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IHHOACHUTEJBbHAA 3AIITMCKA

MopenbHasi CHHXPOHM3MpOBaHHas pabodas mporpaMMa 0a30BOr0 H  yriyOJIEHHOTO

W3yYCHUS TpeaMeTa
«Dmsuka» B 10-11 xmacce paszpaborana Ha ocHOBe Paboumx mporpamMm CpeaHero ooOIero
obpazoBanus 1Mo ¢usnke (6a30BbI ypOBEHb, YIyOJIEHHBIN YPOBEHB), 0JJOOPEHHBIX PEIICHUEM
denepanbHOro y4eOHO- METOAMYECKOTO OOBEIUHEHUs 1Mo ofmeMy o00pa3oBaHUIO OT
29.02.2022r., mpotokoi 7/22.

JlaHHasi mporpamMma CIy»XHT OCHOBAaHHEM JJIsl yYUTENs MO pa3paboTke pabodel mporpamMmbl
no ¢u3uKe B Kiaccax, T pPeaTM3yITCs MyJIbTUNPOQHIbHBIN yueOHbIH TulaH. B pasnene
«Temarnyeckoe IUIAHUPOBAHHE» YUEOHOTO Kypca CoJepKaHHe OOYy4YEeHHUs CHHXPOHU3WPOBAHO
JUTSL OCBOCHHS 00YUaIONIMMUCS IpeIMEeTa Kak Ha 0a30BOM, TaK M YTriTyOJIEHHOM ypOBHE.

JlanHas mporpamma oOmpeAessieT 00sA3aTeNbHOE MPEIMETHOE COJCpKAaHHWE, YCTaHABIMBAET
NpUMEPHOE pachpeiefieHrne Y4YeOHBIX 4YacoB IO TEMaTHYeCKUM pas3ieiiaM Kypca u
PEKOMEHIyeMYIO TIOCIEI0BATEIbHOCTh U3YUCHHS TEM U Pa3eioB YUeOHOro MmpeaMeTa ¢ yuéTom
MEXIIPEIMETHBIX W BHYTPHUIIPSIMETHBIX CBS3€H, JIOTMKH YYeOHOIO TIpollecca, BO3PaCTHBIX
ocobeHHocTel oOyyvaronuxcs. [Iporpamma naér npeacTaBieHUE O LEIAX, COOepPHCaAHUU, 0Ouel
CTpaTeruv OOYyYCHUs, BOCIUTAHUS M Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO MpeaMeTa
«Dusukay Ha yrioy0aEHHOM YpOBHE U 0230BOM YPOBHE.

Uszyuenue Kypca ¢usuxu  yernyOnéHHo20  YpOBHsL  NO360JAem  peanu308amsv  3a0ayu
npogheccUoHanbHOl OpUeHmMayuu, HAnNPAIeHo Ha CO30aHue YCI08Ull OJisl NPOsGIeHUs CEOUX
UHMENLIEKMYANbHbIX U MBOPUECKUX CHOCOOHOCMEN KANCObIM YUAWUMCS, KOMOpble HeobX00UMbl
011 NPOOOIdICeHUsT 00PA308AHUSA 8 BLICUIUX VUEOHbIX 3A8E0CHUSX N0 PA3TUYHBIM  QU3UKO-
MEXHUYECKUM U UHIHCEHEPHBIM CReYUATIbHOCTISIM.

B nporpamme omnpenenstorcest ImIaHupyeMbIe pe3ysbTaThl OCBOCHUS Kypca (PU3HKHN Ha ypOBHE
cpeanero o0riero o0pa3oBaHus: JIMYHOCTHBIC, METANPEIMETHBIC, TPEIMETHBIC (Ha YIriyOJIEHHOM
u 6a30BOM ypoBHe). HayuHO-MEeTOH0IOTHYECKON OCHOBOM uist  pa3paboTku TpeOOBaHWH K
JUYHOCTHBIM,  METANPEIMETHBIM U TPEAMETHBIM pPe3yJIbTaTaM OOYYaroIIUXCs, OCBOUBIIHUX
IporpaMMy CpeJHero oouiero odpa3oBaHusi Ha YIiyOJEHHOM YpPOBHE, SBIISETCS CHUCTEMHO-
JEeSITEIbHOCTHBIN MOIXO/.

IIporpamma BKJIIOYaeT:
naaHupyemvle pe3yibmamsl OCBOCHHS Kypca (pU3MKM Ha yrIyOJa€HHOM M 0a30BOM YPOBHE,
B TOM YHCIIE

npeomemHule pe3yibmanul o rojiaM o0yUueHHUs;
cooepoicanue yuebHo2o npeomema « Duzuxay no 200am ooyuerus,
npumepHoe memamuieckoe NIAHUPOSaHUe C YKa3aHWEM KOJIMYECTBa YacoOB Ha W3y4YCHHE

KaXI0H TeMBl U NpUMEpHOl XaAPaKmepucmukou YUeOHOU OeamenbHOCMU Y4auuxcs,

peann3yeMoi py H3yYeHUHU STUX TEM.

[Iporpamma MMeeT NMPUMEPHBIA XapakTep U MOXKET ObITh MCIOJIb30BaHA YUUTEISIMH (PU3UKU
JUTSL COCTABIICHUS] CBOMX PA0OYMX TPOTPAMM.

Pabouas mporpamMMa He CKOBBIBA€T TBOPYECKYI0 MHUIMATUBY YUHUTENEH M HPEIOCTaBIISET
BO3MOXXHOCTH JUIl PeaM3allii Pa3INuHbIX METOJUYECKUX MOAXO0B K MPEnoJaBaHui0 (pU3NKH
Ha yriayOn€éHHOM M 0a30BOM ypOBHE MPH  YCJIOBHH  COXpaHEHHs  OOS3aTeIbHOW  YacTH
cogepkaHus  Kypca.  KoauuecTBo  4acoB B TeMaTH4ECKOM IUIAHUPOBAHWM HA U3yueHHE
KaXIOM TEeMBl SIBISICTCS OPHEHTUPOBOYHBIM M MOXKET OBITh HW3MEHEHO KaKk B CTOPOHY
YMEHBUICHHUS, TaK U YBEJIMYEHHUS B 3aBHCHMOCTU OT peau3yeMbIX METOJUYECKUX MOJXOJI0B U
YPOBHSI TOATOTOBIICHHOCTH YYaIIIXCSl.

KypcuBoMm B TekcTe mporpammbl BblJeneHbl ameMeHTsl Llenn n 3amaum, IlpeamerHbix
pesyabTatoB u ConmepkaHusi y9eOHOTO MaTepualia, KOTOpBIE MPEICTABICHBI ISl M3YUYCHUS Ha
yIi1yOJIE€HHOM YpOBHE

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»



dusznka Kak Hayka O HambOoiee OOLIMX 3aKOHAX TPHUPOABI, BBICTYIAS B Ka4ecTBe
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMH 00
okpyxatorieM Mupe. HIkonbHBIH Kypc (HU3UKH — CHCTEMOOOPa3yIOUNil i €CTECTBEHHO-
Hay4HbIX Y4EOHBIX MPEIMETOB, IIOCKOJIbKY (PM3UUECKUE 3aKOHbI JISKaT B OCHOBE IPOLIECCOB U
SBIICHUH, W3y4aeMbIX XHUMHEH, Owojorueit, ¢usnueckoil reorpadueii U acTPOHOMHEH.
Hcnonb3oBaHuEe U aKTUBHOE NPUMEHEHHE (U3MYECKUX 3HAHUH ONpPEAeNIwIo XapakTep U
OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHH B c(hepe PHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa,



MOJyYeHHUs HOBBIX MAaTEpHUaloB C 3aJaHHBIMH CBOMCTBaMU U Jp. V3yuyeHue (PHU3UKU BHOCHT
OCHOBHOM BKJIaJL B (OPMHPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBl MHpa Yydalluxcs, B
(dopMHpOBaHHE YMEHUH MPUMEHATh HAyYHBIH METO O3HAHUS MIPU BBHITIOJHEHUU MU y4eOHBIX
HUCCIIEIOBAHUMN.

B ocHoBy Kypca (GuU3MKM CpeOHEW IIKOJNBI TOJOXKEH psI HIeH, KOTOpBIE MOXKHO
paccMaTpuBaTh KaK PUHIUIIBI €r0 IIOCTPOCHUS.

Hoea yenocmuocmu. B COOTBETCTBUU C HEW KypC SIBIIACTCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX Pa3/eNoB (PM3MKH, BKIIOYAET KAK BONPOCHI KJIACCUUYECKOH, TaK U
COBPEMEHHOU (DU3UKH.

Hoesa 2enepanuszayuu. B cooTBeTCTBUM C Hell Marepuan Kypca QU3MKU OObEIUHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBisercs (OpPMHUpPOBAHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MAaTE€PHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peamusanusi NPEanosaracT HCIOJIb30BaHUE T'yMaHUTApHOIO
noTeHIMana GU3N4YEeCKoll  Haykw, OCMBICIICHHE CBSI3U pa3BUTHSA bu3uKu C
pa3BUTHEM o01ecTBa, a TaKXKe C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMH U
9KOJIOTUYECKUMU MPOOIEMaMH.

Hoesa npuxknaonon nanpagnennocmu. Kypc ¢uszuku yriyOoa€HHOTO ypOBHSA
IIpeIoyiaraeT 3HaKOMCTBOC IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOIMUECKUX MPHIIOKEHUN
U3yYEHHBIX TeOpUil U 3aKOHOB. [Ipu 3TOMpaccmMaTpuBarOTCs Ha YpOBHE OOIIUX MPEICTaBICHUN
Y COBPEMEHHBIE TEXHUYECKHUE YCTPOUCTBA U TeXHOJIoTun.Moea  akonozusayuu
peau3yercsi  IOCPEICTBOM BBEACHHUS 9JIEMEHTOB COJEP)KAHNUSA,
MOCBSIIEHHBIX SKOJIOTMUYECKUM MTPOOIEMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AHBI C
pa3sBUTHEM TEXHMKHU U TEXHOJIOTUH, a TAKXKE
00CyXIeHus TPOOIIEM PATHOHAIBHOTO PUPOAOTIOIH30BAHMUS U IKOJIOTUIECKOH O€30MacHOCTH.

OcBoeHme coaep)kaHusi MPOTPaMMBI JIOJDKHO OBITh MOCTPOSHO HA MPUHIUIAX CHCTEMHO-
JeSITeIbHOCTHOTO mnoaxona. Jlns ¢u3uMKu peanus3anus HTUX MPUHLMIOB Oasupyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSTEIBHOTO SKCIIEPUMEHTAa KaK MOCTOSHHO JEeWCTBYIOIIEro (axropa
yuebHoro mporecca. usa yenyOnéHno2o YpO8HA — 2MO CUCMEMA CAMOCMOAMENbHO20
YYEHUUeCKO20 IKCNEPUMEHMA, GKAI0YAIoWe20 Gponmanbhbvle yueHudecKue onblmul npu U3yieHuu
HO08020 Mamepuana, 1abopamopHvle pabomuvl u pabomsi npakmuxyma. Ilpu smom 603modicHbl
06a cnocoba peanuzayuu Guzuuecko20 npakmuxyma. B nepeom cuyuae npakmuxym npogooumcs
au6o 6 konye 10 u 11 xnaccos, 1ubo nocie nepeoco u 6mMopo2o NOLY200Ul 8 KAHCOOM U3 IMUX
Kaaccos. Bmopotii cnocod — smo unmezpayus pabom npakmukyma 6 cucmemy 1aoopamopHuix
pabom, Komopvie NpoBOOsSMCs 8 npoyecce usydenus pasoena (memwt). Ilpu smom noo
pabomamu nPAKMUKYMA NOHUMAEMCA CAMOCMOAMENbHOE UCCIe008aHUe, KOMOpoe NPo8oOUmcs
1O PYKOBOOCMBY C8EPHYMO20, 0000WEHH020 8U0a De3N0ULA2080L UHCTPYKYUU.

B mporpamme cuctema y4eHHYECKOTO HKCIIEPUMEHTA, JaOOpaTOPHBIX pabOT M MPaKTUKyMa
Ipe/CTaBiIeHa €IUuHBIM IepeyHeM. BpIOOp TemaTuku [Aias 3TUX BHJOB  YYEHHUYECKHX
MPAKTUYECKUX pabOT OCYLIECTBIIAETCS YUYaCTHUKaAMH OOpa30BaTeIbHOrO  Ipolecca HUCXOAs
U3 OCOOCHHOCTEH IOYpPOYHOIO IUIAHWPOBAHMS M OCHaIleHus kabuHera ¢pusuku. [Tpu sTom
oOecnieunBaeTcs OBIa/ieHHE OOy4YalOIMMUCS YMEHHUSIMHU MPOBOJIUTH TMpPSIMbIE U KOCBEHHbBIE
U3MEPEHUs, MCCIEJOBAHUS 3aBUCUMOCTEM (PU3MUYECKMX BEIMYMH M MOCTAHOBKY OIBITOB MO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAEIsAeTCs PEMIEHNUIO PacUETHBIX U KaueCTBEHHBIX 3ajad. IIpu sTom 1
pacu€THBIX 3aJa4y MPUOPUTETOM SBIISIIOTCS 3aJauyd C SIBHO 3aJaHHON U HeA6HO 3a0aHHOU
¢u3nuecKoil MOJenbIo, MO3BOJSIOIINE MPUMEHATh  U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH
KaK M3 OJHOrO paszfenia Kypca, TaK U UHTErpUpys MpUMEHEHUE 3HaHUI U3 pa3HbIX pa3zesioB.
Jlns KaueCTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3aJaHusi Ha OObscHeHue / MpeicKa3aHue
NpoTeKaHus (PU3MUYECKUX SIBJIEHUN U TMPOILIECCOB B OKpY’Kalolled >KU3HH, TpeOyromue BbIOopa
¢bu3nueckoil Mosienu s CUTYaIlH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ tTpedoBanusiMu @I'OC COO k maTepHaIbHO-TEXHUUECKOMY 00€CIeUeHUI0
y4eOHOro mporecca Kypc (GU3MKU yriryoa€HHOro U 0a30BOT0 ypOBHS B CPEAHEN IIKOJE JOJIKEH
U3y4yaThCsl B YCJOBMAAX TMpeAMETHOro kaduHera. B kabunere ¢(u3MKM JODKHO OBITH



HeoOXoauMoe J1abopaTOpHOE OOOpYNOBAaHUE [UIsl BBITIOJHEHHUS YKa3aHHBIX B IPOrpaMMe
VYCHHUYECKUX  OIBITOB, JIA0OpAaTOpPHBIX pabOT W  paboT TMpakTHKymMa, a  Takke
JIEMOHCTpaIlMOHHOE 000pYIOBaHHE.

JleMOHCTpallMOHHOE ~ 000pynoBaHHE (QOPMHPYETCSI B  COOTBETCTBUU C  IPUHIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M OOCCIIEYMBACT TOCTAHOBKY IEPEUYHCICHHBIX B IpOTrpamMme
KJTFOYEBBIX JIGMOHCTPALINH JIJIsl HCCIIEIOBAHUS M3y4aeMbIX SIBJICHUN U MPOLIECCOB, IMITUPHUYECKIX
¥ (QyHIaMEHTAIBHBIX 3aKOHOB, X TEXHHUUYECKUX MPUMEHEHHI.

JIaboparopHoe 000pyOBaHKE IS YYCHUYECKUX MPAKTUYCCKUX padOT GOpMHPYETCS B BUJC
TEMAaTUYECKHX KOMIUIEKTOB MW OO0ECleuMBaeTCsi B pacu€Te OJJHOTO KOMIUIEKTa Ha JBYX
oOyuatonuxcs. TemaTtuueckue



KOMILIEKTBI JIaOOpaTOPHOTO OOOPYAOBaHMS JODKHBI OBITH TOCTPOCHBI Ha KOMILIEKCHOM
HCTIOJIb30BAaHUH aHAIOTOBBIX U IU(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX M3MEPHTEIBHBIX
CHCTEM B BHJIE IIU(PPOBBIXJIA00PATOPHIA.

OEJN U3YYEHUA YYEBHOI'O IIPEJIMETA «®PU3UKA»

OCHOBHBIMU TETISIMU U3y4eHUsI GU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (hopMHUpOBaHKE UHTEPECA M CTPEMIICHHUS 00YUAIOIINXCS K HAYYHOMY M3YUYEHUIO
MIPUPO/IbI, Pa3BUTHE UXUHTEIUICKTYAJIbHBIX B TBOPYECKUX CITIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUN O HAyYHOM METOJAC IIO3HAaHHUS | POpMUpPOBAHUE
HCCIIEIOBATEIILCKOTOOTHOIIICHUS K OKPYKAIOIIAM SIBIICHUSIM;

e (QopmMupoBaHHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysbTara HM3y4eHHUS OCHOB
CTpPOCHUSI MaTepuuu (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (hopMHUPOBaHHE YMEHUN OOBSCHATH SIBJICHUS C UCIOJIb30BaHHEM (DU3UUYCCKUX 3HAHUU H
HAyYHBIXJOKA3aTEIbCTB;

e (opmupoBaHUE MPEACTABICHUN O poiu (DU3UKHU ISl Pa3BUTHS APYTUX €CTECTBECHHBIX
HayK, TEXHUKHH TE€XHOJOTHUI;
paszsumue npeocmasienuli 0 803MONCHbIX chepax Oyoywel npogdeccuoHaIbHOU
0esimelbHOCIU, CEA3AHHBIX C PUIUKOL, NOO20MOBKA K OdbHeuulemy 00y4eHUIo 8 3Mom
Hanpasienuu.

o JlocTmkeHue 3TUX Ieneld 00eCIeurnBaeTCs PENICHHEM CICIYIOIIMX 3aJad B IPOIecce
M3y4YeHHsI Kypca QU3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

e TpHOOpETEeHUE CHUCTEMbI 3HAHUK 00 OOmMMX (U3UYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUAX, BKIIOYAS MEXaHHKY, MOJIEKYJSIpHYIO (U3UKY, DIEKTPOJUHAMHUKY, KBAaHTOBYIO
(U3HKY U DJIEMEHTHI aCTPO(DU3HKHY;

e (QopmMupoBaHHE YMEHUH TPHUMEHATH TEOPETUYCCKUE 3HAHHS I  OOBSICHEHUS
(U3MYECKUX SIBJICHUN B MPUPOAEC M JUIS TPUHATHS TPAKTUYECKUX PpEUICHUH B
MMOBCEAHEBHOM JKU3HU;

® OCBOCHHE CITOCOOOB PEHICHUS Pa3IMIHBIX 33/1a4 C SIBHO 33/IaHHON (PU3NICCKON MOJIEIIBIO,
3aa4, TOJPa3yMEBAIOIIUX  CAMOCTOSITENIFHOE  CO3JaHhe  (PU3UYECKOM  MOJeNH,
aJICKBATHOW YCJIOBUSM 3aJIa4H,B TOM UHCIIC 33]1a4 HHKEHEPHOTO XapaKTepa;

e TmMoHWMaHWe (PU3MYECKHX OCHOB W MPHUHITUIIOB JCHCTBHUS TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

® OBJQJICHHE METOJAMH CaMOCTOSITENIFHOTO TUIAHUPOBAHMS U TPOBENEHUS (PU3MUEeCKHX
IKCIIEPUMEHTOB, aHAJIN3a U MHTEPIIPETAN HHPOPMAIIHH, ONIPEICICHIS JOCTOBEPHOCTH
MOJTy4€HHOTO PEe3yJIbTaTa;

CO3/IaHME YCJOBMM HJisi Pa3BUTUS YMEHUH MPOEKTHO-HCCIEI0BATENbCKOM, TBOPUECKOMH

JIeITEIIbHOCTH;
passumue unmepeca K cghepam npogpeccuonanbHol 0esmeibHOCmu, C8A3AHHOU ¢ (USUKOLL.

MECTO YYEBHOI'O HPEIMETA «®U3UKA» B YYEBHOM I1IJIAHE

B cootrBerctBun ¢ ®I'OC COO yrayOnéHHBI ypoBeHb M3Yy4YeHHs y4eOHOro MpeaMmera
«®u3nka» Ha YpOBHE CpeaHEro oO0mmero oo0pa3oBaHus BBIOMpaeTcs OO0ydYarOIMIMMIUCH,
IUIAHUPYIOIIMMHU  MIPOAOJDKEHHE O0pa3oBaHMA 10 CHEIHATIBHOCTSIM (U3UKO-TEXHUYECKOTO
npous.

VY4eOHbIM IIaHOM MpeayCcMOTpeHo u3yuyeHue gpusuku B 00béme 340 u 3a 1Ba roga o0ydeHus:
5 u B Hememto B 10 m 11 kmaccax, Ha 06a3oBoM  ypoBHEe B o0BéMe 136 u 3a ;mBa rona
oOyuenus mo 2 u B Hememto B 10 u 11 xnaccax. B temarnueckom ruranupoBanuu s 10 u 11
KJIACCOB IPEJIONATAI0TCs PE3EPB BPEMEHH, KOTOPBI YUUTETh MOXKET HCIIOJIb30BaTh 110 CBOEMY
YCMOTPEHHIO, U IOBTOPUTEIHHO-0000IIIA0IINE YPOKH.



INTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMS YYEBHOI'O ITPEJIMETA
«PU3UKA» HA YPOBHE CPEJIHEI'O

OBILIEI'O OBPA30BAHUA



OcBoenue yuebHoro mpeamera «®dusmka» Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHUs
(yroyOnénublii 1 0a30BbIi  ypOBEHb) JODKHO OOecrmeuuBaTh JOCTIDKEHHE —CIEAYIOMINX
JUYHOCTHBIX, METalpeAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

Tpasxcoanckoe eocnumanue:

e chopMHUPOBAHHOCTH TPAKIAHCKON MO3UIUN OOYYarOMIerocss Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCHIICKOro OOIIEeCTBa;

® [PUHATUE TPAJAULUOHHBIX 00IIEYETOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX
IICHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO NESTEJIBHOCTh B MHTEpPECaX I'PakIaHCKOro OoOIIecTBa,
y4aCTBOBAaThB CAMOYINPABJIEHUH B IIKOJIE U AETCKO-FOHOIIECKUX OPraHU3alUsX;

® YyMEHHE B3aUMOJCHCTBOBATh C COLMAIbHBIMU HWHCTUTYTaMH B COOTBETCTBUHU C HX

® TOTOBHOCTb K T'YMAaHHUTAapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.

Hampuomuuecm)e eocnumanue:

e c(hOpPMUPOBAHHOCTH POCCUHCKOM TPAKIAHCKON HICHTHYHOCTH, TATPHOTH3MA;

® [ICHHOCTHOE OTHOIIIEHHE K FOCYAapCTBEHHBIM CUMBOJIAaM; IOCTHKEHUsAIM Poccun B pusuke
Y TEXHHKE.

jlyxoeuo-upaecmsenuoe eocnumaHnue:

e cpopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBEICHUS;

® CIOCOOHOCTH OLIEHHWBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YYEHOTO;

® OCO3HAHHWE JJMYHOTO BKJIAJIA B TOCTPOEHUE YCTOMUMUBOTO OYAYIIETO.

Acmemuueckoe socnumanue:

® HCTETHMYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucymero (Gpu3ndecKkoiHayke.

Tpyoosoe éocnumanue:

® WHTEpPeC K pasnu4HbiM chepaM Tpo(hecCHOHATBLHON JACSITeILHOCTH, B TOM YHCIIS
CBSI3aHHBIM C (PM3UKON U TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OymyIiei
MpoQeCCUu U PeaT30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TITaHbI;

® TOTOBHOCTH U CITIOCOOHOCTH K 0Opa30BaHHIO M CaMOOOpPa30BaHUIO B 00IacTH (PU3UKU Ha
MPOTSHKEHUM BCEH KU3HU.

OKonocuueckoe socnumanue:

e cOpMHUPOBAHHOCTH IKOJIOTHUECKOIN KyIbTYphl, OCO3HAHHE TJI00ATFHOTO XapaKTepa
9KOJIOTMUECKUXITPOOIIEM;

e [UIAaHUPOBAHUE W OCYIIECTBICHUE JIEUCTBUI B OKPYXAIOIIEH Cpelae Ha OCHOBE
3HaHUs LEeyCTONYMBOTO pa3BUTHUS YEIIOBEUECTBA;

® pACIIMPEHUE ONbITA AEATEILHOCTH 3KOJIOTMUYECKOW HANPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUN TTO(U3UKE.

llelmocmu HAYYHO020 RO3HAHUA:

e chOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3Butus GpU3NUECKON HAYKH,

® (OCO3HaHME LEHHOCTHM HAyYHOW JEITEIbHOCTH, T'OTOBHOCTH B IMPOLECCE H3YyUYECHUS
(GU3UKA  OCYIIECTBIATh  NPOSKTHYID HM  HCCIEJOBATEIBCKYIO  JEATEIHbHOCTH
WHJIMBUIyaJbHO U B TPYIIIIE.

B mporecce mocTukeHUsT TMIHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOTPaAMMBbI CPEIHETO OOIIETO
oOpa3oBaHus 1Mo (usuke y OOYYAIOIIUXCS COBEPIICHCTBYETCS IMOYUOHANbHLIL UHMELLeKN,
MpeAnoaararonuii chOpMHUPOBAHHOCT:

CAMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE COCTOSTHUE,
BHJICTHb HAIPaBJIEHUS Pa3BUTHUsI COOCTBEHHOMN 3MOIMOHAIBHON cepbl, OBITh YBEPEHHBIM
B cebe;

camope2ynuposanus,  BKIIOYAIOIIET0  CAMOKOHTPOJb,  YMEHHWE  IPUHHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJIEHUE, CIIOCOOHOCTh aTanTHPOBATHCSI K IMOIMOHATBLHBIM

GbyHKIH



HU3MCHCHUAM U IIPOSABIIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;



GHYymMpeHHel Momueayuy, BKIOYAIOIEH CTPEMIICHUE K JOCTHKEHUIO LENIN U yCIIEXY,
ONTHMH3M,MHHIINATUBHOCTb, YMEHHE JEHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;
omMhamuy, BKIOYAOMEH CI0OCOOHOCTh IIOHUMATh AYMOLUOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €TONPH OCYLIECTBICHUN OOIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMUIO;

COYUANILHBIX HABLIKOG, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOILEHHS C APYTMMHU
JOABMH,3a00TUTHCA, TIPOSIBIIATH HHTEPEC M pa3periaTh KOH(PIUKTHL.

METAINIPEAMETHBIE PE3YJIBTATbBI

yHI/IBepcaJH)HLIe

NO3HABATeJbHbIE e CTBHUA

ba3oBble Jornyeckue

NeHCTBUA:

CaMoCTOSITeNIbHO (POPMYJIMPOBATH U aKTyaJIU3UPOBATh MPOOIEMyY, pacCMaTpuBaTh €€
BCECTOPOHHE;

ONPEIEATh UEIH IEATEIbHOCTH, 33aBaTh IapaMeTPbl U KPUTEPHUH UX JOCTUKEHNUS,
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHUBOPEYUS B pACCMATPUBAEMBbIX SBJICHUSIX;
pazpabareiBaTh IUTAH pEHIEHUS MpoOJIeMbl ¢ yuyéTOM aHaiu3a HMEIOIUXCS
MaTepualbHbIXH HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIENISIM,
OLICHHUBATh PUCKUIIOCIEACTBUN NESTEIbHOCTH;

KOOPJIMHHUPOBATh U BBINOJHATH pabOTy B YCIOBUSX pPEaIbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTOB3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBrle ncciaenoBarebLCKIE JeHCTBHSA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU TOHATHAMH W METOAaMH (U3NIECKOM
HayKH;

BJIa/IETh HABBIKAMU Y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHOU J1€ATEIbHOCTH B 00J1aCTH
¢u3uKN; cCIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOOB PELICHHUs
3a/1a4 (PU3UYECKOro COoep KaHUsl, IPUMEHEHHUIO Pa3IMUHbIX METOJI0B IO3HAHUS;

BJIa/IETh BUJAMH JIEATEIBHOCTH IO IOJY4YEHHIO HOBOTO 3HAHMS, €ro MHTEpHpeTalui,
npeoOpa3soBaHUIO U NMPUMEHEHHMIO B PA3JIMYHBIX YYEOHBIX CHUTyallMsX, B TOM 4YHCIE
IIPU CO3/1aHUU Y4E€OHBIX MPOEKTOBB 00JacCTH (PU3UKY;

BBISIBJISITH TPUYUHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3aJady, BBIIBUraTh
TUNOTE3y €€ pEIIeHHs, HaxOOUTb AapryMeHTbl I JOKa3aTelbCTBA  CBOUX
YTBEPKICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATh IMOJIyYEHHbIE B XOJE PpELIEHUS 3aJaud pe3yibTaTbl, KPUTHYECKU
OLIEHHMBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJla4yM B O0Opa30BaTEIbHOMN NEATENbHOCTH, B
TOM YHCJIe IIPU U3YYEHUH (PU3HKH;

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPHOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHU MO (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATENbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JacTe;

BBIIBUTAaTh HOBBIE HJEHM, INpeUlaraTb OPUTMHAJIBHBIE IOJIXOJbl U PELICHMUS;
CTaBUTh MPOOJIEMBIN 331a4H, IOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.

