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IHHOACHUTEJIbHAS 3AIIMCKA

MonenbHass CHHXPOHU3UpPOBaHHAs padoyas mporpaMMa 0a30BOT0 M YIIIYOJIEHHOTO HM3YYEHHUS NpeaMera
«Dusuka» B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamm cpeaHero o0mero oopazoBaHUs IO
¢usuke (0a30BBId ypOBEHb, YIIYOJIEHHBIM  ypOBEHB), ONOOPEHHBIX peleHueM (eaepabHOro y4eOHO-
METOAMYECKOT0 00BEAMHEHNUS 110 001eMy obpaszoBanuto ot 29.02.2022r., mporokon 7/22.

JlaHHas mporpamMma CITy)KUT OCHOBAaHHMEM JUIS YYHUTENS 10 pa3padoTKe padodeidl mporpammbl 1Mo (U3MKe B
KJIaccax, Ile pean3yroTcs MYIBTHIPOGUIbHBINA yaeOHbIi TuiaH. B paznmene «Temarndeckoe riiaHUPOBAHUE)
yueOHOTO Kypca conepkaHue 00y4eHUs: CHHXPOHH3UPOBAHO JUIsSi OCBOCHHSI 00yJarOIIMMHUCS MpeaMeTa Kak Ha
0a30BOM, TaK U yIITyOJICHHOM ypPOBHE.

JanHasi mporpamma oOmpeAeiseT o00s3arelbHOE TPEIMETHOE CONIEp)KAHWE, YCTAHABIMBACT IPUMEPHOE
pacmpeneneHue y4eOHbIX YacoB MO TEeMaTHYECKHM paslieliaM Kypca M PEeKOMEHIYEMYIO IOCIIe0BaTeIbHOCTh
M3YYCHUS TEM U Pa3/IeioB YUEOHOTO MpeIMeTa ¢ yUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
yueOHOTO Tpolecca, BO3PACTHBIX OCOOEHHOCTel oOydarommxcs. [Iporpamma na€r mpeacTaBieHHE O LEIsX,
cooepoicanuu, obujerl CTpaTerud OOyYeHUs, BOCHUTAHUS U Pa3BUTHS OOy4arolIMXCs CpeACTBaMH Y4eOHOTrO
npeaMera «Pu3MKa» Ha yIITyOJIEHHOM YPOBHE U 0a30BOM YPOBHE.

Hsyuenue xypca ¢uzuxu yenyOnénnoeo YpoeHsi MNO360Msem  peanusosamv  3a0ayu  NPOpecCUOHATbHOU
opueHmayuy, HAnpaeieHo HA Co30aHue YCLo8Ull Ol NPOAGLEHUs CEOUX UHMELIEKMYAIbHbIX U MBOPYECKUX
CNOCOOHOCMEl KANCObIM VHAUUMCS, KOMOpble HeoOX00uMbl 05l NPOOOINCEHUS 00PA306AHUSL 8 BbICUIUX VHEOHbIX
3a8€0eHUsX N0 PAZTUYHBIM UUKO-MEXHULECKUM U UHHCEHEPHBIM CReYUATbHOCTISM.

B mporpammMe omnpenenstoTcs IJIaHUPYEMbIe Pe3yJbTaThl OCBOSHHS Kypca (H3MKH Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMA: JUYHOCTHBIC, METANpEJMETHBIE, NMPEeIMETHbIE (Ha yrTyOn€HHOM M 0a30BOM YpOBHE).
Hayuno-meTtononornueckoit OCHOBOW i pa3pabOTKM TpeOOBaHUN K JTUYHOCTHBIM, METANpeAMETHBIM
Y TIPEIMETHBIM pe3ylbTaraM OOYYaloUINXCsl, OCBOMBIIMX TIPOTPaMMy CpPEIHEro oO0Iiero oOpa3oBaHUs Ha
yIIyONEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-IEATENHbHOCTHBIN MOIXO/I.

IIporpamma BKJIIOYaAeT:
naaHupyemvle pesyibmamsl OCBOCHHA Kypca (U3WKHA Ha YIIyOnI€HHOM M 0a30BOM ypOBHE, B TOM YHCIE

npeomemubie pe3yibmamyl 10 ToaM 00yUYeHHUs;
cooepoicanue yuebHo2o npeomema « Duzuka» no cooam ooyuenus;
npuMepHoe memamuieckoe NIAHUPOBAHUe C yKa3aHUEM KOJIMYECTBA YacOB Ha HU3y4YEHHE KaKJIOW TeMbI

U NPUMEPHOU XAPAKMEPUCMUKOU Y4eOHOU 0esamelbHOCMU Y4auuxcs, pealn3yeMoi IPH NU3yYeHUH YTHX TEM.

[IporpamMma uMeeT NPUMEpPHBIH XapakTep U MOXKET ObITh HCIOJNB30BaHA YUUTENIAMU (DU3UKH  JUIS
COCTaBJICHUS CBOMX PA0OYHX IPOTPAMM.

Pabouas mporpamma He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTeNel U MPEAOCTaBIIsAeT BOSMOKHOCTH JUIS
peanu3aii pa3IMYHBIX METOJMYECKHX TIOAXOMIOB K MPEMoJaBaHui0 (u3uku Ha yriryOn€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBUM COXpaHEHUs oOO0s3aTelnbHON wvacTh coaepkaHuss Kypca. KommuecTBo dacos
B TEMaTHYECKOM IUIAHHPOBAHWU Ha WM3y4YCHHE KaKIOW TEMBI SIBISIETCS OPUEHTHPOBOYHBIM M MOXET OBITH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHHsS, TaK U YBEJIUYEHHUS B 3aBUCHMOCTH OT PEATMU3YyEeMbIX METOAMYECKUX
MOJIXO0B ¥ YPOBHSI ITOJITOTOBIICHHOCTH YYaIIHXCS.

KypcuBoM B TekcTe mporpammbl BbIIENEHBI deMeHThl Llenu u 3amaun, IlpeaMeTHBIX pe3ynbTaTtoB U
ConepxaHuns yaeOHOTO MaTepraa, KOTOPbIE MPEICTABICHBI Ul U3yUeHHs Ha YIITyOJIEHHOM ypOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®PU3UKA»

O®u3nka Kak Hayka o HauOojiee OOIIMX 3aKOHaX IPUPOABI, BBICTYNAas B KauecTBe Y4eOHOro IpenMera
B IIIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJAJ B CUCTEMY 3HaHUH 00 okpyxkawomem wmupe. LIkombHBI Kypc
(UBUKH — CHCTEMOOOPA3YIOMUNA ISl €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEAMETOB, MOCKOJIBKY (hHU3UUYCCKHE
3aKOHBI JIS)KAaT B OCHOBE IMPOIIECCOB U SBJICHUIA, U3y4yaeMbIX XUMHUEH, Ouonorueit, pusudeckorr reorpadueit
U acTpoHOMueH. Vcmonb3oBaHWE W aKTUBHOE NpUMEHEHHEe (U3MYECKUX 3HAHUN OMNpEeNeNuso XapakTep
u OypHOE pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOTWH B cepe HHEPreTHKH, TPAHCIOpPTa, OCBOCHUS KOCMOCA,



MOJIy4EHHUsI HOBBIX MaTepuasoB € 3aJaHHBIMH CBOMCTBaMHU U Ap. V3ydeHue (U3MKW BHOCHT OCHOBHOW BKIIAJ
B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa ydaluxcs, B (GOpPMHpPOBAHHE YMEHUH NPUMEHATH
HAyYHBI METOJ TO3HAHUS MTPH BHIITOJTHEHUH UMU YY€OHBIX UCCIICIOBAHUIMA.

B ocHOBy kypca ¢u3uku cpenHell LIKOJIBI IOJOXKEH psAl WACH, KOTOpble MOXKHO paccMaTrpuBarh Kak
MPUHITUIIBI €TO TOCTPOCHHUSL.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
Marepuai U3 BceX pas3zienoB (GU3MKHU, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOW (DPU3UKH.

Hoea zenepanuzayuu. B cooTBEeTCTBUM € HEl Marepuan Kypca (U3MKA OOBEIUHEH BOKPYI (PU3NYECKHUX
Teopuil. Benymum B Kypce sBisieTcst (OpMUpPOBaHHME TNPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTepHHy,
BEIIIECTBE U I0JIE.

Hoea cymanumapuszayuu. EE peanusanus NpeAnonaracT HCIOIb30BaHUE TI'yMaHUTAPHOIO IOTEHLMAja
¢bu3nyeckoil  HayKd, OCMBICIEHHE CBS3M  pa3BUTUS  (QU3MKM € pa3BUTHEM  OOLIECTBA, A TaKXke
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U HKOJIOTHYECKUMU TIPOOIeMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢uzuku yriyOnEéHHOro ypoBHS HIPEAINOJaraeT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJIOTUYECKHX MPHJIOKECHUN M3YUYEeHHBIX TEOpHH | 3aKOHOB. [Ipu aTOM
paccMaTpUBarOTCs Ha YPOBHE OOLIMX IPEACTABICHUN U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA U TEXHOJIOTUH.

Hoea 3konocuszayuu peanusyercss IMOCPEICTBOM BBEACHUS DJIEMEHTOB COJIEPXKAHUSA, IOCBAIIEHHBIX
9KOJIOTUYECKUM Mpo0JIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTUH, a TaKKe
00CYXJI€HUSI ITPOOJIEM PallMOHAIBHOTO IPUPOOIIOIL30BAHUS U 3KOJIOTMUECKON 0€30IacHOCTH.

OcBoeHue copep:kaHusl MPOTPaMMBI JIOJDKHO OBITh MOCTPOCHO Ha MPHUHIMIIAX CHCTEMHO-AEATEIbHOCTHOTO
noaxoaa. Jlnsg ¢usuku peanuzanus 3THUX NPUHLMIIOB Oa3supyeTcss Ha MCIOJIb30BAHUU CaMOCTOSITEIBHOIO
HKCTIIEPUMEHTA KaK IMOCTOSHHO JIeHCTBYIOIIEro (pakropa yueOHOTO Tpouecca. [{is yenyonénHozo yposHs — 3mo
cucmema camoCcmoAmenbHO20 YYEHUUECKO20 IKCNEPUMEHmMA, 6KII0UaAoue2o @poumanvhvle YueHuuecKue
OnbiMbl NPpU U3VHEHUU HOB020 Mamepuana, 1adopamopuvie pabomuvl u pabomei npaxmuxyma. llpu smom
803MOJICHbL 08a cnocoba peanuzayuu GuU3U4ecKko20 npakmuxyma. B nepsom ciyuae npakmukym npogooumcs
au6o 6 konye 10 u 11 knaccos, 1ubo nocie nepeoco u 6mMmopo2o NOAY200Ull 8 KAHCOOM U3 IMUX Kiaccos. Bmopoti
Cnocob — smo unmezpayus pabom NpaKmukyma 6 cucmemy 1abopamopHbix pabom, Komopwie NpoeoOsmcsl
6 npoyecce uzyyenus pazoera (memwvt). Ilpu omom nod pabomamu  NPAKMUKYMA  NOHUMAEMCS
camocmosamenvHoe Ucciedosanue, KOmopoe npo8oOUMCcs no pyKo8OOCM8y C8EPHYM0o20, 0000WeéHH020 6uda He3
noOula2o80t UHCMPYKYUU.

B mporpamme cucremMa y4eHHYECKOTO SKCHEPUMEHTA, JIAOOPATOPHBIX pabOT M MpaKkTHKyMa IpeJcTaBleHa
€IMHBIM IepeyHeM. BbIOOp TeMaTuku s 3TUX BHUJOB YUYEHHYECKUX NMPAKTUUYECKUX padOT OCYIIEeCTBISAETCS
y4aCTHHKaMHU 00pa30BaTebHOIO TIpolecca HCXOAs U3 OCOOEHHOCTEH IMOypOYHOIO IUIAHWPOBAHMS
U ocHalleHUs kabOuHeTa ¢u3uku. Ilpu sTOM oOecneunBaeTcsi OBIaJieHHE OOYYAIOIIUMUCA YMEHUSIMHU
NPOBOAMTH NpPSMbIE U KOCBEHHBIE M3MEpPEHMs, HCCIEIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYUH
Y TIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHuE ynensieTcss pelIeHHI0 pacy€THBIX M KAYeCTBEHHBIX 3aaad. IIpu 3ToM mmst pacuéTHBIX
3a/lad MPUOPUTETOM SIBIAIOTCS 3aJa4d C SBHO 3a/laHHOM u HeséHo 3adanHoti  (GU3NYECKOW MOJENbIO,
MO3BOJISIIOIME MPUMEHSATh H3y4YeHHbIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena Kypca, Tak
U UHTETpUpYs NMPUMEHEHUE 3HAHUN W3 Pa3HbIX pa3nenoB. [[1si kauecTBEHHBIX 3a]ad MPUOPUTETOM SIBIISIFOTCS
3aJjaHus Ha OOBSICHEHME / TpelcKa3aHhe IMPOTeKaHWs (U3NYECKUX SBIECHUH U MPOLECCOB B OKpYXarolei
XKHU3HU, TpeOyromue BbIOOpa pU3ndecKoi MOIENu Al CUTYallH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k marepuanbHO-TEXHHMUYECKOMY OO€CIeYeHHI0 yueOHOTro
nporecca Kype GU3MKH yriyonéHHOro M 06a30BOr0 YpOBHS B CpPEHEN IIKOJIE JOJDKEH U3ydaTbcs B YCJIOBHMAX
npeaMeTHOro kadouHera. B kabunere Gpu3uku MOMKHO OBITH HEOOXOAMMOE JaboparopHOe 00OPYIOBaHHE IS
BBINOJIHEHHS YKa3aHHBIX B MPOTpaMMe YYEHHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT M paboT MpaKTHKyMa,
a TaKkyKe IEMOHCTPALMOHHOE 000pYI0BAHNUE.

JemoHcTpanioHHoe — oOopynoBaHue  (OPMHUPYETCS B COOTBETCTBHHM  C MPUHLUIIOM  MHHHUMAJIbHOM
JOCTAaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IMEPEUYMCICHHBIX B IIPOrpaMMe KIIIOYEBBIX JE€MOHCTpALUi s
UCCIICIOBAHUSA HW3y4aeMbIX SBICHUU M MPOIECCOB, SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX IPUMEHEHUH.

JlaGoparopHoe 000pyIOBaHUE ISl YIEHHUYECKUX MPAKTHUECKUX padoT (GopMHpYETCs B BHJIE TEMAaTHUECKUX
KOMIUIEKTOB U oOecle4yuBaeTcsl B pacy€re OAHOIO KOMIUIEKTa Ha JByX oOydaromuxcs. Temarndeckue



KOMIUIEKTBI J1TaO0paTopHOro 00OpYyIOBaHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUH
AHAJOTOBBIX M HU(POBBIX NMPHOOPOB, a TAKKE KOMIBIOTEPHBIX W3MEPHUTENBHBIX CHCTEM B BHAE IH(PPOBBIX
naboparopuid.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMU LIEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

¢ (opmupoBaHMe UHTEpeca U CTPEMIICHUSI O0YYAIOIIUXCS K HAYyYHOMY M3yUYEHHIO MPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYaIbHbBIX U TBOPYECKHX CIIOCOOHOCTEH;

® Da3BUTHE TMPEICTABICHUI O HAyYHOM METO/AE TO3HAaHUS U (OPMHUPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHHE HAay4YHOTO MHPOBO33PEHHUS KaK pe3yJabTaTa H3yUYeHHsS OCHOB CTPOCHHSI MaTepHUH
1 QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmHpoBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOIB30BAaHHMEM (HU3UUECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTesIbCTB;

e (opmupoBaHHe TpPEACTaBICHUN O POIM (PU3MKHU ISl PA3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH
M TEXHOJIOTHI;
passumue NpeocmasieHuli 0 603MONCHBIX cgepax Oyoyueli npogeccuoHarvbHol OesmenbHOCmU,
CBA3AHHBIX C (PUBUKOL, NOO2OMOBKA K OdIbHeliuleMy 00VUeHUI0 8 SMOM HaNpasieHuu.

e JlocTmKeHHE STHX Iiesiell o0ecreunBaeTCsi peleHueM ClIeayIoNX 3aad B IMpolecce U3y4eHnus Kypca
(GU3MKK Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus:

e npuoOpeTeHHe CUCTeMBbl 3HaHMKA 00 OOmHUX (QHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIOYasl MEXaHUKY, MOJEKYIAPHYIO (U3HKY, IIEKTPOJUHAMUKY, KBAHTOBYIO (U3UKY U AIIEMEHTHI
acTpoU3UKH;

e (opMHpOBaHWE YMEHUH NPUMEHSTh TEOPETHUECKHUE 3HAHUS JUIA OOBSCHEHUs (PU3MUYECKUX SIBICHHMA
B IIPUPOJIE U JUISl IPUHATHUS IPAKTUUECKUX PELICHUH B TOBCEAHEBHOM KU3HM;

® OCBOEHHME CHOCOOOB pelleHHs pPa3JIMYHbIX 3a/au C IBHO 3aJlaHHOM (PU3MuUecKol Mojenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3/[aHne (PU3MUECKON MOJEeN, aJIeKBaTHON YCIIOBHSM 3aJ1aud,
B TOM YHCJIE€ 33/1a4 MH)KEHEPHOTO XapaKTepa;

® [OHMMaHHME (PU3UYECKUX OCHOB U MPUHIUIOB JAEHCTBUS TEXHHUUECKUX YCTPOMCTB M TEXHOJIOIMYECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJIQJICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHWPOBAHMS M MPOBEACHUS (PU3MUECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ UHTepIpeTalu HHPOPMAIUH, OTIPE/IeTIEHUs T0CTOBEPHOCTH MOIY4YEHHOTO Pe3y/abTara;
CO3JJaHHME YCIIOBHH JJISi Pa3BUTH YMEHHH MPOEKTHO-HCCIEN0BATEIBCKOM, TBOPUECKOH AESITEIHHOCTH,
passumue unmepeca K cpepam npogheccuoHanbHOU 0esimelbHOCMU, C8A3AHHOU C PUUKOU.

