 1 sipkue 3BE3/IbI.
2. HabGmonenus B reneckon JIyHsl, manet, Mieanoro [Tyrtu.

3BE3/1. DTaIlbl )KU3HU 3BE3I.
Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u npmxenue ConHia B
["anaktuke. Tunbl ranaktuk. PagroranakTuku v kBazapbl. YEpHBIE IBIPHI B
saapax ranaktuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa06ma.
Paz6eranme ranaktuk. Teopus bonbioro B3peiBa. PenrkroBoe nznydenue.
MacmtabHast cTpykTypa Beenennoii. MeraranakTuka.
Hepeménnsie mpoOiaemMbl acCTpOHOMUN
Yuenuueckue nabnwoenusn:
1. HaOmroneuus 3BE3IHOTO Heba HEBOOPYKEHHBIM rj1a3zoM
C HCIMOJB30BAHUEM KOMITBIOTEPHBIX MPHJIOKEHUN IUIsl ONPEICIICHMUS
MOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro MoymapHus v sipkue 3BE31bl.
2. Habmonenus B Teneckon JIyHbI, IUTaHET, TYMAaHHOCTEH U 3BE3/IHBIX
CKOIUIEHUH.

OUBNYECKHNU [TPAKTUKYM (16 gacos)

Cnocobvl usmepenusi Qu3uUecKux 6elUdUH C UCNOIb30BAHUEM AHALO208bIX
U Yughposwix usMepumenbHbiX NPUOOPOS U KOMNLIOMEPHBIX OAMUUKOBLIX CUCHIEM.
Abcontomuvle u omHocumenbHbvle NOSPEUHOCIU USMEPEHULL (PUSUUECKUX GETUYUH.
Oyenka epanuy nocpeuwiHocmei.

IIposedenue Koceenubix uzmepenuil, UCcie008aHull 3a8UCUMOCTEl
@uzuuecKux eenutuH, NPoBePKa NPedoHCEHHbIX 2unomes (8b100p uz pabom,
ONUCAHHBIX 8 MeMAMUYeCcKUx pazoenax « Yuenuueckuii sxcnepumenm,
JabopamopHbie pabomul, RPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOIIEE ITOBTOPEHMUE (15 u)

Ponb ¢usuku 1 acTpOHOMUY B SKOHOMUYECKOH, TEXHOJIOTHYECKOH,
COILIMAJIBHON M ATHUUYECKOH chepax esTeIbHOCTH YeJIOBEKa; POJIb K MECTO
(GU3HUKN 1 aCTPOHOMHH B COBPEMEHHON HayYHON KapTHHE MUPa; POJib
¢uznveckoii Teopun B HopMuUpOBaHUH MPEICTABICHUN O (HPU3NIECKOM
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B OOIIEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAaYUHBIX IIPEICTaBICHUN O IPUPOIE

O06o001IeHre 1 cUCTeMaTH3allus CoIep KaHusl pa3IesioB Kypca «MexaHukay,
«MonekymnsapHas GU3UKa U TEPMOTUHAMUKAY, «IIEKTPOTHHAMUKA,
«Konebanus u BoHBI», «OCHOBBI CIIEIIHATIEHON TEOPUU OTHOCUTEIHHOCTHY,
«KBanToBas puznkay, « IEMEHTHI aCTPOHOMHUH U aCTPODUZHKIY.
Ponp ¢u3ukum W acTpOHOMHHM B JKOHOMHUYECKOW, TEXHOJIOTHYECKOH,
COIIMAIPHOM M ATHUYECKOW cdepax AESTEIBHOCTH YEJIOBEKa; POJib U MECTO
GU3MKM U acTPOHOMHHM B COBPEMEHHOW HAyYHOW KapTHHE MHpA; 3HAUCHHE

OMHUCATENHHOM, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIHLHON M MPOTHOCTUYECKOM
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byHKIMA Qu3nYecKor Teopuu; posib PU3NIECKON Teopuu B (HOPMHUPOBAHHH
npeCcTaBiIeHUN 0 GU3NYECKON KapTUHE MUpa, MECTO (PU3UYECKON KapTHUHBI
MHpa B OOLIEM pPsALYy COBPEMEHHBIX €CTECTBEHHO-HAy4YHbBIX IPEICTaBICHUN
0 NIPUPOAE

Peseps (3 ) Pezeps (10 u)