Pab6ora c unpopmanueii:

BJIaJIETh HAaBBIKAMU TOJIY4YEeHUsT MHPOPMALUN (PU3MUECKOTO COAEPIKaHUS U3 UCTOYHHKOB
pPa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIISATH IOMCK, aHAJIW3, CHUCTEMAaTH3alUI0 U
MHTEpHpeTanio nHPOpMALUY PA3TUYHBIX BUIOB U (HOpM MpeICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCMOJb30BaTh CpeJICTBA WH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B



pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3aLMOHHBIX 33a4 C COOJI0ACHUEM
TpeOOBaHUN ASPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, PECypcocOEpeKeHUs,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (M3UYECKOTO COAEp)KaHUS B pa3NU4HBIX (Qopmarax ¢ yd€TroMm
HazHavyeHUs WH(pOpPMAaIMK W IIEJICBOW AayJAMTOPUH, BHIOMpas ONTUMAIBHYI (opMy
MPEJCTABICHHUS ¥ BU3YyaIU3alllH.
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YHnBepcanLHme KOMMYHUKATHBHBIC JeHCTBHUA

Oo0menmne:

OCYIIECTBIISATH OOIIEHNE Ha YPOKax (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh IPEANOCHUIKH KOH(MIMKTHBIX CUTYalUN U CMSTYaTh KOH(MIUKTHL;
Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHaAR HCATCJIbHOCTD:

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW 1 MHIUBUAYATbHON paOOTHI;
BBEIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JCUCTBUN C Yy4ETOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH KaKJIOTO YJICHA KOJUIEKTUBA;

MIPUHUMATh LEJIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAMHUPOBATh
JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABJIATH IUIAH AEHCTBUHM, PACIIPEEIATh POJIU C YUETOM
MHEHUH YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLICHUBATh Ka4yecTBO CBOEro BKJIaJ1a U KaKJ0ro
IpeaiaraTb HOBbIE MPOEKTHI, OLICHUBATh MIEU C MO3ULUU HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATETUYECKOE TOBEICHUE B PA3JIMYHBIX CHTYAIUSX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITH MHUITMATUBHBIM.

YHuBepcaiabHbIe

PeryjasiTuBHbIC IleﬁCTBI/Iﬂ

Camoopranu3anusi:

CaMOCTOSITENIFHO OCYLIECTBIISTH IO3HABATENFHYIO JEATEIBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3aJady, IUJIaH
BBITIOJIHEHUST MTPAKTUYECKOU paboTHhI ¢ yuérom MMEIOIINXCS pecypcos,
COOCTBEHHBIX  BO3MOKHOCTEW U MPEIMOUTEHUII;

JIaBaTh OLICHKY HOBBIM CUTYyalUsM;

pacimupsaTh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €Tr0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelicHue;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSBICHUIO IIMPOKOH IPYIUIIUHU B 00JIaCTH
(hbU3UKH, TOCTOSTHHOTIOBBIIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHD.

CaMOKOHTPOJIb!

J1aBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YNIBTATOB LEIIAM;

BIIAJIETh HaBbIKAMH ITI03HABATEIILHON peduexkcun KaK OCO3HAHUA
COBEpIIAEMBbIX  JEHCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUI;
MCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYyalllH, BHIOOpAa BEPHOTO PEIICHNUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10

UX CHIDKEHHIO; - TPUHUMATh MOTUBBI U apI'yMEHTHI APYTUX MPU
aHaJln3e pe3ysIbTaToB JesTenbHOCTH. [IpuHsTHE cedst u Apyrux:

MIPUHUMATD ce0sl, TOHUMasi CBOM HEOCTAaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI M apTyMEHTHI APYTUX [TPU AHATIU3€E PE3YNIbTATOB AEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPaBO JPYTrUX Ha OIIHUOKH.

IMPEJMETHBIE PE3YJIbTATBI

10 kaace

Y4acCTE
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B nponecce nzyuenus kypca pusuku yriay0iaéHHoro u 6azosoro ypoBHs B 10 kiacce y4eHHK
HAY4YUTCS:

[Tornmath (IEMOHCTPUPOBATH) pPOJIb (PU3UKHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOH,
9KOJIOTHYECKOH,

COIIMATILHOM W JTHYECKON cepax IesATEIHHOCTH 4YEIOBEKa, pPOJb M MeCcTo (HU3MKUA B
COBPEMEHHON Hay4yHOW KapTHUHE MUDa; 3Hauenue onucamenbHou, U
cucmemamusupyiowetl, O00bACHUMENbHOU U NPOSHOCMUYECKOU YHKYull  usuueckoul
meopuu — MeXAHUKU, MOJEeKVIAPHOU (QU3UKU U MepMOOU- HAMUKU, POJb (DU3UYECKOLl
meopuu 8 ¢hopmuposanuu npeocmasieHull o QuauYecKol KapmuHe Mupa; pazIndarhb
(Y4uTBIBATE) YCIOBUS MPUMEHUMOCTH MoOJeNell (U3NYECKUX Tell U MPOIECCOB (SIBICHUI):
WHEepLUajgbHas cucteMa oOTcuéra, aOCONIOTHO TBEPAOE TEJIO0, MaTephalibHas TOYKa,
PaBHOYCKOPEHHOE JABM)KEHHE, CBOOOJHOE MajeHue, abCoNIOTHO ynpyras aedopmanms,
abCoIIOTHO yripyroe u abco- JI0THO HEYNPYroe CTOJIKHOBEHHS, MOJENH Ta3a, KUAKOCTH U
TBEPAOro (KpPUCTAJNIMYECKOr0) TeNla, HWJICallbHBbIM ra3, TOUYEYHBIH 3apsi, OIHOPOIHOE
AIIEKTPUYECKOE I10JIE;

pa3nuyath yCJIOBHs (TpaHHUIbL, 00JacTH) MPUMEHUMOCTH (DPU3MUYECKUX 3aKOHOB, MOHUMATH
BCeoOmuii Xxapakrep (QyHIaMEHTATLHBIX 3aKOHOB U OTPAaHMYCHHOCTh MCIIOJIb30BaHMS YaCTHBIX
3aKOHOB; AHAJIU3UPOBATh U OOBSACHATH MEXAHWYECKHE MPOLIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBI€ MOJIOKECHUS U

3aKOHBI MEXaHUKHU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBHKEHUS, (POPMYIbl KHHEMATHKU
PaBHO- YCKOPEHHOTI'O JIBUXKEHMUS, npeobpazosanus I anunes 01 cKopocmu u nepemeuetus,
3akoHbl HbIOTOHA, npunyun omunocumenvnocmu I anunes, 3aKOH BCEMUPHOTO TSATOTEHMUS,
3aKOHBI COXpPAHEHHS HMITyJIbca M MEXaHHMYeCKOW OJHEPruH, C643b pabomvl Cuibl C
U3MEeHeHUueM MeXAHUYEeCKOU 3SHepauu, YCI08Us pAeHOGecuUs meepioco mena); TMPU ITOM
HCII0JIb30BaTh MAaTEMAaTHUECKOE BBIPAXKEHUE 3aKOHOB, YKA3bI8AMb VCI08UL NPUMEHUMOCTU
Qusuueckux 3axonos: npeobpasosanuil I anunes, 6mopozo u mpemove2o 3akoHos Hvromona,
3aKOHO8 COXPAHEHUS UMNYIbCA U MEXAHUYECKOU SHEPeULl, 3aKOHA 8CEMUPHO20 MACOMEHUsL;

AQHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHl M SBICHUS, HCIOJIb3ys OCHOBHBIC
nosokeHuss MKT u 3aKoHBI MOJICKYJISAPHOW (PU3HKU M TEPMOIAWHAMHKH (CBS3b JIABJICHHS
UJEaNbHOIO Ta3a €O CpeJHed KHUHETHMYECKOM »SHEpPruel TEeljJoBOro JBMXKEHHUS H
KOHIIEHTpallMel €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BELIECTBA CO CPEIHEN KUHETHYECKOH
SHEPrUel TEeIIOBOrOo JBWKEHHUS €ro YacTHIl, CBs3b JaBJIEHUS HJEAJHLHOTO Ta3a C
KOHIIEHTpalluel MOJIEKYJ M €ro TeMIleparypoil, ypaBHeHne MennaeneeBa— KianelpoHa,
MEePBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUsS YHEPIHH B TEIJIOBBIX Mpolleccax); Mpu
TOM HCIIOJIb30BAaTh MAaTEMaTHYECKOE BBIPAKEHHWE 3aKOHOB, VKA3bl8AMb  YCI08US
npumenumocmuypasHenus Menoeneesa—Knanetipona;

AHATM3UPOBATh U OOBICHATH (OMUCHIBATEH) AIEKTPUUYECKUE SBICHUS, UCTIONB3Ysl OCHOBHBIE
MIOJIOKEHUS ¥ 3aKOHBI DJIEKTPOIUHAMUKH (3aKOH COXPaHEHHS AJIEKTPUUECKOTO 3apsiia, 3aK0OH
Kynona, nomenyuansnocmes 2nekmpocmamuyecko2o NOAsA, NPUHYUN  CYNEPROSUYUU
NeKMPUYeCKUx noJjietl, npu 2mom YKaA3vléds Yclosus npumeHumocmu 3axora Kynowa; a
TaK)K€ MPAKTUYECKH BaXKHBIE COOTHOIIEHUS: 3a- KOHbI Oma il y4yacTKa IeNnd W s
3aMKHYTOM 3JieKTpuueckor mnenwu, 3akoH Jxoyms—Jlenna, npasuna Kupxeogha, 3axomnul
Dapades 015 31eKMpoNU3QA);

onucvleams @QuaudecKue npoyeccvl U A6IEHUs, UCNOIb3VA GeIUYUHbL: NepemelyjeHue,
CKOPOCMb, YCKOpeHue, UMNYIbC mend U CUcCmeMvl mell, CUNd, MOMEHM CUlbl, OdéleHue,
NOMEHYUANbHASL IHEP2Us, KUHeMU4ecKas dHepeus, Mexanudueckas sHepaus, paboma Cuibl;
YeHmpocmpemMumenbHoe YCKOpeHue, CUla mANCecCmu, CUuia Ynpy2ocmu, Cula MmpeHus,
MOWHOCMb, 3Hep2us 83aumooelicmeus mena ¢ 3emnéi 601u3u e€é noGepxHOCmu, SHepus
Yupy2ou Oeghopmayuu NPYHCUHDBL, KOIUHECMBO Menaiomvl, aOCONOMHAA meMnepamypa
mena, paboma 8 mepmoOUHamuKe, GHYMpPeHHss IHePeUsl UOealbH020 0OHOAMOMHO20 2a3d,
paboma udeanbHo20 2asd, OMHOCUMENbHAA GaaxdCHOCMb 68030yxa, KIIJ] uoeanvrnoco
Mensoeo2o oOgueamens, JJeKmpuyeckoe noje, HANPA*CEHHOCMb INeKMPULecKo20 Hoj,
HANPANCEHHOCMb NOAA MOYEYHO20 3apAdd UMY 3apPANCEHHO20 Wapa 68 6aKyyme U 6
OusieKmpuKe, HOMEHYUAN INeKMPOCMAMULECKo20 NOs, PA3HOCMb  HOMEHYUAN08,
INEKMPOOBUNCYWAS CUNA, CUNA TOKA, HANPANCEHUe, MOWHOCMb MOKA, JJeKMpUiecKasl
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EMKOCMb NIOCKO20 KOHOEHCAMopa, COnpomusiieHue Y4acmKka yenu ¢ nocie0o8amebHbiM u
NApaienbHblM COeOUHEHUEM Pe3UCNOPO8, FHEPUsL INEKMPULECKO20 NOJsi KOHOEHCAmopa,
OOBSICHATH OCOOCHHOCTU MPOTEKAHUS (U3NYECKUX SIBJICHUNA: MEXaHWYECKOe BI)KEHUE,
TEIJIOBOE JBIKEHHE YaCTHUIl BEIECTBA, TEIUIOBOE DPAaBHOBECHE, OPOYHOBCKOE [IBIDKEHHE,
middysus, wucnapeHue, KUIEHWE ¢ KOHJCHCAIMS, IUIABICHHE W KPUCTAJUIM3ALUS,
HAIpPaBJICHHOCTh TEIIONEpeauu, HICKTPUIAHNS TEI, IKEUNOMEHYUATbHOCTb NOBEPXHOCMU
3apANCEHH020 NPOBOOHUKA,

IPOBOANUTH HCCIIEOBAHHE 3aBUCHMMOCTH OJIHON (DM3UUECKON BEIMYMHBI OT JIPYyro ¢
UCTIOJIB30BAaHUEM IPSIMBIX U3MEPEHUI: IPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH
pE3yJBTaThl MMOMYYSHHON 3aBUCHMOCTH (DM3MYECKUX BEIHYHMH 8 8ude cpaghukos ¢ yuémom
abconomHulX nocpewHocmell usmepeHul, 1eaTh BEIBOBI IO PE3yJIbTaTaM UCCIICIOBAHUS,

MPOBOJAWTh KOCBEHHBIC M3MEpPeHHMs (HU3MYECKMX BCIMYMH, IIPH OSTOM BBIOMpATh
ONTHMAJILHBIA METOJ U3MEPEHHUSI, OIICHUBATh a0COFOTHBIC U OTHOCUTEIIbHBIC MOIPEITHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPHUM;

NPOBOOUMDb ONBIMBL NO NPOBEPKEe NPEOSIONCEHHOU 2UNOmMe3sbl.: NIAHUPOBAMb IKCHEPUMEHM,
cooupams dKCHePUMEHMANbHYI0 YCMAHOBKY, AHATUUPOSAMb NOJYYEHHble Pe3yIbmamsl U
oenamu 61600 0 CMAMyce npedylONCEHHOU CUNOME3bl;

coOyroiaTh TpaBWja OE30MacHOr0 Tpyla MPH MPOBEACHUU WCCICIOBAHUNA B paMKax
y4eOHOTO JKCIEPUMEHTA, MPAKMUKymMa W Y4eOHO-HCCIECIOBATEIbCKOH W TMPOCKTHOMN
NESITEIPHOCTH C  KCIOJB30BAaHHMEM HW3MEPUTEIBHBIX YCTPOMCTB U J1TaOOPaTOPHOTO
000pyaOBaHNUS;

pemath pacyETHBIC 33a]a4H C SBHO 33JJAHHOW U Hes16HO 3a0anHOl (PU3NUECKON MOJIETBIO: Ha
OCHOBAHMHU aHAJIM3a YCIIOBHsSI OOOCHOBBIBATH BBIOOP (PH3MUECKOW MOJEIH, OTBEUarOIIeH
TpeOOBaHUSAM 3a/la4yd, TPUMEHSITH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCHYIANIbL
@usuueckux meoputl TPU WCIOIH30BAHUM MATEMATHYECKUX METOJIOB PEIICHUs 3ajad,
NPOBOJUTH PAcu€Thl HA OCHOBAHMM HMMEIOIIMXCS JIaHHBIX, aHAIM3HPOBATH PE3YJIbTAThI U
KOPPEKTHPOBATh METO/IbI PEIICHHsI CYyYETOM MOJTyUYECHHBIX PE3YJIbTATOB,

pemiath Ka4yeCTBEHHbBIC 3aJauu, mpebylowjue NpUMEeHeHUs 3HAHUL U3 PA3HLIX pa30enos
WKOIbHO20 Kypca (QU3UKU, a MaKdce uHmezpayuu 3HAHUL U3 Opyeux npeomemos
ecmecmeeHHO-Hay4Ho20 YUKIa: BHICTPAuBATh JOTMUYECKYIO IIETIOYKY PACCYkACHUHN ¢ OMOpon
Ha MU3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTUHU (PUZNUYECKUE SIBICHUS,

UCNONL308aMb MEOPEMUUECKUEe 3HAHUSL 0Nl OOBIACHEHUs. OCHOBHBIX NPUHYUNOE pabombl
UBMEPUMENbHBIX NPUOOPOS, MEXHUYECKUX YCMPOUCIE U MEXHO02UYECKUX NPOYECCOs;
MCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS 10 (DU3HMKE B MTOBCEIHEBHOM XKU3HU ISl 00eCTIeYeHUS
0e3- omac- HOCTH TIPH OOpaIieHHH C MPUOOpPaAaMH M TEXHHYSCKUMHU YCTPOWCTBAMH, IS
COXPAHEHHUS 3JI0POBbS U COOIIOACHHSI HOPM JKOJIOTHUECKOTO TOBEICHUS B OKpPYKAFOIICH
cperne;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DM3HKOB B pa3BHUTHE
HayKH, B 00bSICHEHHE MIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;
AHAUBUPOBAMDb U OYEHUBAMb NOCIEOCMBUsL OLIMOBOL U NPOUBOOCMBEHHOU 0esIMENbHOCHU
YenoeeKa,  CEA3AHHOU € QusuuecKuMu npoyeccamu, ¢ NO3UYUL  IKOIOSUHLECKOU
bezonachocmu, npeoCmAasieHull. 0 PAYUOHATLHOM NPUPOOONONIb30GAHUU, d  MAKI’CEe
PA3YMHOM UCNONIb30BAHUU OOCIUINCEHUL HAYKU U MEXHOA02Ull 011 OANbHeluule20 pa3eumuis
yenoseuecko2o obuecmaad,

NPUMEHSTh pPa3u4Hble CIOCOObI paboThl ¢ MHpopmanmel (GpuU3NMUecKoro conep:kaHus C
UCIIOJTb30BaHUEM COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJOTHH: TPU 3TOM HCIIOIH30BaTh
COBpEeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU TSl TIOMCKA, TEpepadOTKU U MPeabsBICHUS
y4eOHOM W HAy4YyHO- TOMYJSIPHON HH(OpMAIHH, CTPYKTYpPUPOBAHHUS W HWHTEPIIPETALUU
uH(GOpMAIINK, TIOJIYYCHHOH W3 pa3jIMYHbIX HCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH
noJlydaeMyro UH()OPMALUIO U oyeHusams e€ 00CMOBEPHOCMb KAK HA OCHOBE UMEHUUXCS
3HAHULL, MAK U HA OCHOBE AHAIU3A UCMOYHUKA UHGOopMayuu,

NpOsGNAMb  OP2AHU3AYUOHHbIE U NO3HABAMENbHble  YMEHUs  CAMOCMOSMENbHO20
npuobpemenuss HOBbIX 3HAHUL 6 Npoyecce BblNOJHEHUsI NPOEKMHbLIX U YUeOHO-
uccredosamenvbckux pabom,; paboTaTh B TPYIIE C BBHIMOIHEHUEM PA3IUYHBIX COIUATBHBIX
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pojiel, MIaHUpPOBaTh pPaOOTy TPYMIbl, PALMOHAIBHO paclpeleNiaTh JAeATEIbHOCTh B
HECTaHIapPTHBIX CUTYALHAX, aJ€KBATHO OLICHUBATh BKJIAJ KQXKI0T0 U3 YYaCTHUKOB I'DYIIIEI B
pelLlIeHHe paccCMaTpUBAEMOM TPOOIIEMBI;

®  NpPoABIAMb MOMUBAYUo K Oyoyuell npogeccuoHanbHol 0esimeIbHOCmU NO CNeYUaIbHOCIAM

Gusuxo-mexnuyecko2o npoguisi.

11 knace

B mporecce n3yuenust kypca ¢usuku yrimyoaéHHoro u 6aszosoro ypoBHs B 11 kimacce yueHHK
HAY4YUTCA:

® [OHMMATh (JIEMOHCTPUPOBATH) pOJb (HU3UKK B HKOHOMHUECKOW, TEXHOJIOTMYECKOH,
COLIMATILHOM M O3THUYECKOW cdepax [eATeIbHOCTH YeNOBEKa; pOJb W MECTO (PU3UKU B
COBPEMEHHOM HAay4YHOM KapTUHE MHpPA; POJIb ACTPOHOMHM B IPAKTUYECKOM IEATEIBHOCTH
YyelloBeKa M JaJIbHEWIIEM HAyyHO- TEXHUYECKOM PAa3BUTUU;  3HAYEHUe  ONUCAMENbHOU,
cucmemamusupyrowetl, 00bACHUMENbHOU U NPOSHOCMUYECKOU (BYHKYUll Quzuueckou meopuu
— 2JIeKMPOOUHAMUKY, CHEYUATbHOU Meopulu OMHOCUMENTbHOCMU, K8AHMOB0U @U3UKU, POIIb
¢u3ndeckoil Teopun B (HOPMHUPOBAHUU MPEICTABICHUNA O (PU3MUECKON KapTHHE MHUPA, MECTO
dbusznueckoil KapTUHBI MHpa B OOHIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAy4HBIX
MPEJCTaBICHUI O IPUPOJIE;

pa3nuyath (y4uTHIBATH) YCIOBUSI MPUMEHUMOCTH MOZenei (U3NYEeCKUX TeNl M MPOIECCOB
(sBNIEHMIT): OJTHOPOJHOE 3JEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE II0JIs, TAPMOHMYECKUE
Kojie0aHusl, MAaTeMAaTUYECKUN MasTHUK, UACATbHBIA MPYKUHHBIA MasTHUK, TAPMOHHYECKUE
BOJIHBI, UJICAJIbHBIA KOJIeOaTeIbHbI KOHTYpP, TOHKas JIMH3a; MOJENEH atoMa, aTOMHOIO sipa U
KBaHTOBOM MO/IEITH CBETA,

pasnu4ath ycioBUs (TPaHUIBI, O0JIACTH) TPUMEHUMOCTH (U3NYCCKUX 3aKOHOB,

NOHUMamMb  8ceoOWUll  xapakmep  (YHOAMEHMANbHLIX 3AKOHO8 U  02PAHUYEHHOCHIb
UCNONIL30BAHUS YACMHBIX 3A4KOHO8,
®  AHAIM3HPOBATh M OOBICHATH JJIEKTPOMATHUTHBIC MPOIECCHI U SIBICHUS, HCIOJIB3YS
OCHOBHBIC  TIOJIOXKEHHS W  3aKOHBI  JJCKTPOJMHAMHKH ¥  CIICHUAIBHOW  TEOpUH
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHUs 3JIEKTpUYECKoro 3apsijia, cuia Ammnepa, cuna Jlopenua,
3aKOH JJIGKTPOMAarHWTHOW WHAYKUWH, mpaBwio Jlenma, cBs3p JIC camMOMHAYKIMH B
JJIEMEHTE DJEKTPUYECKOH LEemd €O CKOPOCTbIO HU3MEHEHMs CHJIbI TOKa; IOCTYJAThl
CIeIUATLHON TEOPUU OTHOCUTEIbHOCTU DMHINTEHHA);
®  AHAINM3HUPOBATH U OOBICHATH KBAHTOBBIC MPOIECCHI M SIBICHUS, MCIIONB3YS TOJIOKECHHUS
KBAaHTOBOM (U3UKH (ypaBHEHHE DHHIITeHHA U1 (oTod(PdeKTa, IepBhlil 1 BTOPOI MOCTYIATHI
bopa, mpuHnun cooTHomeHusi HeompenenéHHocTe ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOT'O YHMCENl U PHEPITUU B SJEPHBIX PEaKIUAX, 3aKOH PaHOaKTUBHOIO
pacriana);
®  ONHCHIBaTh (PU3UYECKUE TMPOIECCHl U SBICHHS, HCIONB3Ys BEIMYMHBI: HANPSKEHHOCTD
AIIEKTPUUYECKOTO T0JIs, TMOTEHLUHAI 3JIEKTPOCTATHUECKOTo TOJsl, Pa3HOCTh IOTEHILIHANOB,
AIIEKTPOABIDKYIIAS CHJIA, WHAYKIUS MArHUTHOTO MOJISi, MarHUTHBIN TOTOK, cwia Awmrepa,
UHIYKTUBHOCTb, 3JEKTPOJABMKYINAs CHJIa CAMOMHIYKLUH, OSHEPrusi MarHUTHOTO TOJI
MIPOBOTHUKA C TOKOM, PENISITUBUCTCKAN MMITYJIBC, TIOJTHASI DHEPTHS, SHEPTHS TOKOSI CBOOOTHOM
YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsij Apa, SHEPTHsl CBA3M A1pa;
e  OOBACHATH OCOOEHHOCTH NPOTEKAHUS (PU3UUECKUX SBICHUI: 3JIEKTPOMarHuTHas
WHIYKIUS, CAMOWHAYKIUS, pE30HAHC, MHTEp(EPEHINs BOIH, TUPPAKIIUs, TUCTIEPCHS, TIOTHOE
BHYTpPEHHEE oOTpaxkeHue, (oTornekrpuueckuii sdpdexr (dpororddexr), anpda- u Oera-
pacmiajpl sifep, raMMa- H3JIydeHHe siep; (GU3HuecKue MPUHIMIBI CIIEKTPAFHOTO aHAIN3a U
paboThI na3epa;
®  onpedenamv HanpaeieHue UHOYKYUU MACHUMHO20 NOJAA NPOBOOHUKA C MOKOM, CUTb
Amnepa u cunet Jlopenya,
e  cmpoumb u3z0OpadiceHue, cozoagaemoe NIOCKUM 3epKAlOM, MWOHKOU JUH30U, U
paccuumuvleéams e20 XapaKkmepucmuku,
®  NpUMEHAMb  OCHOBONOAA2AlOWjUe ACMPOHOMUYECKUEe NOHAMUS, Meopuu U 3aKOHb
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0151 AHANU3A U OOBACHEHUs. QUBULECKUX — NPOYeccos,  NPOUCX00AWUX 6  36830aX, 6
36E30HbIX  CUCMEMAX, 8 MENCCALAKMUYECKOU cpede; OBUNCeHUs. HeDeCHbIX Mmel, I60MH0UUL
36€30 u Bcenennoii;

®  [IPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTCH (H3UYECKUX BEIUYMH C HCIIOJIBb30BAHUCM
OpSIMBIX H3MEPEHHI: IMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (HKCHPOBATH PE3yJIbTAThI
MOJYYCHHOM 3aBUCUMOCTH (DPU3MYCCKMX BEJIUYMH B BUAC I'PAPHUKOB C y4ETOM aOCOTIOTHBIX
MOrPEIIHOCTENH U3MEPEHH, JeJIaTh BHIBOJBI 110 PE3yJIbTaTaM HUCCIICIOBAHHUS,

®  [POBOJUTH KOCBCHHBIE W3MEpPEHHS (U3NUYECKUX BEIWYMH, ITPH OTOM BBIOHUPATH
ONTUMAJIbHBIA METOJ] U3MEPEHUSs, OLICHUBATh A0COJIIOTHBIC U OTHOCHUTEIIBHBIC MOTPEITHOCTH
NPSIMBIX ¥ KOCBEHHBIX H3MEPEHUIA;

®  [IPOBOJUTH OMBITHI ITO MPOBEPKE MPEAIOKCHHON THITOTE3bI: IJIAHUPOBATH SKCIICPUMEHT,
COOMpaTh IKCIICPUMEHTAIBHYIO  YCTAHOBKY, aHAJIU3UPOBATh IOJYYCHHBIC PE3yJIbTaThl
U JIeNaTh BBIBOJ O CTATYCE MPEAI0KCHHOMN TUITIOTE3HI;

®  onucel8ame Memoobl NOJYUEeHUS HAYUHBIX ACMPOHOMUYECKUX 3HAHULL,

e  coOmomaTh mpaBuiia 0E30MAaCHOrO TPyAa IpU IPOBEACHHH MCCIEIOBAaHUN B paMKax

y4eOHOI0 SKCIIEPUMEHTA, [paKTUKyMa 1 y4eOHO-HUCCIE0BATEIbCKOM U TIPOEKTHOU
NESITEIbHOCTH C  HCIOJb30BAaHMEM  HW3MEPUTENIBHBIX  YCTPOHCTB M JIaODOPaTOPHOTO
000py10BaHMUS;

pemaTth pacu€THBIC 3a/1aud C SBHO 3aJaHHOMN U HEs8HO 3A0AHHOU (U3UUECKOU MOOENbIO!
Ha OCHOBaHHMHM aHaJM3a yCIOBHS BHIOMPATh (PU3MUECKUE MOJENH, OTBEYAIOUINE TPEOOBAHUIM
3aa4M, MPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAaThl (PU3NYECKUX TEOPUI
IpU WCHOJH30BAHUU MaTEMaTHUYECKHMX METOJIOB PEIICHHUs 3ajad, NPOBOJUTH pPacuéTsl Ha
OCHOBaHUU HMMEIOIIMUXCS JAHHBIX, aHAIM3UPOBATH PE3yNbTaThl U KOPPEKTUPOBATH METOJIbI
petieHus ¢ y4€ToM MOTy9eHHBIX Pe3yJIbTaTOB;
e pemarbh KAaueCTBEHHBIC 3a7aud, TpeOyIoIIMe NMPUMEHEHUS 3HAHUM W3 pa3HBIX Pa3/eoB
HIKOJILHOTO Kypca GU3HMKH, a makdce uUHmezpayuu 3HAHULl U3 Opysux npeomemos
ecmecmeeHHO-HaAY4YHO20 YUKAA: 8bICIPAUBAMb JTOSUUECKYI0 YENOUKY PACCYHCOEHUL C ONOpOU
Ha U3yYeHHble 3aKOHbL, 3AKOHOMEPHOCMU U pusuyecKue s61eHus,
®  UCNOIB3068aMb Meopemudeckue 3HaHUus 01 00bACHEHUsT OCHOBHBIX NPUHYUNOE pabOmul
UsMepUmMenbHuLX NPUOOPO8, MEXHUYECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYECCO8;
®  TIPUBOIWTH NMPUMEPHI BKJI/a POCCUUCKUX W 3apyOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BHTHE
HayKH, B O0BSICHEHHE MPOIIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
®  agHaIU3UPOBAMb U  OYEHUBAMb  NOCLEOCMBUs  OblMOBOU U  NPOU3BOOCMBEHHOU
O0essmeNibHOCMU Yello8eKd, C8A3AHHOU C uzuuecKumMu npoyeccamu, ¢ NO3UYUL 3K0102U4ecKoll
bezonacnocmu, npeocmasieHull 0 payuoHaIbHOM HPUPOOONOIb308AHUU, A MAKIHCE PA3YMHOM
UCNONIL30BAHUU — OOCMUMNCEHUNl HAYKU U  MeXHOAo2ull 01  OdlbHelue20  pa3eumus
yenogeuecko2o oowecmsa,
®  [IPUMEHATH pasziauuHble  crnocoObl  paboThl ¢ uHpopManuend  GU3NYECKOro
COJIEp’KaHUsl C WCIOJB30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH: MPH ITOM
UCTIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE TEXHOJOTUU ISl TOHCKA, MEepepadOTKu M
npeabsBICHUS Y4eOHOM ¥ HAy4YHO-TIOMYJSpHON uHMOpPMAlNMU, CTPYKTYPHUPOBAHUS U
WHTEpIpeTalui  WHGOPMAIUN, TOJYyYEHHOW €3 PA3IMYHBIX WCTOYHUKOB, KPHUTHUECKU
AHAIM3UPOBATH MONydYaeMyl0 HH(POPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOINXCS 3HAHUH, TaK ¥ Ha OCHOBE aHAJIN3a MCTOUYHUKA HH(popMaIum;

NPOAGNAMb  OP2AHUSAYUOHHbBIE U  NO3HABAMENbHbIE YMEHUS  CAMOCMOAMENbHO20
npuobpemenus HOBbIX 3HAHUL 8 Npoyecce BbINOJHEHUs. NPOEKMHLIX U  YYyeOHO-
uccnreoogamenvckux pabom,; paboTaTh B TpyNIeE C HCIOJHEHHEM Pa3IMYHBIX COIHMAIBHBIX
poJield, TUTAaHWPOBAaTh pPAa0OTy TPYMIBI, PANWOHAIHHO pACHpPEACTsaTh eATEIbHOCTh B
HECTAH/IAPTHBIX CUTYAIUAX, aJeKBaTHO OIICHUBATh BKJIAJ KaXKJOTO U3 YUYaCTHUKOB TPYIIIHI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBL;
®  npossiaAmb  Momueayuro K - Oyoyweu — npogeccCUoHAnbHOU  OessmenbHOCmU 1o
CReYUanbHOCMAM PU3UKO- MEXHUYUECKO20 NPOPUTA.