MECTO YYEBHOI'O IPEIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBerctBuu ¢ ®I'OC COO yrnmy0n€HHbIN ypoBeHb U3ydeHus yueOHoro npeamera «dusnka» Ha ypoBHE
cpemHero o0miero oopazoBaHus BEIOUpaeTCsl 00YYarOIIUMHUCS, ITIAHUPYIOIIUMHU MPOJOKeHnEe 00pa3oBaHUsI IO
CHEIHAIbHOCTSIM (PU3UKO-TEXHUYECKOTO TPOdUIIs.

Y4eOHBIM IJIaHOM MPEAyCMOTpeHO u3ydeHue pusuku B 00béme 340 4 3a nBa roga oOydeHUs: 5 9 B HEACIIO
B 10 m 11 kimaccax, Ha 0a3oBOoM ypoBHe B 00BEMe 1364 3amBa roma oOyueHuss mo 24 B Heaemo B 10
u 11 xnaccax. B remarndeckom rmanupoBanuu it 10 u 11 kiaccoB mpemnonararoTes pe3epB BpeMEeHH, KOTOPBIT
YYUTETh MOXKET UCIIOIB30BaTh MO CBOEMY YCMOTPEHHIO, U TIOBTOPUTEIIBHO-0000IIAIOIINE YPOKH.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOI'O IPEIMETA «®PU3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA




OcBoenue ydeObHoro npeamera «Pu3mka» Ha ypoBHE cpeaHero oOmiero oOpaszoBaHus (YDIyOJEHHBIA W
0a30BBIIl  YPOBEHB) MOJDKHO 0OECIeunBaTh JOCTI)KCHHE CIEAYIONUX JIMYHOCTHBIX, METapeIMETHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbI

I'pascoanckoe éocnumanue:
¢ Cc(hHOpMUPOBAaHHOCTh TPAXKIAHCKOW MO3ULIHMH OOYYAIOMErocss KaK aKTUBHOIO W OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 001IecTBa;
® [IPUHATHE TPATULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U IEMOKPAaTUUECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpECAaX TI'PakJaHCKOro oOIIecTBa, y4aCTBOBAThH
B CaMOYIIPABJICHUU B ILIKOJIE U JETCKO-IOHOLIECKUX OPraHU3aLUAX;
e YyMEHHE B3aWMOJCHCTBOBATh C COUMAIBHBIMA HHCTUTYTAMH B COOTBETCTBHHM C MX (DYHKIHMAMHU
U Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIBHOCTH.
Hampuomuuecxoe eéocnumanue:
¢ c(opMHPOBAHHOCTH POCCUNCKON IPaXAAHCKON HIEHTUYHOCTH, IaTPUOTU3MA;
® [ICHHOCTHOE OTHOUIEHUE K FOCYAapCTBEHHBIM CUMBOJIaM; TOCTHXKEHUSIM Poccuu B GU3UKE U TEXHUKE.
ﬂyxoeuo-npaecmeenuoe eocnumanue:
¢ c(opMHpPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;
® CrocOOHOCTH OLEHMBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICh HAa MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B I€ATEILHOCTU YUYEHOIO;
® 0CO3HaHME JMYHOIO BKJIAJla B IOCTPOCHUE YCTOMUMBOTO OyIyIIIero.
Ocmemuueckoe 6ocnumanue:

® OSCTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIETO (U3HUECKOM
HayKe.

Tpyoosoe éocnumanue:

e UHTEpEC K pa3IMuHbBIM cepaM mpodeccuoHanbHON JeSTENbHOCTH, B TOM YHCIIE CBA3AHHBIM C (PU3UKON
Y TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccun U pearnu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO M caMOOOpa30BaHHIO B 00MacTU (U3MKH HA MPOTSHKEHUH
BCEH KU3HHU.

DKonozuueckoe eocnumanue:

¢ c(opMHPOBAHHOCTH SKONOTUYECKOW KYIBTYPhI, OCO3HAHHE TIIOOANBHOTO XapakTepa SKOJOTHYECKUX
npo0iem;

® [UIAHUPOBAHHWE U OCYIIECTBICHUE JIEMCTBHI B OKpY)KAalOUIEH Cpele Ha OCHOBE 3HAHUS IIeNier
YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

® pAaCIIMPEHUE OMbITA JEATEIbHOCTH HKOJOTUYECKON HAIPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAaHUH 1O
¢busuke.

lleuuocmu HAY4YHO020 NO3HaAHUA:

¢ chopMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHUSA
(bu3nuecKkoi HayKu;

® OCO3HaHWE IIEHHOCTH HAy4YHOW JCSATEIHHOCTH, TOTOBHOCTH B MpOIECCe M3y4YeHHUs] (DU3UKHU
OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh MHANBUYAIbHO U B TPYIIIE.

B mporecce noctmkeHns TUYHOCTHBIX PE3YJABTATOB OCBOSHUS MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUS
mo ¢u3uke Yy oOydYalIIUXCS  COBEPIICHCTBYETCS  OMOYUOHANbHLIL — UHMeLLIeKm, TPEIoiaralonmi
c(hOpMHPOBAHHOCTb:

- CaMOCO3HAHUsL, BKIIOYAOIIETO CIOCOOHOCTh TOHHMMATh CBOE SMOIMOHANLHOE COCTOSIHHE, BHJICTh
HaIpaBJICHUS Pa3BUTHsI COOCTBEHHOI AMOIIMOHATIBLHOM cephl, OBITh YBEPEHHBIM B ce0¢€;
camope2yiuposanusi, BKIIOYAIONIET0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTbh 3a CBOE
MOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBAThCsl K SMOLIMOHAIBHBIM W3MEHEHUSIM M MPOSBISATh T'MOKOCTD,
OBITH OTKPBITHIM HOBOMY;



BHYMpeHHeU Momusayuu, BKIOYAIOLIEH CTPEMJIEHHE K JOCTH)KEHHUIO LEJIM U yCIIeXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXOS U3 CBOUX BO3MOKHOCTEH;

amnamuuy, BKIIOYAIOIIEH CITOCOOHOCTh TTOHUMATh IMOIIMOHAILHOE COCTOSIHHE JIPYTHX, YUYUTHIBATH €ro
P OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COYUATbHBIX HABLIKOG, BKIIOYAIOIIUX CIOCOOHOCTHh BBICTPAMBaTh OTHOIIEHUS C APYTHMH JIIOIbMH,
3a00TUTBHCA, TIPOSBIISITh UHTEPEC U pa3peliaTb KOHQIUKTHI.

METAIIPEJMETHBIE PE3YJIBTATbI

y}[I/IBepcaJILHbIe NMO3HABATE/AbHbIE TeHCTBUS

Ba3oBLIe JJoruueckue nelcTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyalIM3UPOBaTh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATH UETU AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH Y MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

pa3zpabarTpiBaTh IUIAH pEIICHHS MPOOJIeMbl C yu4€TOM aHajgW3a HWMEIONUXCS MaTepUuaIbHBIX
Y HEMaTepHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ITEIIbHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKU
IMOCJICICTBUU ACATCIBHOCTH,

KOOpPJMHUPOBATH U BHINIOJHATH PaOO0Ty B YCIOBHUSAX PEAIBHOIO, BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO
B3aMMOJICHUCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HEHHBIX MPOOJIEM.

bBa3oBrIe ucciienoBareJbCKue AeiHCcTBHA:

BJIJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH MOHATHIMHU U METOJJaMU (PU3HYECKON HAYKU;

BIIZICTh HAaBBIKAMU Y4eOHO-MCCIIEAOBATEILCKOM M MPOSKTHOW MAEATENIFHOCTH B o0macTu (pusuky;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOUCKY METOOB pEIICHHs 3a7a4 (PU3NYECKOTo
COZIepKaHUsl, IPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHMS;

BJAJICTh BUAAMU JIEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpeTalnu, IpeoOpa3oBaHUI0
Y TIPUMEHEHUIO B PA3JINYHBIX YYEOHBIX CHUTYaIMsIX, B TOM YHCJE TPU CO3JIAHUH YYEOHBIX IPOEKTOB
B o0s1acTH (hU3HKH;

BBISIBJISATh TIPUUMHHO-CIIICTBEHHbIE CBSI3M M aKTyaJIM3UpOBaTh 3ajlady, BBLABHIaTb TUIOTE3y €&
pelIeH s, HaXOJUTh apryMEHTHl ISl JOKa3aTelbCTBA CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTphI
U KPUTEPUHU PELICHHUS;

aHAJM3UPOBaTh [IOJIyYEHHBIE B XOJI€ pELICHHUs 3a7aud pe3yibTaTbl, KPUTUYECKH OLIEHUBATh MX
JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3a/]adyll B 00pa30BaTEbHON JEATEIBHOCTH, B TOM YHCIIE TIPU
U3YyYEHUH (PUBHKHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh MPHOOPETEHHBIH OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00TaCTh )KU3HEACIATEITPHOCTH,

YMETh MHTETPUPOBATh 3HAHHSI U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HWJIEH, TMpeiaraTh OPWUTHHAIBHBIC IIOIXOABl W PEIICHUS; CTaBUTh IPOOJIEMBI
U 33/1a4H, JIOTTYCKAIOIUE aJbTePHATUBHbIC PEILICHHS.

Pabora c undopmanueii:

BJIaZICTh HABbIKAMU IOJTYUCHUA I/IHCbOpMaHI/II/I (I)I/IBI/I‘-IGCKOFO COACPIKAHUA U3 NCTOYHHUKOB PA3HBLIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIATh IMOKMCK, aHajN3, CUCTEMAaTH3aIlMi0 M MHTEPIPETAlUi0 HH(pOpMAINH
Pa3IMYHbIX BUJOB U (POPM MpECTABICHNUS;

OLICHUBATH JIOCTOBEPHOCTh WH(POPMAIINH;

UCTIONB30BaTh  CPeACTBa  HMH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX ¥ OPTraHM3allMOHHBIX 33Ja4  C COOJIONCHHEM TpeOOBaHHI
SPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH, TUTHEHBI, PeCypcoCcOepex eHus, MPaBOBbIX U ATUYECKUX HOPM,
HOPM MH(POPMAITMOHHOM 0€30MMacCHOCTH;

CO3[aBaTh TEKCTHI (DU3MUYECKOTO COAEPIKaHUS B PA3IMYHBIX QopMarax ¢ ydéToM Ha3HAYCHUS
MH(OPMALIMY U LIEJIEBOH ayJUTOPUH, BEIOUPAst ONTUMAIBHYIO (POpMY MpEeACTaBICHHS U BU3yaTH3aIHUH.



YHI/IBepcaJILHLIe KOMMYHUKATHBHbBIC JeCTBUA

Oo0menne:

OCYIIECTBIIATH OOIIEHNE HA ypOKaX (PU3UKHU M BO BHEYPOUHOU JCSITEILHOCTH;
pacmo3HaBarh MPEANOCHUTKN KOHMIMKTHBIX CUTyalluid U CMSATYATh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHas ACATECJIBbHOCTD:

IIOHUMATh U UCII0JIb30BATh IPEUMYILECTBA KOMAaHAHON U MHANBUIYaIbHONW PabOThI;

BbIOMpaTh TEMATHKY W METOAbI COBMECTHBIX AEHUCTBHUH € y4€TOM OOIIMX HHTEPECOB W BO3MOXKHOCTEH
Ka)KJIOT0 WIEHA KOJUIEKTUBA,

IIPUHUMATh LIEJIN COBMECTHOM JAEATEIbHOCTH, OPraHU30BBIBATh W KOOPAWHMPOBATH ACUCTBUS MO €€
JOCTHKCHMIO: COCTaBIIATh IUIAH JEUCTBUM, pacHpenciarb pOJIM C Y4ETOM MHEHUH Y4YaCTHHKOB,
00CyXJ1aTh Pe3yJabTaTbl COBMECTHON paboThI;

OLICHUBATh KaueCTBO CBOETO BKJIaJa U Ka)KJI0TO y4acTHUKA
KOMaH/Ibl B OO pe3y/bTar Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJECHU C IMO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON
3HAYMMOCTH;

OCYLIECTBJIATh  [TO3UTUBHOE CTPAaTETUYECKOE IIOBEJACHUE B PA3IUYHBIX CHUTyalUsX, IIPOSIBIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

YHuBepcajibHble peryJsiTUBHbIE JeiicTBUS

Camoopranmusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH IMO3HABATEIbHYIO JESATENbHOCTh B 00JMaCTH (PU3MKH UM ACTPOHOMHH,
BBISIBJISITH MPOOJIEMEBI, CTaBUTh U (DOPMYITHPOBATh COOCTBEHHBIC 3a/1a49H;

CaMOCTOATEJIbHO COCTABJIATh IUIAH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH BBIMOJHEHHS
MPAKTHYECKOM  paboThl € yUéTOM  HMEIOIIUXCA  PECYpPCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
Y MIPETOYTCHUH;

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OLICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOM SPYAUIMH B 00NacTH (U3UKHU, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIHTYPHBIA YPOBEHb.

CaMOKOHTPOJIb!

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBHI B JI€ATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3yJIBTaTOB LIEISIM;

BJQ/IeTh HAaBBIKAMU [IO3HABATE€JIbHOM pediaexkcuu Kak OCO3HAaHUS COBEpIIAEMbIX JIeHCTBUMN
Y MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YJAbTaTOB M OCHOBAHMMU; UCIOJB30BaTh MPUEMBI pedriaexcun ams
OLIEHKH CHUTYalliH, BEIOOpa BEPHOT'O PEIICHMUS,

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apPTYMEHTBI IPYTUX IIPU aHAIU3E PE3YJIbTaTOB IEATEIbHOCTH.

IIpunsTHe cedst M APyrux:

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTYMEHTHI IPYTHX MPHU aHAJIU3€ PE3YNIbTaToB eI TeIbHOCTH;
MPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIMOKH.