TemaTnueckoe MIaHUPOBaHHE Kypca

11 kJaace
ba3zoewtit yposens (2 uaca) ‘YZleﬁJleHHblﬁ yposenw (5 uacos)
Kom-Bo JyleKTpoAUHAMMKA(nponoskenue) 11/27
4acoB MarnutHoe moJie 6/14
1 B3anmoaeincTBie NOCTOSSHHBIX MAarHUTOB U POBOJIHUKOB C TOKOM. MaruutHoe
nose. Bekrop MmarauTHOM MHAYKIMU. [[pUHIUIT Cyneprno3UIIMu MarHUTHBIX MOJIEH.
JIMHMM MarHUTHOW MHAYKIHH.
1 MarHuTtHoe 1oJie IPOBOAHHUKA C TOKOM (IIPSIMOTO MTPOBOJAHHKA, KATYIIKU U
Kpyrosoro BuTka). OnelT Opcrena. KapTuHa mMHMA MarHUTHOM MHAYKLIUH TTOJISI
MOCTOSTHHBIX MarHuTOB.
1 OnpedeneHnue yCc108uil NPUMEHUMOCMU MOOENU 0OHOPOOHO2O
lMacHUmMHO20 Noas.
1 Onpeoenenue nanpasieHus UHOYKYUU MASHUMHO20 N0
NpPOBOOHUKA C MOKOM
1 Maenummnoe none 6 sewjecmse. eppomazHemuxu, napa- u -

OuamMazHemuxku

Cuna Amnepa, e€ HarpaBJICHUE U MOYJb.
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Cuna JlopeHiia, e€ HanpaBJIEHHE U MOAYJIb.
JIBr>KeHME 3apsyKEHHOM YaCTULIBI B OJHOPOJIHOM
MarHuTHOM moJie. Pabora cumsr JlopeHiia.

IIposedenue KoceeHHbLX usMepenull cuivl Amnepa, npogedenue
ucciedosanusi  3aeucCUMocmeli  Mexucoy  usuvecKkumu
BEIUHUHAMU U ONBIMOG NO  NPOGepKe  NPeOdsloONCEHHOU
eunomesvl NpU U3VHEHUU Oelcmeusi NOCMOSHHO20 MAZHUMA
HA PAMKY C MOKOM

ObvsacHeHue 0CHOBHBIX NPUHYUNOSG OeliCNEUsL MEeXHUYECKUX
ycmpoucmae

Ilpumepvl pewenus 3a0ay no meme «Cuna Amnepar

TexHUuYecKne yCTpONCTBA M TEXHOJIOTUYECKUE MPOLIECCHI: TPUMEHEHUE
MOCTOSTHHBIX MarHWTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, SJEKTPOABUTATEIH
k00U, YCKOPUTEIIN JIEMEHTAPHbBIX YaCTHII.

Jlaboparopnas padora Nel «HabmtoneHue qeiicTBUS MArHUTHOTO TTOJISI HA TOK)

IIpumepvl pewenus 3a0au no meme « Cuna Jlopenya»

Peutenue pacuémmuvix 3a0a4 ¢ s186HO 3a0AHHOU U HES8HO
3a0aHHOU hU3ULECKOU MOOEbIO C UCNONTb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Mazcnumnoe noney.

Peutenie KauecmeeHHbIX 3a0a, mpeoyiouux npumMeHeHus
snanul no meme «Macnumnuoe nouey.

DJleKTPOMarHuTHasi HHAYKIuA 5/13

SIBneHue d1eKTpOMarHuTHOW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHAYKIIVH.
O J1C nHaykumm.

3aKOH 3JIEKTPOMAarHUTHOW MHAYKIUK Dapajes.
Buxpesoe anexrpudeckoe noiue. Toku Dyko.

O/ C unoykyuu 8 npo8OOHUKE, OBUNCYUIEMCA NOCMYNAMENTbHO
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6 OC)HOPOOHOM MACHUMHOM noiie.

[ Ipumepul pewrenus 3a0ay no meme « 3aKoH
91eKMPOMASHUMHOU UHOVKYULLY

Pewenue pacuémHulx 3a0a4 ¢ A6HO 3a0AHHOU U HESAEHO
3a0anHOU PU3UYECKOl MOOENbIO C UCHONb308AHUEM OCHOBHBIX
3aK0H08 U hopMYTL N0 meMe « DNeKMPOMASHUMHASL UHOVKYUSY.