COJAEPKAHUE YYEBHOI'O IIPE/IMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

YriyOneHHbId ypoBeHb (5 4acoB)

Tema 1. ®usnka ¥ METOBI HAYYHOT'O TIO3HAHUS (2 yaca)

Tema 1. ®usnka 1 METO bl HAYYHOTO MTO3HAHUS (6 4acoB)

®usuka — Hayka o mpupone. HayuHble METOABI NMO3HAHUSA OKPYKAIOLIETO
Mupa. Poib SKCEpUMEHTa M TEOPUUM B IMPOLECCE IMO3HAHUS IPUPOJIBIL.
DkcniepuMeHT B pusmnke. MoaenupoBanue GU3NYECKUX SABICHUHN U ITPOLIECCOB.
Hayunble runore3pl. @u3nyeckue 3aKOHbI M Teopuu. ['paHuLbI
MPUMEHUMOCTH (hr3nuecKkux 3akoHoB. [Ipunuun coorBercTBus. Posib u Mecto
¢bu3ukn B GOPMUPOBAHUU COBPEMEHHOM HaydyHOHl KapTUHBI MHpa, B
[MPAKTUYECKOU JIEITEIBbHOCTH JIIOJICH.

Jlemonctpauuu 1. AnanoroBele U 1U(POBbIE H3MEPUTEIbHBIE MPUOOPHL,
KOMIIBIOTEPHBIE TATYUKH

dusnka — (yHIaMeHTaNbHas Hayka o npupozae. HayuHblii MeTos mo3HaHus u
METOABI HCCIEAOBAaHUS (DU3MYECKHX SBICHHHA. DKCIEPUMEHT M TEOpus B
porecce no3HaHus npupozasl. HabmoneHue 1 SKCnepuMeHT B GU3UKe.
Cnocobbl  uzmepenuss usuueckux eenuyun (ananozoevie u yYupposvle
usmepumeinvHvle NPUOOPbLI, KOMNbIOMEPHbIE OAMUUKOBbIE — CUCMEMDbL).
[locpewnocmu  uszmepenuii  usuueckux — GeiuuuH  (abconromuas —u
OMHOCUMENbHAS,).
MogenupoBaHue (GU3NYECKUX SBJICHUNA U MPOLECCOB (MaTepualibHasi TOUKA,
abCOJIIOTHO TBEPNIOE TEJIO, UACATbHAS KUAKOCTh, HJI€AJIbHBIN ra3, TOUeUHbIH
3apsn). I'unoresa. ®usznueckuid 3aKOH, TPAHULBI €M0 IPUMEHUMOCTH.
dusnueckas teopus. Posb u Mecto pu3uku B HOpMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MUPA, B IPAKTUYECKOMN AESITEIBHOCTH JHOJAEH.
Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol, NPaKmMuKym
1.  HUsmepenue cunvl moka u nanpasjicenus 8 yenu NOCMosaHHO20 MOKa
npU NOMOWU AHATI0206bIX U YUPDPOBLIX USMEPUMENbHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposoii rabopamopuei no ¢guzuxe. Ilpumepoi
usMepeHusi  QPUIUYEeCKUX  GeIUMUH NpU  NOMOWU  KOMHbIOMEPHBIX
0amuuKos.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanudeckoe JBHkKeHHE. OTHOCHUTEIBbHOCTh MEXAHMUYECKOTO JIBHXKECHHS.

Cucrema otcuéra. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpelIHSIsI CKOPOCTh, MI'HOBEHHasi CKOPOCTb) M

YCKOPEHUE MaTepUalbHOM TOUKH, MX MPOEKIMH HA OCH CUCTEMbI KOOPJMHAT.

CrnosxeHue nepeMenIeHU 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE TMpsSMOJIMHEHHOe [BuxkeHHue. [paduxu

3aBUCHUMOCTH KOOPJAMHAT, CKOpPOCTH, YCKOPEHMs, INyTH U MepeMELICHUs

MaTepuaibHON TOYKHA OT BPEMEHH.

CBobOogHOE majieHue. Y CKOpeHHe CBOOOTHOTO MACHHSI.

KpuBonunelinoe nBuxeHue. J[BUKEHHE MaTEpUATIBHOW TOUKHU IO OKPYKHOCTH

C IOCTOSIHHOM 10 MOJYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEIHAsT CKOPOCTb.

[lepuon u dyacrota oOpameHusi. LleHTpocTpeMuTeNnbHOE  YCKOpEHHE.

Texnuueckue ycmpoucmea U npaKkmuyeckoe npumeHeHue: CHUIAOMETP,

JBUKEHHME CHApSIJI0B, LIETTHbIE U peMEHHBIE TIEpEIayH.

[emoncmpayuu
1. Mogens  cucremsl
XapaKTEPUCTUK JBUKECHHUS.
2. IlpeoOpa3oBaHue ABMKEHU C UCTIOIB30BAHUEM MIPOCTHIX MEXAaHH3MOB.

3. [TaneHue Ten B BO3AyXe U B Pa3pe:KEHHOM IIPOCTPAHCTBE.

4.  HabGmonenue ABWKEHHS Tela, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY W
TOPU30HTAJIBHO.

5. 3mepenue yckopeHHst CBOOOHOTO MaJIeHHUS.

6. HampaBiieHue CKOpOCTH MPH JBIKEHUH TTO0 OKPYKHOCTH.

Yuenuueckuii yKcnepumenm, naéopamopuvle pasomoi’
1. H3yyeHue HEpPaBHOMEPHOTO [IBIDKCHHS C
MTHOBEHHOU CKOPOCTH.

2.  HccnemoBaHue COOTHOUICHUS MEXKIy ITyTSMH, MPOHJIEHHBIMU TEIIOM 33|

MOCJIEIOBATEIbHbBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IPH PABHOYCKOPEH- HOM|

JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

3. 3yueHune ABIKEHUs MIapUKa B BA3KOHM KHIKOCTH. M3ydeHue OBUKEHHS
Tena, OpOLIEHHOTO TOPU30HTAIIBHO.

OTC‘léTa, WIUIIOCTPpanuA KHHEMAaTHU4YCCKUX|

LOCJIBKO  OIMPCACIICHHUA

Mexanuyeckoe ABWKeHHE. OTHOCUTENBHOCTh MEXAHWYECKOIO JIBHIKECHHS.
Cucrema otcuéra.

[ Ipsimas u 06pamuas 3a0ayu MEXaHUKU.

Paouyc-eekmop MamepuanbHOU MOYKY, €20 NPOeKyuu HaA OCU CUCTHeMbl
Koopounam. TpaekTopusl.

[lepemerienue, CKOpPOCTh (CpelHsAs CKOPOCTb, MTHOBEHHAsi CKOpPOCTb) M
YCKOPEHUE MaTepUaIbHOM TOUKH, UX MPOCKIIMU Ha OCU CUCTEMBI KOOpPIUHAT.
Ci10’)KeHue epeMeIleHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTepUaIbHOW TOUYKH OT BPEMEHHU
1 X TpaduKy.

CBobogHoe maseHue. YCKopeHue CBOOOJHOrO majeHusl. /[eudscenue mena,
OpouLenHo20 noo yenom K 20pu3oHmy. 3asucumocms KOOpOUHAM, CKOPOCMU U
ycKopeHus mamepuanvbHol mouku om epemenu u ux epaghuxu. KpusonuneHnoe
NBUKEHUE. JIBHDKEHHE MAaTepuaibHOW TOYKH 1O OKPYKHOCTH. YTJIOBas M
nmuHeliHas ckopocTh. Ilepuon m yacrora obpamienus. LleHTpocTpemuTenbHOe

(HopManbHOE), KacaTeabHOE (TAHT€HUUAIbHOE) M IOJIHOE YCKOpPEHHE
MaTepUuabHON TOUKH.
Texnuueckue ycmpouicmea U MeXHONO2UYECKUE Npoyeccyl: CIHIOMETP,

NBIDKEHUE CHAPSIOB, IIEMHBbIC, IIeCTepEHYaThle W PEeMEHHBIE Tepenayu,
CKOpOCmHble AUpmbl.

/lemoncmpayuu

Mogenb cUCTEMBl OTCYETA, WILTIOCTPALMS KUHEMAaTUYECKUX XapaKTEPUCTHK
TIBIDKCHUS.

Cnocobwi uccnedosanus 08UNCEHULL.

Unniocmpayus npedenvnoco nepexooa u usmepenue MeHO8eHHOL CKOPOCHU.
[Ipeobpa3oBaHue TBUKEHHUH C UCTIONIB30BAHHEM MEXaHH3MOB.

[Tamenue Te B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTRBE.

Habmoienne NBUMKEHHS Tena, OpOIIEHHOTO TOJ| YIJIOM K TOPH30HTY H
TOPU30HTAIIBHO.

Hamnpasnenue CKOpocTH TP IBMXKEHHUH 110 OKPYKHOCTH.

[ Ipeobpazosanue y2n06oti ckopocmu 6 pedyKkmope.

Cpasnenue nymetl, mpaekmopuii, CKOpocmetl 08UNCEHUL 0OHO20 U MO20 Jice
mena 6 pasHvlX CUCmemax omc4éma.
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4, Yuenuueckuii sxkcnepumenm, nabopamopusie pabomul, npakmuxym Nzyue-
HUE€ HEPABHOMEPHOTO JIBIKCHHUSI C IEJIBI0O ONPECIICHUs] MTHOBEHHONCKOPO-
CTH.

H3mepeHue yckopeHus npu npAMOJIUHEHOM PAGHOYCKOPEHHOM O8UNHCEHUU

10 HAKIOHHOU NIOCKOCMU.

Hccnedosanue 3agucumocmu nymu om epemeHu npu paeHoyCKOPeHHOM O08U-
orcenuu.

U3zmepenue yckopenus c60000H020 nadeHust (PeKOMeHO08AHO UCNOIb306A-
Hue yughposoti nabopamopuu).

V3ydeHne ABWKCHHS Teia, OpPOIIEHHOTO TOPH3OHTANBHO. [Iposepra euno-
me3vl 0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCTIU MeHCOY OATbHOCHbIO NO-
1éma u HauanLHOU CKOPOCMbIO Med.

U3yuenue osudicenusi mena no OKPYHCHOCMU C NOCHMOAHHOU NO MOOYJIO
CKOPOCMbIO.

Hccnedosanue 3asucumocmu nepuooa ooOpauwjenusi KOHUYeCK020 MAsmHUKA
om e20 napamempos.

2 3pecb M flanee NPUBOAMTCA PacLUMPEHHbIV NepeyeHb N1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbIBOP MO CBOEMY YCMOTPEHUIO C Y4ETOM BbibpaHHoro YMK 1 nmetowerocs 060pyoBaHus.
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2.2 Jlunamuka (7 4acoB)

2.2 Tunamuka (10 gacoB)

[Ipunuun  otHocuTenbHOCTH  ['anmuues. 3akoH  HbroToHa.
MHepruanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. [lpunuun cynepno3uuuu cwi. Bropoi 3akon HprotoHna
U1 MaTepUalbHOM TOYKM. Tpetuid 3akoH HbplOTOHA WISl MarepUalbHBIX
TOYEK.
3aKOH BCEMHUPHOI'O TATOTEHUS.
CKOPOCTb.
Cuna ynpyroctu. 3akos I'yka. Bec tena.
Tpenne. Buapl Tpenust (mokosi, cKkoJibykeHus, kauenus). Cuna tpenus. Cyxoe
Tperre. Cuiia TpEeHUs CKOJBXEHHS W cuia TpeHus mokos. Kosddumment
TpeHus. Cuiia COPOTUBIICHUS IIPH IBMXKEHHUH TeJla B )KUJIKOCTU UJIU Ta3e.
[locTynarenbHOe W BpamiaTesibHOE JBUKEHUE a0COJIIOTHO TBEPAOrO Tela.
MOMEHT CHUJIbI OTHOCUTENBHO OCH BpaileHus. Ilnedo cunbl. VYcioBus
paBHOBECHs TBEPAOTO TEA.
Texnuueckue ycmpoucmea u npaKmuyecKkoe npumeHexue: TOAIINUIHUKY,
JIBIYKEHHE UCKYCCTBEHHBIX CITyTHHKOB.
[emoncmpayuu
. SIBneHue uHepuuu.
. CpaBHEeHUE Macc, B3aUMOACHCTBYOLIUX TeJl.
. Bropoii 3akon HprotoHna.
. U3mepenue cuit.
. CnoxeHue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JedOopMaIuu.
. HeBecomocTh. Bec Tena npu ycCKOpeHHOM MOABEME U MA/ICHUH.
. CpaBHEHUE CHJI TPEHUS MMOKOS, KAYE€HUS U CKOJIbKECHHS.
. YcnoBusl paBHOBECHUS TBEPAOTO Tea. Buipl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomut

1. M3ydeHue nBmxeHus: Opycka 1o HaKJIOHHOM TIIOCKOCTH.

[TepBbiii

Cuna tsoxkectu. IlepBas kocmuueckast

OO ~NO OIS WN P

HccnenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HHUKAMOIIMX B IPYXKUHE U

PE3MHOBOM 00pasIle, OT uX AehopMaIiiy.

1. 3. HccnenoBanue ycinoBHil paBHOBECHs! TBEPAOTO Tejla, MMEIOIIETO OCh

BpAaIlICHMUS.

[lepBriii 3akoH HproroHa. MHepuuaiibHble cUCTEMBbI oOTcuéra. [lpuHimn
oTHOcUTENbHOCTH  ['ammiess.  Heunepyuanvuvie  cucmemvt — omcuéma
(onpedenerue, npumepbl).

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akon Herotona
U1 MatepuaibHOM TOukW. Tpetui 3akoH HbproToHa 11 MaTepuUabHBIX
TOYCK.

3aKOH  BCEMHPHOTO TATOTECHHUS.
U UHEPMHOU MACCDHL.

Cuna TSDKEeCTH. 3a8ucumocms YCKopeHus c60000H020 NAOEHUsI O 8bICOMbl
HAO NOBEPXHOCMbIO NIAHEeMbl U Om 2eozpaguueckol wupomsl. /leudicenue
HebecHblx men u ux cnymuuxos. 3axkonvl Kennepa. IlepBas xocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec mena, osuscywezocsa c
yckopenuem.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs] CKOIbXEHHUS U CHUJIA TPEHUS
nokosi. Koadgduruent tperns. Cuina CONMPOTHBIICHUS TPU JIBIDKSHUU Teja B
PKUAKOCTU WU Ta3e, e€ 3a8UCUMOCHb OMm CKOPOCMU OMHOCUMENbHO2O0
08UNCEHUSL.

[agnenue. [ uopocmamuueckoe dagnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiuicmea u mexHolio2udecKue npoyeccyl. TOAIIUITHUKH,
NIBIDKEHHME UCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

Habnwoenue Oeudicenuss mein
cucmemaxomcuéma.

[ [punyun omnocumenbHoCmu.
Kauenue 06yx yunuHOpos unu wapo8 pasHol MAccbl € O0OUHAKOBBIM
ycKopeHuem omHocumenbHO HeUHePpYUAIbHOU CUCEMbl OMCcUéma.
CpasHenue  pasHoOelicmsylowell  NPULONCEHHbIX K melny Cul ¢
npouzeedeHuem MAaccvl mena Ha e20 YCKOpeHue 6 UHEPYUANbHOU cucmeme
omcuéma.

IKeUBANIEeHMHOCMb  2PABUMAYUOHHOU

6 UHEPpYUAJIbHbIX U HEeUHepYUAIbHblX
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Pasencmeo cun, 603HUKaowux 6 pezyiomame g3aumooeticmsus mei. Mzmepenue
Macce no 3aumooeticmauro.

Hesecomocme.

Bec Tena npu yCKOpeHHOM MOABEME U 1aJICHUH.

[ [enmpobedsicHble MexaHusMbl.

CpaBHeHUE CUJI TPEHUS [TOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomuvl, nNPAKMUKYM
M3mepenue paBHOACUCTBYIOUICH CHJI IPU ABMXKEHUH OpycKa MO HAaKJIOHHOU
MJIOCKOCTH.

[Ipogepka eunomesvl 0 He3ABUCUMOCTMIU BPEMEHU O8UdICeHUs OpycKa no
HAKJIOHHOU NAOCKOCMU HA 3A0AHHOE PACCMOSIHUE OM €20 MACCHI.
WccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaliu.

3yuenue 0gudicenuss cucmembl mejl, C853aHHbIX HUMbIO, NEPEKUHYMOLL Yyepe3
néekuii O10K.

smepenue — kosgpguyuenma  mpeHus — no  GeluyuHe  Y2l08020
koagpuyuenma zasucumocmu Fpp (N).

Hccnedosanue 0sudiceHusi Opycka no HAKIOHHOU NIOCKOCMU C NepeMeHHbIM
K02 huyuenmom mpenus.

H3yuenue 0sudicenus epy3a Ha 841y ¢ mpeHuem.

2.3 Craruka tBepzoro tena (5 4acos)

AOcomoTHO TBEpAOe Teno. [locTymarenpbHoe W BpallaTeNbHOE JBIKEHUE
TBEPOTO Tema. MOMEHT CUJTbI OTHOCUTEIBHO OCH BpaieHus. [1nedo cumsl.
CroxeHue cui, NPUIOKEHHBIX K TBEpAoOMy Teny. LleHTp TsokecTH Tena.
YClIoBUSL paBHOBECHsI TBEPIOro Tena. YCTOWYMBOE, HEYCTOMYMBOE,
0e3pa3nuyHOe paBHOBECHE.

Texnuueckue ycmpoticmea u mexHOJIO2UYeCKUe npoyeccol. KPOHUITEHH,
CTPOUTEIIBHBIN KpaH, pelIETYATHIE KOHCTPYKIUU.

lemoncmpayuu

'Y cnoBust paBHOBecHs. Bubl paBHOBeCHs.

Yuenuueckuit sxcnepumenm, nabopamopmuvie pabomovl, npPAKMUKYM
WccnenoBanue yClOBHM paBHOBECHS TBEPJAOTO Tela, HMMEIOLIETO0 OCh
BpAILCHHUS.

KoHcTpynpoBaHye KpOHIITEMHOB U Pacu€T CHII yIPYTOCTH.
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W3yuenre yCTOMYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO TUIOMIAb OMOPHI.

2.3 3aKOHBI COXpaHCHHs B MexaHHKe (6 4acoB)

2.4 3akonbl coxpanenus B Mexanuke (10 gacoB)

Vmmnynbe MaTepuanibHOW TOUYKM (Tella), CHUCTEMbl MaTEpHalbHBIX TOYEK.
VIMITyIbC CHIIBI M U3MEHEHUE UMITYJIbCA TENIa.
3aKOH COXpaHEHHsI UMIyJibca. PeakTHBHOE [BH)KCHHE.
MOIIHOCTb CHJIBI.
Kunernueckass sHeprusi MmaTepuaibHOi Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPIUU.
[loTeHumanpHas SHEpPIrusl. [TorenumanpHas SHEprus YIpYro
negopMupoBaHHOW TpYyKUHBI. [loTeHUIManbHas SHEprus Teiaa BONU3H
nmoBepxHocTu 3emud. [loTeHuumanbHble W HE NOTEHIMalbHbIe CUibl. CBS3b
paboThl HE MOTCHUMAIBHBIX CHJ C M3MEHEHHEM MEXaHWYECKOH JHEpruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPruu.
YIpyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoticmea u npakmuieckoe npumeneHue. BOJOMET, KOIEp,
[IPYKMUHHBIN TUCTOJIET, ABUKEHUE PAKET.
lemoncmpayuu
1. 3akoH coxXpaHeHUs UMITYJIbCA.
2. PeakTuBHOE IBUYKEHHE.
3. [lepexox moTeHIMATHHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut
1. H3yueHue aOCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX
OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.
2.  HccnenoBanue cBsi3M pabOThl CHJIbI C HM3MEHEHHEM MEXaHMYEeCKOU
SHEPIHHM TeJla Ha IPUMEPE PACTSIKEHHS pE3UHOBOTO JKI'yTa.

PaGora cuibl.

Hmrynec MaTepuaabHOM TOYKH, CHCTEMBl MaTepHAJbHBIX TOYeK. [[enmp
Macc cucmemsl MamepuanbHblx mouek. Teopema o 0sudiceHuu yeHmpa macc.
WMy ibC CHITBI M I3MEHEHUE UMITYJIbCA Tella. 3aKOH COXPaHEHUS UMITYJIbCa.
PeakTuBHOE IBHKCHUE.

(Momenm umnyisca mamepuanvnoi mouxu. I[Ipeocmasnenue o coxpaneHuu
MoMenma umMnybCa 6 YeHmpanibHblX NOJIAX.

Pabora cuibpl Ha MajJOM M Ha KOHEYHOM IepeMemieHuu. [ paguueckoe
npeocmasieHue pabomwl cujibl. MOITHOCTD CHUJIBI.

Kunetnueckasi 3HEprusi MaTepuanbHOM TOYKH. Teopema 00 W3MEHEHHHU
KWHETUYECKOW SHEPTHU MaTepUAIIbHOM TOYKH.

[ToreHnmanbHble W HE NOTEHIHMAJIbHBIE CWIBL. [lomenyuanvHas SHepeus.
[lomenyuanvhas — sHepeus — ynpyeo — 0eqOpMUpOBAHHOU — NPYICUHBL.
llomenyuanvnas >Hepeusi mend 6 OOHOPOOHOM 2PABUMAYUOHHOM HNOJe.
[lomenyuanvras suepeus mena 6 cpasumayuoHHOM nojie 00HOPOOHO20 wapa
(6nympu u 6He wapa). Bmopas kocmuyeckas ckopocms. Tpemvs
KOCMUYeCKas CKOPOCHb.

Cesi3b pabOTBl HE TOTCHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHHYEeCKOH
PHEPTHH CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH. Ynpyeue
uneynpyaue cmoJKHOBEeHUS.

Ypasnenue bepuynnu ona uodeanvHou HcUOKOCMU KAK CleOCmeue 3aKOoHd
COXpaHeHUs MeXAHU4ecKol SIHeP2UlU.

Texnuueckue ycmpoucmea 1 mexHoio2udecKue npoyeccol: TBHKCHUE PAKET,
BOJIOMET, KOMEP, NMPYXUHHBIA MHUCTOJIET, 2UPOCKON, ucypHoe Kamanue Ha
KOHbKAX.
lemoncmpayuu
3aKOH  COXpaHEHHUS
MowHOCIMU Cubl.
H3menenue snepeuu mena npu coeepuieHuu pabomsoi.

B3anMHble MpeBpalieHusi KWHETUYECKON W MOTEHIHATbHON SHEPruil mpu
NMeiCTBUM Ha TENO CWIIBI THKECTH W cuibl yrpyrocta. CoxpaneHue
SHepeuu npu c60O0OHOM NAOEHUU.

HUMITYJIbCA. PeaktuBHOE JABHXKXCHUC. Hamepenue
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Yuenuueckuit sxcnepumenm, nabopamophuvie padomul, RPAKMUKYM
1. Usmepenue umnynvca meaa no mopmMo3HOMY NYNiu.
2. 3mepenue cunvl mseu, CKOPOCMU MOOeNU NeKMpoMoouns u
MOWHOCMU CUTbL MACU.
3. CpasHeHue usmeHeHust UMNYIbCA Meld ¢ UMNYIbCOM CUTDL.
4. Hccnedosanue cOXpaneHUus UMNYIbCa npu YApy2om 63aumo0eicmeuu.
5. U3mepenue KunemuyecKkou sHepauu meia no mopmo3HOMY HYymi.
6. CpasHeHue usmeHeHust NOMEHYUATbHOU SHEP2UU NPYICUHBL C paOOMOll
CUbI MPEHU.
7. Onpedenenue pabomol CUbl MPeHUst NPU OBUINCEHUU Mead N0 HAKIOHHOLUL
NIOCKOCMUL.

Tema 3. MonekyssipHas ¢pusuka u TepMmogrHamMuka (24 gaca)

Tema 3. MonekymsipHas ¢pusuka u TepmoauHamuka (49 yacos)

3.1 OcHOBBI MOJIEKYJIIPHO-KUHETHYECKOM TeopuH (9 4acoB)

3.1 OCcHOBBI MOJIEKYJIIPHO-KMHETHYECKOH Teopuu (15 dacos)

OCHOBHBIE MOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoynosckoe asmxenue. uddysus. Xapakrep IBUKEHHUS U
B3aMMOJICVCTBUS YaCTHI] BEHIECTBA. MOJENN CTPOCHUS T'a30B, KUIAKOCTEU U
TBEPABIX T€J U O0BSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX MOJIEICH.
Macca u pazmepsl Mosekya. KonnuectBo Bemectsa. [loctostHHas ABoraapo.
TennoBoe paBHOBecue. Temmeparypa n e€ m3mepenue. lllkama temmneparyp
Llenbcusa. Mogenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-
KMHETHYECKON TEOPUHU UACAIBHOTO ra3a. AOCOIIOTHAS TeMIIepaTypa Kak Mepa
CpeIHEN KNHETUYECKON SHEPTUH TEIUIOBOTO IBUKEHHS YaCTHI] ra3a.

[[Ixana Temneparyp KenbBuHa. ['a30BbIe 3akOHBI. YpaBHeHHEe MeHneneesa -

Knaneiipona. 3akon JlambroHa. WM3ompoueccsl B HaeaqbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelIecTBa. [ 'paduueckoe TMpe/CcTaBIICHHE
M30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

Texuuueckue ycmpoticmea U NpaKmuyeckoe npumeHeHue: TEPMOMETD,
O6apomerp.

Vlemoncmpayuu

1. OnbIThl,  JOKa3bIBAIOIIME  JIUCKPETHOE  CTPOCHHME  BEIECTBa,

dororpadun MOJIEKy OpraHUYECKUX COEAUHEHUI.
2. OnbITh 10 UG GY3UH KUIKOCTEH U Ta30B.