INPEAMETHBIE PE3YJIBTATbBI

10 kaacc

B npornecce nzydenus kypca Gpusuku yriryosn€HHoro u 0a3080ro ypoBHs B 10 kilacce y4eHUK HAYUUTCS:

[ToHuMaTh (IEMOHCTPUPOBATEH) PO (PU3UKH B S3KOHOMHUYECKOH, TEXHOIOTUYECKOM, 3KOIOTHYECKOH,
COLIMAJILHOW W ATUYECKOH cdepax AesTeTLHOCTH YelIOBeKa; pojib U MECTO (PM3MKH B COBPEMEHHOU



H&y‘-lHOﬁ KapTUHC MHpA; 3HAYEeHUe onucameﬂbHoﬁ, cucmeMamuS'upyfou;eﬁ, 00BACHUMENbHOU



U npocHocmuyeckou yHKyull puzuieckou meopuu — MexaHuKu, MOJLEKYIAPHOU PU3UKU U MePpMOOU-
HaMUKU, poib Qusuueckou meopuu 6 popmuposanuu npedcmasienuti 0 Quauyeckol Kapmune Mupa,

pasnuyath (YUUTHIBAThH) YCIOBUS MPUMEHUMOCTH Mojienei (pU3M4ecKuX Tell U MPOLECCOB (SBICHHUI):
MHepIHUalbHas CUCTEMa 0TCUYETa, aOCOIMIOTHO TBEPAOE TEJI0, MaTepUaIbHas TOUYKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJHOE TajieHue, abCOMIOTHO yrpyras aedopmaius, abCONMIOTHO YyIpyroe u abco-
JIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIETH Ta3a, KHUAKOCTU U TBEPAOTO (KPUCTAJUIMYECKOTO) Tea,
WJICAIIbHBIN a3, TOUCUHBIN 3apsi, OMHOPOAHOE ICKTPUUYECKOE MOJIE;

paznuyaTth ycioBus (TPAaHUIIBI, 00IACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIHI Xa-
pakTep (hyHIaMEHTAILHBIX 32aKOHOB U OTPAHMYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXaHUYECKUE TPOLIECCHI U SIBIICHUS, UCTIOIb3Ys] OCHOBHBIE TIOJIOKEHUS 1
3aKOHBI MEXAHHKHU (OTHOCUTEIBbHOCTh MEXAHHYECKOTO IBMKEHHsS, (OpMYJIbl KHHEMATHKU pPaBHO-
YCKOPEHHOT'O IBMXKEHHUSL, npeobpazoeanus I anunes 0ns ckopocmu u nepemeujenus, 3aKkonbl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
Y MEXaHUUYECKOH YHEPTHHU, C853b padOmbl CUlbl C USMEHEeHUeM MeXAHUYeCKOU dHepeull, YCl08Us pas-
Hogecusi meépoo2o mena); TPU STOM HCIOIH30BATh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKA3bl-
8amb YCl08USA NPUMEHUMOCTNU DUBULECKUX 3AKOHO08: npeobpazosanull I anunes, 6mopozo u mpemvbezo
3axon08 HvlomoHa, 3aKOH08 COXpaHeHUss UMNYIbCAd U MEeXAHUYeCKOU dHepaul, 3aKOHA 8CEeMUPHO20
MsA20meHusl;

AQHAIM3UPOBATH U OOBSICHATH TETUIOBBIC MPOIIECCHI U SIBJICHHMS, HCIIOJIb3YysI OCHOBHBIC mmooxeHwst MKT
1 3aKOHBI MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU (CBSI3b JABJICHHS UICATBHOTO Ta3a CO CpelHen
KUHETHUYECKON HEPTHEN TEIIOBOTO ABUKECHUS M KOHLIEHTPALMEN €ro MOJIEKYJI, CBSI3b TEM- Mepary-
pBI BEIIECTBA CO CpelHEeH KMHETUICSCKON SHEPrrel TEIIOBOrO JBIKCHUS €ro YacTHll, CBSI3b JaBJie- HUS
UJealbHOTO ra3a ¢ KOHIICHTpaIueil MOJIEKYJ U ero TeMIepaTypoil, ypaBuenue MenneneeBa— Kiia-
nerpoHa, MepBhIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUs SHEPTHH B TEIIOBBIX MPOIECCax); Mpu
STOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bI6AMb VCI08US NPUMEHUMOCU
ypasnenus Menoeneesa—Knanetipona;

aHAIM3UPOBATh U OOBACHATH (OMHCHIBATEL) ANEKTPUUYECKUE SIBICHUS, MCIIONb3ysS OCHOBHBIE MOJIOXKE-
HUS U 3aKOHBI DJIEKTPOJMHAMHUKH (3aKOH COXpaHESHHSI AICKTPUICCKOT0 3apsia, 3akoH KyrnoHa, nomen-
YUATILHOCIb 2NeKMPOCAMUYEcKo20 NoJs, NPUHYUN CYREPRO3UYUL INeKMPUYECKUX NOell, npU SMOM
VKA3bl8as YC08UsL npuMeHumMocmu 3akorna Kynona,; a Takxe mMpakTUYECKH BaXKHBIE COOTHOIIICHUS: 3a-
koHbl OMa JJIg yyacTKa IeNu U I 3aMKHYTOM 3J1eKTpuyecKou 1enw, 3akoH Jxoyns—IJlenna, npa-
suna Kupxzoga, 3axkonvt @apades ons snekmponusa);

onucvleams QusulecKue npoyeccyl U AGNEeHUs, UCNONb3YA eIUYUHbL: nepemMeujeHue, CKOpoCmb, YCKO-
PpeHue, UMNYIbC mena U cucmemvl mej, CULd, MOMEHM CUTbl, OdgleHue, NOMEeHYUATbHAsL SHepeUusl, Kul-
Hemu4eckas dHepeusl, MexaHuyecKkas sSHepeus, paboma cuivl, YeHmpocmpemumenbHoe YCKopeHue,
cuna maxcecmu, CUuiIa Ynpy2ocmu, cuia mpenus, MOWHOCMb, IHepeUsl 83aumMoOeticmeus meid ¢ 3em-
JE1i 6OIU3U €€ N08EePXHOCMU, dHEp2Us YAPY 20U 0ehopMayu NPYHCUHbBL, KOAUYECmB80 meniomvl, abco-
JIOmHas memnepamypa mend, paboma 6 mepmMoOUHamuKe, GHYMpeHHIs IHEP2UsL UOeAbHO20 OOHO-
amoMHOo20 2a3a, paboma uoeairbHo20 2a3d, OMHOCUMENbHASA 6laiCHOCMb 8030yxa, KII/[ udeanvnozo
Menio6o2o 0guzamens; d1eKmpuieckoe noie, HanPAXCEHHOCMb dNeKMPULECcKO20 NOA, HANPAHCEH-
HOCMb NOJIsL MOYeYH020 3apA0ad Ul 3APANCEHHO20 wapa 6 eaKyyme u 6 OudieKkmpuxe, NOMeHyua
INEKMPOCMAMUYECKO20 NOJIA, PAZHOCHb NOMEHYUALO08, INEeKMPOOSUNCYIAS CUNA, CUNA MOKA, HANPS-
JHceHue, MOWHOCMb MOKA, 2NeKMPUYecKas EMKOCMb NI0CKO20 KOHOEHCAmopd, CONpomueieHue
yuacmka yenu ¢ nocie008amenbHblM U NAPAIIENbHbIM COCOUHEHUEM Pe3UCHOPO8, IHEP2USL INeKMPU-
Yecko20 noJjis KOHOeHcamopa,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUCCKUX SIBJICHUH: MEXaHHYECKOE JIBIKEHHE, TEIJIOBOE JBH-
YKEHHUE YaCTHII BEIIECTBA, TEIMJIOBOE paBHOBECHE, OPOYHOBCKOE BMkKeHHUE, U (y3us, UCTIapeHue, KuTe-
HUE ¥ KOHJCHCAIIWs, TUIABJICHUE W KPHUCTAJUIM3AIMS, HANPABICHHOCTh TEIUIONEepEeIadn, dIeKTPH3aIUs
TEJ, IKEUNOMEHYUATLHOCTIb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBO/IUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BEIIMYUHBI OT APYTOH C UCHOIB30BaHUEM
MPSIMBIX U3MEPEHUI: TIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOTYyYECHHON
3aBUCUMOCTH (PU3UUECKUX BEIIUUUH 8 8uUde epapuros ¢ yuémom adcoIomHulx nocpeuHocmel usme-
peHutl, Jienath BBIBOJIbI 1o pe3yabTaTam UCCIIEIOBAHMUS;
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IIPOBOJIUTh KOCBEHHBIE NU3MEPEHUS (PU3MUECKUX BEJIWYMH; IPU 3TOM BbIOMpPATh ONTHUMANbHBIN Me-
TOJ U3MEPEHHUS, OLICHUBATh a0COTIOTHBIE U OTHOCUTEIIbHBIEC MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3Mepe-HUi;

npo8oOUMb ONbIMbL NO NPOGepKe NPeOlONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHM, COOU-
Pamb SKCNepuMeHmanbHylo YCmano8Ky, aHalu3upoeams Noay4eHHble pe3yibmamyl U 0elams Gbl-
800 0 cma-myce npeonoAHCeHHOU 2UNOMme3sl,

co0uro1aTh MpaBuiia 6€3011acHOrO TPyAa MPH MPOBEICHUH MCCIEIO0BAHUI B paMKax yu4eOHOIO HKC-
IIe- pUMEHTA, NPAKMUKYMAa U y1eOHO-UCCIIeIOBATEIILCKONW M MIPOEKTHOM AEATETBHOCTH C HCIOMb-
30Ba-HUEM M3MEPUTEIbHBIX YCTPOUCTB U TaOOpaTOPHOTO 000PYAOBAHHS;

pemaTh pacyE€THbIE 3a/1a4M C ABHO 3aJJaHHOHN U HesAHo 3a0anHoll GU3NYECKOM MOJEIBIO: Ha OCHO-
Ba- HUM aHAJIN3a YCJIOBUS 00O0CHOBHIBATH BHIOOP (hH3MUECKOW MOAENH, OTBeHarouield TpeOOBaHH-
SM 3a- J1a4d, IPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U HOCMYAAMbl PUIULECKUX MeopUtl
IIPU HC- MOJIb30BAaHUN MAaTEMAaTHYECKUX METO/OB PELICHUS 3a]ad, MPOBOAUTH pacyEThl Ha OCHO-
BaHMY UMEIO- IIMXCS JIaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHHS C
y4€TOM IOJTy4eH-HBIX PE3YIIbTaTOB;

pemaTh KaueCTBEHHBIC 3a7aul, mpebyroujue npuUMeHeHUs 3HAaHUll U3 PA3HbIX Pa30eno8 WKOJIbHO20
Kypca puauku, a maxoce uHmMeSpayuu 3HAHUL U3 Opyeux npeomemos ecmecmeeHHO-HAYYHO20
YuKa: BEICTPauBaTh JIOTHYECKYIO IIETIOUKY PACCYXICHUH C ONOPOH HA M3yYCHHBIE 3aKOHBI, 3aKO-
HOMEPHOCTHH (PU3UUYECKHE SBICHHS;

UCNONIb308aMb MeopemuydecKue 3Hanus OJis 00bACHEHUS OCHOBHBIX NPUHYUNOE PabOmbvl UsMepu-
meib-HblX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOL02UUECKUX NPOYECCO8,

WCIOJI30BATh TEOPETUUYECKHUE 3HAHUS MO (M3MKE B MOBCEIHEBHOH JKM3HU Ui obecrieueHus 0e3-
OIlac- HOCTH TpH OOpameHnu ¢ nMpudopamMu W TEXHHUECKUMH YCTPOHCTBAMH, JJISI COXPAHEHUS
3JI0POBBS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHHS B OKPYIKaIoOILEi cpere;

IPUBOANUTH IPUMEPHI BKJIAaJa POCCUHCKUX M 3apyOeXHbIX Y4€HBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00b-sICHEHHE TPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

AHATUUPOBAMD U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCMEEHHOU 0esiIMeNbHOCMU Yelo-
8eKd, CEA3AHHOU C (uU3UUeCKUMU NPOYeCcamu, ¢ NOZUYULL IKOIOSUHeCKOl Oe30nacHOCmU, npeo-
cmag- JleHull 0 payuoHAIbHOM NPUPOOONONBLIOBAHUU, A MAKHCE PAZYMHOM UCNONb308AHUU O0O-
CMUNCEHUTI HAYKU U MEXHOL02Ull OJis OAIbHeUUe20 pa3eumus Yelio8eyecko20 oowecmasa;

IPUMEHSATH pa3IMyHbIe CIOCOOBI PabOThI ¢ HHpOpMannel PU3NIECKOro COAEPIKAHM C UCII0JIb30Ba-
HUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHIA: TIPY STOM HCIIOJIb30BaTh COBPEMEHHbIE WH-
(bop- MaMOHHBIE TEXHOJIOTUH ISl TTOUCKA, MepepadOTKH M TPEIbSIBICHUS YIeOHOH W HAy4YHO-
NOMYJSAPHOIN HH(pOpMAIMY, CTPYKTYPUPOBaHUS U MHTEPIPETaluU UH(OPMAIK, TOTYYeHHOH U3
Pa3UYHBIX MC- TOUHUKOB; KPUTHUECKH aHAJM3UPOBATh M0JIy4yaeMylo HH(POPMALIMIO U OYeHUsams
€€ 00CmoBepHOCIb KAK HA OCHO8E UMEIOWUXCS 3HAHUU, MAK U HA OCHO8e AHANU3A UCTNOYHUKA UH-
Gopmayuu;

NpoAGIAMb OP2AHU3AYUOHHBIE U NOZHABAMENbHbIE YMEHUS CAMOCMOAMENbHO20 NPUOOpEemeHus Ho-
6bIX 3HAHULL 8 Npoyecce BbINOIHEHUS NPOEKMHbIX U YYEOHO-UCCIe008AMENbCKUX — pabom;
paboTaTh B TpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, MIIaHUPOBATh paboTy rpym-
ITBI, PAIMO- HATBHO PACIPEICISITh ACATEFHOCTh B HECTAHIAPTHBIX CUTYaIUsX, aJICKBATHO OIICHH-
BaTh BKJIAJI K&K-/IOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPHBAEMOI MTPOOIIEMBI;

NPOAGIAMb MOMUBAYUIO K OYOyweli npoghecCUOHanIbHOU 0essmenbHOCmU o CReYUATbHOCMAM PU3UKO-
MeXHU4ecKo20 npopuJis.

KJ1acC

B nporecce nzyuenus kypca ¢pu3uku yrmyon€HHOro U 6a30B0ro ypoBHs B 11 Kiacce yYeHUK HayqUTCS:

HNOHUMATh (JIEMOHCTPUPOBATh) POJb (PU3MKU B SKOHOMHUYECKOM, TEXHOJOTMYECKOM, COLMaIbHON
M 3TUYECKOHM cdepax AeATEIbHOCTH YEIOBEKa; pPOlb M MECTO (M3UKH B COBPEMEHHON HAy4HOM
KapTHHE MHUPA; POJIb aCTPOHOMUU B MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa U JAJIBHEHIIEM Hay4YHO-
TEXHUUYECKOM Ppa3BUTUU; 3HAYEHUe ONUCAMENbHOU, CUCeMamusupyiouel, O00bACHUMENbHOU
U NPOCHOCMUYECKOU QYHKYUlli ¢husuueckou meopuu — 31eKMpPOOUHAMUKY, CHEeYUATbHOU Meopuu
OMHOCUMENbHOCMU, — K8AHMOBOU  Qusuky, poiib  (U3MUECKOH Teopuu B (POPMUPOBAHUU
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MIPEACTABICHUH O (PU3NUECKON KapTHHE MHpa, MECTO (PU3MUECKON KapTHHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUIA O TIPUPOJIC;

pa3nuyarh (y4uThIBaTh) YCIOBUS MPUMEHHUMOCTH Mojened (U3MYECKHX Tel U IMPOLECCOB (SBICHUIA):
OHOPOJHOE  JJIEKTPUYCCKOE W OJHOPOJHOE MArHUTHOE IOJis, TapMOHHYECKHE  KoJleOaHwUs,
MareMaTHYeCKUil MasTHUK, WJICAIbHBIN MNPYKUHHBIA MAasTHUK, FAPMOHUYECKHE BOJHBI, WCaIbHBIN
KoJie0aTeNbHBIN KOHTYP, TOHKAs JIH3a; MOJIEJICH aroMa, aTOMHOTO Sjpa U KBAHTOBOW MOJICTIH CBETA,;
pas3nuyarh ycloBUSL (TpaHHULbI, OOJIaCTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, HOHUMAMDb
gceobwull xapakmep @OYHOAMEHMANbHLIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONIb308AHUS YACTIHBIX
3aKOHO8;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TMPOLECCHl U SIBICHHUS, MCIONb3Ysl OCHOBHBIE
MOJIOKEHUSI Y 3aKOHBI JJIEKTPOIMHAMUKUA | CIICIUATBHOW TEOPHUH OTHOCHTEIHHOCTH (3aKOH
COXpaHEHHUsl DJIEKTPUUECKOro 3apsiia, cuia Amrmepa, cuwia JlopeHla, 3aKOH 3JIEKTPOMarHUTHOMN
uHaykuuy, npaBwio Jlenma, cBsa3p OJJC caMOMHIYKIMU B 3JIEMEHTE S3JCKTPUYECKON Ienu co
CKOPOCTBbIO H3MEHEHHS CHJIBI TOKa; IIOCTYJIaThl CHEHHAJbHOM TEOPUU OTHOCHUTEIHHOCTHU
OHHIITEHA);

aAHAIM3UPOBATh W OOBSCHATH KBAHTOBBIC IMPOIIECCHI W SIBJICHUS, WCIOJB3Ys IMOJIOKECHUS KBAHTOBOU
¢usuku (ypaBHenue DitHITelHA A1 poTodddekra, nmepBolil U BTOpoil moctynarsl bopa, mpuHIHI
COOTHOIIICHHS HeomnpeneiéHHocTe [eiizenOepra, 3aKOHBI COXPAaHEHHUS 3apsJ0BOTO M MacCOBOTO
Yycell ¥ DHEPTHUHU B AJIEPHBIX PEaKLUsAX, 3aKOH paJlOaKTUBHOTO pacrajia);