[IpaBuno Jlenna. UaayktuBHOCTh. KaTyiika
WHAYKTHBHOCTU B IICIIHU MMOCTOAHHOI'O TOKA.

SABnenne camonnaykuuu. 9J1C caMOMHAYKIIUH.

Peuienue KauecmeeHHbIX 3a0a, mpeoyiouux npumMeHeHus
3sHAHUL no meme « DNeKMPOMASHUMHASL UHOYKYUSLY.

| Aneopumm ucnonvzosanus npasuna Jlenya ons onpeoenenus
HanpasieHus MoKa 8 KOHmMype npu auaiuse epapuieckux u
IKCHEPUMEHMATIbHBIX 3A0aY

Cbopka mooenu 31eKmpoMacHUMHO20 2eHepamopa

3Hepm${ MAarauMTHOI'O MOJIA KaTyIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

JlabopaTtophnast pabota No2
«V3y4eHue sSIBICHUS AIEKTPOMArHUTHOW WHITYKITHN

ObwsicHeHue 0CHOBHBIX npuHyunos oelicmeus mexHuyecKux
yCWlpOI/?CI’I’lG U mexrnojocudecKux npoyeccos, naxKux Kak.
quyKL;uOHHa}l neuvs, COJZ€H01/I0, 3awiuma om dj1eKkmpuzayuu
mejl npu O0BUICEHUU 8 MASHUMHOM noJle 3emu.

Obobwarowe-nosmopumenvHoe 3auamue no meme
«DnekmpomMacHUMHAsA UHOVKYUSLY

3auem no meme «dnekmpomacHumMHAsL UHOYKYUS
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Konedanus u BoJHbI (60 1)
Mexanunuyeckue kojaedanus 5-/10

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHU.

lapmonnueckue konebanus. Kunemarnueckoe u
JMHAMUYECKOE ONMCAaHNe. DHEPreTHUECKOE
onrcaHue (3aKOH COXPaHEHUST MEXaHUUECKOM
SHEPTHUN).

Bvi1600 ounamuueckoeo onucanus CAPMOHRUYECKUX Konebanuii u3
Ux dHepecemu4eCcKoco U KUHeMamui4eCcKkoco Onucarnusl.

Buvinyoswcoennvle konebanus. Pezonanc. Pezonancnas kpusas.
Brusanue 3amyxanus Ha 6u0 pe3oHaHCHOU KPUBOU.
Aemoxonebanusi.

Pewenue pacuémuvix 3a0au ¢ 1610 3a0aHHOU U HESA8HO
3a0aHHOU PUULECKOU MOOEIbIO C UCNOTb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Mexanuueckue KoneOaHuUs.

Ammuintyna u ¢asa konedanuii. CBsS3b aMIUIUTY/IbI KOJIEOaHHUH HCXOTHOM
BEJINYMHBI C aMITIUTYJaMH KoJieOaHUH e€ CKOPOCTH M YCKOPEHHUS.

[epuon n yactoTa koneGanuit. Ilepron MasbIx cBOOOIHBIX KOJeOaHUN
MAaTEeMaTHYeCKOro MasTHUKA. [lepros cBOOOTHBIX KOJIEOaHNH TPYKUHHOTO MAsITHUKA.

Pewenue xauecmeennuix 3a0au, mpeoyrowux npumeHeHus
3HaHUul no meme «Mexanuueckue KoieOaHusay.
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ObvscHeHUe OCHOBHBIX NPUHYUNOB OeLICMBUs. MEXHUYECKUX
YCmpoUcme, makux Kaxk.: MempoHOM, 4acbl, Kaveau,
MY3bIKATbHbIE UHCIMPYMEHMbL, celicmozpadgh.

Jlabopamopnas paboma Ne3 «Onpedenernue yckoperust
€80000H020 NAOEHUSA NPU NOMOWU MAAMHUKA

DJIeKTPOMarHuTHbIE KoJleOanus 7/15

Koneb6arenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHNUS B UI€ATIbHOM
K0J1e0aTeIbHOM KOHTYpE.

®opmyna TomcoHa.