3. Mopens OpOyHOBCKOTO IBUKCHUSI.

4. Monens onbiTa [lITepHa.

OcHOBHBIE MOJIOXKEHUS MOJeKyJIsspHO-kuHeTnyeckol teopun (MKT), ux
onbITHOE 00ocHOBaHue. Juddy3us. BpoyHoBckoe qBmxkeHHe. XapakTep
NBMOKEHUS M B3aMMOJICHCTBUS YacTHUIl BellecTBa. Mojaenu CTpOEHHUs rasos,
YKUAKOCTEH U TBEPIBIX TNl U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneld. Macca u pasmepsl Moliekys (atomoB). KommdecTBo BeriecTa.
[ToctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ m3Mepenus. I[llkama
Temneparyp Llenbcus.

Mopaenb uneansHoro raza B MKT: gacTuiel raza IBHKyTCSl XaOTHYECKH U HE
B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a30BbIe 3aK0HBI. YpaBHeHUE MeHieneeBa-Kianepona.
AOcomoTHass TeMmmeparypa (mkaiga Temneparyp Kenbsuna).
JlanbTOHA.

M3ompoueccsl B UICATBHOM ra3e ¢ IMOCTOSIHHBIM KOJMYECTBOM BEIIECTBA.
['padmyeckoe npeacTaBiIeHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
CBsi3p  MeXAy [JaBICHHEM M  CPEJHEH  KHMHETUYECKOW  DHEprueu
[OCTYNATEeIbHOTO  TEIJIOBOIO  JBMKEHHUS MOJEKYJl UAEaJbHOrOo rasa
(ocroBHOe ypaBHeHHeMKT nneansHoro rasa).

Ce53b abconomuou memnepanypbl mepmMoOUHAMUYECKOU CUCHeMbl CO CpeOHell
KUHemUu4ecKoll Hepaueti NOCMynameibHO20 Menlo08020 OBUNCEHUS €€

3akoH
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5. OnpIThl, /10Ka3bIBAIOIIME  CYIIECTBOBAHUE  MEXMOJEKYJISIPHOTO
B3aUMOJICHCTBUSL.

6. Mozenb, WIUTIOCTPUPYIOLIas IPUPOAY AABJICHHS Ta3a Ha CTEHKH COCY/a.

7. OnbIThl, WIITIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HJEAIbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsot

1. Omnpenenenne maccbl BO3yXa B KIACCHOW KOMHATe€ Ha OCHOBE

U3MepeHnilo0bEMa KOMHATHI, AaBJICHUS U TEMIIEPATypbl BO3yXa B HEM.
2. MccnenoBanue 3aBUCMMOCTH  MEXKIy IapaMeTpamMH  COCTOSTHUS
pa3peKeHHOro rasa.

yacmuy,.
Texnuueckue ycmpoucmea u mexHOIO2UYECKUEe NpPOYeccvl. TEPMOMETP,
OapomeTp, noyueHue HAaHOMamMepuaos.

lemoncmpayuu

Mozenu IBMKEHUS YacTHIl BemiecTBa. Moienb OpOyHOBCKOTO IBUKCHUSI.
Buoeoponux ¢ 3anucvio peaibHo20 OPOYHOBCKO20 OBUNCEHUSL.

Juddysus xunxocreir. Monens onbita Llltepna. Ilputskenue Monexy.
MoJenu KpUCTAIIIMYECKUX PEHIETOK.

Habmroienue u rccneoBanue N30mpoIeccoB.

Yuenuueckuit Ixcnepumenm, nadopamopmnvie padbomvl, NPAKMUKYM
Hccnedosanue npoyecca yCmaHosleHUsi MeNI08020 pPABHOBECUs NpU
menyioooMeHemMeHCOy 2opsadell U X0N00HOU 8000II.

H3yuenue uzomepmuuecko2o npoyecca (PeKOMEHOOB8AHO UCHOIb30BAHUE
yughposoii nabopamopuu).

H3yuenue uzoxoprnozo npoyecca. Mzyuenue uzobapnozo npoyecca. I[lposepxa
ypasuenus cocmosinus.

3.2 OcuoBbl TepmoauHamuku (10 gacos)

3.2 OcHoBbI TepMoauHamMuKH (20 yacoB)

TepmoauHaMuueckass cucreMa. BHyTpeHHsSS JHEpPrusi TEPMOIMHAMHYECKOU
cucteMbl U cnocoObl e€ wu3MeHeHHs. KoauuecTBo TemyioTsl M paboTa.
BHyTpeHHsAs1 ~ SHepruss  OJHOATOMHOIO  MJCAIBHOIO  rasa.  Bugasl
TEILIONEPEIayu: TEIUIONPOBOJAHOCTb, KOHBEKIUA, H3JIy4EHHE. Y AelIbHAs
TEITIOEMKOCTD BellecTBa. KoamyecTBo TEIIOTHI Py TEIIonepeaayde.
[Tonatue o0 aguabatHoM mpouecce. I[lepBbIi 3aKOH TEPMOAWHAMMKH.
[IpuMeHeHHEe  [EepBOrO0  3aKOHA  TEPMOJAMHAMMKHA K  M30IIPOLIECCAM.
['padnueckas uHTEpIpeTanys padboTh rasa.

Bropoii 3akoH TepMonuHaMHKH. HeoOpaTMMOCTh MpOLIECCOB B IMPHUPOJE.
TerutoBble  MammHbl.  [IpuHOMOBI  AEUCTBHUS ~ TEIUIOBBIX  MAIIKH.
[IpeoOpa3oBanust sHepruu B TerwioBbIX MamuHax. KIIJl TeniaoBoil MamuHbL.
[{uxn Kapno u ero KITJ[. Dxonorudeckue npoOiemMbl TEMI0IHEPTETHKH.
Texnuueckue ycmpoicmea U NPAKMU4ecKkoe npumeHeHue: JIBUTaTellb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOAWILHUK, KOHAUIILOHED.
lemoncmpayuu

Tepmoounamuuecxas (T/) cucmema. 3adanue emewnux ycnoeuti oas T/
cucmemvl. Bnewnue u snympennue napamempul. Illapamempwr T/ cucmemsi
KaK cpeOHue 3HAYeHUs 6elUYUH, ONUCLIBAIOWUX e€ COCMOSHUEe Ha
MUKDOCKONUYECKOM YPOGHE.

Hynesoe nauano mepmoounamuxu. Camonpoussonvuas peraxcayus T/
cucmemvl K menio80My pasHOBecUio.

Mogenp waeanbHOrO Ta3a B TEPMOJAWHAMHKE — CHCTEMa YPaBHCHHIA:
ypaBHeHHEe MeHaeneeBa—Koanelipona W BbIpaXeHHE s BHYTpPEHHEH
DHEPruH. YCIIOBUS MPUMEHHUMOCTH 3TOW MOJEIHM: HU3Kas KOHIEHTpAIUs
YacTHUIl, BBICOKHE TeMmIlepaTypbl. BbIpakeHue Ui BHYTpPEHHEW OSHepruu
0JTHOATOMHOTO HJI€aJTbHOTO ra3a. Kesaszucmamuueckue u
HecmamuyecKkue npoyeccol.

DnemeHTapHas paboTa B TepMOANHaMUKe. Brruncienue paboTsl 1o rpaduky
mporiecca Ha PV-nauarpamme.

Temonepenaya kak criocod n3MeHeHus BHyTpeHHei snepruu T/] cucremsl
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1. U3mecHeHHWe BHYTpEHHEH SHEPTHH Tella NPU COBEPIICHHH PabOTHI:
BBUIET MPOOKHU U3 OYTHUIKU MOJ IEWCTBUEM CXKATOTO BO3AyXa, HarpeBaHUE
a¢upa B TaTyHHOU TPyOKe MyTEM TpeHUs (BUICOACMOHCTPAIINS).
2. V3meHenue BHYTpPEHHEH OSHEpruu (TeMIlepaTypbl) Teja TIpH
Teruionepeaaye.
3. OmnbIT N0 a1nabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIITHBIM
OTHHBOM).
4.  Mopnenu mnapoBoil TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOpaHMs,
PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. IsmepeHnue yienbHON TEI0EMKOCTH.

6e3 coBepmieHus: paboTbl. KOHBEKIMs, TEMJIONPOBOIHOCTh, H3IYUYCHHUE.
KonmnyectBo Temmotel. TerumoéMkocTe Tenma.  Yoenvmas u  monspuas
mennoémkocmu  eewjecmea. Ypasnenue Maiiepa. YpaenbHas —TemioTa
cropanusi TomMBa. Pacu€T KoiaudecTBa TEIUIOTHI MpHU TeIlonepenaye.
[Tonstue 06 agmabatHOM mpouecce. llepBblii 3aKOH TEPMOJMHAMUKH.
BuyTtpennss sHeprusi. KoaudecTBo TerioTsl U paboTa Kak Mepbl H3MEHEHUS
BHyTpeHHeH 3Hepruu T/l cuctemsl.

BTopoii 3akoH TepMOAMHAMHMKHU [UIsl PABHOBECHBIX IIPOIECCOB: dYepes
3aJjaHHOE paBHOBECHOE cocTosiuhe T/l cucrtemMbl NPOXOAUT €IWHCTBEHHAS
aguabarta. AOcotoTHas TeMiieparypa. BTopoil 3akoH TepMOIMHAMHKHU IS
HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXHO IE€pelaTh TEIJIOTy OT Oosee
XO0JOQHOTO Tena K Oonee Harpetomy 0Oe3 kommnencauuu (Kmaysumyc).
HeoOpatumMocTs NmpUpoAHBIX MporieccoB. [IpuHIUNBI NEHCTBUS TEIIOBBIX
MaIINH.

KIIZA. Maxkcumansnoe 3Hauenwe KIIJ[. Iluxkn KapnHo. 3konorumyeckue
ACIEKThl MCIOJB30BAaHUS TEIUIOBBIX JABUrareneil. TemaoBoe 3arps3HEeHUE
OKpYXarome cpenapl. Texnuueckue ycmpoucmea U MexHOAI02UYecKue
npoyeccyl: XOJOIWIbHUK, KOHIUIMOHEp, AMU3ENIbHbI U KapOropaTOpHBIN
NBUTATENU, NApos8as MypOuHa, NOJYYEHUEe C8EPXHUKUX meMnepamyp,
ymuausayusi «meniogulx» Omxo008 ¢ UCNOIb308AHUEM MENI08020 HACOCA,
ymunusayus 6uoopeanuyecko2o monausa OJs GblpabOmMKU «Menio8ony u
91eKMpoIHEPLULL.

Jemoncmpayuu

1. VI3meHeHue Temneparypbl Ipy ainadaTH4eckoM PacIMPEHHH.

2. Bo3ayuiHoe OrHUBO.

3. CpaBHEHHUE yAETbHBIX TEJIOEMKOCTEH BEIIECTB.

4. CiocoObl U3MEHEHUS BHYTPEHHEHN SHEpruu.

5. UccnenoBanue aanabaTHOTO IpoIiecca.

6. KomnvromepHovie MoOenu meniogvix 0gueameneu.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomoit, npaKmuKkym

1. 3MepeHue yaeIbHON TEIUIOEMKOCTH.

2. HUccneoosanue npoyecca ocmul8anusl 6eujecmaa.

3. Hccnedosanue aouabamnoco npoyecca.

4. M3yuenue 83auMOCBA3U IHEPUU MENCMOTEKVIAPHO20 83AUMOOEUCMBUS U
memnepamypsl KUNEHUsI HCUOKOCME.

3.3 Arperatabie cocTostHus BeriecTBa. Pa3oBbie mepexoanl (5 yacos)

3.3 ArperatHbie cocTosiHus BemectBa. Mazopbie nepexosl (14 yacos)
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[TapooOpazoBanue n koHneHcauus. Vicnapenue n kuneHue. AGCooTHas U
OTHOCUTENbHAS BJIAXHOCTh BO3AyXa. HacelmeHHbli map. VYjaenbHas
TEIUIOTa MapooOpazoBaHMs. 3aBHCUMOCTh TEMIIEPATyphl KHUIIEHUS OT
JTaBJICHUSI.
Tsépnoe teno. Kpucrammmueckue u amopdusie Tena. AHU30TPONHS CBOMCTB
kpuctayuioB. XKuakue kpucramuisl. CoBpeMeHHble MaTepuabl. [InaBinenue u
KpucTamu3anus. Y aenpHas Tersiora miasienus. Cyonumanus.
YpaBHeHUE TEIIOBOro OaiaHca.
Texnuueckue ycmpoucmea u NpaKmuyeckoe HnpumeHeHue: TUTPOMETP U
MCUXPOMETP, KaJOPUMETP, TEXHOJOTMU TOJYYEHHUS  COBPEMEHHBIX
MaTepuiIOB,B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOIHH.
lemoncmpayuu

1. CpoiicTBa HaCBIILIEHHBIX MTAPOB.

2. Kunenue npy MOHUKCHHOM JIaBJICHHH.

3. CriocoObI M3MEpEeHUs BIAXKHOCTH.

4. HabmoneHre HarpeBaHus ¥ TUTABJICHHUS KPUCTAITMYECKOTO BEIIECTBA.

5. JleMOHCTpanusi KpUCTAILIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. IsmepeHune OTHOCUTEIbHON BIa’KHOCTH BO3yXa.

[TapooOpa3oBanue u koHAeHcanus. lcmapeHue u KumeHwe. Y enbHas
TEIJIOTa MapooOpa30BaHuUs.

Hachiiennsle M HEHachllleHHbIE mapbl. KauecTBeHHass 3aBHCHUMOCTD
[JIOTHOCTA W JaBJEHUS HACBIILIEHHOIO I1apa OT TEMIepaTrypbl, HUX
HE3aBHCUMOCTh OT 00bEMa HACKHIIICHHOTO Mapa. 3aBUCUMOCTh TEMITepaTyphl
KUIIEHUS OT JIaBJICHUS B )KUJIKOCTH.

BrnaxxHocTs Bo3myXxa. AOGCONIOTHAs M OTHOCHTEIbHAS BIAKHOCTh. TBEpIoOE
teno. Kpucraumdeckue wu  amopdHble Tenma. AHHW30TPOMHUS  CBOWCTB
KpucTtayuioB. I1lnaBnenne m kpucraumsanus. YelapHas TEIUIOTA IJIABJICHUS.
Cybnmumarus.

lechopmayuu meépooco mena. Pacmsowcenue u cocamue. Cosue. Mooynw
fOnea. [Ipeden ynpyaux oegpopmayuii.

Tennosoe pacutupenue dcuokocmeti U meeépovix mei, 00bEMHOE U TUHEHOe
pacwiupenue. AneapMoHU3M Mennioblx KOAeOAHUl 4acmuy eeujecmea Kax
NPUYUHA MENI08020 pacuiupenusi meil (Ha KauecmeeHHOM YPoeHe).
[Ipeobpaszosanue 3Hepeuu 6 Gazoevix nepexodax. YpaeweHue menniogoo
bananca.

[ losepxnocmuoe HamsiceHue. Kosgppuyuenm NOBEPXHOCIMHO20
namsaxcenusi. Kanunnspuvie senenus. JlagneHue no0  UCKPUBIEHHOU
nosepxnocmoio dcuokocmu. Popmyna Jlanaaca.

Texnuyeckue ycmpoiicmea U mexHolIO2UYeCKUe Npoyeccyl: KUIKUE

KpHUCTAJIJIbl, COBPEMEHHbBIE MaTEpUAIIbI.
lemoncmpayuu

TennoBoe pacimmpenue. CBoicTBa HachIeHHbIX TapoB. Kunenune. Kunenune
MpU NOHMKEHHOM J]aBJICHUU.

H3mepenue cunvl nosepxnocmuoco Hamsxcenus. Onvimol ¢ MblIbHLIMU
NAEHKAMU.

Cmauueanue. Kanunnsapunvie aenenus. Mooenu HenblomoHno8CcKou HCUOKOMU.
CriocoObl M3MepeHust BIaKHOCTU. MccaenoBanue HarpeBaHusl U IUIABICHUS
KPUCTAJJINYECKOTO BELIECTBA.

Buowl oechopmayui. Habnrooenue manvix oegpopmayuii.
Yuenuueckuitakcnepumenm, nabopamopnuvie pabomeol, npakmuxkym
U3yuenue 3ak0HOMepHOCMEL UCNAPEHUs. HCUOKOCTEI.

3mepenue yoenvHoU meniomsl niaaeieHus avoa. M3zyuenue ceoucme

HACLIWEHHbIX NAPOE.
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W3mepenue abCONIOTHONW BIAKHOCTH BO3JyXa M OIICHKAa MacChl TapoB B
MMOMEIICHUH.

H3mepenue koaghduyuenma no8epxXHOCMHO20 HAMANCEHUS.

U3zmepenue mooyns FOnea. Hccnedosanue 3asucumocmu  Oeghopmayuu
pe3unosozo obpazya om npuNOIHCEHHOU K HEMY CUIb.

Tema 4. DnexTpoanHamuka (22 yaca)

Tema 4. Dnektpoaunamuka (54 yaca)

4.1 Dnexrpocratuka (10 yacos)

4.1 Dnextpuyeckoe moite (24 gaca)

DnekTpu3anusa Tei. OJEeKTpudeckuil 3apsa. JlBa BuIa 3JIEKTPUUYECKUX
3apanoB. IIpoBogHWKM, JAMAIEKTPUKM ©  TOJYHOPOBOJHUKH.  3aKOH
COXpaHEHUs ANEKTPUUECKOTro 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueyHblil 37€KTpUYECKUM 3apsi.
Onexrpuueckoe noje. HanpsxéHHocTs 3nexTpuyeckoro mnois. IIpunuumn
CYyHEpIO3UIMN  JJEKTPUYECKUX  mnoser.  JIuHuMm  HanmpsKEHHOCTH
DIIEKTPUYECKOTO ITOJIS.
PaGora cun  anekTpocratuyeckoro  mons.  [lorenmman.  PasHocTthb
noTeHuranoB. [IpOBOAHUKM U AMAIEKTPUKU B 3JIEKTPOCTATHUUECKOM IIOJIE.
JlusnekTpuyeckasi IPOHULIAEMOCTb.
OnexrpoéMkocTb. KoHaeHcarop. DneKTpoEMKOCTh IIOCKOIO KOHJEHCATopa.
DHeprus 3apsyKEHHOTO KOHJEHCATOopa.
Texuuueckue ycmpoticmea u npakmuieckoe HpumMeHeHue. >SIEKTPOCKOIl,
AIIEKTPOMETP, DIEKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOH/JIEHCATOP, KOMMPOBAIBHBIN anmnapar, CTPYWHBINA IPUHTEP.
Vlemoncmpayuu

1. YerpoicTBO M IpUHIUI ASHCTBUS 3JIEKTPOMETPA.

2. B3zaumotelicTBHE HadICKTPU30BAHHBIX TEIl.

3. DAEKTpUUECKOe MoJIe 3apsHKEHHBIX TEIl.

4. TIpoBOJHUKY B 3IEKTPOCTATUUECKOM IIOJIE.

5. DnexkTpocTaTHUECKast 3alUTa.

6. JIMPIEKTPUKH B DJIEKTPOCTATHIECKOM TIOJIE.

7. 3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATopa OT IUIOIIAIH

IUIACTHH, PACCTOSHUS MEXTy HUMU U IUAJIEKTPUUYECKOM MPOHULIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHICHCATOPA.
Yuenuueckuii sxkcnepumenm, nabopamopnvie padomut
1. smepeHnue 31eKTpoEMKOCTH KOHIEHCATOPa.

DJeKTpu3anusa Tea U €€ MposBICHUs. DJEeKTpudeckuil 3apsia. JlBa Buaa
IIEKTPUYECKUX 3aps10B. [IpOBOHUKH, TUAIEKTPUKUA U IOJIYNPOBOIHUKU.
DJIEMEHTapHBIN 3JEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUsS dJIEKTPUUYECKOTO
3apsaa.

B3aumoneiicteue  3apsiioB.  Toueunsie  3apsabl.  3akoH — Kyrona.
Onekrpuyeckoe mojne. Ero gelictBue Ha  3JIEKTPUYECKUE  3apsibl.
Hanpspk€HHocth  anexkTpuyeckoro mois. IlpoOsbiit  3apsn.  Jlununm
HaIPsHKEHHOCTH AJIEKTpUUECKOromnoisa. OQHOPOJHOE 3JIEKTPUUECKOE TIOJIE.
[loTeHIMaTBHOCTD 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHLMANOB U
HanpsbkeHue. [loTeHnumanbHas sHeprus 3apsia B 3JIEKTPOCTaTUYECKOM IOJIE.
[loTeHuMan 3eKTpoCTaTUUECKOro nojs. CBA3b HAPSHKEHHOCTH

[OJIA U Pa3HOCTU MOTEHLMAJIOB JJS AJIEKTPOCTATUYECKOTo MO (Kak
OJIHOPOJHOTO, TaK U HEOJTHOPOAHOTO).

[IpyHIMI CYTIepHO3ULIMU SJIEKTPUUECKUX MOJEH.

[lone moueunoeo 3apsoa. Illone pasnomepHo 3apsdcennoli cgepwl. Ilone
[pasrHomepHo 3apsdicenHoz2o no oo6vémy wiapa. Ilone pagnomepro 3apasxicennor
beckoneunol naockocmu. Kapmumvi TUHULL HANPAHCEHHOCIU IMUX NOJLel

U DKEUNOMEHYUATLHBIX NOBEPXHOCMIELL.

[IpOBOAHUKYN B 3JIEKTPOCTaTUYECKOM IOJI€. YCIIOBHUE PaBHOBECHS 3apsi/IOB.
JIMdNeKTpuKu B AJIEKTpOCTaTHUYecKoM  mosie.  Jluanektpuyeckas
[IPOHULIAEMOCTD BELIECTBA.

KonneHcatop. DneKkTpoéMKOCTh KOHZEHCATopa. NEKTPOEMKOCTh  IIJIOCKOTO
KOHJIeHCaTopa.

[ lapannenvroe coeduneHue KOHOEHCcamopoa. Ilocneoosamenvhoe
COeOUHeHUeKOHOeHCamopos. JHEPTUs 3apsHKEHHOr0 KOHIGHCaTopa.
Ulsusicenue 3apsaxcenHou yacmuyvbl 6 OOHOPOOHOM JJIeKMPUYecKoM HNoJle.
Texnuueckue ycmpoucmea u MexHoI02UYecKue npoyeccyl. IEKTPOCKOI,

DJICKTPOMETDP, JICKTPOCTATUICCKA 3allliTa, 3a3EMIICHUC BHGKTpOHpI/I60pOB,
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KOHJICHCATOPHI, ceHepamop Ban oe I paaga.

/[emoncmpayuu

YCTpONCTBO M NPUHLUMII ACUCTBUS DIIEKTPOMETpA. DJIEKTPUUECKOE I10JIE
3apsHKCHHBIX MMAPUKOB. DIEKTPUUECKOE MOJIE ABYX 3apPsSKCHHBIX TIACTHH.
(Mooenv snekmpocmamuueckozo eenepamopa (Baw oe I'paagha).
[TpOBOAHHKH B AJIEKTPUUYECCKOM TT0JIE. DIEKTPOCTATUICCKAS 3aIUTA.
Yempoticmseo u  Oeticmsue konOeHcamopa NOCMOAHHOU U NepPeMeHHOU
EMKOCmU.

3aBHCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUJIOLIAAH
[JTACTHUH, PACCTOSTHHSI M@XKAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3JMeKTPUIECKOro MOJIs 3apsyKEHHOT0 KOHIEHCATOopa.

3apsoka u pazpsaoxka KOHOeHcamopa uepes pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomaol, npaKkmuxKym
Oyenka cun 63aumo0eticmeusi 3apsANCeHHbIX meil.

Habniooenue npespawjenusi sHepeuu  3apadtCeHHO20 KOHOeHcamopa 6
SHEpPeUIO U3TYYUEeHUs]

ceemoouooa. M3yuenue npomekanuss moka 6 yenu, cooepicawyelt
KonOencamop. Pacnpedenenue pasnocmu nomenyuanog (Hanpssicenus) npu
noc1e008amenbHOM COeOUHEeHUU

KoHOeHcamopos. Hccnedosanue paspsaoa konoencamopa uepes pesucmop.

4.2 TlocTOSIHHBIN 3NeKTprYecKuid TOK. TokH B pa3HbIX cpeaax (12 gacos)

4.2 TToCTOSIHHBIH AJIeKTpUYCeCKuit TOK (24 yaca)

DONeKTpUUeCKUd TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKa.
Wcrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa 11l yyacTka 1emnu.

DNEeKTpUUECKOEe COIMpPOTUBIEHUE. YJEIbHOE CONPOTHUBIEHHE BEIIECTBA.
[locnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COEIUHEHNE ITPOBOIHUKOB.
PabGora »snexktpuueckoro Toka. 3akoH Jxoyns—IJlenna. MoiHOCTb
PIEKTPUUYECKOTO TOKA.

O/1C u BHyTpeHHEE CONPOTUBJICHUE HCTOYHUKA TOKA. 3aKoH Oma 7151 TIOJTHOM
(3aMKHYTOI) anekTpuueckoi nenu. KopoTtkoe 3ambikaHUeE.

ONeKTpoHHAsT  NPOBOJUMOCTH  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBIIEHUS METAJUIOB OT Temmneparypbl. CBEpXIPOBOAUMOCTb.
DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. IlocTosiHHBI TOK. YCIIOBUS CYLIECTBOBAHHS IOCTOSHHOTO
priekTpudeckoro toka. Mcrounuku toka. Hanpsoxkenne U u 3JIC E. 3akon
OMa 1714 yyacTka LIETH.

DneKTpuuecKoe COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHBIICHUS
OJIHOPOJHOI'O IIPOBOJIHMKA OT €0 JAJIUHBI U IUIOIAAH TONEPEYHOTO CEYECHHUS.
Y enbHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaIENbHOE, CMELIAHHOE COEAMHEHNE MPOBOIHUKOB.
Pacuér pazBeTBIEHHBIX dNekTpuueckux neneit. Ilpasunra Kupxeogha. Pabora
DIIEKTPUYECKOr0 TOKa. 3akoH J[koyns—IJIenna.

MOIIIHOCTD AJIEKTPUYECKOTO TOKa. Iennosas MOWHOCMb, Gvloensemas Ha
pezucmope.

OJIC m BHYTpEeHHEE CONPOTUBIICHHE HCTOYHUKA ToKa. 3akoH Owma s

MMOJTHOM (3aMKHYTOM ) 3JIEKTPUYECKOM 1Ienu. MOITHOCTh UCTOYHUKA TOKA.
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[1oynIpOBOIHUKMY. CoOcTBeHHas 3 HpUMeECHas IIPOBOJAUMOCTH
noaynpoBoAHUKoB.  CBoiicTBa  p—N-niepexona.  [lonynpoBogHUKOBBIE
mpuOOpEl. DIEKTPUUECKUN TOK B PACTBOPAaX W paciiaBax AJIEKTPOJIHUTOB.
DNEKTPOIUTHYECKAS

ucconuanus. JJIeKTPOIIu3.

OnekTpuyeckuii TOK B ra3ax. CamMOCTOATENbHBIH M HE CaMOCTOSITEIbHBIN

pazpsa.Monnus. [1nazma.
Texnuueckue ycmpoucmea U NPAKMUYECKOe NpUMeHeHue. aMIIEPMETD,
BOJIETMETP, PEOCTAT, UCTOYHHKH TOKa, HJICKTPOHArpeBaTEeNIbHBIE MPUOOPEI,
HJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH
IMOA, TEPMUCTOPHI ¥ (OTOPE3UCTOPHI, IOIYIPOBOJHUKOBBIA  THOJ,
rajabBaHuKa./Jemoncmpayuu

1. VI3smepeHwue CHITBI TOKA M HATIPSKCHUSI.

2.  3aBUCHMOCTH CONPOTHBICHHS IHJIMHIPUYECKHX MMPOBOJHUKOB OT

JUIMHBI, TUIOILA/IM MTONIEPEYHOr0 CEYEHUsI U MaTepuaa.

3. CMenranHO€ COeTMHEHHE TIPOBOIHUKOB.

4. Ilpsamoe m3mepenue DJIC. KopoTkoe 3aMblkaHHE TIalbBaHUYECKOI'O

9JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHBIICHUSI.

5. 3aBUCHUMOCTH COTPOTUBIICHHUS METAIIJIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB AIIEKTPOJIUTOB.

7. HckpoBoii pa3psii U IPOBOAUMOCTD BO3yXa.

8.  OmHOCTOPOHHSS MPOBOAUMOCTb AUOAA.
Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsoi

1. M3yueHne cMEIaHHOTO COEMHEHUS PE3UCTOPOB.

2. N3mepenue D/1C ucToyHMKa TOKA M €70 BHYTPEHHETO COIPOTUBIICHHS.

3. HabOuroreHune aexTposmsa.

KopoTkoe 3aMbIkanue.

[Konoencamop 6 yenu nocmosnHo2o moxa.