ONMHCHIBaTh  (U3MUECKHE TMPOLECChl U SBIEHUS, HCIONb3yd BEJIUYMHBLI:  HANPSHKEHHOCTh
ANIEKTPUYECKOTO  TIOJS, IOTCHIHANT 3JICKTPOCTATHYECKOTO TIOJIs, PAa3HOCTh  ITOTCHIIMAJIOB,
AIIEKTPOJABMKYIAS CHJIA, HMHAYKIUS MarHUTHOTO IIOJIA, MAarHUTHBIA TOTOK, cuia Awmmepa,
WHIYKTUBHOCTD, JICKTPOJBIKYINAS CHJIAa CAMOMHIYKIIMH, SHEPTUs MarHUTHOTO ITOJIS TIPOBOJHHUKA
C TOKOM, PEJISTUBHCTCKHI UMMYIbC, MOJHAS YHEPTHsl, JHEPT s MTOKOSI CBOOOJHON YaCTHUIIbI, SHEPTHUs
¥ UMIYIIEC (POTOHA, MACCOBOE YHCIIO U 3apsI SApa, SHEPTHS CBS3H sI/Ipa;

OOBSICHATH OCOOCHHOCTH TPOTEKAHUS (PUIWICCKUX SIBICHUH: O3JICKTPOMArHUTHAS WHIIYKITHS,
CaMOUHJIYKIUS, PE30HAHC, MHTep(epeHIuss BOJNH, NUdpaKius, TUCTIEpPCHUs, MOJIHOE BHYTPEHHEE
orpaxenue, (orosnexkrpuyeckuii ddpdext (pororddexr), anpda- u 6era-pacnangsl sgEp, ramma-
U3Ny4eHue saep; Gu3ndeckrue MPUHIIUII CIIEKTPaIbHOTO aHAIM3a U paboTHI J1a3epa;

onpedensams HanpasieHue UHOYKYUU MASHUMHO20 NOJIsi NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivi
Jlopenya;

cmpoums uzodpasicenue, cozoagaemoe NIOCKUM 3€PKAIOM, MOHKOU JUH30U, U PACCHUMBIBAMb €20
Xapaxkmepucmuku,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol aHAlu3a
U 00bSICHeHUs.  (u3UUecKUx npoyeccos, NpPoOUCXo0aAwuUx 6 38€30aX, 8 36E30HbIX Ccucmemax,
8 MeHC2AIaKMUYEecKoll cpeoe; 08UdNMCeHUs HeDeCHbIX meJl, I60MI0YUU 36630 U Bcenennoll,

MIPOBOJIUTh WCCIICIOBAHUE 3aBUCHUMOCTEH (PU3WYCCKUX BEJIMYMH C WCIIOJB30BAHUEM TIPSIMBIX
M3MEpPEHUI: TMPH OSTOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHPOBATh pE3yIbTaThl MOTYYCHHON
3aBUCHMOCTH (M3MYCCKHX BEJIMYMH B BHJE TPaQUKOB C YIETOM aOCOJIOTHBIX MOTPEITHOCTEH
M3MEpEHU, IeNIaTh BBIBOBI 110 Pe3yJIbTaraM HUCCIIeIOBAHMUS,

MIPOBOJIUTH KOCBEHHBIC U3MEpPEHUs (PU3NUECKUX BETUYHH; IPU 3TOM BBIOUPATh ONTHUMAIBHBIA METO
W3MEpPEHUS, OICHUBATh aOCOJIOTHBIE W OTHOCHUTENIBHBIC TIOTPEITHOCTH TMPSAMBIX W KOCBEHHBIX
U3MEPEHUN;

MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAIOKEHHONW THIOTE3bl: MIIAHUPOBATh SKCIIEPUMEHT, coOMparh
IKCMEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBaTh TOJYYCHHBIC pE3YJIbTaThl U JCNaTh BBIBOJ
0 cTaryce MpeIOKEHHOW THTIOTE3bI;

ONUCHIBAMb MEMOObL NOTYYEHUSI HAYUHBIX ACMPOHOMUYECKUX 3HAHULL,

coOmofate mpaBuia O€30MacHOT0 Tpyda MPU MPOBEASCHUH WCCIEIOBAaHUN B paMKax y4eOHOTo
OKCIEPUMEHTa,  NPAKTHKyMa ¥ y4eOHO-HCCIENOBAaTeIbCKOW U MPOEKTHOM  JeATeIhbHOCTU
C MCTIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pematb pacdy€THBIE 3a7a4dl C SIBHO 3aJaHHON U HEsIBHO 3A0AHHOU (U3UUECKOU MOOenblo. Ha
OCHOBaHUHU aHaJM3a YCJOBHS BbIOMpaATh (pU3MUEecKHe MOJENH, OTBEYAIOIINE TPeOOBaHMSIM 3aJlau,
MPUMEHITh (OPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNIaThl (PU3WYECKUX TEOpHl TpH
MCIOJIb30BaHUM MaTeMaTHUYeCKHX METOJOB pEeUICHHs 3aJad, MPOBOJUTH PACUEThl HA OCHOBAaHUU
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MMEIOIUXCS JTAaHHBIX, aHAIM3UPOBATh PE3YJbTaThl U KOPPEKTHPOBATH METONBI PEHICHUS C y4ETOM
MOJTy4YEHHBIX PE3YJbTaTOB;

peliaTh Ka4eCTBEHHBIC 3aJ1au, TPEeOyoIre MPUMCHEHHS 3HAHUH W3 Pa3HBIX Pa3/IeiioB IIKOJIBHOTO
Kypca GU3UKU, a makdice uHmezpayuu 3HAHUL U3 Opy2ux npeomemos eCmecmeeHHo-HaAyYH020 YUKIA.
BLICIPAUBAMb  JIOZUHECKYIO  YENOUKY — PACCYHCOCHULl  C ONOPOU  HA  U3YYEHHble  3AKOHb,
3AKOHOMEPHOCMU U (puzuuecKue s6ienusl,;

UCNONB3068aMb  Meopemudeckue 3HaAHUs ONsl  OOBSACHEHUsT OCHOBHbIX NPUHYUNOE  pabomvl
uzMepumenbHbiX npubOPO8, MEeXHUUECKUX YCMpoUuCmes u MmexHoI02U4eCcKUx npoyeccos;

MPUBOAWTh NPHMEPHI BKJIAJa POCCUHCKHUX H 3apyOS)KHBIX YUEHBIX-(DU3UKOB B pa3BHTHE HAyKH, B
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHanu3UpoBamsb U OYeHU8amsv MNOCAe0CmMeUs OblMOBOl U NPOU3BOOCMBEHHOU  OesIMeNbHOCIU
Yeno6eKd, CeA3aHHOU ¢ QUUHECKUMU NpoYeccamu, ¢ RO3UYUL 9IKOI02UYecKol Oe30nacHocmu,
npeocmasieHull 0 payuoOHAIbHOM NPUPOOONONL308AHUY, A MAKICe PAZYMHOM  UCHONb30BAHUU
OOCMUIICEHUL HAYKU U MEXHONI02ULL OJIsl OAIbHEee20 PA3sUmus 4elo8eueckoco 0oulecmasa,
MIPUMEHSTh pasjauyHbie  CIOCOOBI  PabOThl ¢ MHpOpManueld (U3HYSCKOrO  COACPIKAHHS
C MCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHH: IIPH 93TOM HMCIIOJIB30BaTh
COBpeMEHHBbIC MH()OPMAITMOHHBIE TEXHOJOTHH ISl TIOMCKA, NTePepadOTKU U MIPEIbSIBICHUS YIeOHOU
Y HayYHO-TIONYJISAPHON  WH(pOpPMAIMU, CTPYKTYPUPOBAHHUS M MHTEPIPETAMH  WHPOPMAIIH,
MOJTYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB, KPUTUYCCKU AHAIU3UPOBATH MOIYYAEMYIO WH(POPMAITIIO
1 OLICHHUBaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMCIOIIMXCS 3HAHWM, TaK M HA OCHOBE aHaln3a
MCTOYHUKA HH(OPMALINH;

NpPOSIGNIAMb  OP2AHU3AYUOHHbBLE U NO3HABAMENbHbIE YMEHUs. CAMOCMOSIMENbHO20 NpUuodpemenus
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEHUsL NPOEKMHbBIX U YUeOHO-UCCIe008ameNbCKux pabom, padoTaTh
B TPYINIE C UCIIOJTHCHHEM PAa3JIMYHBIX COIHAIBHBIX pOJICH, IUIAHUPOBaTh paboOTy TPYIIIBL,
palMOHAILHO PACIPENENIATh NEATSIFHOCTh B HECTAHAAPTHBIX CHUTYAllUsX, aJICKBaTHO OIICHWUBATh
BKJIAJ] KQ)KJIOTO U3 YIACTHUKOB TPYIIIBI B PEIICHUE PAaCCMaTpUBAEMOM MPOOIIeMEI;

NposIANMb MOMUBAYUIO K OVOVUell npoghecCUOHaIbHOU 0esimelbHOCMU N0 CReYUATbHOCMSM (DU3UKO-
MEXHUYECKO20 npoghus.



COILEPKAHUE YYEBHOI'O IPEJMETA «®U3UKA»

10 kaace

ba3oBblil ypoBeHb (2 yaca)

YrnyGneHHslit ypoBeHb (5 4acoB)

Tema 1. dusnka U METOJIbI HAYYHOTO MO3HAHUS (2 yaca)

Tema 1. dusnka U METOIBI HAYYHOTO MO3HAHUs (6 YacoB)

@dusnka — Hayka o npupoze. Haydnbie MeTopl TO3HAHUS OKPY/KAIOIIETO MH-
pa. Ponb skcriepuMenTa u TeopHuH B IPOIecce NO3HAHUS IIPUPOIBI. DKCIIe-PH-
MeHT B ¢pu3uke. MonenupoBanue (pu3nyecKux sSBICHUH U POIIECCOB.
Hayunsie runotessl. @u3ndeckne 3aK0HbI U TeOpUH. | paHuIb MPUMEHUMO-
ctu (pu3ndeckux 3akoHoB. [IpuHIIMT cooTBeTCTBHS. PONh M1 MeCTO (pHU3MKH B
(bOopMUpPOBaHNY COBPEMEHHOI HAyYHOU KapTHHBI MUPa, B TPAKTUYECKON Jes-
TE€IBbHOCTH JIFOJIEH.

JlemoHcTpanuu 1. AHanorosble U IU(GPOBBIC N3MEPUTETbHBIE IPHOOPHI, KOM-
IBIOTEPHBIC TaTYUKU

dusnka — (pyHIaMeHTanbHas HayKa o mpupoje. Hay4unslii MeTos mo3Ha- Hus
U METObl UCCIIEIOBAHUS (PU3UUECKUX SBICHUI. DKCIIEPUMEHT U TEOPUB
[Ipoliecce Mo3HaHus npupoibl. HabmroieHne u 3KCIepuMeHT B (PU3HKE.
Cnocobwvi uzmepernust pusuyeckux eIudur (AHaI0208bie U Yugposovle usme-
pumenvuvie NpubOPLL, KOMNBLIOMEPHBIE OamyuKosvle cucmemvl). Ilozpewro-
cmu uzmepenull huzuuecKux eerudut (AOCOIOMHAsL U OMHOCUMENbHASL).
MonenupoBanue GU3NICCKUX SIBICHUHN U MPOLIECCOB (MaTepHaabHas TOYKA,
AOCOJIIOTHO TBEPIOE TEJIO0, UJICaTbHAS KUAKOCTh, U/I€ATbHBIN T'a3, TOUCYHBIN
Bapsin). [unoresa. dusnueckuii 3aK0OH, TPAHUIIBI €T0 MPUMEHUMOCTU. DU3H-
yeckast Teopusi. Poib u MecTo pu3uky B (GOPMUPOBAHUN COBPEMEHHOW Hay4-
HOM KapTUHBI MUPA, B TPAKTHUECKOHN JEITEIbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPaAKMUKyM
1. Usmepenue cunvl moxka u HanpsxiceHus 8 yenu noCMosHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposotui nabopamopueii no guzuxe. Ipumepwl uz-

Mepe-HUsL PU3ULeCKUX 8eIUUUH NPU NOMOUU KOMNLIOMEPHBIX OAMUUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kuaematuka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannueckoe AByKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHHUS.
Cucrema orcuéra. Tpaekropus.

[ lepemeriieHue, CKOPOCTh (CPEAHss CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKO-
[peHKE MaTepUaIbHONW TOUKH, UX MPOEKIIUU HA OCH CUCTEMbI KoopauHar. Cio-
PKCHHE TIEPEMELICHUN U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPsIMOJIMHEIHOE BMkeHue. [ paduku 3a-
BHCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, ITyTH U IIEPEMEILICHHS MaTe- PU-
QIbHOW TOYKU OT BPEMEHH.

CBoOOHOE NajieHe. Y CKOpeHHe CBOOOIHOTO MaieHusl.

KpuBonuueliHoe 1BrKeHUE. [[BUKEHNE MaTEPUAIbHOM TOUKH 110 OKPY’KHO-
CTHU C MMOCTOSHHOM MO MOJIYJIK0 CKOPOCThIO. YTJI0Bask CKOPOCTb, JIMHEHHAS
ckopocTs. [lepuoa u yactora obpamenus. LienrpoctpemurensHoe yckope-

Mexanuueckoe aBwkeHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUYKEHUS.
Cucrema oTcyéra.

[ Ipsimas u obpamuas 3a0a4u MexaHuku.

Paouyc-6ekmop mMamepuanbHoU MoYKU, €20 NPOoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaekTopus.

[lepemenienue, CKOPOCTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKO-
[peHIEe MaTepHaIbHONW TOYKH, UX MPOEKIIMH Ha OCU CUCTeMbl koopauHaT. Cio-
PKEHUE IIEPEMELLEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUXKEHHE. 3aBUCH-
MOCTb KOOPJAMHAT, CKOPOCTH, YCKOPEHHSI M MyTH MaTepHabHOM TOYKU OT
BPEMEHHU U UX TPAPUKH.

CBoOoHOE TajzeHue. YCKOpeHUue CBOOOTHOrO majeHus. /[guoicenue mena,

Hue. Texnuueckue ycmpoﬁcmea U npakmu4deckoe npumerHerue. CinaoMeTp,

OpoULeHH020 NOO YelloM K 20PU30OHMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCMU
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NIBIDKEHUE CHApA/IOB, LIETIHbIE U pEMEHHBIE IIepeaayH.

/lemoncmpayuu
1. Mopgenb cucteMsl OTCYETA, MILTIOCTPALUs KHHEMATUYECKUX XapakK-
TEPU-CTUK JIBUKEHUS.
2. IIpeobpa3zoBaHue IBUKEHHI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
3. Ilanenue Ten B BO3yXe U B pa3pesKEHHOM IIPOCTPAHCTBE.
4.  HalGmoneHue ABMKEHHS Tea, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.
6. HampaBiienue CKOpOCTH TP IBUKESHUU 110 OKPYKHOCTH.

Vuenuueckuii yxcnepumenm, nabopamopmovle pabomol’
1.  HM3ydeHnue HEPaBHOMEPHOTO JBMXKEHUS C LENBIO ONPEIEICHUSI MTHO-
BEH-HOH CKOPOCTH.
2. HccrnenoBanue COOTHOUICHUS MEXIY MYTSIMH, TPOHIEHHBIMU TEIIOM
3a [ocje10BaTeIbHbIE PAaBHbIE IPOMEKYTKH BPEMEHH IIPH PaBHOYCKOPEH-
HOM/IBM)KEHUH C HAYaJIbHOW CKOPOCTBIO, pAaBHOW HYITIO.
3. N3yueHue ABMKEHMSI IAPUKA B BA3KOW KUKOCTH.
4. N3yuyeHue qBUKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

U YCKOpeHUsl MamepuaibHOU moyKy om epemeHu u ux epaguxu. KpuonmHen-
HOE NBUKEHUE. J[BH)KEHNE MaTepUaibHOKW TOYKH IO OKPYKHOCTH. YTJI0Bas U JIU-
HeiiHas ckopocTb. [lepuoa u yactora oOpamenus. LleHTpocTpe-murensHoe
(HOpMasIbHOE), KacaTeIbHOE (TaHI€HIIMAJILHOE) U ITOJIHOE YCKOpE-HUE MaTepu-
QIIbHOM TOUKH.

Texnuueckue ycmpoucmea u mexHoro2uyecKue npoyeccyl: CIuI0OMeTp, IBU-
PKEHHE CHapsAIOB, IEMHbIC, LIecTepéHYaTble U PEeMEHHbIE Iepelayd, CKO-
pocmuvie 1ugpmeol.

Vlemoncmpayuu

Mosenb CUCTeMbI 0TCYETa, MILTFOCTPAIMS KHHEMAaTHIECKUX XapaKTEPHUCTUK
TBUKCHHUSI.

Cnocobbl uccnedo8anus 08UNCEHUII.