Cé53b amnaumyovl 3aps0a KOHOEHCamopa ¢ AMRAUMYOOU
CUIbL MOKA 8 KOeOamenbHOM KOHmMype

Pewenue pacuémuvix 3a0au ¢ s16H0 3a0AHHOU U HES8HO
3A0aHHOU PU3ULECKOU MOOETbIO C UCTIOIb30BAHUEM OCHOBHBIX
3AKOHO8 U (YOPMYT RO meme « DNeKMpoMaAcHUMHbLE
Konebanusy

Pewenue kxauecmeennvix 361()61% mpe6yiou4ux NPpUMEHEHUA
3HAHUL NO meme ((3JZ€Kmp0M02HuWLHble Konebanusy

3aKOH COXpaHEHHsI SHEPTUH B UJI€aTIbHOM K0JIeOaTeIbHOM KOHTYPE.

3aTyxaronue IeKTPOMarHUTHBIE KoJieOaHMsl. BEIHY K IeHHbIE 3IeKTPOMAarHUTHEIE
Kosiebanus. IlepeMeHHBIi TOK.

Cpaeﬂeﬂue MEXAHUHUECKUX U DTIEKMPOMACHUNTHBIX Kosiebanul

Obvsichenue 0CHOBHbIX NPpUHYUNos oeticmeust MmexHu4ecKux
yCWlpOI/?CI’I’lG, maxkux Kak. 3Jze1<mpu1¢ecmn7 360HOK, ceHepamop
nepemerHrnoco moka, TuHuu 3]167(7’]’[]?01’[@]960611!

Onpedenenue ycnosutl NPUMEHUMOCMU MOOeNU UOeaNbHO20
KOJeOamenbHo20 KOHmMypa

55




MoLHOCTb NepemMeHHOro Toka. AMNANTYAHOE M AeWCTBYIOLEee 3HaYeHne CUbl
TOKa M HaNpAXXeHWA Npu pa3inyHoi Gopme 3aBUCMMOCTU NEPEMEHHOr0 TOKa OT
BpemeHn. CHHYCOMIaIbHBINA IEPEMEHHBIH TOK.

WneansHbiii Tpancopmarop. [IponsBoacTso, nepenava u motpedaecHue
AJIeKTpUYecKoi sHEprun. KynbTypa ncnoib30BaHus AIEKTPOIHEPTUH B
MOBCEIHEBHOM KU3HU. T€XHUUECKHE YCTPOUCTBA U TEXHOJIOTHYECKHUE MTPOIECCHI:
AIEKTPUYECKUI 3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKa, IMHUU JJIeKTporepeaay

Pezucmop, konoencamop u kamywika uHOyKmueHocmu 8 yenu
CUHYCOUOANTbHO20 NepeMeHH020 moka. Pezonanc mokoa.
Pezonanc nanpscenuii.

Hemoncmpayust akmuenoco, eMKoCmHO20 U UHOYKMUBHO2O
CONpOmMuUBIeHUl

Pewenue kauecmeennvix 361()61% mpe6yiou4ux NPpUMEHEHUA
3HAHUL NO meme «3Jzel<mp0/wa2Humeze KoNeOanusy.

MexaHu4yecKHe M 3JIeKTPOMATHUTHbIE BOJIHBI 5/10

MexaHu4eckre BOJIHBI, yCIOBUS UX pacnpocTpaneHus. [lonepeunsie

¥ IIPO0JIbHBIE BOJHBI. [lepros, ckopocTk pacipocTpaHeHHs ¥ UTMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTPAKCHHE, ITPEIOMIICHHE, HHTEP(EPECHIHS
U TupaKIus.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.
[IlymoBoOe 3arpsisHEHHE OKPYKAOIIEH CPEbI.

H3yuenue pacnpocmpaHenus: 36yK0BbLX 80IH 8 3AMKHYOM
npocmpancmee.
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Pewenue 3a0ay

ObvscHeHue 0CHOBHBIX NPUHYUNOS 0eliCIEUs. MEXHUYECKUX
VCMPOUCME U MEXHOJI02UHEeCKUX NPOYECCOos8, MAKUX KAK:
MY3bIKAIbHbIE UHCIPYMEHMbL, paoap, paouonpuémHux,
menesusop, anmenua, meaegon, CBU-neus, yrompazeyxosas
OUAZHOCMUKA 8 MeXHUKe U MeOuyUHe.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYyUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
CBoliCTBa AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIIEHUE, TOJISIpUA3aLIus,
uHTepepeHIys U AudpaKiys. B3auMHasi OpPUEHTALNs BEKTOPOB

B DJIEKTPOMAarHUTHOM BOJIHE.