Texnuueckue ycmpoticmea u mexXHOLO2UYECKUe HNpoyeccyl: aMIEpMETD,
BOJIbTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON IHEPTHUH.

/lemoncmpayuu

M3MepeHue CUiibl TOKA U HAIPSDKEHUS.

Hccnedosanue 3a8ucumocmu Cuibl moKa om HAnpsdiceHus O0isl pe3ucmopa,
1aMnbl HAKAIUBAHUs U C8emMooU0od.

3aBUCHUMOCTh CONPOTHUBJICHUS HWIMHIPUYECKUX MPOBOJHUKOB OT JUJIMHBI,
[JIOI1I]TA TIOTIEPEYHOTO CEUCHHS M MaTepHuaa.

Hccnedosanue 3agucumocmu  Cculvbl MOKA OmM  CONPOMUGNEHU Npu
NOCMOSIHHOM HANPAICEHUU.

[Ipsmoe wu3mepenne OJJIC. KopoTkoe 3ambikaHHE TallbBAHHMYECKOTO
QJIeMEHTa U OIICHKAa BHYTPEHHETO CONpOTHBICHUS. Cnocobvl coeduneHus
ucmounuxos moxa, 3/[C bamapeti.

Hccnedosanue pasHocmu nOMeHYuanos mexcoy noaocamu UCHoOYHUKA moKa
om CUbl MOKA 8 Yenu.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomot, npakmuKym
Hccnedosanue cmeuwanHo2o coeOuHenus pe3ucmopos. Mamepenue y0ensHo2o
COnpomueeHUs NPOBOOHUKOS.

Hccnedosanue 3agucumocmu cuivl mMoKa OmM HANPAdiCeHUs OJisl JIAMNbl
HAKATUBAHUS.

Veenuuenue npedena uzmepenus amnepmempa (gonbmmempa). smepenue
OJIC u BHYTPEHHETO CONPOTHBJICHUS HUCTOYHHUKA TOKa. MccredosaHnue
sasucumocmu I/]C eanv8anuuecko2o snemenma om epemeHu npu KOpomKom
3aMbIKAHUU.

Hccnedosanue pasHocmu NOMEHYUALO8 MexHcoy NoI0CamMU UCMOYHUKA TMOKA
Om CUbl MOKA 8 Yenu.

Uccnedosanue 3agucumocmu NOAe3HOU MOWHOCMU UCMOYHUKA MOKA Om
CUTIbL MOKA.

HaGmronenue snektponmnsa

4.3 Toku B pa3HbIX cpenax (6 yacos)

SHGKTpI/I‘-IeCKaSI MMPOBOAMMOCTE  PA3JIMYHBIX BCIICCTB.
IIPOBOAUMOCTD TBéleLIX MCTaJIJIOB. 3aBUCHMOCTb

DJIEKTPOHHAS
CONPOTUBIIEHUS

METaJJIOB OTTeMIepaTypbl. CBEpXIPOBOAUMOCTD.
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OnexTpuueckuid TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX ITyYKOB.
[lonynpoBoanuku.  CoOCTBeHHass W IpUMECHas  IPOBOAMMOCTH
moyiynpoBoaHUKoB. CBolictTBa p—N-niepexona. IlomynpoBogHUKOBBIE
npuOOpHl. DIEKTPUUECKUH TOK B IJIEKTPOJIUTAX. IJIEKTPOIUTHYECKAS
nucconuanus. DIeKTpon3. 3akonbl Dapajies IS JJIEKTPOIU3a.
DneKkTpuyeckuii TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITENIbHBIN
paspsa. Pa3nuunble THIBI caMOCTOSITENILHOTO paspsaa. Monnus. [lnaszma.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: razopaspsiiHble
TaMIIbl, JIEKTPOHHO-TTyueBasi TpyOKa, MOTypOBOIHUKOBBIE PUOOPBHI:

MO/, TPaH3UCTOP, (HOTOAMOJN, CBETOAWOJ; TalbBaHWKA, padUHUPOBAHUE
MeEIH, BHITUIABKA AJIFOMUHUSA, DJIEKTPOHHASI MUKPOCKOTIIHSL.

lemoncmpayuu

3aBHCHUMOCTh COINPOTUBICHHUS METAJUIOB OT TeMmIiieparypbl. [IpoBoauMocThb
PJIEKTPOJIUTOB.

Sakonvl snekmponuza Dapades. Hckposoil paspsio u npoeooUMOCHb
6030yxa.

Cpasnenue nposoouMocmu Memaiios u noLynpo8OOHUKOS.

OHOCTOPOHHSISI IPOBOAMMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npAaKMuKym
HaOmronenne snexrponusa. Mzmepenue 3apsioa OOHOBANEHMHO20 UOHA.
Hccneoosanue — 3a8uUcCUMOCmU  CONPOMUBTEHUS.  MEPMOPe3UCmopa  om
memnepamypboi.

CHamue 801bmamnepHoll Xapakmepucmuxku ouood.

OU3NYECKUN ITPAKTUKYM (16 uacos)

Cnocobvl usmepenust uuuecKux GeudUH ¢ UCNONb308AHUEM AHANOZ06bIX U
YUDPOBLIX  UBMEPUMETLHBIX NPUOOPOE U  KOMHLIOMEPHBIX OAMYUKOBLIX
cucmem. AbcomomHuvle U OMHOCUMENbHbIE NOZPEUHOCIU — USMEPeHUll
Pusuueckuxsenuuur. Oyenka epanuy noepeuHocmell.

[IposedeHue  KOCBEHHbIX — UBMEPEeHUl,  UCCIe008aHULl  3A8UCUMOCEl
Quzuneckux geruyut, nposepka npeodioNHCeHHbIX cunomes (6b100p uz pabom,
ONUCAHHLIX 8 MEeMAMUYecKux pazoenax «YueHuueckutl 3KcCnepumeHm,
1abopamopHvle pabomuvl, NPAKIMUKYM ).

Pe3eps (2 yaca)

Pe3seps (10 gacoB)
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TemaTtuveckoe miianupoBanue kypcall kiaace

bazoBblit ypoBeHb (2 yaca)

VYriny0OneHHbid ypoBeHs (5 4acoB)

HUYECKOTO IBMXKeHUd. Cucrtema orcuéra. TpaekTo-
pus. [lepemenienne, CkopocTb (CpeaHss CKOPOCTb,
MIHOBEHHAsi CKOPOCTh) U YCKOpPEHHE MaTepHUaIbHOU

TOYKH, UX IIPOCKIUHN HAa OCU CUCTCMbBI KOOpAWHAT.

Kon-Bo |Tema: ®@u3uka U MeTOAbI HAYYHOT0 MO3HAHMS 2/59 Koi-Bo
JacoB JacoB
1 ®du3nka — Hayka o npupone. Hayunsie Meroas! 1mo-
3HaHUA OKpYy»Xatomiero mupa. Posib sxkcepumMenTa u
TEOPUU B TIPOIIECCE MO3HAHUS IPUPOJIBI. DKCIIEPH-
MeHT B ¢pusuke. MoaenupoBanue GU3NYECKUX sBIie-
HUW U IIPOLIECCOB.
JlemoHcTpanuu 1. AHajgoroBbie u UGPOBBIC U3ME-
[PUTEIIBHBIE TPHOOPHI, KOMITBIOTEPHBIC TATYUKH.
1 Hayunble runore3sl. Ousnueckue 3aKOHBI U TEOPHUU.
["paHuUIIbI IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
[Tpunuun cootBercTBUs. Poib U MecTo Gu3MKH B
(OopMUPOBAHUN COBPEMEHHOM HayYHOU KapTUHBI
MUpA, B MPAKTUYECKOM JIEATEIBHOCTH JIIOJICH.
Cnocobwi uzmepernust pusuueckux eiudur (AHan0208vie U Yupposvle usmepu- 1
mebHble NPUObOPsI, KOMNbIOMEPHble damuuKoguvle cucmemvl). [locpewnocmu u3-
Mepenutl puzuueckux eauyun (abCoIOMHAsL U OMHOCUMENbHAS).
Mooenuposanue ghuzuieckux a6ienuli u nPoyeccos (MmamepuaibHas moyka, ao- |1
CONIOMHO MBEPO0e Meilo, UOeAlbHAS HCUOKOCMb, UOeATbHBILL 243, MOYeUHbIl 3a-
ps10).
L/labopamopnas paboma: Hsmepenue cunvl moxka u Hanpsicenus 6 yenu nocmo- |1
[IHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOO-
pos.
Tema: Mexannka  18//354
Kunemarnka 4/10ua
1 Mexanuueckoe nBrkeHrne. OTHOCHUTETFHOCTh MeXa-
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C0’)KeHHe NePEMEIICHUIN U CII0KEHUE CKOPOCTEH.
PaBHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBrOKeHue. [ 'paduky 3aBUCUMOCTH KOOPUHAT, CKO-
[pOCTH, YCKOPEHMUS, IIyTH U NIEPEMELLEHUS MaTepu-
QJIbHOW TOYKH OT BpeMeHH. CBOOOJHOE IajieHue.

Y ckopeHue CBOOOIHOTO MaICHHUSI.

suoicenue mena, 6pOUEHH020 NOO YoM K 20pUSOHMY..

3asucumocms KOOpOUHAmM, CKOPOCMU U YCKOPEHUsT MAMEPUATbHOU MOYKU OMm
8peMEHU U UX epapuKu

Pewienue 3a0au no meme «/[gusicenue mena, 6pOuLeHHO20 NOO Y2lloM K 20pu-
30HmMY. »

KpuBonuHeiiHoe 1BuxkeHue. [[BrkeHne Matepualib-

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS CKOPOCTb.
[lepuon u yacrota obpamienus. LlenTpocTpemuress-
HOE YCKOpEHUE

HOM TOYKH I10 OKPY’KHOCTHU C MMOCTOSIHHOM 10 MOAYJHO

JlaboparopHas pabota: M3yueHue HepaBHOMEp- HOTO
NBIKEHUS C LIETBIO ONPEICIICHNUSI MTHOBEHHOM
CKOPOCTH.

. Llenmpocmpemumenvroe (HopmanvHoe), KacamenvHoe (MaHeeHYUaIbHoe) U noJ-
HOe YCKOpeHue MamepuailbHoUu moyku

|Pewernue 3a0au

/labopamopuas paboma. Hccnedosanue 3a8Ucumocmu nepuooa 0opawjeHus KoHu-
YecK020 MAAMHUKA OM €20 Napamempos

Innamuxa 7/104+

[IprHIMn otHOCUTENbHOCTU ["anunes. [lepBblii 3a-
KOH HproToHa. IHEepIuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [IpuHnun cynepno3uumu cui.
Bropoii 3akoH HbroTOHA 117151 MaTEpUAIBHON TOUKH.
Tpernii 3akoH Hpr0TOHA 1711 MaTEPUAIBHBIX TOYEK

[Heunepyuanvhsie cucmemvl omcuéma (onpeoenenue, npumeput). Bec mena, osu-

HCYULECOCA C YCKOPEHUEM
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Cratuka (1 u3 4) Crooicenue cun, npuiodceHHvlx K meépoomy meiy.

Cratuka (2 u3 4) Llenmp msoicecmu mena.

3aKOoH BceMUpPHOro Tsarotenus. Cuna tsxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

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

IKBUBANEHMHOCMb 2PABUMAYUOHHOU U UHEPMHOU MACCHL. 3A8UCUMOCTb YCKOpe-
HUsL C60OOOHO20 NAOEHUST O BbLCOMbL HAO NOBEPXHOCIbIO NIAAHEMbL U OM 2e0epa-
Guueckoti wiupomol. Jleudicenue HebecHblX meil U ux CnymHukos. 3axonvl Kennepa.

Ulasnenue. I'uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «{unamurxay

Tpenue. Buapl Tpenus (0K0s1, CKOJIBXKEHUS, Kaue-
Hust). Cuiia Tpenud. Cyxoe tpenue. Cuiia TpeHus
CKOJIb)KEHUS U cuila TpeHUs nokos. Koappuuuent
TpeHusi. Cuia conpoTUBIICHUS TIPU ABMXKEHUH Tella
B KMJIKOCTHU WJIU Ta3e.

[loctynaTenbHOE U BpalaTeabHOE ABMKEHHE a0co-
JTFOTHO TBEPIOTO TENA.

MOMEHT CUJIBI OTHOCHUTEIIBHO OCH BpaleHus. [1nedo
CWJIBL. Y CIIOBHSI pABHOBECHSI TBEPIOTO TEJA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuusoe, 6espasiuunoe pasrnosecue. Jlabo-
[pamopnas paboma: Hzmepenue kodgpuyuenma mpenus no eeiudune yeno-6020
koappuyuenma 3asucumocmu Fmp(N).

[ Ipakmukym «M3mepenue pagrnooeticmeyiowjei Cul npu 08udceHuu Opycka no
HAKJIOHHOU NIOCKOCIUY

[ Ipaxmuxym «H3mepenue pasnooeticmayrowjel Cuil npu 08UdMdceHUuu 6pycKka no
HAKJIOHHOU NIOCKOCTUY

JlaGopaTopHas padota «McciaenoBanue ycinoBHii pas-
HOBECHS TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAILICHUS.

(Cratuka 4 u3 4) JlabopatopHas pabora «/3yueHue yCTOHUMBOCTH TBEPIOTO

TCJId, UMCIOIICTO IJIOIAaZlb OIOPHL.»

3aKoHbI cOXpaHeHHus1 B MexaHuke 6/10
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VMIysibc MaTepraabHONU TOUKH (TeJa), CHCTEMBI Ma-
TepUabHbBIX TOUEK. IMIysbe cuibl 1 M3MEHEHUE UM-
1yJIbCa TeJa. 3aKOH COXpaHEHUs UMITyJbca. PeakTus-
HOE JIBUKCHHE

(Momenm umnynvca mamepuanviou mouxu. Ilpedcmasnenue o coxpanenuu mo-
Venma umnyibea 8 YeHmMpaabHblX NOSX.

[[enmp macc. Teopema o 0sudicenuu yenmpa macc.

|Pewienue 3a0ay no meme «3axon COXpPAHEHUSl UMNYIbCa»

PaGora cuiibl. MOIHOCTD CUJIBL.

Kunernueckas s3Heprust MaTepUaIbHON TOYKH. Teo-
pema 00 U3MEHEHUN KMHETUYECKOM SHEPIHH.

[Paboma cunvl Ha MAlOM U Ha KOHeYHOM nepemewjenuu. I paguueckoe npedcmag-
ienue pabomol Cubl.

[ Ipaxmuxym « 3mepenue umnynosca mena no mopmo3HOMY Nymu. »

HpakmuKyM «Hsmepeﬂue umnyijieca mejid no mopmo3HoMy nymu.»

[TorenmaneHas 3Heprus. [loTeHunanbHas sHeprus
yripyro negopmMupoBaHHOM npyx uHbl. [loTeHInaMh-
Hasi DHeprus Tena Bomu3u nosepxHoctu 3emiu. [lo-
TEHIIMAJIbHBIEC U HEMOTCHIIHMAIbHBIE CHITBL. CBS3b pa-
OOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEeXaHU-
YECKOUW YHEPTUHU CUCTEMBI TEI

3aKOH COXpaHEHHS] MEXaHUYECKOW dHEPTUH. YTIPyrue
1 Heynpyrue CToJKHOBeHus. JlJabopartopHast

pabota «3y4uenue abCoOMOTHO HEYIIPYTOTO y1apa C
[MOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MASTHUKOB)

HOmeHL;uaJlea}Z IHepecus meia 6 OOHOPOOHOM cpasumayyUOHHOM noJie. Iomen-
UUAIbHAA JHepcusia meia 6 cpasumayuOHRHOM noJie OaH0p00H020 wapa (eHympu u

6He wapa). Bmopas kocmuueckasn ckopocms. Tpemvs Kocmuieckas ckopocmo.
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Ypasnenue bepnynnu 011 udeanbHou HCUOKOCMU KAK CledCmeue 3aKOHAa coXpaHe-
HUS MEXAHUYECKOU IHePIUU.

Ulabopamopnas paboma « Onpedenenue pabomul Cuibl MPeHUst NPU OBUICEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: Mosekyasipuasi pu3nKa U TepMoguHaMuKa 24/49

OCHOBBI MOJIEKYJISIPHO-KHHETHUYECKOM Teopun 9/15+3 (mpakTHKyM)

OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KMHETHYECKOU
TEOPHUH U UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsrokenue. Juddysusa. Xapaxkrep 1BuxKeHUs U B3au-
MOJCHCTBUA YacTUL BeniecTBa. Moenu ctpoeHns ra-
30B, JKUAKOCTEH U TBEPABIX TEJl U 0OBICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE OTUX MOJEIICH.

Macca u pazmepbl MosieKyJl. KoimuecTBo BeniecTna.
[ToctosnHas ABorazpo. TenoBoe paBHoBecue. TeM-
rneparypa u e€ usmepenue. lllkana remneparyp Llens-
cust

|Pewienue 3a0ay

Pewerue 3a0ay

labopamopnas paboma: Hccrnedosanue npoyecca yCmaHo8e s meniogocopas-
Ho8ecus npu menjioodMene medncoy 2opsuetl U X0100HOU 80001

Monens uneanpHoro raza. OCHOBHOE ypaBHEHUE MO-
NIeKyIIpHO-KMHETHYECKOM TEOPUH HICaTbHOTO Ta3a.

AGcoutoTHas TeMIepaTypa Kak Mepa cpeHel KuHe-
THUYECKOW SHEPIUH TEILUIOBOTO ABUKEHUS YaCTHL]
rasza. [lIxana temnepatyp KenbBuHa.

(Mooens udeanvrozco 2aza ¢ MKT: uacmuywl 2a3a 08udcymcs Xxaomuiecku u He
63aUMO0eUCmMBYIOm Opye ¢ OpPY2OM

Css3b abcontomuoll memnepamypsbl MepMOOUHAMULECKOU CUCIEMbL CO CPEOHell

KUHemu4eckou 3Hep2ueﬁ nocmynanmejlbHo20 menjioeozco osudicenus eé uacmuy
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Pewenue 3a0au no meme « OcHogHoe YpaeHeHUe MO]Z@KyJZﬂpHO-KMH@mM‘lQCKOIZ
meopuuy

["a30BbIe 3akOHBI. Y paBHeHUEe MenpaeneeBa—Kiia-
neripoHa. 3akoH JlainbToHa

I/I30npoueccm B HACaJIbHOM ra3€ C IoCTOAHHBIM KO-
JIMYCCTBOM B€IICCTBA

[ Ipakmukym «H3yuenue uzomepmurecko2o npoyecca (PeKomMeHO08aHO UCNONb30-
sanue yughposoll 1abopamopuu). »

[ Ipakmukym «3yuenue uzomepmuueckozo npoyecca (PeKoMeH008aHO UCHONb30-
sanue yugposoil rabopamopuir). »

|Peuwienue 3a0au no meme «l azoevie 3aK0HbLY»

['paduueckoe npencTaBieHUE U30MPOLIECCOB: H30-
TepMa, U30X0pa, n300apa.

JlaboparopHast pabora: OnpeesieHne MacChl BO3yXaB
KJIACCHOM KOMHATe Ha OCHOBE U3MEPECHUN 00bEéMa
KOMHATBI, JIaBJICHHUS ¥ TEMIICpaTyPhl BO3lyXa B HEH.

JlaboparopHas pabota «3ydeHnue n300apHOro mpoiecca

Pewenue 3a0au no meme «HM3onpoyeccul 6 u0eaibHOM eaze ¢ NOCMOSHHbIM KO-
yecmeom sewecmea. I paghuueckoe npedcmasienue U30NPoOYeccos: U30Mmepma,u3o-
xopa, uzobapa»

Pewenue 3a0au no meme «HMzonpoyeccwl 6 udeanbHom 2aze ¢ NOCMOAHHbIM KO-
uyecmeom gewjecmaa. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Ob6o6warowuii ypox no meme « OCHO8bI MONEKYIAPHO-KUHEIMUYECKOU MeopulLy

OcHoBbl TepmMoguHamuxku 10/20

TepmoauHaMuueckas cucreMa. BHyTpeHHss dHEprus
TEPMOJIUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHust. KonndecTBo TemoThl U paboTa.

BHYTpeHHSUI OHCPIrusa OJHOATOMHOI'O UACAJIBHOI'O
rasa.

3aoanue enewnux ycnosuti ons T/] cucmemol. Buewnue u 6HympenHue napa- mem-
poi. [lapamempor T/] cucmemul kaxk cpedHue 3nauenus GeIUtUH, ONUCHIBAIO-UUX eé
coCmosiHUe Ha MUKPOCKONUYECKOM YPOSHe.
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Hy]l€60€ Ha4aiuo mepmoduHaMuKu. CCZMOI’ZPOI/IS’@OﬂbHClﬂpeJZClKCClI/ﬂ/l}Z Tﬂ CUucCmemuslK
menjioeomy paeHoeecuro.

(Mooenb uoeanvro2o 2aza 6 mepmoOUHaMuKe — CUCMeMA YPAGHEHUIl. YPABHeHUe
(Menoeneesa—Knanetipona u evipasicenue 0151 BHympeHHel 3Hepeuu. Ycnosus
NPUMEHUMOCTU IMOU MOOENU. HUZKASA KOHYEHMPAYUs 4acmuy, blCOKUe memne-

[pamypul

Bus! Tensonepenauu: TEIONPOBOHOCTh, KOHBEK-
1151, U3JIy4eHUE. Y IelIbHas TEIIIOEMKOCTD BEILECTBA.
KosinyecTBO TEIIIOTHI IPU TEILIONEpeIaye.

[Tonstre 06 annabaTHOM mporecce. [lepBoIit 3aK0H
TEPMOJIUHAMUKU

|Keazucmamuueckue u HecmamuiecKkue npoyecchwi.
DnemenmapHasn paboma 6 mepmoounamuxe. Boviuucienue pabomwl no epaguxy
npoyecca na pV-ouazpamme

Yoenvnas u monsapnas mennoémxocmu gewecmsa. Ypasnenue Matiepa

Yoenvnasa mennoma cecopanus monauga. Pacuém xonuuecmea meniomol npumen-
1onepedaue

[IprMeHeHHE TIEPBOro 3aKOHA TEPMOAMHAMUKH K
n3onpoiieccam. I'paduueckast uHTEpIIpeTaIHs pa-
0OOTHI rasa.

BTtopoii 3akon TepmoanHamuku. HeoObpatuMocTh
[POLIECCOB B IPUPOJIE.

[Peuienue 3a0ay no meme «HpuMeHeHue nepeoco 3aKorna mepmoduHaMuKu K U30-
npoyeccamy

Konuuecmeo mennomst u paboma Kaxk mMepvl usmeHenus sHympennei snepauu T/]
cucmemul

Bmopoti 3aKon mepMoOUHAMUKY OJ1 HEPABHOBECHBIX NPOYECCOB. HEBO3ZMOIHCHO
nepedams meniomy om Oojiee X0100H020 meia K Oojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TennoBbie MamHbl. [[pUHIUTIBI IEMCTBHS TEMIOBBIX
MarvH. [IpeoOpa3oBaHus SHEPTUU B TETIIOBBIX Ma-

mrHax. K111 renoBoit mammuel. [{ukn Kapho u ero
KIII.
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DJKOJOTHYECKHE TPOOJIEMbI TETUIODHEPTETHKH.
JlaGopaTopHas padota «M3mMepeHue yaenpbHOM Temio-
EMKOCTH»

JlaGopatopHas paboTta: MccnenoBanue npouecca OCTHIBaHUS BEIIECTBA.

[ Ipaxmuxym «. Hccnedosanue aduabammnoco npoyeccay

[ Ipakmuxym « Hccredosanue aduabammnoeo npoyeccay

Obobwarowuii ypok no meme « OCHO8bl MEPMOOUHAMUKUY

ArperaTHbie COCTOSIHHS BemecTBa. @a3zoBbie mepexoabl 5/14

[lapooOpa3zoBanue u KoHAeHcanus. Mcnapenue u ku-
reHue. AOCOIOTHAS U OTHOCHTEIIbHAS BIAKHOCTh
BO3yXa. HachbleHHbIi map

Y aenbHas TeII0Ta Mapooopa3oBaHus. 3aBUCUMOCTh
TEeMIIEPATyphl KUTIEHUS OT AaBJICHUS.

Hacviwennvie u nenacviuyennvle napvl. Kauecmeennas 3agucumocms niomnocmuu
0asienus HACbIUWeHHO20 Napa Om MmeMnepamypbsl, Ux He3A8UCUMOCHb Om 00b- éma
HacblyeHHo20 napa. 3asUcumMocms memMnepamypvl KuneHust om 0deieHus 8
orCUOKOCHIU.

[Pewienue 3aday no meme «A6Conomuas u OmHOCUMENbHAA 6/LANCHOCD»

labopamopnas paboma « H3yuenue c8oticme HACbIWEHHbIX NAPO8.»

Tsépnoe Teno. Kpucrammyeckue u amopHbie Tena.
AHHM30TpONUS CBOMCTB KpUCTALIOB. JKnjakue Kpu-
ctasuibl. COBpeMEHHbIE MaTepUalIbl.

[1naBneHue u KpucTayuM3anus. Y iesibHast TeraoTa
riaByienns. Cyonumanus. Y paBHEHUE TETJI0OBOTO
GanaHca.

lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooyns FOnea.
[ Ipeden ynpyeux oegpopmayuil.

Tennosoe pacuupenue sxcuokocmetl u meépovix mei, 06vbEMHOE U TUHEIHOe PAcC-

wupeHue.

38




[ Aneapmonuzm menioguix KoreOaHuil Yyacmuy eewecmed Kak NPULUHA menio8o2o
pacwiupenus men (Ha kauecmeeHHOM Ypo8He).

JlaGopaTopas pabota «3mMepeHre OTHOCUTEITLHOM
BJIAYKHOCTH BO3/yXa.»

JlaGopaTtopas pabota «M3mepenue moaysst FOuray

O6o0maromuii ypok 1o TeMe «ArperaTHbie COCTOSI-
HUSI BEIIECTBA

[ Ipeobpazosanue snepeuu 6 hazosvix nepexooax. YpasHenue meniosoco oa-
nanca.

[ losepxnocmuoe namsaxcenue. Koagpghuyuenm nosepxnocmnozo namscenus. Ka-
NULIAPHbLE S61EHUS.

/]asnenue noo uckpuenénHot nogepxnocmoio dcuokocmu. Qopmyna Jlannaca.

Tema: DaekTpoagunamuka 22/54

daekTpocraTuka 10/ DiekTpuyeckoe nose 24

OnexTpusanus Tell. JNeKTpuYecKui 3apsa. JBa Buaa
DIIEKTPUYECKUX 3apsoB. IIpoBoaHMKY, 11- neKTpu-
KU U TIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS JJIEKTPU-
4EeCKOro 3apsja. BzaumonelicTeue 3apsi0B.3aK0H
Kyinona. To4euHBI 3JIEKTPUYECKUI 3apsia.

DnexTpuueckoe mnosie. Hanpsok€HHOCTD deKTpuye-
ckoro 1noss. [IpuHIun cynepno3uiium 31eKTPUIECKUX

nosei. JInaum HaHpH)KéHHOCTI/I QJICKTPHUYICCKOTO ITOJIA.

/lone moueunoeo 3apsoa. Ilone pasnomepro 3apsicennou cepwi. Ilone pagno-
MepHO 3apsdiceHH020 no 06vbEMY uwapa

[lone pasnomepHo 3apsadicenHol OecKoneyHou n10CKOCmu

Pewerue 3a0ay

PaGota cun anekTpoctaruueckoro mosis. [lotenmman.
Pa3HOCTH TOTEHIMATIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKH B IJICKTPOCTATUUC-CKOM
T10JIC. HI/IC)HGKTPI/I‘IeCKafI IMPOHUI[ACMOCTD.
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HOmeHbﬂ/laJleOCl’l’lb dNeKmpocmamuiecKkozo noJji. Homquuwszaﬂ IHEp2Usl 3a-pAi-
oa 6 dJlIeKmpocmamu4ecKkom noJie.

| Kapmunol TuHull HANPAXNCEHHOCMU IMUX NOJEU U IKEUNOMEHYUATLHBIX NOBEPXHO-
cmell.

Oonopoonoe snexkmpuueckoe noie. Cés3b HANPAANCEHHOCMU NOISL U PAZHOCHIU NO-
MenHyuanos 0Jisi INeKMpoOCmMAmuiecko2o nojisi (KaKk 00HOPOOH020, MAK U HEOOHO-
[poOHO20).

DnekrpoémMkocTh. Konnencarop.

I1eKTPOEMKOCTD IJIOCKOT0 KOHJIEHCATOpa. DHEPIUs
3apsHKEHHOTO KOHJICHCATopa

[ lapannenvroe coeouHenue KOHOeHCamopos

[ lociedosamenvHoe coedunenue KOHOeHCamopos

Vlabopamopnas paboma: Pacnpedenenue paznocmu nomenyuanos (Hanpsicenus,)
npu nocie008amenrbHOM COeOUHEHUU KOHOCHCAMOPO8.

JlabopaTopHas padota «M3mepeHue aMeKTpOEMKOCTH
KOHJICHCATOPA.»