U nntocmpayus npedenvHo2o nepexood u usmepeHue MeHO8eHHOU CKOPOCU.
[IpeoOpazoBaHue NBMXKEHUH C UCTIOIB30BAHUEM MEXAHU3MOB.

[lageHue Ten B BO3IyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne nmxenus Tena, OpoIIeHHOro O] YTIIOM K TOPU30HTY M TOPH-
30HTAIBHO.

HanpasieHne CKOPOCTH MPH ABMKEHUH IO OKPY>KHOCTH.

/ [peobpazosanue y2n0601l CKOpocmu 8 pedyKmope.

Cpasnenue nymetl, mpaexmopuil, CKOpocmeu 08UICEHUSL 00HO20 U MO20 Hce
mena 6 pasuvix cucmemax omc4éma.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, npakmuxym N3yuye-
HUE HEPAaBHOMEPHOTO JABIDKEHHSI C IIEIIBI0 OTpeIeTICHUsT MTHOBEHHOWCKOPO-
CTH.

3 mepenue yckopeHus npu NpAMOIUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKJIOHHOU NAOCKOCMU.

U ccnedosanue 3asucumocmu nymu om epemenu npu pagHOyCKOPEeHHOM O08U-
DICeHUU.

3mepenue yckopenusi c60000H020 NadeHus (PeKoMeHO0BAHO UCHOb306a-
Hue yugposoti 1abopamopuis).

3ydeHune ABYWOKEHHs Tella, OPOIIEHHOTO TOPH3OHTANIBHO. [Ipogepka euno-
mesvl 0 NPAMOL NPONOPYUOHATILHOU 3ABUCUMOCIU MeNCOY OANbHOCMbIO NO-
1éma u HauaNbLHOU CKOPOCMbIO Mend.

2 3pecb U fanee NPUBOAMUTCA PACLUMPEHHDIN NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yYUTEb AeNaeT BbIGOP N0 CBOEMY YCMOTPEHMIO C y4ETOM BbibpaHHoro YMK 1 umetolterocs o6opyaosaHus.
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3yuenue 0sudceHus mena no OKPY#CHOCMU ¢ NOCMOSHHOU NO MOOYIO CKO-
pocmuio.

Hccnedosanue 3asucumocmu nepuooa oopaujeHus KOHUYecKo20 MAasimHUuKd
om e2o napamempos.

2.2 lunamuka (7 9acoB)

2.2 lunamuka (10 yacoB)

[IpuHiun orHocurensHOCTH ['amunes. Ilepssiii 3akon Herorona. MHepuuans-
HbIE CUCTEMbI OTCUETA.
Macca Tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroTona
JUIsl MatepuanbHOM Touku. TpeTuil 3akoH HbroTOHA 1711 MaTtepuaibHbBIX TO-
YCK.
3akoH BcemupHoro taroreHusa. Cuna tspkectu. IlepBas kocMuueckast cko-
[POCTB.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenust (mokos, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJIbKEHUs U cuiia TpeHus nokos. Koadduuuent tpe-
Hus. Cuita CONpOTUBIIEHUS IPU JBUYKEHUHU TeJa B )KMJIKOCTH WJIU Tas3e.
[locTynatensHOe U BpaliaTeabHOe ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.
MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpatieHus. [limeuo cumnsl. Y ciioBust paBHO-
BEeCHUs TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumererue: MOAIUITHAKY, IBU-
PKEHHME NCKYCCTBEHHBIX CIIyTHUKOB.
/lemoncmpayuu
. SIBneHue nHEpLUUH.
. CpaBHEHHE Macc, B3aMMOJEHCTBYIOIUX TEII.
. Bropoii 3akon HeroToHa.
. U3mepenue cuil.
. Cnoxenue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JlehopMaLnu.
. HeBecomocTs. Bec Tena mpu yCKOpPEHHOM MOABEME U IAJCHUU.
. CpaBHEHME CWII TPEHUS NIOKOSI, KAYEHUS M CKOJIBIKEHUS.
. YcioBust paBHOBeCHSI TBEPIOTO Tena. Bujibl paBHOBECHSI.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. I3ydenue nBrkeHus Opycka 1o HaKJIOHHOM ITOCKOCTH.

2. UccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOLIUX B IIPYKUHE

O 00 31O\ B W

[IepBbiii 3akoH Herorona. MHepuuanbsHele cuctemsl orcuéra. [IpuHnumn or-
HocuTenbHOCTH [amunes. Heunepyuanvuvie cucmemvr omcuéma (onpeoe-
1enue, npumepul).

Macca tena. Cuna. [IpuHIun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 117151 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HproTOHA /17151 MaTepUaJIbHBIX TOUYEK.

3aKOH  BCEMHUPHOTO TATOTEHHS. JKBUBANEHMHOCMb 2PASUMAYUOHHOLL
U UHEPMHOU MACCVL.

Cuna TSDKECTH. 3a8ucumocms YCKopeHus c600600H020 NAOEHUs. OM 8blCOMbl
Hao noeepxHocmovlo nianemvl U om 2eozpaguueckoli wupomul. Jleudcerue
HeOecubix men u ux cnymuuxos. 3axousi Kennepa. llepBasi kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsuscywezocs ¢ ycko-
peruem.

Cuia Tpennsi. Cyxoe TpeHue. Cuiia TpeHHUsS! CKOJIBKEHUS U Cujla TPEHUs To-
kosi. Koappumment tpenus. Cuna CONpOTHUBICHMS NPHU ABMKEHUM Teja B
PKUIKOCTU WM Ta3e, eé 3asuUcumocms Om CKOPOCHMU OMHOCUMENbHO20 08U-
DICeHUs.

V[asnenue. ['uopocmamuyeckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHolo2U4ecKue npoyeccvl: TOAINIHUKH,
IIBI)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

/lemoncmpayuu

Habnooenue 0sudicenus men 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCe-MAaX
omcuéma.

/ Ipunyun omHocumenbHoOCmu.

Kauenue 08yx yunuHOpo8 unu wiapos pasHou Maccvl ¢ 0OUHAKOBLIM YCKO-
penuem omHocumenbHoO HeUHEPYUAIbHOU CUCTEMbl OMCYEMA.

Cpasnenue pasnooelicmeyloujeli npuloACeHHbIX K mely CUuil ¢ npousgede-

HUEM MACCbl mejld Ha e20 YCKOpeHUe 6 uHepb;I/laﬂbHOZZ cucmeme omcyéema.
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1 pe3nHOBOM o0pasiie, OT ux AehopMariiu.
3. UccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJa, HMEIOILIEro OCh Bpa-Iiie-
HUS.

[Pagercmeo cun, 603HUKArOWUX  pesyibmame e3aumooeticmeus men. Hzmepenue
lmacc no ezaumooeticmeuio.

Hesecomocmb.

Bec Tesia npu yCKOPEHHOM MOABEME U M1aJICHUH.

[ [enmpobedictbie MexaHu3Mbi.

CpaBHEHUE CUJI TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomul, npakmuxym 3me-
[peHIE PAaBHOICHCTBYIOIIEH CHII ITPH ABUKEHUU OpycKa M0 HaKJIOHHOUIIIIOCKO-
CTH.

/Iposepka cunomesvi 0 HE3ABUCUMOCTU BPEMEHU O8UdNICEHUs OPYCKA NO
HaKIO0HHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCYL.
lccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXHUHEH
[PE3UNHOBOM 00pasle, OT uX JeGopMaLuu.

/13yuenue 08udICeHUs CUCeMbl Meil, C6A3AHHbIX HUMbIO, NEPEKUHYMOUL Ye-pe3
né2Kuti O10K.

/I3mepenue Kod(pduyuenma mpenuss no eiudune y2n08020 Kodpouyu-
enma 3agucumocmu Fup(N).

Vccnedosanue 0sudicenus 6pyCcKa no HAKJIOHHOU NIOCKOCMU C NePeMeHHbIM
Koahpuyuenmom mpenus.

3yuenue 0sudicenus 2py3a Ha 6ay C mpeHueMm.

2.3 Cratuka TBeporo tena (5 4acoB)

AOcomoTHO TBEpmoe Teno. IloctymarenbHoe W BpallaTeIbHOE JBH)KCHHE
TBEPIOTO Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCU BpauieHus. [linedo cumsl.
CnoxeHue Ccuil, IPUJIOKEHHBIX K TBEpHoMy Teny. LleHTp Tspkectu Tena.
YcioBust paBHOBecHsi TBEPJIOro Tea. Y CTOWYMBOE, HEyCTOUnBOe, Oe3pas-
ITUYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexHOI02U4YeCKUe npoyeccyl: KPOHIITEHH,
CTPOUTETBHBIN KpaH, pem€TyaTeie KOHCTPYKITUH.

Vlemoncmpayuu

'Y cnoBust paBHOBecusi. Busibl paBHOBecCHS.

Yuenuueckuii 3xcnepumenm, navopamopuvie pavomot, npakmuxym Viccne-
TOBaHME yCIIOBHI paBHOBECHS TBEPAOIO TeEJA, UMEIOIIErO OCh Bpa-IEHUS.
KoHcTpyHrpoBaHuE KPOHIITEHHOB U PacUYET CHIT YIIPYTOCTH.
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3yueHre yCTOMYMBOCTH TBEPIOTO TEJa, MMEIOIIETO TJI0IIA b OTIOPHI.

2.3 3aK0HBI COXpaHEHUS B MeXaHUKe (6 4acoB)

2.4 3akoHbI coxpaneHus B Mexanuke (10 yacoB)

MIMIysibC MaTepuanbHON TOUKY (T€a), CUCTEMbI MaTEpUAIbHBIX TOUeK. M-
[1yJIbC CHJIBI U U3MEHEHHUE UMITyJIbCa TeJla.
3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUYKEHUE.
Pabora cribl. MOIIHOCTE CHJIBI.
Kunetnueckasi SHEprHsi MaTepUaIbHOM TOUKU. Teopema 00 H3MEHEHUH KU -
HETUYECKON DHEPIUH.
[TorennuansHast sHeprus. [loTeHnuanbHas sHeprus yrnpyro a1eopMHUpOBaH-HON
npyxuHsbl. [loTeHnManbHas s3Heprus Tena BOiau3u nosepxHoctu 3emiu. [loren-
[[1aIbHbIE U HEITOTEHIMATIbHbIE CUIIBI. CBSA3b paOOThl HENMOTEHLIUAIb-HBIX CHUJI C
M3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHUS MeXa-
HUYECKON SHEPIHUU.
Ypyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: BOLOMET, KOIEp,
[IPYKUHHBIN ITUCTOJIET, AB)KEHUE PAKET.
Vlemoncmpayuu
1. 3aKkoH coXpaHEHHs UMITYJIbCA.
2. PeakTUBHOE IBUJKEHUE.
3. Ilepexosa MOTEHIMATBHON SHEPTHUH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1.  M3ydeHue aOCOIOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHA-
KOBBIXHUTSIHBIX MasiTHUKOB.
2. HccnenoBanue cBs3M pabOTHI CUITBI C ©3BMEHEHHEM MEXaHUUECKOU
JHEP-TUH Tejla Ha IPUMEPE PACTSHKEHHS PE3UHOBOTO JKIyTa.

MIMIybC MaTepUaIbHOW TOYKH, CUCTEMBI MATEPUAJIbHBIX TOYEK. [[enmp
lmacc cucmembl mamepuanvhvlx modek. Teopema o 0sudicenuu yenmpa
macc.

MIMITyJIbC CHIIBI M U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS UM-
[1yJIbCa.

PeakTHBHOE IBHKEHUE.

IMomenm umnynoca mamepuanvrot mouku. [Ipeocmaenenue o coxpanenuu
MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOJIAX.

PaGoTa criibl Ha MaJIOM U Ha KOHEYHOM TiepeMereHun. [ paguueckoe
npeocmaenenue pabomoi cuvl. MOIHOCTb CUIIBI.

KuneTnueckas sHeprust MaTepuaibHONU TOUKH. Teopema 00 n3MEeHEeHUUKHHE-
TUYECKOW SHEPTMM MATEPUAIIbHOM TOYKH.

[ToTeH1ManbHbIC U HEIIOTEHUUAIIBHBIE CUIIbL. [lomenyuanvruas snepeus. 1lo-
menyuanbHas suepaust ynpyeo oegopmuposannoll npysxcunel. Ilomen- yu-
anvHas dHepeus mena ¢ 00HOPOOHOM 2pasumayuoHnom none. [lomenyu-ano-
Has SHepeus mena 6 2pasumayuoHHOM Nojie 0OHOPOOHO20 Wapa (6Hympu u
eHe wapa). Bmopasa kocmuyeckasn ckopocms. Tpemwvs Kocmude-cKas cKo-
pocmb.

CBs13b paOOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU dHep-
MY CUCTEMBI TeNl. 3aKOH COXPaHEHUSI MEXaHUYECKOU DHEPTUH. Ynpy-eue u
Heynpyaue cmoKHOGEHUA.

Ypasnenue bepnynnu 015 uoeanvHou Hcuokocmu Kaxk cieocmesue 3aKkoHaco-
XpaHeHUs MeXaHUu4ecKol 3Hepauu.

Texnuueckue ycmpoucmea u mexHoio2uieckKue npoyeccvl: ABWKEHUE pa-
KEeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, 2UPOCKON, hucypHoe Kama-
HUe Ha KOHbKAX.

Vlemoncmpayuu

3aKOH COXpaHEHUsl MMITyJibca. PeakTuBHOE nBMKEHUE. M3mepernue mouy-
HOCMU CUTTL.

/13 menenue snepeuu mena npu co8epuieHuu pabomsoi.

B3anMHbIEe NpeBpanieHnss KHHETUYECKOW U MOTEHUIHUAIBbHON SHEPTUM MpH
NECTBUM Ha TEJIO CHJIBI TSDKECTH M cuilbl ynpyroctu. CoxpaneHue sHep-
uu npu c600600HOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym
1. U3mepenue umnynvbca meia no mopmo3HOMY NYNiu.
2. Usmepenue cunvl mseu, cKkopocmu MoOenu 31eKmpomoouis u MOWHO-
cmu cuibl mszu.
3. CpasHeHue usmeHeHUs UMRYIbCA meid ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue cOXpaneHuss UMNyabca npu ynpy2om 63aumo0eicmauu.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HOMy nymu.
6. CpasHeHue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C PAOOMOU
CUNbL MPEHUs.
7. Onpeoenenue pabomvi CUbl MPEHUs NPU OBUNHCEHUU Meld N0 HAKIOHHOU
RIOCKOCMU.

Tema 3. MonekynsipHas ¢usuka u TepMoauHamuka (24 gaca)

Tema 3. MonekynsipHas ¢pu3uka u TepMoauHamuka (49 gacos)

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON TeopuH (9 yacos)

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeopuH (15 yacoB)

(OCHOBHBIE TOJIOXKEHUSA MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
ob6ocHoBaHue. bpoyHoBckoe nBuxkenue. Auddysusa. Xapaktep ABHKEHUS U
B3aMMOJCHCTBUSA 4acTHIL] BelecTBa. Moaenn CTpOeHHUs ra3oB, )KUIKOCTEN U
TBEPJIBIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX MOJIEJEH.
Macca u pasmeps! Mosiekyil. KonndectBo BemectBa. [locrossHHas ABoraapo.
TeruioBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp
[lenbcust. Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUHU UI€ANIbHOTO ra3a. AOCONIIOTHAS TeMIepaTypa Kak Me-
[pa CpelHel KNHETUYECKOM SHEPIUH TETUIOBOIO ABUKEHUS YaCTHI] rasa.
[IIxana remnepatyp KenbBuna. ['a3oBble 3akoHBI. Y paBHeHHEe MeHnzene-
eBa—Kuaneiipona. 3axon Jlanerona. M3ompoiiecchl B ujealbHOM rase ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacTaBieHne H30mpo-
[1eCCOB: M30TE€pPMa, U30X0pa, u3o0apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: TEpMOMETp, 6apo-

MeTp.
/lemoncmpayuu
1. OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIecTBa, GOTO-

rpadMUMOJIEKyJT OPTaHUYECKIX COSAMHEHUMH.
2. OnbiThl N0 MU (Y3UH KUAKOCTEH U ra3oB.
3. Mozaenb OpOyHOBCKOTO JTBHYKEHUSI.

4. Mopnens onbita llltepHa.

(OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIApHO-KHHeTHuueckoil Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddys3us. bpoyHoBckoe aBmkeHne. Xapakrep
NIBM>KEHUS M B3AMMOJICMCTBHS YacCTHULl BelecTBa. MoIenu CTpOEHUs ra3os,
PKUIKOCTEN U TBEPBIX T€N U OOBSICHEHNE CBOICTB BEIIECTBA HA OCHOBE
bTUX Mojeneil. Macca u pa3mepsl MoJiekyn (atomoB). KonmdecTBo Betiie-
ctBa. [locTosiHHas ABoraapo.