IITkana SJICKTPOMArHUTHBIX BOJIH. HpI/IMeHGHI/Ie SJICKTPOMArHuTHBIX BOJIH
B TEXHUKE U ObITY. TexHUUecKue ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHE:
MY3bIKaJIbHBIE UHCTPYMEHTBI, paJap, paIuONPUEMHHUK, TEIIEBU30D, AaHTEHHA,
tenedon, CBU-nieup, ynbTpa3ByKoBasi TMarHOCTHKA B TEXHUKE U MEIUITNHE
HpI/IHI_II/IHI:I pPaaruoCBA3U U TCICBUACHUS. Pa,Z[I/IOJIOKaI_[I/IH.

Pewenue kxauecmesennwix 3a()aq, mpe6yi0u4ux NpUMEHEeHUs
3HaHull no meme «Mexanuueckue u IJIEKMPOMACHUNIHbLE
60JIHbL)

Pewenue kxauecmesennwvix 3a()aq, mpe6yi0u4ux NpUMEHEeHUs
3HaHull no meme «Mexanuueckue u IJIEKMPOMACHUNIHbLE
60JIHbL)

Yempoticmeo u npunyun pabomul npocmetiwezo
PaouonpuemMHuKa

Ontuka 10/25

[IpsamosnuHeitHOE pacnpoCcTpaHEHUE CBETa B OTHOPOAHOM cpene. JIyd cBera.
TodeuHblii ICTOYHUK CBETA.

OTpaxkenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3odpaxenuit
B IJIOCKOM 3€pKaJie.
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Habnrwoenue onmuueckux signenutl, npogedeHue KOCEeHHbIX
usMepeHull, UCc1e008anUs 3a8UCUMOCmel] PU3ULeCcKUx
BEIUYUH U ONBIMOG NO NPOBEPKE NPEONONHCEHHOU 2UNOMe3bl
npu u3yyeHuu AGNeHUL NPeloMIAeHUs. C6ema Ha cpaHuye
paszoena 08yx cpeo, npeloMieHUs: ceema 8 coouparowell

u pacceusaroueli IUH3Ax, 60JIHOBbIX CBOUCHE CEEMA.

Ilocmpoenue u pacuém uzobpasicenui, co30a8aemuvlx
NJIOCKUM 3ePKANOM

Cghepuueckue 3eprana

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETA. AOCOIOTHBIN MMOKa3aTelh
MMPCIIOMJIICHUA.

Hucnepcus ceeta. CloxHBIN cocTaB Oeoro ceera. L[Ber.
[TonHoe BHyTpeHHEE oTpaxeHue. [IpeaenbHblid yroi moaIHoro BHYTPEHHETO
OTpaKEHHUS.

Jlabopamopnas paboma Ne4 «Hzmepenue nokazamens
NPenoMIEeHUs. CIEKAa)

OmmuocumenvHwlli nokazamenv npenomierus. [locmoancmeo
uacmomul c6ema u COOMHoOUleHue OIUH 801H NPU nepexooe
MOHOXPOMAMUYECK020 C8ema uepe3 epaHuyy pazoend 08yx
OnmMuYecKux cpeo.

Xo0 nyueti 6 npuzme.

Colwuparomue u paccenBaromye JUH3bl. ToHkas muH3a. DOKYCHOE pacCTOSTHHAE
U ONTUYECKas CUJIa TOHKOM JIUH3EL.

®opmysia TOHKOM JIMH3bI. Y BeJIMUEHUE, JaBAEMOE JTMH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckou
CUIIBL U (POKYCHO2O pACCMOsIHUSL COOUPAIOWEIL IUH3bLY

3asucumocms pokycHozo paccmosanus moHKOU cghepuyeckoll
JIUH3bL OM e€ 2e0Mempul U OMHOCUMEIbHO20 NOKA3ames
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NnpeiloMIeHUA.

Xo0 nyua, npowedute2o 1uH3y OO NPOU3BOIbHBIM Y2TIOM K €€
enasnoll onmuyeckoul ocu. [locmpoenue uzoopasicenuii mouxu
U ompe3sKa npAMoU 8 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX
U UX CUCIMeMax.

OnTuueckue npudopsl. Pazpemaromias cnocoOHOCTh. ['1a3 Kak onTudeckas
cucreMa.
[Ipenens TPUMEHUMOCTH T€OMETPUUYECKONU ONTHUKH.