O0600mmaromui ypok 1o TeMe « JIeKTPOCTaTHKa»

O06001Ia0IIN YPOK 10 TEME «DJIEKTPHUIECKOE MOJIEN»

ZZGMDfCQHue 3ap}l.?fCeHHOZZ qacmuuybsl 6 OaHOPOOHOM IJIEKMPUUYEeCKoM noJie.

/labopamopnas paboma « Habnrooenue npespawjenusi sHepeull 3apsisiceHHo20 KOH-
OJeHcamopa 6 IHepeuro U3YyUeHUs c6emoouood.»

Pewenue 3aoau

TexHrueckue ycTpocTBa U MPaKTUYECKOE MPUMEHE-
HUE: JIEKTPOCKOII, JJIEKTPOMETP, FIEKTPOCTaTHUe-
CKasl 3all[1Ta, 3a3eMJICHUE dTIEKTPOIIPHUOOPOB,

TexHUu4ecKue yCcTpouCTBa U NMPAKTUUECKOE MPUMEHE-
HHE: KOHJIEHCATOP, KONMMPOBAJIbHBIN amnmnapar, CTpym-
HBII IIPUHTED

TexHuueckne ycTpoiicTBa M NpaKTHYECKOE IPUMEHEHNE: KOH/IEHCATOP, KOITUPO-Bajlb-
HBI anmapar, CTpyWHbIN IpUHTEp, cenepamop Ban de I paagha.
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Pewenue 3a0ay no meme « 9ﬂ€Kmpu1180K0€ noney

[Peuenue 3a0au no meme « afleKmpu'-l€CKO€ noney

Obobwarowuil ypox no meme «nekmpuyeckoe noey

IMocTostHHBII 2JIeKTPpHYecKHil TOK. Toku B pasubix cpegax 12/30

DNEKTPUUECKUN TOK. Y CJIOBHSI CYILIECTBOBAHUS dJIEK-
TPUYECKOro ToKa. FICTOUHMKM TOKa.

Cuna toka. [Toctosannsiii Tok. Hanpsixenue.

|Hanpsowcenue U u 3/[C E

HpaKmuKyM «HUccnedosanue 3a8ucumocmu Cuibl moxka om HANPANCEHUA ons
iamnsvl HAKAJaTUBAHUA. »

HpakmuKyM «HUccneoosarnue zasgucumocmu cuivl moxka om HANPANCEHUA ONANIAMNbL
HAKAJIUBAHUA. )

3akoH Oma JiJ1s yyacTKa LIETH.
DIEKTPUYECKOE COMTPOTUBIICHHE. Y JCIBHOE COMPO-
THUBJICHHUE BEIIECTBA.

HOCHGHOB&T@J’IBHOG, napajiCeJabHOC COCAUHCHHUE PO~
BOJIHHUKOB. CMmemranHoe COCAUHCHUC ITPOBOJJHUKOB

KOHdeHcamop 6 Yyenu noOCmMoOAHHO20 mokKda

Pewenue 3a0au no meme «3axon Oma 015 y4acmka yenuy

Pewenue 3a0au no meme «3axon Oma 015 y4acmka yenuy

Pabora snektpudeckoro Toka. 3akoH Jxoymsas—
JleHna. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEe CONPOTUBIIEHUE NCTOYHHUKA
Toka. 3akoH OMma 715 TOJTHOM (3aMKHYTO# ) AJIeK-
Tpuueckoil enu. Kopotkoe 3ambikaHue.
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Pacuém pazeemenénnulx snekmpuveckux yenei. Ilpasunra Kupxeogpa

Pacuém pazsemenénuvix snekmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuueckux yenei. Ilpasura Kupxeogpa

DNEeKTPOHHAs TPOBOJAUMOCTH TBEPBIX METAJLIOB.
3aBUCHMOCTDH CONPOTUBIICHUS METAJJIOB OT TEM-TIe-
paTtypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBa 3JIEK-
TPOHHBIX MTyUYKOB.

Vlabopamopras paboma « Yeenuuenue npedena usmepenus. amnepmempa (80m-
lwempa) »

Pewerue 3a0ay

Pewenue 3a0ay

[TonmynpoBoauuku. COOCTBEHHAs U TIPUMECHAS TIPO-
BOJAMMOCTD MOJIYIPOBOAHUKOB. CBolicTBa p—N-Tie-
pexona. [lomynpoBoJHUKOBEIC TPHOOPEI.

DNEeKTPUUECKUN TOK B paCTBOpAX U paciijiaBax dJieK-
TPOJUTOB. DIEKTPOTUTHUYECKAS JTHCCOIHAIIHSI.
DIEKTPOITH3.

3axonvl @apadest Ons d1eKMpoU3a.

/labopamopnas paboma: Hccreoosanue 3asucumocmu 3/]C eanveanuueckocodne-
Menma om epemenu npu KOpOMmMKOM 3aMbIKAHUU

|Pewienue 3a0ay

DNEeKTPpUUYECKHUM TOK B razax. CaMoCTOATEIbHBIN U
HECAMOCTOSTENbHBIN pa3psa. Monnus. [Lnazma.

JlabopaTtopHnas padota: M3mepenue 3/]C u BHyT-peH-
HEro COMPOTUBIICHHUS HUCTOUYHHKA TOKA.

JlabopartopHas pabora: VccnemoBanue pa3HOCTH MOTSHIIHAIOB MEXTy MOJTF0-Ca-

MM UCTOYHHKA TOKA OT CUJIBI TOKA B IICIIH.
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Pasznuunvie munsl camocmosmenbHo20 pa3psaoa 1
[ Ipaxmuxym « CHamue 8016m-amnepHoll Xapakmepucmuxu 0uood.» 1
[/ Ipakxmukym « CHAaAmue 601bm-amnepHot XapaKxmepucmuku ouooa. » 1
1 [ToBTOpEeHUE TeMbl «MexaHuKa»
1 [ToBTOpEeHUE TeMBbI «MexaHuKa» [ Ipaxmuxym «V3mepenue pagnooeticmeyioujeli cul npu 08UNCeHUU OPYCKa no
HAKJIOHHOU NAOCKOCU. »
[ Ipaxmuxym « Uzmepenue koa¢hguyuenma nosepxHocmuo20 HamsaiceHus» 1
I Ipakmuxym « U3mepenue Kodgduyuenma nogepxHoCmMHO20 HAMANCEHUA» 1
1 [loBTOpEHME TEMBI «ATperaTHble COCTOSIHHSI BElIe-
CTBa»
[ToBTOpEHME TEMBI «ATpEeraTHBIC COCTOSIHHSI BETIe-
CTBa»
H3mepenue koaghduyuenma nosepxnocmuozo namsaicenusi M3mepenue abco-mom- (1
HOU 8I1AACHOCMU 8030YXA U OYEHKA MACCHL NAPO8 8 NOMEeWeHUU
H3mepenue koa¢hpuyuenma nosepxnocmuozo Hamsicenusi Mamepernue abco-mom- (1
HOU 81AACHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMeUjeHUU
Obobwarowuii ypox 1
68 Peseps 2/10 170
11 kaace
Ba3oBblii ypoBeHb (2 yaca) Yriy6JieHHbIii ypoBeHb (5 yacoB)
PA3JIEJT 4. DJIEKTPOANMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOANHAMUKA (27 )
Tema 4. Maznumnoe none. Inekmpomaznumnas unoyxkuus (11 u) Tema 4. Maznummnoe none (14 u)

[TocTostHHBIE MAarHUTHL. B3anmonelicTBUE MOCTOSTHHBIX MarHUTOB. MaruuTHoe |B3anmoielicTBre NOCTOSHHBIX MArHUTOB U TPOBOJIHUKOB € TOKOM. MarHutHoe
nosie. BekTop MarHuTHON MHAYKUUU. [IpUHIMI CyNIepro3ULIMA MarHUTHBIX  [11os1€. BexTop MarHuTHOM MHAYKUUU. [IpyHIUD Cyneprio3uuy MarHUTHBIX
nosied. JInHMM MarHnTHOM MHAYKIMKY. KapTrHa TMHUI MAarHUTHOM MHAYKIMM |r1os1eil. JIMHuM MarHUTHOM MHAYKIMU. MAarHuTHOE 1oJie MPOBOAHUKA C TOKOM
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MOJISI TOCTOSIHHBIX MAarHUTOB.
MarsnuTHoe 1oJjie TpOBOJHUKA ¢ TOKOM. KapTuHa IMHUI HHAYKIUN
MarHuTHOTO
10JISL JNIMHHOTO MPSMOI0 MNPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOT'O IIPOBOIHUKA,
KaTylKH ¢ TokoM. OneIT Opcrena. BzaumozeiicTtBre npoBOAHUKOB C TOKOM.
Cuna Amnepa, e€ MOJlyJIb U HallpaBJICHUE.
Cuna Jlopenua, e€ MolyJb U HallpaBiieHUE. [[BUKEHME 3apsKEHHON YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM mosie. PaboTa cuibl
JlopeHua. SIBiieHne 351eKTpOMarHuTHOM MHAYKIMU. [[0TOK BEKTOpa MarHuTHOM
uHaykiuu. 3/]C uHayKuu. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Papajes.
Buxpesoe anekrpuueckoe nojue. 9J]C uHIyKIUU B MPOBOAHUKE, IBHKYIIIEMCS
MOCTYTATEIbHO B OJTHOPOJHOM MarHuTHOM nosie. [IpaBuio Jlenua.
WNunykTuBHOCTD. SIBnenune camonnaykuuu. IJ1C caMOMH Ty KLU Y.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM.
DIIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea u npaKkmuyecKkoe npumeHeHue: TOCTOSHHbIE
MarHuThl, JIEKTPOMArHUTHI, JEKTPOJABUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
4aCTHUL, MHAYKIIMOHHAS [1€Yb.

Hemoncmpayuu
OnbIT Dpcrena.
OTKJIOHEHHUE JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.
JIMHUM MHAYKIIMA MarHATHOTO TOJIS.
B3anmopeicTere 1ByX NPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBneHue 2IEKTPOMAarHUTHON HHYKIIUH.
[Ipasuno Jlenna.
3aBucumocts D/IC MHAYKIMH OT CKOPOCTHU U3MEHEHHS] MarHUTHOTO
MIOTOKA.
10. SIBneHME CaMOMHIYKIUH.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomot
1. H3yueHue MarHUTHOTO I0JIS KATYLIKH C TOKOM.
2. HccnenoBaHue nelicTBUS OCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
3. HccnenoBaHue siBIEHUS 3JIEKTPOMAarHUTHON HHYKIUH.

L O NV WN R

(TIpstMOTO MPOBOHUKA, KaTYIIKA U KpyroBoro BuTKa). OneiT Dpcrena. Cuna
Amriepa, e€ HanpaBiieHue U MoyJib. Cua JlopeHniia, e€ HanpaBieHUE U MOTYJIb.
JIBu>keHue 3apsHKeHHOM YacTULIBI B OJTHOPOHOM MarHUTHOM noJje. Pabora cuisl
Jlopenuia. MaruutHoe 1nose B Beuiectse. PeppomazHemuKu, napa- u
ouamacHemuKu

Texnuueckue ycmpoucmea U MeXHON02UYECKUe Npoyeccvl. TPUMEHEHUE
[MOCTOSTHHBIX MarHuroB, AIEKTPOMArHUTOB, TeCTep-MyJIbTUMETP,
PIEKTPOABUTaTeNb SAKOOU, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu

1. Kaprtuna nuHUI MHIYKIMY MAarHUTHOTO TI0JIS IIOJIOCOBOTO U IIOJJKOBOH
00pa3HOro MOCTOSIHHBIX MarHUTOB.

2. KaptunHa IWHWI MarHUTHOW WHIYKIMHM TOJS JUIMHHOTO MPSMOTQ
IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KaTyLIKH
C TOKOM.

3. BsaumopelicTBue AByX IPOBOAHUKOB C TOKOM.

4. Cwuna Amrmepa.

5. eiictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJINTA.

6. HaOmonenne MBMKEHUS ITydKa SJIEKTPOHOB B MAarHUTHOM TIOJIE.

7. Ilpunuun JEeNCTBUS NEKTPOU3MEPUTEIBLHOTO npudopa

MAarHUTO3JEKTPHUYECKON CUCTEMBIL.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomaol, npakmuxkym
HccnenoBanue MarHUTHOTO OIS IIOCTOSHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppoOMarHeTHKOB.
HccnenoBanue AeiCTBUS MOCTOSIHHOIO MArHUTA HA PAMKY C TOKOM.
N3mepenue cunsl Amnepa.
N3ydenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.
OrnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CUJIbI
Awmriepa.

ScourwdE
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Tema 5. Inexkmpomaznumnan unoykuyus (13 u)

SIBIIeHNE 37IEKTPOMArHUTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHOM MHTyKIIUH.
O/J1C unaykuuu. 3aKoH 31eKTpoMaruuTHol nuaykiuu dapanes. Buxpesoe
snektpudeckoe notie. Toku @yko. 3JIC nHAYKIIUKA B TPOBOAHUKE, JIBHXKYILIEMCS
[IOCTYNATEJILHO B OJHOPOXHOM MaruHuTHOM nose. IIpasuio Jlenna.
WupyktuBHOCTH. KaTylka HHAYKTUBHOCTH B IIETIN IOCTOSTHHOT'O TOKa. SIBieHne
camouHaykuu. O/]C camonHIyKIMK. DHEPIUsi MArHUTHOT'O MOJISI KaTYIIKU
C TOKOM. DJIEKTPOMarHUTHOE 110J1€

Texnuueckue ycmpoiicmea u mexHOIO2UYECKUe Npoyeccyl. WUHIYKIUOHHAs
1eYb, COJCHOUJ, 3alUTa OT IEKTPU3aLMU TeJ MPHU JIBHKEHUU B MArHUTHOM
oJie 3eMiu.

Jemoncmpayuu
1. HaOGmonenue siBJIeHUS SJIEKTPOMAarHUTHOW MHAYKITHH.
2. Uccnenoanue 3aBucumoctd DJC MHAYKIHUU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.
[IpaBuio Jlenna.
[Tagenne marauTa B aJlOMHHUEBOM (MEIHOM) TpyOe.
SIBneHre caMOUHTYKITHH.
UccnenoBanne 3aBucumoct OJIC caMOMHAYKIMM OT CKOPOCTH
U3MEHEHUs CHIIbI TOKA B IICTIH.

o Uk W

Yuenuueckuit sxcnepumenm, nabopamopusie pabomol, npaKmuxKym
1. UccnenoBanue SBIEHUS 3JIEKTPOMATHUTHONW MHIYKIUH.
2. OmnpeneneHre MHIYKIIMYA BUXPEBOTO MArHUTHOTO MOJISL.
3. MHccnenoBanue siBICHUS CAMOWHTYKITHH.
4. C6opka MOAETH 3JIEKTPOMarHUTHOI'O TeHepaTopa.

PA3JIEJI 5. KOJIEBAHMA Y BOJIHBI (24 )

PA3EJI 5. KOJIEBAHMA 1 BOJIHBI (60 )

Tema 1. Mexanuueckue Konebanus u 31eKmpomMazHunmHble Koaeoanus

(9%

Tema 1. Mexanuueckue konevanusn (10 u)
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KosnebarensHaasg cucrema. CBOOOIHBIE MEXAHUYECKHE KOJIEOaHMS.
["apmonunydeckue konebanus. [lepuon, yacrora, ammuntyaa u ¢asa KoireOaHui.
[IpyXuHHBIA MasiTHUK. MaTeMaTH4eCKUil MaATHUK. Y paBHECHUE
rapMOHUYeCKUX KojeOanuii. [IpeBpaiienne sHeprun Npu rapMOHHMYECKUX
KOJICOaHUSX.
KonebarenbHblil KOHTYP. CBOOOIHBIC AIEKTPOMATHUTHBIEC KOJICOAHHS B
ueanbHOM KoJiebaTeIbHOM KOHTYpe. AHAJIOTUSI MEXKy MEXaHUUYECKUMHU U
AIIEKTPOMArHUTHBIMU Kosiebanusimu. @opmyna Tomcona. 3aKOH COXpaHEHHS
SHEPruu B UAeaIbHOM KosebaTelbHOM KOoHTYpe. [IpencraBnenue o
3aTyXaroIuX KojaeObaHusx. BeIHyK/1IeHHbIE MEXaHUYECKUE KOJIEOaHusl.
Pe3onanc. BeiHyKeHHbIE 3JIEKTPOMAarHUTHbIE KOJICOaHUS.
[lepemennbliii TOk. CHHYyCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTD
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U IEHCTBYIOIIEee 3HAYCHHE CUJIbI TOKA U
Hanpsbkenus. Tpanchopmatop. [IponsBoncTBo, nepenada u norpediieHue
DIEKTPUYECKON SHEPTruu. DKOJIOTMUECKHUEe PUCKH MPU MPOU3BOACTBE
aiekTpo3Hepruu. KyiabTypa ucnonb30BaHUs 2JIEKTPOIHEPTUU B IOBCEIHEBHOM
YKU3HU

Texnuueckue ycmpoticmeéa u npaKkmuyeckoe npumeHenue: dIEeKTPUUECKUN
3BOHOK, T€HEPATOp NEPEMEHHOT0 TOKa, TMHUH JJIEKTponepeay.

Hemoncmpayuu
1. HccnenoBaHue napaMeTpoB KOJIeOATENbHOM cUCTEMBI (TIPYKHUHHBIHI
WJIA MaTeMaTHYECKUI MasTHUK).
Habnronenue 3atyxarommx Kojaedanuii.
HccnenoBanue cBOMCTB BbIHYKACHHBIX KOIeOaHUI.
Habmonnenue pezonanca.
CBoOoaHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcumyutorpaMMsI (3aBUCUMOCTH CHITBI TOKA M HATIPSDKEHHS OT
BPEMEHH) IS DJIEKTPOMArHUTHBIX KOJIeOaHUH.
Pe3onaHc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPa, KaTyLIKHY
MHAYKTUBHOCTH U KOHJIEHCATOPA.
8. Mopenb TUHUM JEKTpoIepeIayuu.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1. HccnenoBaHue 3aBUCUMOCTH TE€PHOAA MajbIX KoJeOaHUM Trpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MaccChl Tpy3a.

o vk wN

2.

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOaHUSI.
["apmonnueckue konebanus. Kunematnueckoe U TMHAMHUYECKOE OMHUCaHUE.
DHepreTUUecKoe OnMcaHue (3aKOH COXpaHEHHsI MEXaHUYECKOM dHEPrun). Bvi6oo
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHULL U3 UX IHEP2emuiecKo20
U KUHEeMAMU4eCKo20 ONUCAHUSL.
(Amnaumyoa u ¢paza xonebanuti. Césa3b amniumyovl KoaeOaHul UCXOOHOU
BEUUUHBL C AMIIUMYOAMU KOLEOAHUL €€ CKOPOCTU U YCKOPEHUSL.
[Tepron u yacrora kosneGanuid. [Teproa MasbIx cBOOOIHBIX KoeOaHUH
MaTeMaTH4ecKoro MasiTHuka. [leproa cBoOOMHBIX KoJeOaHUH MPYKUHHOTO
MasiTHUKA.
[TonsaTtue o 3aTyxaroumx koiedanusx. BeiHyx1eHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHus Ha BUJ pE30HAHCHON KPUBOM.
ABTOKOJICOAHUS

Texnuyeckue ycmpoticmea u mexHonio2uuecKue npoyeccvl. METPOHOM, Yachl,
KaueJH, My3bIKaJIbHBIE HHCTPYMEHTBI, ceficMorpad.

Hemoncmpayuu
1. 3anuck K01e0aTEIBHOTO JBUKECHHUS.

HccnegoBanme NEPEMCHHOTO TOKa B LENH H3 IOCJICI0BATCIBHO

2. HaGmroneHne HE3aBUCUMOCTH TIEPUOJA MaJIbIX KOJICOAHH Tpy3a Ha
HUTH OT aMIUTUTYbI.

3. HccrnenoBanme 3aryxarommx KoJjeOaHWH W 3aBUCHMOCTH TIEpHO[A
CBOOOJTHBIX KOJIEOAHU OT COMTPOTUBIICHHUS.

4. WccnenoBanue kojeOaHUil rpy3a Ha MacCHBHOH NpPYXHHE C IIEJIBIO
(hopMupoBaHUsl TIpeACTaBIECHUI 00 MAeaIbHOW MOJETN MPY>KMHHOTO
MasITHUKA.

5. 3aKOH COXpaHEHMs SHEPruM Npu KoJeOaHUsIX rpy3a Ha IPYKHUHE.

6. HccrienoBaHue BBIHYKICHHBIX KOJIEOaHHH.

7. HaOmrongeHue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaKmuxKym

1. Usmepenue nepuoga  CBOOOAHBIX  KOJEOAHWH  HUTSHOIOQ
U TIPY>KUHHOT'O MAassTHUKOB.

2. H3ydeHuwe 3aKOHOB JBIDKEHHS Tela B XOJle KoJeOaHWH Ha yIpyrom
IIOJIBECE.

3. U3ydeHue nBMKEHUS HUTSHOTO MasiTHHUKA.

4. TIpeoOpa3zoBaHME SHEPTHH B IPYKUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXalOIMIKUX KOJIeOaHUH.
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COEMHEHHBIX KOHEHCATOPA, KaTyILIKU U PE3UCTOPA.

6. MccnenoBanue BEIHYKICHHBIX KOJICOaHUH.

Tema 2. Inexkmpomacnummnote konevanusn (15 u)

KonebarenbHblil KOHTYp. CBOOOIHBIC 3JIEKTPOMAarHUTHBIE KOJIeOaHus
B HJcaJIbHOM KosiebaTenbHoM KoHType. Popmynna Tomcona. Ceazb amnaumyovl
3aps10a KOHOEHCamopa ¢ AMIIUMYOOU CUTIbL MOKA 8 KOIeDAmMeIbHOM KOHMYpe.
3aKOH COXpPAHECHHSI SHEPTUU B HJICATHBHOM KOJIeOaTeThbHOM KOHTYpE.
3aryxarolye 3JIeKTPOMarHUTHbIE KoJieOaHusl. BoiHy ) 1eHHbIE
AIIEKTPOMArHUTHBIC KOJIeOaHusI.
[TepemenHbIl TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE
1 IeHCTBYIOIICE 3HAYCHIE CUIIBI TOKA M HAIPSDKCHUS TIPU PA3InIHON hopMe
3aBHUCHUMOCTH MIEPEMEHHOI0 TOKA OT BPEMEHH.
Cunycouodanvhwiii nepemennsvili mok. Pesucmop, konoencamop u kamyuwka
UHOYKMUBHOCMU 8 YeNU CUHYCOUOATbHO20 NepeMeHH020 moKa. Pe3onanc mokos.
[Pezonanc nanpsoiceHull.
Wneanbueblil Tpanchopmarop. [IponsBoacTBo, nepenaya u notpedieHue
DIIEKTPUYECKON SHEPTUU.
DKOJIOTHYECKHEe PUCKU TIpU MPOU3BOJACTBE dleKTpodHepruu. KymbTypa
WCIIOJIb30BAHUS DJIEKTPOIHEPTUH B TOBCETHEBHOMN JKHU3HH.
Texnuyeckue ycmpoticmea u mexHoi02udecKue npoyeccovl. dACKTPUUECKUN
3BOHOK, TEHEPATOp MEPEMEHHOTO TOKa, JINHUH AJIeKTporepeaay.
Hemoncmpayuu
1. CBoOoaHBIE 37IEKTPOMAarHUTHbIE KOJIEOaHUS.
2. 3aBUCUMOCTb YacTOThl CBOOOJHBIX KOJE€OAHUN OT WHIAYKTUBHOCTUU
€MKOCTH KOHTYpaA.
OcHuIIorpaMMBbI AJIEKTPOMArHUTHBIX KOJIeOaHuH.
['eneparop He3aTyXarmKUX AEKTPOMArHUTHBIX KOJIEOaHUH.
Mozens 3IIeKTpOMAarHUTHOTO TeHepaTopa.
Briny>kIeHHBIE CUHYCOUANIbHBIE KOTeOaHusl.
Pesucrop, KaTylika  WHAYKTHUBHOCTH W KOHACHCATOp B IICIIH
MEPEMEHHOTO TOKa.
8. Pes3oHaHC IpW MOCIIEIOBATEIILHOM COSIMHEHUN PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.
9. YCTpo#CTBO M IPHUHIIAII ISHCTBHUS TpaHCHopMaTopa.
10. Mopenb TMHUY IEKTpONepeaayu.

No ok ow

Yuenuueckuii 3xcnepumenm, nabopamopmvie paoomol, NPAKMUKYM
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1. Wsyuenue Tpancpopmaropa.

2. UWccnenoBanue HepeMEHHOT0  TOKa  4Yepe3  IOCIIeA0BATENBHO|
COeMHEHHBIE KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

3. HaOGmronenue 3neKTpOMarHUTHOTO Pe30HAHCA.

4. HccnenoBanue pabOTHl HICTOYHUKOB CBETA B LIEMH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u r1ekmpomazrnummusie 60thot (5 u)

Tema 3. Mexanuueckue u 31ekmpomazrnummusie 0inwt (10 u)

MexaHn4ecKue BOJHBI, ycloBus pacrpoctpanenus. [lepuon. Cxopocts
pacnpocTpaHeHUs U JJIMHA BOJHEL. [lonepeyHble v pOJOIbHBIE BOJIHBL.
WuTepdepenius u qudpakius MeXaHn4eckux BoiH. 3ByK. CKOpPOCTb 3ByKa.
I'poMKkoCTb 3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DIeKTPOMarHuTHbIE BOJIHBI.
Y CIIOBHSI M3ITyUeHHSI SIIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanms
BekTOpoB E, B, V B anekTpomaruuTHO# BostHe. CBOMCTBA 3J€KTPOMArHUTHBIX
BOJIH: OTPaXKEHUE, IPEIOMIICHHUE, TTOSIpU3aIis, T paKiys, HHTepepeHIIs.
CKOpPOCTb 3JIEKTPOMArHuTHHIX BOJH. [1Ikasa 351eKTpoMarHuTHBIX BOJIH.
[IprMeHeHre 3TIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY. [IpuHIHIIET
pPaTuOCBA3M U TesleBuAeHUA. Paguonokanus. D1eKTpOMarHuTHOE 3arpsi3HeHHe
OKPYXaIOIIEeH Cpeabl.

Texnuueckue ycmpoiicmea u npaKmuieckoe HpumeHeHue: MY3bIKAIbHBIE
WHCTPYMEHTBI, YJIbTPA3BYKOBasl TUArHOCTUKA B TEXHUKE U MEAMIIMHE, pajap,
paauonpuEMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neusb.

Hemoncmpayuu

1. OOpa3zoBaHue M PACIPOCTPAHCHHE TOMEPEYHBIX U TPOJIOJIBHBIX
BOJIH.
Konebmromieecs Teno Kak UCTOYHUK 3BYKa.
Habmtonenre otpaskeHust ¥ MPEJIOMIICHUST MEXaHUYECKHUX BOJTH.
Habmonenne unrepdpepeHunn u AuQpakini MEXaHUYECKUX BOJH.
3BYKOBOM pe30HaHC.
HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M
M 4aCTOTOM KOJICOAHMH.
HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)XKEHHE,
MpeioMIIeHUE, TONApu3aIus, UG paKius, HHTephepeHIIHs.

o vk wN

MexaHnuecKue BOJIHBL, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
U IPOJ0JIbHBIE BOJIHBL [leproa, CKopocTh pacipoCTpaHeHMsl U JUTMHA BOJIHBI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTPAXKEHHE, IPEIIOMIICHHE, HHTEp(epeHIINs
u qudpakims.
3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[IymoBoe 3arpsiz3HeHHE OKPYKAIOLIEH Cpe/Ibl.
DEeKTPOMarHUTHBIC BOJIHBL. Y CIIOBUS M3TYYCHHUS SIIEKTPOMArHUTHBIX BOJTH.
B3anMHas opreHTalus BEKTOPOB B 2JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJH: OTPaXKEHHUE, MPEIIOMIICHHE, MTOJISpU3aLus,
uHTepdepenys u audpaxaus. [lkana snekTrpoMarHuTHBIX BoJH. [IpuMenenue
HIIEKTPOMArHUTHBIX BOJIH B TEXHUKE M OBITY. [[pUHIMITBI paiuocBss3u
u TeneBueHUs. Paqnonokanus. DeKTpOMarHuTHOE 3arps3HEHNE OKPYKaroLei
cpenbl

Texnuueckue ycmpoticmeéa u npaKmuiyecKkoe HpuMeHeHue. My3bIKalbHbIE
WHCTPYMEHTHI, pajap, paJiuonpuéMHUK, TEJIEBU30p, aHTEHHa, TeiedoH, CBY-
neyb, yAbTPa3ByKOBasl AMArHOCTHKA B TEXHUKE U ME/IULIUHE.

Hemoncmpayuu

1. OOpa3zoBaHue U pacIpOCTPaHEHHE OTIEPEUHBIX U MPOJOJILHBIX BOJIH.

2. Konebumomeecs Te10 Kak UCTOYHUK 3BYKa.

3. 3aBUCHMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUA.