TeroBoe paBHOBecue. Temmneparypa u criocoOsl €€ nsmepenus. [lkana
remnepatryp Llenbcus.

Mopeins naeansHoro raza B MKT: gacTuilel raza ABUKYTCS XaOTUYECKUH

HE B3aMMOJIEUCTBYIOT JIPYT C APYTOM.

["a30BbIC 3aKOHBI. Y paBHeHUE MeHnneneeBa—Knanelipona.

AOcomoTHas Temneparypa (mkana remnepatyp KenpBuna). 3akon Jlanb-
TOHA.

M30mpornecchl B U1€aIbHOM Ia3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
['paduueckoe npeacTaBiIeHNUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U30-

Oapa.

CBA3b MEK]y IaBJICHUEM U CPEIHEN KHHETUYECKOW SHEPTrrel MOCTyna-Telb-
HOTO TETJIOBOTO JBMKEHUSI MOJICKYJT HJICATHHOTO Ta3a (OCHOBHOE ypaBHEHUE
MKT unneanbHoro raza).

Cés3b abconomHotl memnepamypsbl MepmMoOUHAMUYECKOU CUCEMbL CO CPeO-Hell

Kunemuueckoul 3Hep2ueﬁ nocmynamejlibHo2o nenjioeoco osudicenus eé
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5. OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aNMO-CHCTBHSI.
6. Mopenb, WUTFOCTPUPYIOIIAs TPUPOTY JaBJICHUS T'a3a HA CTEHKH COCYy/a.
7. OMBITHL, WUTIOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS HICAIbHOTO ra3a,
M30-TPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopusie padomuol

1. Onpenenenne Macchl BO3/lyXa B KJJaCCHOM KOMHAaTe Ha OCHOBE U3Me-
peHniio0bEMa KOMHATBI, AaBJICHUS U TEMIIEpaTyphl BO3yXa B HEil.
2. HccenenoBanue 3aBUCMMOCTH MEKy IapaMETPAMK COCTOSIHUSA Pa3-

PEKCH-HOI'O Ira3a.

yacmuy.
Texnuueckue ycmpouicmea u mexHoaio2uiecKue npoyeccuvl: TEPMOMETp, Oa-
[POMETD, noIYyUeHUe HAHOMAMEPUATLOB.

Vlemoncmpayuu

Mopenu TBUKEHHUS YaCTUIL BEIIECTBA.

Moiesib OpOYHOBCKOTO JIBHYKCHUSI.

B10eoponuK ¢ 3anuchbio peairbHo20 OPOYHOBCKO20 OBUNCEHUS.

uddy3us sxuakocTei.

Mopaens onbita LlTepHa.

[TpuTsKeHUE MOJICKYIL.

Mojenn KpUCTAIUTHYECKUX PEIIETOK.

HabmroneHue u rccie1oBaHne H30IMPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul, npakmuxym Hccie-
Dosanue npoyecca ycmaHogieHUus meniogo2o pasHo8ecusl npu men-i000MeHe
lvedrcoy eopsueti u Xo100HOU 80001

U 3yuenue uzomepmuyecko2o npoyecca (PeKoMeHO08AHO UCNONb308AHUE
yugposoil 1abopamopuu).

U3yuenue uzoxoprnoeo npoyecca. Mzyuenue uzobapnoco npoyecca.

/Iposepka ypasHeHusi COCMOsIHUSL.

3.2 OcHoBbl TepMoauHamMuKu (10 yacos)

3.2 OcHoBBI TepMoauHaMHKH (20 yacoB)

TepmonrHamMuyeckas cucteMa. BHyTpeHHsIS SJHEPrusl TEpPMOJUHAMAYECKON
CHCTEMBI U c11ocoObl €€ n3MeHeHus. KonmuecTBo TenaoTel U paboTta. BHyT-
[PEHHSISI DHEPIrUsl OJTHOATOMHOTO MICAJIbHOTO ra3a. Buipl Temionepenaun:
TEILIONPOBOJHOCTD, KOHBEKLIM, U3Iy4EHUE. Y IelIbHAs TEIUIOEMKOCTD Be-
mectBa. Koam4ecTBo TEMIOTHI TP TEILIONEpeaaye.

[Tonsatue 06 agnabatHom mporecce. [lepBrlit 3akoH TepmMoauHaMuku. [Ipu-
MeHEeHHE MEePBOro 3aKOHAa TEPMOJMHAMUKH K M3ompoueccaM. ['paduueckas
MHTepHpeTanys padoThl rasa.

Btopoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh TPOIIECCOB B IPUPO/IE.
TeroBbie MamuHbl. [IpyHIKIBL AEHCTBUS TEIUIOBBIX MamuH. [Ipeobpa3zo-
BaHus SHEepruu B TerioBbiX MamuHax. KITJ[ remioBoit mammuel. [{ukn Kap-
Ho 1 ero KII/I. Dxonoruyeckue npodaeMbl TEIIOIHEPTETHKH.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. IBUraTellb BHyT-
[PEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIUOHED.

/lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue snewnux ycnosuti ons T/[ cu-
cmembl. Buewnue u snympennue napamempui. Ilapamempuor 1/] cucmemoi
Kak cpeOHUe 3HaA4YeHUsl 6eUYUH, ONUCHIBAIOUUX €€ COCOsIHUE Ha MUKDO-
CKONUYEecKoM yposHe.

[Hynesoe nauano mepmoounamuxu. Camonpousgonvras peraxcayus T/ cu-
cmembl K menio8oMy pagHOGeCUIO.

Mosenb uaeaIbHOro ra3a B TEPMOJMHAMUKE — CHCTEMa ypaBHEHUM: ypaB-
HeHue MenaeneeBa—KitaneiipoHa U BbIpaK€HHE JJIsl BHYTPEHHEN SHEPIrUMu.
Y coBHS MPUMEHUMOCTH TOW MOJENU: HU3Kas KOHLEHTpAlus 4acTHUll, BbI-
COKHE TemIepaTyphl. BeipaxkeHue JJ1si BHYTpEHHEH SHEPruM O0JIHOATOMHOTO
IeaJIbHOTO Tas3a. Keazucmamuueckue u necma-
muueckue npoyecchwi.

JneMeHTapHas paboTa B TepMoJIMHaMMKe. Beruncinenue paboTsl o rpaguky
porecca Ha pV-auarpaMme.

Ternnonepenava kak cnoco0 U3MEHEHUs1 BHyTpeHHeH sHeprun T/ cuctemsr
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1.  VI3MeHeHue BHYTpEHHEH SHEPTUU TEJIa TIPU COBEPIICHUH PaOOTHI:
BBUIET MTPOOKH U3 OYTBUIKH MO ACUCTBUEM C)KaTOTO BO3AyXa, HArPEBaHUE
a(upa BIaTyHHOU TPyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAITSA).
2. H3MeHeHue BHYTpPEHHEW SHEPruu (TEMIIEpaTyphl) Teja IIPU TEIIO-
nepe-zaye.
3. OmnbIT o aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OT-HHUBOM).
4.  Mopnenu napoBoii TypOMHBI, ABUTaTeNsl BHRYTPEHHETO CTOPAHUs, PeaK-
TUB-HOT'O JIBUTATEJIsl.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot

1. 3mepenue ynenbHOM TeII0EMKOCTH.

0e3 coBepiieHus paboTsl. KoHBeKIIMS, TEMIONPOBOIHOCTD, H3NyueHue. Ko-
ITMYECTBO TEIUIOTHI. TerIo€MKOCTh Tena. YoenvHas u monsapuas menio- ém-
Kocmu eewjecmsa. Ypasuenue Maiiepa. Y ienbHast TEMJI0Ta CTOPaHUS TOM-JIU-
Ba. Pacuér konuuecTBa TEIIOTH IpHu Teruionepenaue. Ilousarue o6 anua-
OatHOM mporiecce. [lepBblit 3ak0H TepMOIMHAMUKUA. BHYTpeHHSs SHEPTHsL.
KonnyecTBo TEIIIOTH U paboTa Kak Mepbl U3MEHEHUS BHYTpeHHeW sHeprun T /]
CUCTEMBI.
BTopoii 3aK0H TEpMOJIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a/1aH-
HOE paBHOBECHOE cocTostHUE T/l cucTeMbl MPOXOAUT €UHCTBEHHAS a/lha-
0ata. AGCONIOTHAs TeMIieparypa. BTopoii 3aK0H TepMOIMHAMHKH IS HEPaB-
HOBECHBIX IPOIECCOB: HEBO3MOXKHO MEPEaTh TEIIOTY OT 00JIee X0- JIOJHOTO
Tesa k Oosiee Harperomy 0e3 komneHcanuu (Knaysuyc). HeoOpatu-mocTth
MIPUPOTHBIX TPOIeCCOB. [[pHHIIUTIBI IEHCTBUS TEIJIOBBIX MAIITUH.
KII/. Makcumanbaoe 3nauenue KIIJI. Iukn KapHo. Dkonoruyeckue ac-
MEKThI UCII0JIb30BAHUS TEIUIOBBIX ABUTaTeseil. TernoBoe 3arpsi3HEHNE OKpy-
PKAIOIIE CpEIbI. Texnuueckue ycmpoti-
cmea u mexHoro2uyecKue npoyeccol: XoNOAWIbHUK, KOHAULIMOHED, AU3€IIb-
HBII 1 KapOIOPaTOPHBIN IBUTATEIH, NAp08as mypoOuHa, noiyienue ceepxXHu3-
Kux memnepamyp, VMuau3ayus «meniogulx» 0mxo008 ¢ UCNOIb308AHUEM
menyio6020 Hacoca, ymuiusayusi OUOOP2aHULecKko2o moniuea 0 6vipa-
OOMKU «Menioso» u d1ekmpornepeuu. /lemoncmpayuu

1. U3meHenue TemnepaTypsl pH aquadaTHYECKOM PaCIIMPEHHH.

2. Bo3nymiHoe oruuso.

3. CpaBHeHUE YAENbHBIX TEIIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHS BHYTPEHHEN SHEPTHUH.

5. UccnenoBanue agquabaTHOrO Mpoliecca.

6. Komnvromepnvle mooenu meniosvix oguecamerel.
Yuenuueckuii sxcnepumenm, nabopamopusie padomoi, npakmuKkym

1. 3mepeHne yAelnbHON TEMI0EMKOCTH.

2. Uccneoosanue npoyecca ocmviéanus eeuecmsa.

3. Uccneodosanue aouabamuozo npoyecca.

4. M3yuenue 63aumocesasu IHepeUL MeHCMONEKYIAPHO20 83AUMOOeUCMBUS
1 memnepamypol KUNEHUs1 HCUOKOCHE.

3.3 ArperaTHbie coCTOsIHUS BemecTBa. Pa3oBbie epexoapl (S 4acoB)

3.3 ArperaTHbie cocTosiHUs BemecTBa. PazoBbie epexos! (14 gacos)

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenue u kunenue. AOGCOTIOTHAS U

[TapooOpa3oBanue u KoHAeHcalus. criapenue u KureHue. Y aenbHas
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OTHOCHUTEJIbHAs BIIAXKHOCTh BO3ayxa. HacwlieHHBIN map. YaenbHas Ten-
mota mapooOpa3zoBaHus. 3aBUCHMOCTh TEMIEPATyphl KUTICHUS OT JaBlie-
HUS.
Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONHS CBOMCTB
KpucTtaos. Kuakue kpucrauisl. CoBpeMeHHbIe MaTepuansbl. [InaBienue u
KpucTaui3zanus. Y aenbHas Tersiora rmiasieHus. Cyomuma-us.
'YpaBHeHUe TerI0Boro OajsaHca.
Texnuueckue ycmpouicmea u npaKkmuyeckoe npumeHenue: TArpoMeTp U Mcu-
XPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOTYyYEHHS] COBPEMEHHBIX MaTEepPH-aJIOB,
B TOM YKCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.
/lemoncmpayuu
1. CBoiicTBa HACBHIILICHHBIX MTAPOB.
2. Kunenue npu NOHM>KEHHOM JaBJICHUU.
3. CriocoObl U3MepeHus! BIaXKHOCTH.
4. HaGnroneHue HarpeBaHus U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.
5. JleMOHCTpaLys KpUCTAIIIIOB.
Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot
1. 3MepeHre OTHOCUTENBHOM BIaXHOCTH BO3AYXA.

TEeTI0Ta MapooOpa3oBaHMUs.

HacplenHblie 1 HeHaChIIEHHbIE apbl. KauecTBeHHAas: 3aBUCUMOCTD ILIOT-
HOCTH U JIaBJICHUS HACBIIIEHHOT'O TIapa OT TeMIEPaTyphl, UX HE3aBUCH-
MOCTB OT 00bEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIIe-
HUS OT JaBJICHUS B KHUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASI U OTHOCUTEINIbHAS BIAYKHOCTb. TBEpI0E
reno. Kpucrannueckue u amopgHbie Tena. AHU30TPOINS CBOMCTBKpHUCTAI-
noB. [1naBnenue u KpucTam3anys. Y ielbHas TerioTa miasieHus. Cyomm-
Marus.

/[echopmayuu meépooeo mena. Pacmsocenue u cocamue. Cosue. Mooynw
FOHea. Ilpeden ynpyeux degpopmayuii.

Tennosoe pacuwiupenue scuokocmell u meépovlx mei, 00vbEMHOE U IUHell-
Hoe pacuupeHnue. AHeapMOHU3M MENI08bIX KOeOAHUIl Yacmuy eeujecmad
Kak npuyuna mensiogoco pacuiupenus mein (Ha KaiecmseHHoM YpoeHe).

[/ Ipeobpazosanue 3Hepauu 6 azosvix nepexodax. YpasneHnue menio8o2o
Oananca.

I losepxnocmuoe namsdiceHue. Koagpguyuenm nosepxnocmrnozo namsoice-
hus. Kanunnsapueie senenus. Jlaenenue noo UCKPUBLEHHOU NOBEPXHOCMbIO
brcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHoao2uiecKkue npoyeccol: XUaKue Kpu-
CTaJlJIbl, COBPEMEHHbBIE MaTePUAITBI.

Ulemoncmpayuu

TennoBoe pacmupenne. CBoWCTBa HACHIIIEHHBIX MapoB. Kunenue. Kune-
HYE TIPY TTOHIKEHHOM JIaBJICHHH.

3 Mmepenue cuvl n0gepxXHOCMHO20 Hamscerus. Onvimvl ¢ MbLIbHbLMU
naenkamu.

Cmauusanue. Kanunnapuvie signenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CMU.
CriocoObI m3MepeHus BIaKHOCTH. VccreoBaHe HarpeBaHus U TJIaBIie-
HYsI KPUCTAITMYECKOTO BEIIECTBA.

Buowi deghopmayuii. Habrnooenue manvix oegpopmayuii. Yuenuueckuii
hKCcnepumenm, 1adopamophvie padomaul, nPAKMuKymH3yuenue 3axKo-
HOMepHOCmel UCNapeHUsl HCUOKOCMEl.

/3mepenue yoenbHoU meniomol niasileHus ibod.

3yueHue ceolicme HacbleHHbIX Napos.

22




3mepeHune abCoMIOTHOM BIIAXKHOCTH BO3/TyXa U OIICHKA MACChI ITAPOBB
T[TOMCILICHHUU.

3 mepenue koaghuyuenma nogepxHoCmHo20 HAMAINCEHUS.

I 3mepenue mooynsa FOnea. Hccneoosanue 3asucumocmu oeghopmayuu pe-3u-
H06020 0Opa3ya Om NPUNOINCEHHOU K HeM) CUTIbL.

Tema 4. DnexrpoauHamuka (22 yaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 DnektpocTtatuka (10 yacon)

4.1 Dnextpuueckoe nose (24 yaca)

DneKTpu3anus Tela. DJIEKTPUYEeCKUi 3apsn. [IBa BuAA 2JIEKTpUYECKUX 3a-
psinoB. IIpoBOJHUKH, TUAJIEKTPUKHA M MOJIYHPOBOAHUKU. 3aKOH COXpaHe-
HUS DJIEKTPUYECKOTO 3apsaja.

BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbll 35eKTpUUecKuii 3a-
psia. Onexrpudeckoe nose. Hanpssk€HHOCTB 2nexkTpudeckoro nois. [Ipun-
[T CYNIEPIIO3ULINN AIEKTPUUECKUX IToJIeH. JINHUU Hanps>KEHHOCTHU AJIEK-
TPUYECKOrO MOJIA.

PaboTa cui anekrpocrarndeckoro nodist. [lorennuan. Pasnocts nmoreHmma-
10B. [IpOBOJHUKY U IUAIEKTPUKH B 3IIEKTPOCTATUYECKOM IoJ1e. JAuamek-
TpruyecKas IPOHULAEMOCTb.