TexHHUUYeCcKHe yCTpOCTBa U TEXHOJOTUUYECKHX MPOLIECChI: OUKH, JIyIa, HEPUCKOIL,
¢oroamnmapar, MUKpPOCKOI, TPOSKLIIMOHHBIN anmapar, IpOCBETICHNUE ONTHKH,
BOJIOKOHHAS ONTHKA, TU(paKkOHHAS PEIIETKA .

Hpoceemﬂeﬂue onmuKu

Ilocmpoenue u pacuém uzobpasjicenuil, co30a8aemvlx
NJLOCKUM 3ePKAIOM, MOHKOU JTUH3OI.

Pewenue kxauecmeennulx 3a0au, mpedyowux npumeHnerus
3nanull no meme « Onmuxay

Bonnosas ontuka. Matepdepennus cBera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HaOJII01€HUSI MAKCUMYMOB M1 MUHMMYMOB B MHTEP()EPEHLINOHHOM KapTHHE OT ABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccuueckuxX HHTEPPEPEHIIMOHHBIX CXEM.

Judpakuus ceera. Audpakimonnas pemérka. Y clioBre HabJIt0JeHHS TITaBHBIX
MaKCHUMYMOB IIpH [1aJICHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO
pewérky. [lonsgpuszanms ceera

Jlabopamopnas paboma Ne6 « UzmepeHnue OnuHbvl c6emosot
BOJIHbI Y

ObwscHenue ocobeHnocmeti NPOMeKaHus ONMUYecKUx
A6NeHUll: uHmeppepenyuu, Ouppaxyuu, Oucnepcu, HOIHO20
BHYMPEHHE20 OMPANCEHUS.

Pewenue pacuémnuix 3a0au c 2610 3a0aHHOU U HEAEBHO
3a0aHHOU PU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aKOHO8 U popmyn no meme «Onmuxay

OcHOBBI CIENHAIBHOI TEOPUH OTHOCUTEIHLHOCTH 4/5

['panuLbl MPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [ocTynaTsl cnenuaibHOM
TCOPHUU OTHOCUTCIIBHOCTHU.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe/IJICHIEe BPEMEHH U COKpaIeHHE
JUIAHBIL.

IIpocmpancmeenno-epemennoti unmepsan. Ilpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmuxym
Ilpakmuxym
OHeprus 1 UMITYJIbC PESITUBUCTCKON YacTUIllbl. CBA3b MacChl C SHEPTUEN
Y UMITYJIbCOM PEJISITABUCTCKOM YaCTULIBl. DHEPIHsI TOKOSI
TexHu4eckne yCTpoucTBa U TEXHOJIOTMYECKUE ITPOIECCHI: CTYTHUKOBBIE
NPUEMHHKH, YCKOPUTENH 3apsyKEHHBIX YaCTHUI]
[IpakTukym
[IpakTuKym
JlaGopaTopnast pabota

KBanrToBas ¢pusuka 15/25
KopnyckyJisipHo- BOJIHOBOI 1yaau3m 6/15

PaBHOBecHOE TeTUIOBOE M3TydeHUE (M3TydeHUE a0COTIOTHO YEPHOTO TENA).
I'unoresza M. Ilmanka o kBaHTax.
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@DOTOHBI. DHEPTUs U UMITYJIbC (DOTOHA.

3axon cmewenus Buna.

ObvsicHenue 0CHOBHBIX NPUHYUNOS OellCEUs MeXHUYEeCKUX
VCmMpOoUcme, maxkux Kaxk: Cnekmpomemp, ¢homoasnemenm,
ghomoodamuux, myHHeIbHbIIL MUKPOCKON, COHEYHAas bamapes,
€6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ 51610 3a0AHHOU U HESI6HO
3A0AHHOU PU3ULECKOU MOOETbIO C UCTOIb30BAHUEM OCHOBHBIX
3aK0H06 U hopmyn no meme «Keanmosvie ssnenusiy.

doroaddext. OnbiTe A. I'. CronmeroBa. 3akoHbl poTodddekra.

VYpaBuenue Diinmrerina ais potodddexra. «KpacHas rpanuna» porodddekra.

Onpeoenenue yciosuil NPUMEHUMOCMU K8AHMOBOU MOOeIU
ceema.

AHanu3z K6aHmMoBvIX NPOYECCO8 € UCNONbIOBAHUEM YPABGHEHUS
Duinwmetina 05 pomospghexma, npunyuna coomHoUleHUll
Heonpeodenénnocmu I elizendepea.