4. HabmoneHne oTpaXeHUs U PEIOMIICHHSI MEXaHUUECKUX BOJTH.

5. Habmonenue natepdepeHunu u 1uppakiui MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI pe30HaHC.

7. CBolicTBa yIbTpa3ByKa U €ro IpUMEHEHHE.

8. HaOmoneHne CBsI3UM TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILTUTYIOH
U 4aCTOTON KOJIeOaHuil.

9. MUccrenoBanue CBOWCTB OJEKTPOMAarHHTHBIX BOJH: OTpakKeHUE,

MpeJoOMJICHUE, oIsipu3anus, IMdpaxiys, HHTeppepeHIns.
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10. O6napyxeHne HHHPaKPaCHOTO U YIABTPAPHOIETOBOTO U3ITYyUYCHHH.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, nPAKMUKym
1. WM3yuenue napamMeTpoB 3BYKOBOI1 BOJIHBI.
2. M3yueHume  pacnpoCTpaHEHHUS  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3dMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. [IpsmoirHeHOE pacCIpOCTpAaHEHUE CBETA B
OAHOpOIHOM cpene. Toueunblii uCTOYHUK cBeTa. JIyu cBeTa.

OTtpakeHnue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n3o0paxeHuil B
IJIOCKOM 3epKajie.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOIOTHBIN ITOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpeaenbHblii yroi moaHoro
BHYTPEHHET0 OTPa’KEHUS.

Jlucnepcus ceera. CioxHblii coctaB 6enoro ceera. Liset. Cobupatoiue u
[paccerBaroIIe JTUH3bI.

Toukas nuH3a. DOKYCHOE PAacCTOSHUE U ONITUYECKas CUja TOHKOM JIMH3BIL.
[TocTpoeHne n300paskeHu B COOMPAIONINX U PACCEHBAIOIINX JTHMH3AX.
dopmysa TOHKOH JUH3BL. Y BeJTMUeHUE, JaBaeMOe JINH30H.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

Bonnoas ontuka. UaTepdepenuus csera. KorepeHTHbIe HCTOUHUKH.

Y cioBus HAOIIOAEHHUSI MAKCUMYMOB U MUHUMYMOB B UHTE€P(EPEHIINOHHON
KapTHHE OT JIByX CUH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Jludpakuus ceeta. J{udpakironHas pemerka.

Y cnoBue HaOII0/ICHUS TIIaBHBIX MAKCUMYMOB TIPH NaJICHUN
MOHOXPOMaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera

Texnuueckue ycmpoucmea u npaKkmuyeckoe npumMeHeHue: OUYKH, JyIa,
¢doroannapar, IPOEKLUMOHHBINA anmapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs]
OIITHKA, TU(PPAKIMOHHAS PEIIETKA, TOISAPOUI.

Hemoncmpayuu

1. IIpsmonuHeliHOE paclpoCTpaHEHHEe, OTPAKEHUE U MPETOMIICHUE
cBeTa. Onrudyeckue npudophl.
[TonHOE BHYTpEeHHEE OTpakeHue. MoJiesb CBETOBO/IA.

[IpsimosiMHENHOE pacCIPOCTPAHEHUE CBETA B OTHOPOAHOM cpene. JIyu cBera.
Todeunblil ICTOYHMK cBeTa. OTpaxkeHUe CBETa. 3aKOHbI OTPAKEHHUS CBETA.
[Toctpoenue nzodpaxenwuii B riockoM 3epkane. Cohepuueckue seprana.
[Ipenomiienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTeNlb
npenomiieHuss. Omuocumensvhwili nokazamens npeiomienus. Ilocmosncmeo
yacmomul ceema u COOmMHouleHue OIUH 80JIH NPU nepexooe
MOHOXpOMAamuuecko20 ceema uepes epanuyy pazoeia 08yx ONMu4eckKux cpeo.
 Xoo nyueti 6 npuzme. Jlucniepcust cBera. ClioxHbIN cocTaB Oenoro cera. Lser.
[TonHoe BHyTpeHHEe oTpakeHue. [IpeaenbHbIi yro MoJIHOTO BHYTPEHHETO
otpaxkenus. Cobuparowue u pacceusarowue aun3vl. Tonkas muaza. okycHoe
pacCTOSHUE U ONTUYECKasl CHJIAa TOHKOM JIMH3BI.
3asucumocms QOKYCHO20 paccmosiHus MoOHKOU chepuyeckoli TuH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMENA NPENOMLEHUS.
dopmyIia TOHKOU JIMH3BIL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.
[ X00 nyua, npoweowe2o a1un3y noo nPou3eoIbHLIM Y2JIoM K €€ 2lIA6HOL
onmuyeckoti ocu. [locmpoenue uzo06pasiceHutl MoyKu u OMpe3Ka NPAMOU
8 COOUPAIOWUX U PACCEUBAIOWUX TUHZAX U UX CUCTIEMAX.
Onmuueckue npubopul. Paspewarowas cnocoonocmes. I 1a3 kak onmuveckas
cucmema.
[Ipenenbl NpUMEHMMOCTH FEOMETPUYECKON ONTHKHU.
Bonnosas ontuka. Uatepdepenius ceera. KorepeHTHbIe ICTOYHUKH. Y CIIOBUS
HaO0II0/IeHUs MAKCUMYMOB 1 MUHUMYMOB B HHT€P(EPEHIIMOHHON KapTHHE OT
NBYX KOT€PEHTHBIX HCTOYHUKOB. [I[puMepsI Kitaccuyeckux MHTep(hepeHIIMOHHBIX
CXEM.
Judpaxius ceera. JudpakunonHas pemeérka. Y cioBrue HaOM0AeHNS TJIaBHBIX
MaKCHUMYMOB TP TIaJICHUA MOHOXPOMATHUECKOTO CBETa Ha AUPPAKIIHOHHYIO
PELIETKY.
[lonsipusanus ceera

Texnuueckue ycmpoucmea U mexHoa02Uu4ecKue npoyeccol.

OUYKH, JIyna,

HccnenoBanue cBOCTB U300paykeHUH B TMH3AX.
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Mojenu MUKPOCKOTIA, TEIECKOTIA.
Habmonenne narepgepeHiinm cBera.
Hab6mronenue nudpaxiuu crera.
HaGmonenue mucnepenu cBera.
[Tonmyuyenue criekTpa ¢ MOMOIIBIO TPU3MBI.

L o N URE

10. HaGmroneHue nomnsipyusanuy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot
1. HM3mepeHue nokaszartesns NpeIoMICHHS CTEKIIA.
2. HccnenoBaHue CBOWCTB U300paKCHHIA B JIMH3AX.
3. HaOGmonenue aucrnepcuu cBeTa.

[TonmyuyeHnue criekTpa ¢ MOMOMIBIO JU(PPAKINOHHON PEHIETKH.

nepuckor, ¢oroanmnapat, MUKPOCKOII, IPOEKIMOHHBIN amnmapar, IpOCBETICHHE

OIITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKINOHHAS PEHIETKA.
Hemoncmpayuu
1. 3axoHbI OTpaxxeHUs CBETA.
HccnenoBanue mpenoMIICHUS CBETA.

2
3. HaOmonenune moaHOro BHYTPEHHETO OTpakeHust. Mo1eTb CBETOBO/IA.
4. HccnemoBaHue X0/1a CBETOBBIX IyYKOB Yepe3 MIOCKOMAPaICIbHY IO

IJTACTHHY U TIPU3MY.

5. MHccrnenoBanue CBOMCTB U300paKEHHI B TMH3AX.
6. Mopenu MUKPOCKOIIA, TEIECKOIa.

7. HabGmronenue naTEpPEPECHIINN CBETA.

8. HalOmromeHue HBETOB TOHKHX IIJIEHOK.

9. HaGmronenue nudpakiyuy cBeTa.

10. M3ydeHue qudpakirOHHON PEIIETKH.

11. HaGmonenue nudpakimOHHOTO CIIEKTPA.

12. HabGmoneHue qUCIIEpCUU CBETA.

13. HaGmroneHue noasipu3aiuy CBeTa.

14. TlpumeHeHue NoaspOrI0B Ui U3YUEHUS MEXaHUYECKUX HAIPSKEHUN

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, npaKmuKym
1. WM3mepeHue nokasaresns NpejaoMIICHUs CTEKIA.

no

(Ha mpuMepe KUIKUX JIHH3).
N3mepenune GpoKycHOTo pacCcTOsHUS pacCENBAIOLINX JIMH3.

[Tonmyuenne u3o0paxeHus B CUCTEME U3 JIBYX JIUH3.
KoHcTpynpoBaHue T€IeCKONNYECKUX CUCTEM.

N Ok W

N3yuenne mnosspusanuu CBETa,
JUDJIEKTPHUKA.

HccnegoBanue 3aBUCUMOCTH Q)OKYCHOI"O pacCTodAHHUA OT BCHICCTBA

HonyquI/Ie I/I306pa)KeHI/I$I B CUCTEMC U3 IIJIOCKOI'0 3€pKajia v JINH3GI.

Habmtonenue nudpakunu, HHTEpGEpeHIN 1 MOISPU3aLUHU CBETA.
OTPAXKEHHOTO OT IIOBEPXHOCTY]

9. U3ydenne nHTEphEPEHINH JIA3EPHOTO U3ITyYESHHS Ha JIBYX IEISIX.

10. HaGmroreHue nucnepeuu.

11. HaGmronenue 1 ucciiefoBanre TUPPAKIIMOHHOTO CIIEKTPA.

12. 3mepenue JUIMHBI CBETOBOW BOJIHBI.

13. Ilomy4yeHne crekTpa U3Iy4CHUS
TU(PPAaKIUOHHONW PEHIETKH.

CBETOAMONA TIPH

IIOMOIIH
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PA3/IEJ 6. OCHOBBI CIIELIUAJILHOI TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3JIEJI 6. OCHOBbBI CIIELIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTU
(5 4)

Tema 1. Ocnosvt CTO (4 u)

Tema 1. Ocnoeot CTO (5 u)

I'panuipl IPUMEHUMOCTH KJIaCCHYECKOM MexaHuKu. [locTynaTsl
CIIELUAJILHON TEOPUU OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IIPUHLUII OTHOCUTEJIIBHOCTH DHHIITEHHA
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJUIEHUE BPEMEHU U COKpAILlEHUE
JUTUHBI.

DHEeprus U UMITYJIbC PEASATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € JHEPIUEHW U UMITYJIBCOM PEISITUBUCTCKON YaCTULIBI. DHEPTHUs
IIOKOS

['paHuIBl NPUMEHUMOCTH KJIaccudeckoil Mexanuku. [locTynaTel ciennaibHON
TEOPHUH OTHOCUTEIBHOCTH.
[IpoctpancTBeHHO-BpeMeHHOM nHTEepBall. [IpeobpazoBanus Jlopenna. Y cinosue
MpUIMHHOCTH. OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHI
W COKpalIeHHE JUIUHBI.
DHeprust 1 UMITYJIbC PEISATUBUCTCKOMN YaCTHUIIBI.
CBs13b Macchl ¢ PHEPrUel U UMITYJILCOM PEISITUBUCTCKON YaCTUIBL. DHEPrus
MOKOsI
Texnuuyeckue ycmpoucmea u mexHoI02u4ecKue npoYeccyl.
MPUEMHUKH, YCKOPUTEIH 3aPSKECHHBIX YaCTHII.
Yuenuueckuii sxkcnepumenm, nabopamopusie pabomolt, npaKMUKym
OrmpeznernieHre  UMITYyJIbCAa M DHEPTrUM  PEISTUBUCTCKUX  YACTHIL
dotorpadusaM TPEKOB 3apSKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

CITYTHHUKOBBIC

(o

PA3JIE/ 7. KBAHTOBASI ®I3UKA (15 1)

PA3JIEJ 7. KBAHTOBASI ®I3MKA (25 1)

Tema 1. Dnemenmot keaumosou onmuxu (6 u)

Tema 1. Kopnyckyaaprno — eéonoeoit Oyanusm (15 u )

®dotonbl. opmyna [Tnanka cBsi3u sHEpruu GOTOHA C €ro YaCTOTOW. DHeprus
U UMITYJIbC (POTOHA

OTxpeiTre u uccnenopanue porodddexra. Onpitel A. I'. CroneToBa. 3aKOHBI
dororddekra. YpaBHeHue DiiHmTeHa g potosddexra. «KpacHas
rpanuna» Gororddexta. lapnenue csera. OnsiThl I1. H. JleGenena.
XHMMHUYECKOE AEUCTBHE CBETA.

Texnuueckue ycmpoucmea u npakmuyeckoe npumenenue: HOTOIIEMEHT,
¢doronaTunk, cCoTHeUHAass 6aTapesi, CBETOIHO/I.

Hemoncmpayuu
®otor(hPeKT Ha yCTaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3aKk0HOB BHEHTHET0 GoTodpdekra.
CBeToauOI.
Conneunas Gatapes.

el

PaBHOBECHOE TEMIOBOE U3ITyUeHHE (M3JIyueHHe a0COMI0THO YEPHOTO TENa).
3akoH cMenieHust Buna. ['unoreza M. [1nanka o kBaHTax.
®oTOHBI. DHEPTHUs U UMITYJILC (POTOHA.

®dororddext. Onwitel A. I'. Cronerosa. 3akonbl hoTodPdexra. YpaBHEeHHE
OnHiTeitHa A poroappexra. «Kpacnas rpanuna» Gorosdgexra.
JlaBieHue cBeTa (B 4aCTHOCTH, /IaBJIEHUE CBETA Ha a0COIIOTHO MOTJIOLIAIOIIY IO
1 a0COJIIOTHO OTpaXkaroIyto noBepxHocTs). OnbiTel I1. H. JleGenena.
BomHoBbIe cBoiicTBa yactull. Bosub! ne bpoiins. J{nuHa BonHs! ne bpoitis
1 pa3Mepbl 00JIACTH JIOKAIU3aLUHU IBHKYIIEHcs yacTuibl. KoprnyckymsipHo-
BOJIHOBOH nyann3M. J{udpakiius 3JeKTpOHOB Ha KpUCTaIax.
Crnenuduka nzmepenuit B Mukpomupe. CoOTHOIIEHUs HEONpeAeIEHHOCTEN
['eitzenOepra

Texnuueckue ycmpoucmea u mexHOLo2U4ecKue npoyeccwvl. CIEKTPOMETP,
¢doTornemMeHT, (OTONATUMK, TYHHEIBHBIH MMKpPOCKON, COJHEeYHas Oarapes,
CBETOJUOI.

Hemoncmpayuu

1. ®otorddexT Ha yCTaHOBKE C IIMHKOBOH MIACTUHOM.
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2. HccnenoBaHue 3aKOHOB BHEIIHETO (GoTod(deKTa.
3. HccrnenoBanue 3aBUCHMOCTH CONPOTHUBIICHUS TIOJTYIPOBOJHHUKOB OT,
OCBEILIEHHOCTH.
4, Caeronuo.
5. Conneunas Oarapesi.
Yuenuueckuii sxcnepumenm, nabopamopmuie padomol, RPAKMUKYM
1. MHccnenoBanue GoTope3ncTopa.

2. Usmepenue mocrostHHOW [lmaHka Ha OCHOBE  HCCJIEIOBaHMS]
dotorddekra.
3. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TOKAa 4Yepe3 CBETOAMON OT

HaIpSKEHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuka amoma (5 u)

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo paccestHiio 0-4acTHll.
[Ltanerapnast mozenps atoma. [loctynarsr bopa.
W3nyuenue u nornomieHrne GOTOHOB MpHU Mepexoie aToMa ¢ OJHOTO YPOBHS
sHepruu Ha apyroi. Buael ciektpoB. CriekTp ypoBHEH sHEpruu aroMma
BOZOpOJA.
BosHoBbIe cBoiicTBa yacTull. BosHbl 1e bpoins. KopnyckynsipHO-BOIHOBOM
Tyalii3M.
CrioHTaHHOE U BBIHYKJICHHOE U3TyUeHHE
Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: ClieKTpanbHbINA
aHaJIn3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Hemoncmpayuu
1. Monuens omnbita Pesepdopaa.
2. Omnpenenenune JUIMHBI BOJIHBI JIa3epa.
3. HaOmronenue inHeHYaThIX CIEKTPOB 3Ty YEHHUS.
4. Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot
1. HaOmroneHne TMHEHYATOrO CIEKTpa.

OneITHI 11O UCCIIENOBAHMIO CTpOeHUs aroma. [ inanerapHas monens aroma
Pesepdopra.
[Toctynats! bopa. M3ny4yenue u noriouieHrne pOTOHOB MPH epexo/ie aToMa
C OJTHOTO YPOBHSI SHEPTUU Ha IPYTOM.
Bunel ctiektpoB. CriekTp ypoOBHEN 3HEPTUH aTOMa BOJOPO/aA.
CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep
Texnuueckue ycmpoucmea u mexHoI02UYecKue Npoyeccwvl. CIEKTPaIbHBIN
aHaJIn3 (CIEKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITbIOTEP.
Hemoncmpayuu
1. Monuens onbita Pezepdopna.
2. HabmroneHue TMHEHYaThIX CIEKTPOB.
3. VYcTpoiicTBo U JeiicTBUE CUETUMKA MOHU3UPYIOIIMX YacTHUIL.
4. OmnpeneneHve AIUHBI BOJIHBI J1a3€PHOT0 U3TYYEHHUS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomol, npaKmuxKym
1. HabGmroneHue TMHENYaTOro CeKTpa.
2. HccnenoBaHue CHEKTpa pa3pekeHHOTO
Y U3MEPEHHE MOCTOSTHHOM Puabepra.

aTOMapHOro  BOJIOPOAA

Tema 3. Duzuxa amomnozo saopa u nemenmapuoix wacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u ynemenmapuuvix yacmuy (54 )

DKCIEPUMEHTHI, TOKA3BIBAIOIINE CI0KHOCTh CTPOCHHUS siipa. OTKphITHE
pamuoakTuBHOCTU. OMBITEI Pe3epdopaa mo onpeaeneHno coctaBa
paanoaKkTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMmMa-u3IyIeHuUs.

Hyknonnas monens aapa ['elizen6epra—IUlBanenko. 3apsan sapa. MaccoBoe
qucio sapa. M30tomsl.

PannoaktuBHOCTD. Asb(ha-pacmaa. JIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
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BinsiHME pagquoakTUBHOCTY Ha )KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
Heiitpona. Hykionnas Mmozens siipa ['eitsenbepra—NUlBanenko. 3apsy siipa.
MaccoBoe uucio siapa. Mzoronsl. Anbda-pacnan. IIeKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nyuenue. 3aKoH paiiOaKTUBHOTO
pacmajzia. DHeprus CBsI3U HYKJIOHOB B sizipe. SlnepHbie cuiibl. JlegekT Macchbl
siapa. SAnepHele peakunu. JlesieHue u CUHTE3 saep. S nepHblid peakTop.
TepmosinepHblii cuHTe3. [Ipo0IeMBI U IEPCIIEKTHBBI SICPHON SHEPTETHKH.
DKOJIOTUYECKHUE ACIIEKTHI SIIE€PHON SHEPTETUKU. DIIEMEHTAPHbIE YACTHUIIBI.
OTtkpsITHE TO3UTPOHA. MeTo 1bl HAOJI0IEHUS U PETUCTPALIUU SJIEMEHTAPHBIX
yactul. OyHIaMeHTaIbHBIE B3aUMOJIeHCTBUSA. EMUHCTBO u3nuecKkoit
KapTUHBI MUPA
Texnuueckue ycmpoticmea u npaKmuyeckoe HnpuUMeHeHue:
kamepa Buibcona, snepHblii peaktop, aToMHas 6oM0a.
Hemoncmpayuu
1. CY€T4YMK MOHU3UPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnuie padbomot
1. HccnenoBanue TpekoB 4acTHII (TIO TOTOBBIM (poTorpadusim).

JIO3UMETD,

["'aMma-u3nydeHue. 3aK0oH paJluOaKTUBHOIO pacnaaa. PairoakTUBHBIE U30TOIBI B
npupojie. CBoMCTBa HOHU3UPYIOIIETO U3TyueHus. BiusHue paguoakTMBHOCTH
Ha >KHUBbIE Opranu3Mbl. EcrecTBeHHBIN (hOH u3mydeHus. Jlozumerpusi.
DHeprust CBA3M HYKJIOHOB B Ape. Saepusie cuibl. Jledekt macchl saapa.
SAnepubie peaknuu. Jlenenne u cuntes saep. SAnepHsie peaktopsl. [IpobdaemMbr
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIEeKThl pa3BUTHUS
SIIEPHOM SHEPreTUKU. MeTO bl pErUCTpalii U UCCIIEOBAHUS JIEMEHTAPHBIX
yactull. yH1aMEeHTaIbHbIE B3aUMOAEHCTBUSA. baprOHbI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtanaapTHOi Moaenu. KBapk-Tar00OHHAs MOJIEb aIpOHOB.
®dusuka 3a npegenamu CtangapTHol Mojaenu. TémHas MaTepust U TEMHas
pHeprusi. EnuHcTBO prsnueckoil kKapTUHBI MHpa.

Texnuueckue ycmpoucmea u mexHosio2udecKue npoyeccol. JO3UMETpP, KaMepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHHUTHO-PE30HaHCHAs TOMOTrpadus.

Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomaul, npakmuxkym

1. HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM poTOTrpadusim).
2. HccnenpoBaHue paguoakTUBHOTO ()OHA C UCMOJIb30BAHUEM JI03UMETPA.
3. H3ydenue noriomeHus: 6eTa-4acTHI] ATFOMUHUEM.

PA3IEJI 8. OJIEMEHTBI ACTPOHOMUWU 1 ACTPODU3UKU (7 )

PA3EJI 8. JIEMEHTBI ACTPOHOMUWU 1 ACTPODPU3NKU (12 1)

Tema 1. Inemenmot acmpogpuszuxu (7 u )

Tema 1. dnemenmot acmpogpusuxu (12 u)

Jransl pa3BUTUSA acTpoHoMuH. [IpukinanHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE
acTpoHoMuHU. Bun 3B&€31HOTO HeOa. Co3Be3nus, ApKue 3BE3/bI, IaHETHI,

nx sugumoe asmkenne. Conneynas cucrema. Connne. Conneunas
aKTUBHOCTB. Mlcrounnk sHeprun CosHLa U 3BE311. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTHKU. /[narpamma «CrnekTpalibHbIN KJIacC — CBETUMOCTbY. 3BE3/1bI
[JIaBHOM MOCJIE10BAaTENIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD)

U1 3BE3]] TJIAaBHOM IOCIIEI0OBATENIbHOCTH. BHYyTpEeHHEE CTpOECHME 3BE3 .
CoBpeMeHHBIE ITPEICTABICHHS O IPOUCXOKIACHUH U 3Boony CosHIa 1
3BE3/1. DTalbl KU3HU 3BE3NL.

Mueunslii [1yte — Hama ["anaktuka. [lonoxenue u nemxenne ConHua B
["amakTuke. Tunel raakTuk. Paguoranaktukuy v kBasapsl. UEpHBIE IBIPHI B
spax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xa66ma.
Paz6eranmne ranaktuk. Teopust bonbmioro B3peiBa. PenukToBoe uznydenue.

DTanbl pa3BUTUA acTpoHOMUU. [IpUKIIaHOE K MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. [IpuMeHUMOCTh 3aKOHOB (PU3HKU ATt OOBSICHEHHS IPUPOIBI
KOCMHUYECKHUX O0BEKTOB.

Metoabl aCTpOHOMUYECKUX HcciiefoBaHU. COBpPEMEHHBIE ONITHYECKUE
TEJIECKOIBI, PAANOTENIECKOIIbI, BHEATMOC(HEpHast aCTPOHOMHUS.

Bun 3B€31H0r0 HeOa. Co3Be3aus, ipKue 3BE3/bI, IJIAHETHI, UX BUAUMOE
NBIKEHHE.

ConHeyHas cucTeMa.

Connue. CosHeuHast akTUBHOCTh. McTounnk sneprun CosiHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpaMma «CreKTpaabHbIi KjIacc —
CBETHUMOCTEY. 3BE3 MBI ITIaBHOM IMOCIIENOBATENHLHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JIJIs 3BE3]1 INIABHOM MOCIEA0BaTeIbHOCTU. BHyTpeHHee cTpoeHune

MacmtaOHas ctpykTypa Beenennoii. Meraranaktuka. Hepeménnbie

3BE€37. CoBpeMEeHHbIE MPEICTABICHUS O MPOUCXO0XKACHUU U 3BoMroIK CoNHIA U
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poOIeMbl ACTPOHOMHMH.
Yuenuueckue naonwoenusn
1. HaOmromeHuss HEBOOPYKEHHBIM TJa30M C  HCIOJIBb30BaHUEM
KOMIBIOTEPHBIX  MPUJIOKEHUM JJII  ONPEACIICHUS  TOJIOKECHMUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3[IHS
CeBepHOro nojymapus u SpKue 3BE3/Ibl.
2. Hab6mronenwus B Teneckorn Jlynsl, mianer, Maeanoro [TyTu.

3BE3/1. DTallbl )KU3HU 3BE3/I.
Muieunsbiii [Iyte — nama [Manaktuka. [Tonoxenue u nprxenue ColiHia B
["anakTuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHbIE IBIPHI B
sipax rajgakTuk. Beenennas. Pacimpenne Beenennoii. 3akon Xa60:a.
Pazberanue ranaktuk. Teopus bonbmoro B3peiBa. PenrkToBoe u3nydeHue.
MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobiemMbl aCTpOHOMUU

Yuenuueckue naonwoenusa:

1. HaOmromeHnus  3BE3MHOTO Heba HEBOOPY>KEHHBIM  TJIa30M
C HCIIOJIb30BAaHMEM KOMITBIOTEPHBIX TPUIOKEHUH IUIS ONpe/IeCHus]
TOJIOKCHUST HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro MoNyImapus 1 sipkue 3BE3bI.

2. HaGmronenus B Tenmeckon JIyHBI, TIaHET, TYMaHHOCTEH M 3BE3THBIX

CKOILJIEHUH.

OU3NYECKHUU I[TPAKTUKYM (16 yacoB)

Cnocobbl  usmepenus  uauueckux 6euyuH ¢ UCNONb30BAHUEM — AHAIO208bIX
U YUpposwIx USMEPUMENLHBIX NPUOOPOS U KOMNBIOMEPHBIX OAMUUKOBLIX CUCTEM.
Abconrommuvle u omHocumenbHble NOSPEUHOCHU USMEPEHUl (PUIUYECKUX BETUYUH.
Oyenxa epanuy nozpewinocmetl.

IIposedenue koceenHbIX UMEPeHUll, UCCIe008AHUL 3A8UCUMOCTEN

QusuyecKux enuduH, NPosepKa NPeOI0NCeHHbIX 2unomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PaA30enax « Yuenuueckuil sKcnepumenm,
JabopamopHvie pabombl, NPAKMUKYM»).

OBOBIIAIOUIEE TOBTOPEHUE (4 1)

OBOBIIAIOIIEE ITOBTOPEHUE (15 u)

Poinb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHUYECKON, TEXHOIOTUYECKOH,
COLMAJIBHOW M 3THUYECKON cepax AesITeIbHOCTH YEI0BEKa; POJIb K MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHON Hay4YHOW KapTUHE MUPA; POJIb
¢buznueckoil Teopuu B GOpMUPOBAHUM TIPECTABIECHUN O GU3NUECKON
KapTHHE MHpa, MECTO (PU3NUECKON KapTUHBI MUpPA B OOILEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTAaBICHHUI 0 MPUpPOe

O0600611eHre U cUCTeMaTU3allks CoJepKaHus pa3esioB Kypca «MexaHukay,
«MonexysipHas pU3UKa U TEPMOJIUHAMUKAY, « DIEKTPOANHAMUKA,
«Konebanust u BomHbD», «OCHOBBI CIIEIUATBHON TEOPUH OTHOCUTEIIBHOCTHY,
«KBanroBas ¢puzuka», « QIeMEHTbl ACTPOHOMHH U aCTPOPHU3UKIY.
Porsr ¢usnkn uW acTpOHOMHM B OKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLMANIBHOM U 3THYECKO cdepax IesTeNTbHOCTH YeNOBEKa; pOjib U MECTO
(GU3MKK ¥ acTPOHOMHMHM B COBPEMEHHOH HAyuyHOW KapTHHE MHpa; 3HAUCHHE

0HHC&TCJ’IBHOI>1, CHCTCM&TH3pr10H.ICfI, 0OBSICHUTEITLHOU HHpOFHOCTI/IquKOﬁ
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byHKIMA (U3NUECKONW TEOpHH; poiab (GU3MYECKOW TEOpHUH B (HOPMHUPOBAHUH
NpeACTaBiIeHUN O (PU3NYECKON KapTUHE MHUpa, MECTO (PU3UYECKON KapTHHBI
MUpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUI
0 NIPUPOJE

Peseps (3 u) Peseps (10 1)

TemaTH4ueckoe IJIAHUPOBAHUE KypcCa

11 kaace
bazosviii yposens (2 uaca) |Yafzy6ﬂennbu2 yposens (5 uacos)
Kom-Bo DJIeKTPOIMHAMHUKA(npookenne) 11/27
JacoB MarunuTtHoe moJie 6/14
1 BzauMopencTBrue MOCTOSSHHBIX MArHUTOB M MPOBOJIHUKOB C TOKOM. MaruutHoe
nosie. Bektop MaruuTHOM MHAYKIUU. [[pUHLINI Cynepro3UIIMM MATHUTHBIX MOJIEH.
JIvHNY MarHUTHOW MHIYKUWH.
1 MarnuTHOE 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena. KaptruHa nuHUN MarHUTHOW MHIYKIUU OIS
MOCTOSHHBIX MarHUTOB.
1 Onpedenenue ycio8uti NPUMEHUMOCIU MOOeNU 0OHOPOOHO20
MAcHUMHO20 NOJIA.
1 Onpedenenue HanpasieHus UHOYKYUU MACHUMHO20 N0
NPOBOOHUKA C MOKOM
1 Macnumnoe none 6 gewjecmee. PeppomacHemuru, napa- u -
OuamacHemuku
1 Cuna Amnepa, €€ HanpaBJIeHHE U MOAYJIb.
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Cuna JlopeHiia, e€ HanpaBJI€HHE U MOAYJIb.
JIBr>KeHME 3apsyKEHHOM YaCTULIBI B OHOPOIHOM
MarHuTHoM nose. Pabora cunel Jlopenia.