DnekTpoéMKocTh. KoHneHcaTop. DNeKTpOEMKOCTb INIOCKOI0 KOHIEHCA-TOPA.
DHeprus 3apsKEeHHOr0 KOHAEHCaTopa.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETp, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE 3JeKTponpudo-
[POB, KOHIEHCATOP, KOMMPOBAJIbHBIN amnnapaT, CTPYHHBIN IPUHTEP.
/lemoncmpayuu

1. YCcTpoiCTBO M NPUHIAIL JAEHCTBUS dJIEKTPOMETPA.

2. BzaumopeiicTBre HadIeKTPU30BAHHBIX TEJL.

3. DNEeKTpUYECKOE MOJIE 3apsyKEHHBIX TEI.

4. ITpOBOJHUKH B 3IEKTPOCTATHYECKOM IT0JIE.

5. DnekTpocTaTuyeckas 3aluTa.

6. IMdneKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

7. 3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPa OT ILJIOIIA N

8. DHeprus 3apsHKEHHOr0 KOHAEHcaTopa.
Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol
1. U3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

IJIaCTUH, paCCTOAHHUA MCKAY HUMU U IIPIBJ'ICKTpH‘lCCKOﬁ IIPOHUIIAaCMOCTH.

DNIeKTpU3alus Tel U €€ MPOosIBICHUS. DJIEeKTpUdYecKuid 3aps. JIBa Buia
PIEKTPUYECKUX 3apsoB. [[pOBOAHUKY, TUAIEKTPUKU U TTOJIYIPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUYECKUM 3apsi. 3aKOH COXPaHEHUs JEKTpUUe- CKO-
ro 3apsja.

B3anmopeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnexkrpuye-
ckoe nosie. Ero neicrere Ha anekTpudeckue 3apsapl. Hanpssk€HHOCTD iiek-
Tpuueckoro nodst. [IpoOuslii 3apsiy. JInHuKM HAIPS-KEHHOCTH AIIEKTPUUYECKOTO
noJist. OAHOPOIHOE AIMEKTPUUECKOE TOJIE.

[loTeHIManbHOCTh JIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIIMANIOB U
HarnpspkeHue. [loTeHnanbHas 3Heprus 3apsaaa B 3JEKTPOCTATUYECKOMIIO-

ne. [lorenuuan snekrTpocrarnyeckoro noisi. CBs3p HaNPSKEHHOCTH

[10JIs1 ¥ Pa3HOCTHU MOTEHIIMAJIOB JIJISl AJIEKTPOCTATUYECKOTO OIS (KaK Of-
HOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[[pyuHIUIT CYTIEPIIO3UITNH SJEKTPUUECKUX TTOJIEH.

[ lone moueunoeo 3apsoa. Ilone pagnomepro 3apsicennoti cghepul. Ilone pas-ro-
lMepHo s3apsicenno2o no oo6vémy wapa. Ilone pasnomepro 3apsxicento 6ecko-
Heunot niockocmu. Kapmunvl nunuti Hanpsascénnocmu omux noaeu

U SKEUNOMEHYUATTbHBIX NOBEPXHOCMEU.

[[pOBOIHHMKHU B 3JIEKTPOCTATUYECKOM TOJIE. Y CIOBHE PAaBHOBECHUS 3apsi/iOB.
J/[MAEKTPUKHA B DJIEKTPOCTATUUYECKOM MoJie. JuanekTpuyueckass mpoHHIae-
MOCTbH BELIECTBA.

KonzaeHcarop. 91eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTb TNIOCKOTOKOH-
IeHcaTopa.

[ lapannenvnoe coeounenue konoencamopos. IlociedosamenvHoe coeoune-nue
KOHOeHcamopos. JHEPTHS 3apsHKEHHOTO KOHACH CAaTopa.

/[6uoicenue 3apadceHHOl Yacmuybl 8 0OHOPOOHOM dneKmpuyeckom none. Tex-
HUuecKue yCmpoucmea u mexHoai02uyecKue npoyeccyl: 31EKTPOCKO, IEKTPO-

MCTP, SJICKTPOCTATUYCCKAA 3alll1uTa, 3a3CMJICHUC 3H€KTp0HpH60pOB,
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KOHJICHCATOPHI, eeHepamop Ban de I paagha.

Vlemoncmpayuu

Y CTpOICTBO U MIPUHIUIT IEUCTBUS JIEKTPOMETPA. DIEKTPUUECKOE IOJIe 3a-
[PSOKEHHBIX MAPUKOB. DICKTPUIECKOE MOJIE IBYX 3apsDKEHHBIX TUIACTHH.
IMooenwv anekmpocmamuueckozo eenepamopa (Ban oe I'paaga).
[IpOBOTHUKY B AJIEKTPHUUECKOM TI0JI€. DIEKTPOCTATHUESCKAS 3aIUTA.
Yempoticmeo u Oelicmeue konoencamopa nOCMOSIHHOU U NEPeMEHHOU EM-
Kocmu.

3aBHCUMOCTBH JEKTPOEMKOCTH IJIOCKOTO KOHAECHCATOPa OT TUIOIIAHN TIa-
CTHH, PACCTOSTHHSI MEX/Ty HUMH U JIUAJICKTPHUECKON TIPOHHUIIAEMOCTH.
DHEPTHUs JIEKTPUICCKOTO TOJIS 3apPSHKCHHOTO KOHJIEHCATOPA.

3apsaoka u paspsaoka koHOeHcamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomol, nPAKMUKYM
Oyenka cun 83auMo0eticmaus 3apsdHCeHHbIX meJl.

[Habnro0enue npespawyenus SHepeuU 3apsaiceHH020 KOHOEHCamopa 6 SHep-
U0 UTYYEHUS

ceemoouooa. Hzyuenue npomexkanus moxa 6 yenu, cooepicaujeti KOHOeHca-mop.
\Pacnpedenenue pazHocmu NOMeHYuanios (Hanpsaicenust) npu nociedosa-
menvHoM coedunenuu

KonOencamopos. Mccnedosanue pazpsioa KOHOeHCamopa uepes pe3ucmop.

4.2 [locTostHHBIHN 3ekTprueckuil Tok. TokH B pa3HbIX cpeaax (12 yacos)

4.2 IlocTostHHBIN AIIEKTpUUECKU TOK (24 yaca)

DIEeKTPUUECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mc-Tou-
HuKHM TOoKa. Cuia Toka. [locTosHHBII TOK.

Hanpsioxenue. 3akon Oma 7151 yyacTKa LETH.

DJIEKTPUUECKOE COIIPOTUBIIEHHE. Y IETBHOE CONPOTUBIICHNE BEIIECTBA.
[locnenoBarenbHOE, apauieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHU-

KOB.

PaboTa snekTpudeckoro Toka. 3akoH Jxoyns—Jlena. MomHoCTh dJiek-
TPUYECKOIO TOKA.

JIC 1 BHyTpEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA. 3aKkoH OMa J1J1 MoJ-HOU
(3aMKHYTOI) 3neKTprueckol 1enu. KopoTkoe 3amMbIKaHue.

JJIEeKTPOHHAs! MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTbH COIPO-THUB-
lIeHNsT MEeTauIoB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKUN TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CyIIECTBOBAHUS IIOCTOSTHHOTO
hiekTpryeckoro Toka. Mcrounuku toka. Hanpspkenne U u OJ1C E. 3akon
OMa 1151 y4acTKa LeTIH.

(DIIEKTPUUECKOE COIIPOTUBIIEHHE. 3aBUCUMOCTD COIIPOTUBIIEHUS OJJHOPOJI-
HOT'O ITPOBOJIHHKA OT €r0 JUIMHBI U TUIOLIAAH IOMEPEYHOr0 CEUEHHUS.

Y 1enbHOE COITPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuIeIbHOE, CMENIAHHOE COEIUHEHHE IPOBOJIHHU-
KOB. Pacuér pa3BeTBNEHHBIX dEKTpUdeckux neneu. I/Ipasuna Kupxzoga.
PaboTa snektpuueckoro Toka. 3akoH Jxoyns—IJIenmna.

MOIITHOCTD AJIEKTPUUYECKOTO TOKa. Teniosas MowHoCmb, 8vl0ensemds Ha
pesucmope.

OJIC u BHYTpEHHEE CONPOTHUBIICHME HMCTOYHUKA TOKA. 3akoH Oma s

[MOTHOMU (3aMKHYTOM ) 3JIEKTPUUECKOM 11enr. MOIHOCTh UICTOYHHKA TOKA.
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[ToxynpoBonuuky. CoOCTBEHHAs M MPUMECHAS POBOIMMOCTD TIOIYIIPO- BOA-
HuKOB. CBolicTBa p—n-miepexona. [1omynpoBoAHUKOBBIE TIPUOOPHI. DIIEKTPHU-
YEeCKHUil TOK B pacTBOPAxX M PacIijiaBax dJIEKTPOIUTOB. DIEKTPOIU-THIECKas
ucconuanus. JIeKTPOIIn3.

DJIEKTPUUYECKUH TOK B razax. CaMOCTOSITEIIbHBIA U HECAMOCTOSITEIbHBIAPA3PS/IL.

Mounnus. 1lnasma.
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue: aMIuepMeTp, Bojb-
TMETp, PEOCTaT, UCTOYHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIe IPUOOPHI,IIeK-
TPOOCBETUTENBHBIC IPUOOPHI, TEPMOMETP COTIPOTUBIICHHUS, BAKYYM- HBIN JIH-
0[1, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIM 1O/, rajlbBaHUKA.
/lemoncmpayuu

1. V3mepeHue cusbl TOKa U HAPSKEHHUS.

2. 3aBUCHMOCTb CONPOTHBICHMS LMUIMHIPUYECKUX HMPOBOJHUKOB OT

JUIMHBI, TJIOIAY ONEPEYHOI0 CEYEHUs U MaTepuaa.

3. CMmemaHHOE COeIMHEHHE IPOBOTHUKOB.

4. Ilpsmoe uzmepenue DJIC. KopoTkoe 3amblkaHHE T'aJIbBAaHUYECKOTO AJIe-

MEHTa U OLIEHKa BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCHUMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6.  IIpoBOaUMOCTb AJIEKTPOJIUTOB.

7.  HckpoBoit pa3psa ¥ IPOBOJUMOCTb BO3LyXa.

8. OAHOCTOPOHHSIS MPOBOJAUMOCTD JTUO/IA.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. 3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOB.

2. Usmepenue DJIC ncTouHMKa TOKA M €0 BHYTPEHHETO CONIPOTUBIICHMSL.

3. HaGmroieHue »ieKTpon3a.

KopoTkoe 3aMbIkaHuE.

[Konoencamop 6 yenu nocmosiHHO20 MoKa.

Texnuueckue ycmpoticmea u mexHonio2uyecKue npoyeccsl. aMInepMeTp,
BOJIBTMETP, PEOCTAT, CYETYUK IICKTPUIECKON SJHEPTUU.

Vlemoncmpauuu

3MepeHue CUiibl TOKa U HAIPSKEHUS.

[l ccnedosanue 3a8Ucumocmu cuilbl MOKa Om HANpsiCceHUs 01 pe3ucmopa,
1A MNbl HAKATUBAHUS U C8EMOOU00A.

3aBUCUMOCTh CONPOTUBIICHUS IUIUHAPUIECKUX TPOBOAHUKOB OT JJUHBL,
101U TIOTIEPEYHOTO CEUCHUS M MaTepHalia.

U ccnedosanue 3a8UCUMOCU CUNbL TMOKA OM CONPOMUBLEHUSA NPU HOCMO-5IH-
HOM HanpsdceHuu.

[Tpsmoe uzmepenue I/[C. KopoTkoe 3aMbIkaHne TajJbBaHUYECKOTO AJIe-
MEHTa U OIICHKa BHYTPEHHETO CONpOTUBIIeHUs. Cnocobwvl coeouHeHus uc-
mounuxos moxa, I/[C bamapeii.

U ccnedosanue paznocmu nNOMeHYuano8 mexcoy noaocamu UCMoYHUKA
moka om cunibl moxa 6 yenu.

Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomut, npaKmuxKym

[ ccnedosanue cmeulanio2o coeOuHeHus pe3ucmopos.

3 mepenue yoenbno2o conpomueneHus npo8oOHUKOS.

[ ccnedosanue 3a8UCUMOCU CUNbL MOKA OM HANPANCEHUS 0TI IAMNbIHAKAIU-
GansL.

Veenuuenue npeoena usmepenus amnepmempa (6orvmmempa). Usmepe-
Hue DJ1C u BHYTpEHHET0 CONPOTUBIICHUS HCTOYHUKA TOKa. Mccredosanue
Basucumocmu I/]C eanveanuyecko2o nemeHma om epe-meHu npu Kopom-
KOM 3aMbIKaHUU.

Vccnedosanue pasHocmu NOMEHYUANo8 Mexncoy noaoCami UCMoYHUKA
moka om cuibl moxa 6 yenu.

U ccnedosanue 3asucumocmu NOAe3HOU MOWHOCMU UCOYHUKA MOKA OM
CUbl MOKa.

Ha0mroenue amexTpoansa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

DIIEKTpUYECKasi MPOBOAUMOCTh PAa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IIPO-
BOAMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJIOB OT
reMieparypbl. CBEpXIIPOBOAMMOCTD.
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DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJEKTPOHHBIX MTy4KOB. [lomy-
rpoBoAHUKH. COOCTBEHHAS M MPUMECHAS IIPOBOIUMOCTD MOJIYTIPO- BOTHU-
koB. CBoiicTBa p—n-nepexoaa. [1osynpoBOIHUKOBBIC TPUOOPHI. DIEKTPH-
YECKUM TOK B DJIEKTPOJIUTAX. DIEKTPOJIUTUYECKAS] TUCCOLMUALIHS. DIECKTPO-
mu3. 3akonbl apanes A 3IeKTpoIn3a.

DIIEKTPUUYECKHM TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
[pa3psan. Pasnnunpie THIBI CAMOCTOSTENBHOIO pa3psaaa. Monuus. [1nazma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumerenue: ra3opaspsiiHble
TaMIIbl, 2JIEKTPOHHO-JIy4eBas TpyOKa, MOIYIPOBOJHUKOBBIE TPUOOPHI:
TIO/T, TPAH3UCTOP, POTOAUO, CBETOINO/; TAIbBAaHUKA, paUHUPOBAHUE
M€/, BBIIJIABKA AIFOMUHUSL, 3JIEKTPOHHAS! MUKPOCKOIIHUS.

Vlemoncmpayuu

3aBUCUMOCTh COIPOTUBJIEHUSI METAJNIOB OT TeMIiiepaTypsl. [I[poBoaumocTs
PIIEKTPOJIUTOB.

3axonsl anexkmponuza @apades. Hckposoii pa3psao u npo8oouMocms 803-
oyxa.

CpasHenue npogoouMocmu Memaiios u noynpo8oOHUKOS.
OHOCTOPOHHSISI TIPOBOJUMOCTH IUO/IA.

Yuenuueckuii sxcnepumenm, naéopamopnuie padomol, npakmukym
Habutoienue anexkrponusa. Mamepenue 3apsoa oonosanenmnozo uona. Hc-
C1e008aHUe 3A8UCUMOCTU CONPOMUBLEHUS] MEPMOPE3UCOpA OM MeM-nepa-

mypboi.
CHamue 8o1bm-amnepHoli XapaKxmepucmuku ouooa.

OU3NYECKUU ITPAKTUKYM (16 yacoB)

Cnocobvl uzmepenus Gusuyeckux GenuyuH ¢ UCHONb308AHUEM AHATIO208bIX U
UUPDPOBLIX  UIMEPUMENLHBIX NPUOOPO8 U KOMNBLIOMEPHLIX OAMYUKOBbIX CU-
cmem. Abconomuvie U OMHOCUMENbHBIE NOSPEUUHOCU USMEPEHUL (PUUYecKUX
eenuuun. OQyenka epanuy nocpeuHocmel.

[ Iposedenue KOCBEHHBIX UMEPEeHUll, UCCAe008AHUL 3asuUcuMocmet usu-
YeCKUX GeUYUH, NPOBEPKA NPEONIOANCEHHbIX cunomes (8blbop uz pabom,
ONUCAHHBIX 8 MeMamudecKux pasoenax «Yuenuueckuii sxcnepumenm, na-
bopamopuvie pabomvl, NPAKMUKYMY).