Pewenue kxauecmeennvix 361()6111, mpe6yiou4ux NPpUMEHEHUA
3Hanul no meme «Keanmoesvie senenusy.

JlaBiieHue cBeTa (B YaCTHOCTH, JaBJICHHE CBETA HA a0COIOTHO MOTIIOMIAIOIITYIO
1 aOCOJIIOTHO OoTpakarotyro moBepxHocts). OnbiTe I1. H. JleGenena.

TexHUUeCKHe yCTPOUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: CIIEKTPOMETP,
¢doToseMenT, (OTOJATYNK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHast Oarapes,
CBETOMO
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Boanoesuvie ceoticmea uacmuy. Boanwt e bpotina. [[nuna
80/1HbL Oe bpotlns u pasmepwvl obaracmu 10KAIU3AYUY
osudicywetics yacmuywl. KopnyckyniapHo-601H080U OYaIu3M.

Huppaxyus s1eKkmponos Ha KPUCMALIAX.
Cneyugura usmepenuii 8 muxpomupe. CoomuowieHus
Heonpedenénnocmel I eizenbepea

Pewenue kxauecmesennwix 3a()aq, mpe6yi0u;ux NpUMEHEeHUs
3Hanull no meme «Keanmoesvie senenusy.

duszuka aroma 4/5

OmBITHI 110 UCCIICIOBAHHIO CTPOCHUS aToma. [naHeTapHast MO/IeNb aToMa
Pesepdopna.

[Toctynatel bopa. M3nydenwne u ornorieHne (GOTOHOB IIPH MIEPEXOC aTOMa
C OJIHOTO YPOBHSI SHEPTUU Ha APYTOM.

Ananusz KeaHmMoswix NPOYECco8 Ha OCHOBE NEPBEO2O U BMOPO20
nocmynamos bopa

Ilpakmuxym
Ilpakmuxym

Buasi ciekTpoB. CieKTp ypOBHEM SHEpTrUU aTOMa BOJIOPOIA.

CIIOHTaHHOE ¥ BBIHY)KJIEHHOE M3JIyYEHUE CBETA.

TexHu4eckue ycTpoucTBa U TEXHOJIOTMYECKHUE MTPOLIECCHI: CIIEKTPAIbHbIN aHAIIN3

(crieKkTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP
[IpakTukym
[TpakTukym
JlaGopatopHas paboTa
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@u3uKa aTOMHOIO0 SIAPA ¥ 3JIeMEHTAPHbBIX YacTull 5/5

Hyxionnas mozens siapa 'eiizen6epra—Banenko. 3apsn sapa. MaccoBoe 4rcio
sanapa. U30Tomsl.

PannoaktuBHOCTH. Anb(ha-pacnan. DIEeKTPOHHBIN U TTO3UTPOHHBIN OeTa-pacma.
I'amma-nsinyuenue.

Ipaxmuxym
Ilpakmuxym
Pewenue 3aoau

DHeprus CBs3M HYKJIOHOB B sijipe. SlnepHbie cuibl. Jledekt maccol siapa. SnepHble

peakuuu. J[eaeHUe U CUHTES SAEp

SAnepusle peakTopsl. [IpoOaemsl yripaBisieMoro Te€pMOsIEPHOI0 CHHTE3A.

OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIAEPHON IHEPTETUKHU.
Ilpakmuxym
Ipaxmuxym
Pewenue 3aoau

MeTopl perucTpaly U UCCIIeI0BaHMsl JIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. baprOHBI, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM Mozaenu. KBapk-IriirooHHAst MOAEb aJPOHOB.

®usuka 3a npeaenamu CtanaapTHoi Moaenu. TéMHas Matepus U TEMHAsI SHEPTUSL.

EnuacTBO n3uueckoit KapTUHBI MUpA.
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TexHUYECKHE YCTPOICTBA U TEXHOJIOTHIECKHE IPOIIECCHI: I03UMETP, KaMepa
BuiibcoHa, siiepHbIid peakTop, TEPMOSACPHBINA PeaKkTop, arToMHas bomoa,
MarHUTHO-PE30HaHCHAs ToMorpadus

Ilpakmukym

Ipaxmuxym

Pewenue 3a0ay

DJIeMeHTBhI ACTPOHOMHUHM H ACTP

opusukm 7/12

MeTtoasl ACTPOHOMHYECCKUX HUCCIICIOBAHUMN. COBpeMeHHI)Ie OIITUYCCKHUC TCIICCKOIIERI,
PaarOTCICCKOIIBI, BHCaTMOC(bepHaSI ACTPOHOMMUHL.