Ilposedenue koceenuvix uzmepenuii cuivl Amnepa, nposedeHue
uccnedosanusi  3agucumocmel  medxncoy — uauyeckumu
BeUYUHAMU U ONBIMO8 NO NpPOBEpKe  NPeONO0NCEHHOU
2Unomesnvl npu U3y4eHuu 0eucmeusi NOCMOAHHO20 MACHUMA

HA paMKY C MOKOM

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MeXHUYECKUX
ycmpoucme

IIpumepul pewienus 3a0au no meme « Cuna Amnepa»

TexHnyeckue yCcTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: TPUMEHEHHE
MOCTOSIHHBIX MarHUTOB, IEKTPOMAarHUTOB,TECTEP-MYJIbTUMETP, 3JEKTPOIBUTATENb
AAkoOM, yCKOPUTENN 1IEMEHTAPHbBIX YaCTHII.

JlaboparopHas pabora Nel «Habmtoienue 1eicTBUS MArHUTHOTO TIOJIST HA TOK»

Ipumepol pewenus 3a0au no meme « Cuna Jlopenya»

[Pewenue pacuémuulix 3a0au ¢ 16HO 3a0AHHOU U HESIBHO
3a0anHOll husuUecKoll MOOenblo ¢ UCNONIb308aHUEM OCHOBHBIX
3aK0H086 U Ghopmyn no meme «Mazcnummnoe noney.

PeuieHue kauecmseeHHbIX 3a0ay, mpedyouux npumMeHeHus.
snanul no meme «Maenummuoe nozuey.

DJIeKTpOMarHuTHasi HHAyKIus 5/13

SIBneHue 3neKTpOMarauTHOW HHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHTYKLIAH.
O/1C unayKuu.

3aKOH 2JI€KTPOMarHUTHON MHAYKIuu Papanes.
Buxpesoe snexkrpuueckoe noiue. Toku Dyxo.

O/{C unoykyuu 8 npo8oOHUKe, OBUNCYUIEMCS NOCTYRAMETLHO
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8 0OHOPOOHOM MACHUMHOM NOJle.

[ [pumepul peuienus 3a0a4 no meme «3aKoH
91eKMPOMASHUMHOU UHOYKYULLY

[Pewenue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HES8HO
3a0anHOU PusuuecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3AKOHO8 U hOpMYL N0 meme « DNeKMPOMASHUMHAS UHOYKYUAY.

[IpaBuno Jlenua. UuayktuBHOCTh. KaTyiika
WHJIyKTUBHOCTH B II€MIU MIOCTOSTHHOT'O TOKA.

SBnenne camonnaykuuu. JIC caMOMHIyKIIU K.

[Peuienue kauecmeennvlx 3a0a4, mpebyowux npuMeHeHus
3HAHUL nO meme « DNeKMPOMASHUMHASL UHOYKYUSLY.

|Aneopumm ucnonvsosanus npasuna Jlenya ons onpeoenenus
Hanpaeienus moKa 8 KOHmype npu anaiuse epaguyeckux u
9KCNEepUMEHMANbHBIX 3a40ay

Cbopra modenu 21eKmpoMacHUMHO20 2eHepamopa

SHGPFI/ISI MAarauMTHOTO ITOJIA KaTYIIKHU C TOKOM.
BHCKTpOMaFHI/ITHOe I1O0JIC

JlabopaTtopHas pabota No2
((I/I?,yquI/Ie SIBJICHUS BHGKTpOMaFHHTHOﬁ HUHAYKIOUWN»

ObvscHenue 0CHOBHbIX npuHYyunoe oelicmeus mexHU4ecKux
ycmpoﬁcme U mexHojlocuiecKux npoyeccos, maxKux Kak.
MH()yKI/;UOHHCZﬂ neyo, COJZ@HOM(), sawjuma on sj1eKmpusayuu
meJj npu 0BUIICEHUU 8 MACHUMHOM noje 3eM.

Obobwarowe-nosmopumenvroe 3anusimue no meme
«DneKmpomMacHUmMHAas UHOYKYUSLY

3auem no meme «dnexmpomacHUMHAsL UHOYKYUSL




Kosaeoanus u BoHbI (60 1)
Mexannuyeckue Kojaedanus 5-/10

Koneobarensnas cucrema. CBOOOIHBIE KOJIEOAHU.

["apmonnyeckue kosnebanus. Kunematuueckoe u
JUHAMHYECKOE ONHACAaHUE. DHEPreTUUECKOE
OINMCaHNE (3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPTHH).

Bui600 ounamuueckozo onucanus CAPMOHUHYECKUX Konebanutl u3
Ux dHepecemu4ecKkoco U KUuHemamu4ecko2o Onucatusl.

Buinyoicoennvie konebanus. Pezonarnc. Pesonanchas Kpueas.
Brusnue 3amyxanus na 6uo pe3oHaHcHOU KpUgoll.
Aemoxkonebanusi.

Pewenue pacuémmnuix 3a0au c 1610 3a0aHHOU U HEABHO
3a0anHOU U3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKO0HO08 U popmyn no meme «Mexanuueckue Konebanus».

Ammuutyza v gasa koneGaHuil. CBsi3b aMILTUTYAbI KOJIEOAHUN NCXOIHOM
BEJIMYMHBI C aMIUIUTY1aMU KoJIe0aHUH €€ CKOPOCTHU U yCKOPEHHUSI.

[Teprox u yactota konebanuii. [lepron Manbx cBOOOJHBIX KOMEOAHMI
MaTeMaTU4IecKoro MastTHuka. [leprnosr cBOOOMHBIX KOeOaHi MPYKUHHOTO MAsTHHKA.

Pewenue xauecmesennwix 3a()au, mpe6yi0u;ux NpUMEHEeHUA
3HaHull no meme «Mexanuueckue KoneOanusy.
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ObvscHenue 0CHOBHBIX NPUHYUNOB OeLICMBUST MEXHUYECKUX
YCMpoucme, makux Kaxk.: MempoHOM, Yacbl, KA4enu,
M)3bIKATIbHbLE UHCIMPYMEHMbL, CeticMocpag.

Jlabopamopuas paboma Ne3 « Onpeoenernue yckopeHus
€80000H020 NAOEHUSA NPU NOMOWU MASIMHUKA

DJIeKTPOMArHUTHBIE KoJ1ebanust 7/15

Konebatenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUS B UCAIEHOM
KoJie0aTeIbHOM KOHTYPE.

®opmyna Tomcona.

Cea3b amnaumyoslt 3apa0a KOHOEHCAmopa ¢ AMNIUMYoou
CUIbl MOKA 8 KOJIebamenbHOM KOHMYpe

Pewenue pacuémnuix 3a0au c 51610 3a0aHHOU U HESBHO
3A0AHHOU PU3UYECKOU MOOEbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKOHO8 U (hopMYTL NO meme « INeKMPOMACHUMHbLE
KoNeOanusy

Pewenue xauecmesennwix 3a0a1¢, mpe6yl0u;ux NPpUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0Ma2Humel€ Koebanusy

3akoH COXPAHCHUSA SHEPTUHU B UI€ATIbHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxarolue J1eKTpOMarHuTHbIE KosieOaHus. BbIHyXIeHHbIE 3JIEKTPOMAarHUTHbIE
kosiebanus. [lepeMeHHbIH TOK.

Cpaeﬁeﬂue MEXAHUHYECKUX U DNEKMPOMACHUMHbLX Konebanuil

ObwsicHeHue 0CHOBHBIX NPpUHYUNoOs 0eticmeusi MmexHu4ecKux
ycmpoﬁcme, maKkux Kak.: 3JZ€Kmpull€CKulZ 360HOK, cenepamop
nepemerrnoco moka, 1uHuu 3ﬂei<mp0nepe<)au

Onpedenenue ycao6uti NPUMEHUMOCMU MOOeNU UOEATbHO20
KoIebamenbHo20 KOHmMypa
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MowHOCTb NnepemMeHHOro Toka. AMNANTYAHOE M AeUCTBYIOLWEee 3HaYeHMe CUbl
TOKa M HanpsAXXeHWA Npu pasnyHon Gpopme 3aBUCMMOCTM NEPEMEHHOTO TOKa OT
BpemeHUn. CHHYCOUIaJIbHBINA EPEMEHHBIN TOK.

Uneanwubiii Tpanchopmarop. [IponsBoactso, nepenaya u norpedieHue
aneKkTpuyeckoit s3neprun. KynpTypa nucnonb30BaHus 3J€KTPOIHEPTUH B
MOBCEIHEBHOM KU3HU. TexHNUecKne yCTpoicTBa U TEXHOJIOTHUYECKHE TPOIECCHI:
AIIEKTPUYECKUI 3BOHOK, FTEHEPATOp MIEPEMEHHOI0 TOKA, IMHUHU JIEKTpoIiepeiad

Pezucmop, konoencamop u kamywxa uHOyKmusHoCcmu 8 yenu
CUHYCOUOATLHO20 NePeMeHH020 moKa. Pe3onanc moxos.
Pezonanc nanpscenuil.

Jemoncmpayust akmueHo2o, eMKOCMHO20 U UHOYKMUBHO2O
conpomuenenuil

Pewenue kxauecmsennvix 3a()a’~l, mpe6y}0u;ux NPUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0Ma2Humel€ KOJIeOaHUsy.

MexaHuyeckne U 3JIeKTPOMArHUTHbIE BOJTHBI 5/10

MexaHn4YecKre BOJTHBI, YCIOBHSI UX pacnpocTpaHneHus. [lonepeunsie

U MPOI0JIbHBIE BOHBL. [Iepro/, CKOpOCTh pacipOCTpaHEeHUS U ITTUHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPAKEHUE, MPEIOMIICHHE, HHTeP(hEPCHITHS
U 1udpakims.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
[ITyMoBOE 3arpsi3HEHNUE OKPYIKAIOIIEH CPEBI.

H3yuenue pacnpocmparenus 36YK08bIX 60IH 8 3AMKHYMOM
npocmpaHcmee.
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Pewenue 3a0ay

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEXHOJI02UHEeCKUX NPOYECCcos, MAKUX KAaK:
MY3bIKAIbHbIE UHCIPYMEHMbl, paoap, paouonpuémMHux,
menesuzop, anmenna, menepoun, CBY-neuw, yrompazeykosas
OUACHOCTUKA 8 MeXHUKe U MeOUuyuHe.

DNEeKTPOMAarHUTHbBIE BOJIHBL. Y CIIOBUS U3IYUYEHUS 3JEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPAaXXEHUE, IPEIOMIICHHE, TOJISIPU3ALIAS,
uHTepepeHIrs U AudpaKiys. B3auMHasi OpUEHTALUsI BEKTOPOB

B 3JIEKTPOMAarHUTHOM BOJIHE.

[IIxana 3;1€eKTpOMarHuTHBIX BOJH. [[puMeHeHne 371eKTpOMariuTHBIX BOJIH
B TEXHUKE U ObITY. TeXHUUECKHE yCTPONUCTBA U TPAKTUYECKOE IPUMEHEHHE:
MY3bIKAJIbHBIE HHCTPYMEHTBI, pajap, paiuonpUEMHUK, TEIIEBU30D, AaHTCHHA,
tesnepon, CBU-neus, yapTpa3ByKoBas JUArHOCTHKA B TEXHUKE U MEJHUILIMHE
IIpuHIMIIBI paInOCBA3H U TeJIeBUACHMS. Pagronokanus.

Peuwenue xauecmsenHvix 361@61% mpe6y}0mux npuUmMeHerusl
3nanull no meme «Mexanuveckue u QJIEKMPOMACHUNIHbLE
BOJIHbL )

Peuwenue xauecmseenHnvix 361@6111, mpe6yiou4ux NPpUMEHEHUA

3uanuil no meme «Mexarnuveckue u INNEKMPOMACHUMHbLE
BOJIHbL )

Yempoticmeo u npunyun pabomer npocmetiuie2o
PaouonpuemMHuKa

Onrtuka 10/25

[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyd cBera.
TodeuHblii ICTOYHUK CBETA.

OTtpaxkeHnue cBera. 3akoHbI oTpakeHus cBeTa. [locTpoenue n3obpaxeHuit
B IUIOCKOM 3€pKaJie.
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Habnrooenue onmuyeckux senenuil, npogeodenue KOC8EHHbIX
usMepeHull, UCcie008anUs 3a8UCUMOCmen] PuU3ULeCKUxX
BEeUYUH U ONBIMOG NO NPOBEPKE NPEOTIONCEHHOU SUNOME3bl
npu u3yyeHuu A6NeHUll NPeloOMIEeHUs. C6ema Ha cpaHuye
paszoena 08yx cpeo, NpeloMieHUs ceema 6 coouparoueri

u pacceusarowell TUH3AX, 80JHOBbIX CEOUCME C8ema.

Ilocmpoenue u pacuém uszobpasicenuii, co30as8aemvix
NJIOCKUM 3EpKaANOM

Coepuueckue 3epxana

[Ipenomienue cBera. 3aKOHBI TPETOMIICHHS CBETa. AOCOIIOTHBIH ITOKa3aTelb
IPEIIOMIICHUSL.

JHucnepcus ceeta. CloXHBIN cocTaB Oenoro ceera. L[ser.
[TonmHoe BHyTpeHHEE oTpaxkeHue. [IpeneapHblil yroi moaHoro BHYTPEHHETO
OTpaKEHUS.

Jlabopamopnas paboma Ned «Hszmepenue nokazameis
npenomMaeHuUs CmeKiay

OmmnocumenvHulil nokazamensb nperomaenus. [locmosncmeo
yacmomul ceema u COOmMHouleHue OIUH 80JIH NPU nepexooe
MOHOXPOMAMU4ECcKo20 ceema yepe3 cpaHuyy pazoeia 08yx
ONMUYecKUx cpeo.

Xoo nyueti 6 npusme.

C06Hpa}0mne " paCcCCUBAIOIUC JINH3bI. Tonkas nuH3a. CDOKYCHOG pacCcTosAHnC
W ONTUYECKas CHUJIa TOHKOM JTUH3HI.

dopmyia TOHKOM JIMH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckotl
CUunbl U YOKYCHO20 pAcCmMOosiHUsL CoObUparoujell TUH3bLY

3asucumocmv poKycHo20 paccmoanus MOHKOU chepuieckol
JIUH3bL OM €€ 2eOMeMPUlU U OMHOCUMENbHO20 NOKA3AMeNs
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NpPEeNIOMIEHUAL.

Xo0 nyua, npoweouie2o 1uH3y OO NPOU3BOIbHBIM Y2IOM K €€
2naenol onmuyueckot ocu. [locmpoenue uzoopasicenui mouku
U ompe3Ka nPAMOU 8 COOUPAIOUWUX U PACCeUBAIOUSUX TUHZAX

U UX cucmemax.

Onrtuueckue npubopsl. Paspemaromias criocooHocTh. ['11a3 kak onTuveckas
cucTema.
[Tpenensl NpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

TexHuueckue yCcTpoiicTBa U TEXHOJIOTUYECKUX MPOLECCHI: OYKH, JIyTa, IEPUCKOII,
¢doroanmapar, MEKPOCKOII, IPOCSKITMOHHBIN armapar, IPOCBETICHUE ONTHKH,
BOJIOKOHHAS ONTHKA, TU(paKIUOHHAS pEHIETKA .

Hpoceemﬂeuue onmuku

Ilocmpoenue u pacuém uzobpadsicenutl, co30a8aeMblx
NJIOCKUM 3ePKAJIOM, MOHKOU JTUH3OLL.

Pewenue kauecmeennvix 3a0au, mpeoyrowux npuMeHeHus
3HaHul no meme « Onmuxay

Bonnosast ontuka. Murepgepenuus ceera. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI0IeHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JABYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMepsh! kitlaccuueckuX HHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxmus cera. Audpakuronnas pemeérka. Y caoBre HaOIIOASHHS TTIaBHBIX
MaKCHUMYMOB IPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AU(MPAKIIMOHHYIO
pewérky. [lonspuzamnus ceera

Jlabopamopnas paboma Ne6 « Usmepenue OnuHvl c6emogoll
BOJIHbLY

Obvsacnenue ocobennocmeri npOMeEKaAHUs ONMUYECKUX
A61eHUll.; unmepgepenyuu, ougpaxyuu, Oucnepcuu, NOIHO20
BHYMPEHHE20 OMPANCEHUS.

Pewenue pacuémnuix 3a0au c 2610 3a0aHHOU U HEABHO
3a0anHOU uU3ULECKOU MOOENbIO C UCNONIL308AHUEM OCHOBHBIX

63




3aKOHO08 U popmyn no meme « Onmuxay

OCcHOBBI CHIEIHATBHOI TEOPHH OTHOCHTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKON MEXaHHKH. HOCTy.]'IaTH CHCHH&HBHOI)'I
TCOpPHUU OTHOCUTCIIBHOCTH.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE
JUIAHBI.

IIpocmpancmeenno-epemennoti unmepsaln. Ilpeoopasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipaxmukym
Ilpakmuxym
DHeprus U UMITYJIbC PENATUBUCTCKOMN yacTHllbl. CBSI3b MAcChl C SHEPruei
Y UIMITYJIBCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPIHS IOKOSI
TexHrudeckue ycTpoucTBa U TEXHOJIOTHYECKHE MTPOLIECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3apSKEHHBIX YACTHIL
IIpakTukym
[IpakTuKyM

JlaGoparopHas pabota

KBanrToBas pusuxa 15/25
KopnyckyasipHo- BoJIHOBOII ayam3m 6/15

PaBHOBeCHOE TeIIOBOE M3TyUYeHHE (M3 TydeHne aOCOMOTHO YEPHOTO TEa).
I'unore3a M. Ilnmanka o KkBaHTax.
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@DoTOHBL. DHEPrus U UMITYJILC (HOTOHA.

3axon cmewenus Buna.

ObvsicHenue 0CHOBHBIX NPUHYUNOB OellCEUsl MEXHUYEeCKUX
VCmMPOoUCma, maKux Kaxk: Cnekmpomemp, ¢homoanemenm,
Gpomooamuux, myHHeIbHbIL MUKPOCKON, CONIHEYHAs bamapest,
€c6emoouoo.

Pewenue pacuémnoix 3a0au c 51610 3a0aHHOU U HESABHO
3A0AHHOU PU3UYECKOU MOOEbIO C UCNONIL30BAHUEM OCHOBHBIX
3aKoH08 u popmyn no meme «Keanmosvie a61eHusy.

®oroaddext. OnpiThl A. I'. Cronerosa. 3akonsl poTodddekxTa.

VYpaBuenue DitHmTeiHa 115 horoaddexra. «Kpacnas rpanuna» Gororddexra.

Onpedenenue ycnosuil NPUMEHUMOCMU K8AHMOBOU MOOeU
ceema.

AHanu3z K6aHMOBbIX NPOYECCO8 C UCNONbI0BAHUEM YPAGHEHUS
Dunwmeuna ona homosppexma, npunyuna coomHoueHUl
neonpeoenénnocmu I eiizenbepeaa.

Pewenue xauecmesennwix 361()611{, mpe6yl0u;ux NPpUMEHEHUA
3uanuii no meme «Keanumosuvie si6enusy.

JlaBneHue cBeTa (B 4aCTHOCTH, IaBJIEHHE CBETa Ha aOCOIIOTHO MOTJIONIAIOIIYIO
1 a0COJIIOTHO OTpakarollyto nosepxHocts). OnbiTel I1. H. JleGenena.

TexHnueckue ycTpoicTBa U TEXHOJIOTHYECKHE MPOIIECCHI: CIIEKTPOMETP,
dotosneMeHT, POTOIaTUMK, TYHHEbHBIH MUKPOCKOII, COJTHEUHas Oarapes,
CBETOAMOJ
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Bonnosvie ceoticmea uacmuy. Boaust oe bpotins. /[nuna
gonHbl de bpouinsa u pazmepul obracmu noxaruzayuu
osudcyweticst wacmuyvl. Kopnyckynsapro-60i1o6oii oyaniusm.

Juppaxyus 31eKmporHo8 Ha KpUCMALIaXx.
Cneyugura usmepenuii 8 muxpomupe. Coomnowienus
Heonpeodenénnocmeii I etizenboepea

Pewenue kauecmesennwvix 3a0au, mpebyrowux npumereHus
3Hanuti no meme «Keanmoesvie s6nenusy.

®dusuka aroma 4/5

OMnBITHI 11O UCCIIEIOBAHUIO CTPOeHUs aTroma. [nanerapuast Mozens aroma
Pezepdopna.

[Tocrynatsl bopa. U3ny4enue u nornomenue (OTOHOB IIPH IIEPEXOIE AaTOMA
C OJIHOTO YPOBHS 3HEPrUM Ha JIPyroil.

AHanu3z KeaHmoevlx NPoOYeccos Ha OCHOBE NEPBO20 U BIMOPO20
nocmynamos bopa

Ipaxmukym
Ipaxmukym

Bunel cnextpos. CriekTp ypoBHEN SHEPTUU aToMa BOAOPOJIa.

CHoHTaHHOE U BBIHYKJIEHHOE U3IyYEHHE CBETA.

TexHu4eckue ycTpoucTBa U TEXHOJIOTMYECKUE IIPOLECCHI: CIIEKTPAIIbHBIA aHAIN3

(crieKTpoCcKoI), Ja3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym
JlaGopatopHas pabota
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®du3nKa aTOMHOTO SI/IPa ¥ JIEeMEeHTApPHBbIX YacTull 5/5

Hyxnonnas monens sapa ['efizendepra—Banenko. 3apsia siapa. MaccoBoe 4uciio
anpa. M3oTonsl.

PannoaktuBHOCTh. Anb(a-pacnaj. DICKTPOHHBIA U TO3UTPOHHBINA OETa-pacIa.
I"'amma-n3nydenue.

Ilpaxmukym
Ilpakmuxym
Pewenue 3a0au

DHeprus CBS3M HYKJIOHOB B sijipe. SnepHbie cwibl. [ledext maccsl sapa. SnepHbie

peakuuu. /leneHue u cuHTe3 AAEp

S nepubie peakTopsl. [Ipo6iemsbl yrnpaBiseMoro TepMOsIIEPHOTO CHHTE3a.

DKOJIOTUYECKUE aCIIEKTHI Pa3BUTHUS SIICPHON SHEPTETUKH.
Ipaxmukym
Ilpakmuxym
Pewenue 3aoau

Metonant perucTpanu U UCCICIOBAHUA SJICMCHTAPHBIX YaCTHII.
(DyH,Z[aMCHTaJ'ILHBIC B3aUMOACHUCTBHS. EapI/IOHBI, MC30HBI U JICIITOHBI.
HpCI[CTaBJ'ICHI/IC 0 CTaH,Z[apTHOﬁ MOACIIHN. KBapK-FJIIOOHHa}I MOZCIJIb aIpOHOB.

®usnka 3a npeaenamu CtanaapTHol Mojenu. TéMHas maTepus U TEMHas SHEPIHsL.

EnunctBO dusnyeckoil KapTUHBI MUpa.
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TexHuyeckue yCcTpoHCcTBa U TEXHOJIOTMUYECKHE MPOIIECChI: I03UMETp, KaMepa
Bunscona, siiepHblil peakTop, TepMOsIIEpHBIN peakTop, aToMHast OomoOa,
MarHUTHO-PE30HAHCHAs TOMOrpadus

Ilpakmuxym

Ilpaxmukym

Pewenue 3a0au

DJ1eMeHTbI ACTPOHOMMY U acTpodu3uku 7/12

MeToap! acTpOHOMUYECKUX HcciienoBaHnil. COBpEMEHHbIE ONTUYECKUE TEJIECKOIIHI,
paauoTeNecKonbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3Be3us, spKue 3BE3/BI, IIIAHETHI, UX BUANMOE JBIKCHHE.

Omanvt pazeumus acmponomuu. Ilpuxnaonoe u
MUpo8o33penueckoe sHavenue acmpornomuu. [lpumenumocms
3aKOH08 U3UKU O]1 00BACHEHUSL NPUPOObL KOCMUYECKUX
00beKmoe.

OcnosHnule cozeezous CegepHozo nonyuapus u apkue 36e30bl

Ponv acmponomuu 6 cospemennoti kapmune mupa, 8
NpaKmuyecKol 0essmeibHOCMU Yelo8eKd U OalbHeliulem
HAY4YHO-MEeXHU4eCKOM pa3eUumui.

CosHeyHas cucrema.

Comare. ComHedHas akTUBHOCTD. VicTouHuK sHEeprun COTHITA U 3BE3I.
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3BE3bI, X OCHOBHBIC XapaKTePUCTUKH. [luarpaMMa «CIeKTpalbHbIN Kiace —
CBETUMOCTBY. 3BE3/IbI TIIaBHOI MTOCIIEA0BATENBHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTB» JUIsI 3BE3]T TTIABHOM MMOCIeI0BaTeIbHOCTH. BHyTpeHHEe cTpoeHue 3BE3 .

Ilpakmuxym

IIpakmukym

Obobwenue u cucmemamusayusi COOEPACAHUS PaA30en08
Kypca «Mexanukay,

CoBpeMEHHbIE IPEACTABICHUS O IPOUCXO0KICHUU U 3BoIonuU ColTHLA U 3BE3[. DTambl
JKWU3HHA 3BE3I.

Maieunsiit [1yTs — Hama ["anaktuka. [lonoxenue u npmwkenne Comnnina B ['anaktuke. THUITBI
rajakTuk. PaguoranakTuku U kBa3zapbl. YEpHBIE ObIPHI B AIpaxX FaIaKTHK.

Ob0o6wenue u cucmemamu3ayus COOEPHCAHUsL paz0eios
Kypca «Mexanukay,

Ob60o6wenue u cucmemamu3ayus COOEPAHCAHUA pazoenos
Kypca «Mexanuxay,

Ob606wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca «Monexkynapnas gusuxka u mepmoOuHaAmMuKay,

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ia. Pazberanue ranaktuk. Teopus
Bonpuioro B3peiBa. PenukToBOE H3ITy4YeHHE.

MacmraGHas ctpykrypa BeenenHoil. MeraranakTuka.
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Heperménnsie mpobiaeMbl acTpOHOMHUH

Obodwenue u cucmemamu3ayusi COOEPAHCAHUS PA30€108
Kypca «Monekynapuas gpusuka u mepmoouHamura,

Obobwenue u cucmemamu3ayus COOEPIHCAHUsL Pa30eios8
Kypca «Monexkynapnas gusuxa u mepmoOuHAMUKa»,

Ilpumenenue ocHosononazarOWux ACMpOHOMULECKUX
NOHAMUI, 3aKOHO8 U Meopuil OJisl AHAAU3A U 0OBIACHEHUS.
@usunecKux npoyeccos, NPOUCX00AUUX 8 36E30aX, 8 36E30HbIX
cucmemax, 8 MedAHCeaIaKmu4eckoll cpeoe, 0BUNICEHUs
HebecHblx mell, 2600yulU 36€30 U Beenennotl

O00011IeH e U cUCTEMaTH3aIMs COJIEpKaHus pa3iena Kypca « MexaHnuKay

O06o01IeHHe 1 cucTeMaTu3alys CoAepKaHus paszaena Kypca «MojekyisipHas Gpusnka
¥ TepMOINHAMUKA»

Ob606wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca « dneKmpoouHamuray

Ob606wenue u cucmemamu3ayus COOEPAHCAHUs pazoenos
Kypca « INeKmpoOouHamuka»

Ob0o6wenue u cucmemamu3ayus COOEPHCAnUsL pazoeios
Kypca « dneKmpoouHamuKay

Pezeps

Pezeps

70




		2024-09-02T14:03:07+0400
	00ae4adbe2e391ff64
	Вершинина Н_ А_