Bupn 3Bé3qaoro Heb6a. Co3Be3nus, SpKue 3BE3/bI, INTAHETHI, IX BUIUMOC JBIKCHIE.

Omanvl pazeumus acmponomuu. Ilpuxiaonoe u
MUPOBO33peHYecKoe 3HaueHue acmporomuu. [lpumenumocme
3aKOH08 PU3UKU O]15 00BACHEHUSI NPUPOObl KOCMUYECKUX
00beKmos.

Ocnognvle cozgezous Ceseprnoco nomyuapus u apkue 36e30bl

Ponb acmponomuu 6 cospemennoui kapmune mupa, 6
NPAaKmu4ecKou 0esmelbHOCmU 4el08eKd U OaibHeluem
HAY4YHO-MEeXHU4eCKOM pa3eumui.

ConHeyHast cucTeMa.

Comnnne. ConHednas akTUBHOCTh. McTounuk snepruu ConHLa U 3BE3.
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3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[narpamMma «CeKTpalbHbBIN Ki1acc —
CBETUMOCTBY. 3BE3/IBI IITABHOH MTOCIIE0BATENHHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTB» JUIs1 3BE3]] I1aBHOM MOCIIe1I0BATEIbHOCTH. BHYTpeHHEe cTpoeHue 3BE3I.

Ilpakmuxym

llpakmuxym

Obobwenue u cucmemamu3ayus COOEPIHCAHUSA PA30EN08
Kypca «Mexanukay,

CoBpeMeHHBIE MPEACTABICHUS O IPOUCXOXKIACHUU U 3BoTonMK CoNHIIA U 3BE3. DTarbl
JKA3HU 3BE3]I.

Muneunsri [TyTs — Hamra ['anaktuka. [Tomosxkerne u nemwkenne Conana B ["amakTuke. THTTBI
rajgakTuk. PaguoranakTuku u kBazapel. YEpHBIC IBIPHI B sIApaX rajJakTUK.

O606wenue u cucmemamu3ayuusi COOEPHCAHUs paz0enos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayus COOEPIHCAHUSA PA30EN08
Kypca «Mexanuxay,

O606wenue u cucmemamu3ayuusi COOEPHCAHUs pazoenos
Kypca «Monexynapuas ¢puzuxa u mepmoOUHAMUKA,

Bceenennas. Pacmpenne Beenennoit. 3akon Xa606ma. Pazoeranue ramakTuk. Teopus
Bosnbiioro B3peiBa. PeukToBOE U3Ty4YEHUE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.
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Hepeménnnie mpo6ieMbl aCTPOHOMUHT

O606wenue u cucmemamu3ayusi COOEPHCAHUs pa30enos
Kypca «Monekynapuas ¢puzuxa u mepmoOUHAMUKA,

0606wenue u cucmemamu3ayus COOEPHCAHUs pa30enos
Kypca «Monexynapnasn gpusuxka u mepmoOUHAMUKA»,

Ipumenenue 0CHOBONONALAIOWUX ACNPOHOMULECKUX
NOHAMUU, 3AKOHO8 U Meopull 0 AHAIU3A U OOBbACHEHUS
Quzuueckux npoyeccos, nNPOUCXo0AUWUX 8 36€30aX, 8 36E30HbIX
CUCMeMAXx, 8 MeXCealaKmuyeckol cpeoe, 08UIHCEHUS
HebecHblx mell, 2800yul 36630 U Beenennotl

O06006u1eHne 1 cucTeMaTH3alys coAepKaHus pa3zena Kypea « MexaHuka

O000I11IeHNE U CUCTEMATH3aIUs COIEPKaHus pa3eia Kypca « MonekyspHas Gpusuka
U TEPMOJIMHAMHKA)

O606wenue u cucmemamu3ayusi COOEPHCAHUs pazoenos
Kypca « neKmpoouHamura

Obobwenue u cucmemamu3ayusi COOEPHCaAnUsi pazoeos
Kypca « INeKmpoOuHamMuKay

Ob06wenue u cucmemamu3ayusi COOEPHCaAnUsi pazoeos
Kypca « QneKmpoOuHamMuKay

Peszeps

Peseps
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