Peseps (2 yaca)

Peseps (10 gacoB)
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TemaTnueckoe njanupopanue kypcal( kiaacc

ba3oBeIil ypoBeHb (2 daca)

| VYryOneHHbIH YpOBEHb (5 4acoB)

Kon-B0 [Tema: ®u3nka u MeTObl HAYYHOTO MO3HAHUA 2/54 Koi-Bo
4acoB [gacoB
1 du3uka — Hayka o npupone. Hayunsie MeToas! 11o-
BHAHUSI OKpY>Karoliero mupa. Posib sxcriepumenTa u
TEOpPUHU B MIPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPH-
MEHT B pu3uke. MoaenupoBanue GU3NIECKUX sIBIIE-
HU 1 POIIECCOB.
/lemoHcTpauuu 1. AHajIoroBble U HU(PPOBBIE U3MeE-
PUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKH.
1 Hayunbsle runore3sl. Pu3nueckue 3aKOHbI U TEOPHUU.
[ paHu1IBl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[Ipuniun coorBercTBUsA. Poib 1 MecTo Gu3uKku B
(OpMUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHbI
MHpA, B MPAKTUYECKOUN ACATEILHOCTH JIIOCH.
Cnocobvl uzmepeHus usuieckux eIudut (aHan02o8vle u Yugdposvie usmepu- 1
menvHble npubOpsl, KOMNbIOMEPHble damuuKosvie cucmemsl). [loepewnocmu uz-
lMepenutl husuyeckux eenutur (A6COIIOMHAL U OMHOCUMENbHAS).
IMooenuposanue gusuueckux s61eHUll U RPOYeCccos (MamepuaibHas mouxa, ao- 1
cotomuo meépooe meno, UOeaibHas HCUOKOCMb, UOEANbHbIL 2A3, MOYeUHblll 3d-
ps10).
/labopamopHas paboma: H3zmepeHnue cuivl moka u Hanpsaxcenus 8 yenu nocmo- |1
SIHHO20 MOKA NPU NOMOWU AHATI0208bIX U YUPDPOBLIX UMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//35u
Kunemaruka 4/104
1 Mexannmdeckoe ABrkeHHe. OTHOCUTEIIBHOCTE MEXa-

HU4YECKOTo IBMKeHus. Cucrtema orcuéra. TpaekTo-
pus. [lepemenienne, CkopocTb (CpeaHss CKOPOCTh,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHallbHOMN
[TOYKH, UX ITPOCKIUH HAa OCH CUCTCMbI KOOPpAHWHAT.
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ClioeHue epEMEIICHUH U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
nBrKeHue. ['paduky 3aBUCHMOCTH KOOPIUHAT, CKO-
[POCTH, YCKOPCHUA, ITYTU U NICPECMCILICHUA MAaTCPU-
QIbHON TOYKH OT BpeMeHu. CB0OOIHOE Ma/IeHue.

Y ckopenne cBOOOIHOTO MaACHUSI.

/[6uoicenue mena, 6pOUIeHH020 NOO Y2i0M K 20PUSOHMY.. 1
Basucumocms Koopounam, ckopocmu u ycKkopeHus mamepuanvHou mouku om |1
BpeMeHU U UX epaguru
Pewenue 3aoau no meme «/leudicenue mena, b6poutenHo2o noo yeiom k copu- |1
30HmMY. »

KpuBonunerHoe nBuxeHue. [[BrmkeHne Marepualib-

HOI TOYKHU 10 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHASA CKOPOCTb.

[lepuon u yactota obpamenus. LlenTpocTpemMurens-

HOE YCKOPEHUE

UlaboparopHas pabota: M3yueHne HepaBHOMEP- HOTO

IIBUKEHUS C LIEJIBEO ONIPENEIICHUSI MTHOBEHHOM

CKOPOCTH.
. [lenmpocmpemumenvroe (HOpManbHoe), KacamenbHoe (maHeeHyuaibHoe) u noi- |1
HOe ycKopeHue MamepuaibHoUu moyKu
Pewenue 3a0au 1
/labopamopHas paboma: Hccredosarnue 3asucumocmu nepuooa oopawerus konu- |1
1UeCK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[ [puHIM oTHOCHTENBHOCTH ['anunes. [lepBslii 3a-

KOH HproToHa. IHEpImanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHumn cynepno3uuuu Cui.

Bropoii 3akoH Hpr0TOHA 1151 MaTepHalbHON TOYKH.

Tperuii 3akoH Hpr0TOHA 1151 MaTepUaIbHBIX TOUEK
Heunepyuanvusie cucmemvl omcuéma (onpeodenenue, npumepul). Bec mena, osu- |1

DICYUECOCA C YCKOPERUEM
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Cratuka (1 u3 4) Crooicerue cu, NPUIOHCEHHBIX K MEEPOOMY MeIy.

Craruka (2 uz 4) Llenmp msocecmu mena.

3akoH BcemupHOro Tssrorenus. Cuia tsoxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTh

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

IKEUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTb YCKOpe-
HUs c60000H020 NAOEHUsL OM BbICOMbL HAO NOBEPXHOCMbIO NIIAHEMbL U OM 2e02pa-
puueckoil wupomel. /lgudcenue HebeCHbIX meil u ux CRymuukos. 3axonvl Keniepa.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa

Pewtenue 3a0au o meme «/{unamurxay

Tpenne. Buap! Tpenus (OKOsI, CKOJIbKEHHUS, Kade-
Husl). Cuia Tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIBXKEHUS U cuita TpeHus nokost. Koadduuument
TPCHUS. Cuna COIIPOTUBJICHUS ITPU ABUXKCHHUH TCJIA
B )KMJIKOCTH HJIU I'a3€.

[locTynarenbHoOe 1 BpallaTelbHOE IBUKEHUE a0Co-
[TI0OTHO TBEPAOIO TEIA.

MOMEHT CHJIbl OTHOCUTENBHO OCH BpauieHus. [lnedo
CHJIBL. Y CIIOBHsSI paBHOBECHSI TBEPOTO TeEIA.

(Craruka 3 u3 4) Vcmoiiuugoe, neycmotiuusoe, be3paznuunoe pasrosecue. Jlabo-
pamopnas paboma: Hsmepenue kodguyuenma mpenus no seruyume y2no-6020
Koappuyuenma 3asucumocmu Fmp(N).

[ Ipakmuxym «M3mepenue pasgnooeticmsyroueti cuil npu 08UdNCeHuy 6pycka no
HAKIOHHOU NIOCKOCTUY

[ Ipakmukym «H3mepenue pasnodeticmayroujeti cui npu 08uxceHuu bpycka no
HAKIOHHOU NAOCKOCTUY

JlaboparopHas pabota «VccnenoBanue yCioBHiA paB-
HOBECHUs TBEPAOrO TeJIa, UMEIOIIET0 OCh BPAILICHUS».

(Cratuka 4 u3 4) JlabopatopHas pabora «M3yueHune yCTOWYMBOCTH TBEPAOTO

[TCJIa, UMCIOIICTO IJIOIIAaAb OIOPEI. >

3aKoHbI COXpaHeHHUs1 B MexaHuke 6/10
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IMITyThC MaTEepHAIbHON TOYKH (TEJa), CHCTEMBI Ma-
[TCPHUAJIBHBIX TOYCK. HMHYJIBC CHUJIbI U UBMCHCHUEC UM-
MyJIbca Tella. 3aKOH COXPaHEHUs UMITyJIbca. PeakTuB-
HOC IBH)KCHHE

Momenm umnynvca mamepuanvroi mouxku. [lpedcmaenenue o coxpanenuu mo-
lMenma UMny1bca 8 YeHMmMpanibHblX NOJIAX.

[ [enmp macc. Teopema o osudicenuu yenmpa macc.

|Peuienie 3a0a4 no meme «3aKom COXPAHEHUSL UMNYTIbCa»

Pabora cuiipl. MOITHOCTE CHJIBL.

KuneTndeckas 3Heprus MaTepuabHOW TOUKH. Teo-
pemMa 00 U3MEHEHUHN KMHETHYECKOM SHEepIrUu.

[Paboma cunvl Ha Mailom U Ha KOHeuHoMm nepemewjenuu. I paghuueckoe npedcmas-
nerue pabomoi CUbl.

/ [pakmukym « M3mepenue umnyivca meia no mopmMo3HoMy nymu. »

[ Ipakmukym «3mepenue umnynvca mena no mopmo3HOMY NYMU.»

[loTenumanbHas sHeprusd. [loTeHnmanbHas sHEprus
yrpyro aegopMupoBaHHON NpyKuHbI. [loTeHIInaNb-
Hasi SHeprus Teia BOau3u nosepxHocty 3emi. [o-
TEHIMAJIbHBIE U HEMTOTEHLNAIbHbIE CHIIbL. CBS3b pa-
OOTHI HEMTOTEHIIUATIBHBIX CUJI C ©3MEHEHUEM MEXaHU-
YECKOM YHEPTUU CUCTEMBI TEIl

3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTuu. Y Ipyrue
1 HEYIpyrue CTOJIKHOBeHUs. JlabopaTtopHas

pabota «/3ydyeHue abCOMIOTHO HEYIIPYTOTo yaapa C
[TOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MAATHUKOBY

HOmeHL;uaﬂbHaﬂ IHepcusl meid 6 00H0p00HOM cpasumayuOHHOM noJie. Ilomen-
UUAIbHAA SHepcusa mejd 6 cpasumayuOHHOM nojie OC)HOPOaHOZO wapa (6Hympu u

6He wapa). Bmopas kocmuyeckas ckopocmo. Tpemus Kocmuueckas CKOpocme.
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Ypasuenue bepuynnu 0ns uoeanvHotl HcuoKocmu Kak creocmaue 3aKkoHa coxpame-
HUS MEXAHUYECKOU IHEePIUU.

Ulabopamopnas paboma «Onpedenenue pabomul Culibl MPpeHust RPu 08UIHCEHUU
mena no HaKJI0HHOU NIOCKOCTIU. »

Tema: MosekynsipHasi pusuka u TepmoguHamMuka 24/49

(OCHOBBI MOJICKYJIIPHO-KHHETUYECKOU Teopuu 9/15+3 (mpakTukym)

(OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM
TEOpUU U UX OIBITHOE 000CcHOBaHUE. bpoyHOBCKOE
nBokenue. uddysusa. Xapakrep 1BUKECHUS U B3au-
MOJICMCTBUS YacTHI] BellecTBa. Moenu CTpoeHus ra-
30B, JKUJIKOCTEU 1 TBEPIBIX TEJI U OOBSICHEHUE CBONCTB
BEIIECTBA HA OCHOBE 3TUX MOJIEIIEH.

Macca u pazmepsl Mosekyn. Konmuectso BemecTsa.
[locrosinnas ABorajnpo. TemoBoe paBHoBecue. Tem-
nepatypa u e€ nsmepenue. [llkana remneparyp Liens-
cust

|Pewienue 3a0a4

|Pewenue 3a0au

Ulabopamopnas paboma: Hccnedosanue npoyecca yCmaHo81e s meniogo2opas-
HoBecus npu menjioodMene mexcoy copsaueti U X0100HOU 60001

Moneinb uneansHoro ra3a. OCHOBHOE YpaBHEHUE MO-
JIEKYJIIPHO-KMHETUYECKOW TEOPUU UJICAIBHOTO Ta3a.

AGCOIIOTHAs TeMIIEpaTypa Kak Mepa CpeHel KuHe-
THUYECKOW YHEPTUHU TEIJIOBOTO JIBM>KEHHS YACTHIL
ra3a. [lIxana temneparyp KenbBuHa.

Mooenv uoeanvrozo eaza 6 MKT: uacmuybsi 2aza 08udcymcs XaomuyecKku u He
63aUMO0elCmBYIom Opye ¢ OpPY2OM

Ces3b abcontomuol memnepamypsvl mepMOOUHAMULECKOU CUCEMbL CO CPeOHell
KuHemuueckol IHepauell NOCMynamenbHo20 Meni08020 O8UNCEHUs eé yacmuy
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Pewenue 3a0au no meme « OcnogHoe ypasHeHue MOJIeK)IAPHO-KUHeMmu4ecKou 1
meopuuy

['a30BbI€ 3akOHBL. Y paBHeHHE MenaeneeBa—Kiia-

neiipona. 3akoH JlaibToHa

30mporiecchl B UACATLHOM ra3e ¢ MOCTOSIHHBIM KO-

[TYeCTBOM BEIIECTBA
[/ Ipakmukym «3yuenue usomepmuyeckozo npoyecca (PeKomMeHo008ano ucnoisvio- |1
sanue yughposoii 1abopamopuu). »
[ Ipakmukym «H3yuenue usomepmuyecko2o npoyecca (PeKomMenoosano ucnoasvio- |1
sanue yugposoil rabopamopuir). »
Pewenue 3a0au no meme «I azogvie 3aKOHbL» 1

[ padpuaeckoe mpeacTaBiIeHE U30MPOIIECCOB: U30-

Tepma, u30Xopa, u3odapa.

UlaGopatopHas pabota: OnpezneneHue Maccel Bo3ayxas JlaboparopHas pabota «M3ydeHne n300apHOro mpoiecca

KJIACCHOW KOMHATe Ha OCHOBE U3MEpPEHHI 00bEMa

KOMHATBI, JIABJICHUS M TEMITEPATyPHI BO3yXa B HEH.
Pewenue 3a0au no meme «HM3onpoyeccol 6 uoeanvbHom caze ¢ NOCMoAHHbIM Koau- |1
uecmeom eewjecmsa. I paguueckoe npedcmasnenue uzonpoyeccos: U3omepma,u3o-
xopa, uzooapay
[Pewenue 3a0au no meme «HM3onpoyeccwi 8 udeanvnom 2aze ¢ NOCMOoAHHbIM Koau- |1
uecmeom eeujecmsa. I paguueckoe npedcmasienue u3onpoyeccos: uzomepma,
usoxopa, uzobapa»
Oboowarowuii ypok no meme « OCHo8bl MONEKYAAPHO-KUHEMUYECKOL Meopuu» 1

OcHoBbl TepmMoguHamuxu 10/20

TepMmoanHaMHuuecKas cucTeMa. BHyTpeHHsA SHEprus
TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ h3Me-
HeHust. KomuuecTBo TemoTsl U paboTa.

BHYTpeHHHH OHEPIrusa OAHOATOMHOI'O UACAIIBHOT'O
rasa.

3aoanue enewnux yenosuti ons T/ cucmemsi. Buewinue u énympennue napa- mem-
po1. [lapamempol T/ cucmemvl kKaxk cpeonue 3HayeHUs 6eNUYUH, ONUCHIBAIO-UUX €€

COCMOsAHUEe Ha MUKDOCKONUYECKOM YPOBHE.
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Hynesoe nauano mepmoounamuku. Camonpousgonvras peraxcayus T/ cucmemuik |1
meni080My pagHoGecuro.
Mooenb udeanvHo2o 2asa 6 mepmoOuHamuKe — cucmema ypasHenuil: ypaenerue |1
Menoeneesa—Knaneiipona u evipasicenue 0151 6HympeHHetl dHepauu. Ycnoeus
NpUMEHUMOCTIU MOU MOOENU. HU3KAS KOHYEHMPAayUus 4acmuy, 8blcoKue memne-
pamypul

Buabl Terionepenayn: TEIIONPOBOIHOCTh, KOHBEK-

151, U3Ty4eHUe. Y 1eJIbHas TEII0EMKOCTh BEILIECTBA.

Ko11uecTBO TEIIOTHI ITPU TEIUIoNEepeiade.

[lonsitue 06 aguadbarHom mpouiecce. [lepBrlit 3akoH

TepMOJIMHAMUKH
Keazucmamuueckue u Hecmamuyeckue npoyeccyl. 1
Dnemenmapuas paboma 6 mepmoounamuxe. Boviuucienue pabomwl no epaguxy
npoyecca na pV-ouazpamme
Yoenvnas u monapras mennoémxocmu eewgecmesa. Ypasnenue Maiiepa 1
Yoenvnaa mennoma ccopanus monnusa. Pacuém konuuecmea meniomul npumen- |1
lnonepedaue

[[puMeHeHne epBOTo 3aKOHA TEPMOJMHAMUKH K

m3omnporeccam. ['paduyeckas uHTepIpeTanus pa-

00THI rasa.

BTopoii 3akoH Tepmoaunamuku. HeoGpatumocTtsb

[TPOLIECCOB B NIPUPOJE.
[Pewenue 3a0au no meme «lIpumenenue nepeo2o 3aKona mepmoouHamuku K uzo- |1
npoyeccam»
Konuuecmeo meniomsl u paboma Kax mepuvl usmerenus euympennell snepeuu T/ |1
cucmemol
Bmopotl 3aKoH mepMoOUHAMUKU 015 HEPABHOBECHBIX NPOYECCOB: HEBOZMONCHO 1

nepedams meniomy om Oojee X0100H020 mena K 6ojiee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TennoBbie MaMHBL. [IpUHIUIIBI 1EHCTBUS TETIOBBIX
MaruH. [IpeoOpa3zoBanus SHEPTUH B TEIUIOBBIX Ma-
muHax. KII/ remoBoit mammunsl. Hukn KapHo u ero

KIIT.
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(DKOJIOTHYECKHE MTPOOIIEMBI TETIJIOIHEPTETUKH.
UlaboparopHas pabora «V3MepeHue yaenbHON TeTio-
EMKOCTH

UlaGopatopHas padoTa: VccienoBanue mporiecca OCThIBAaHHS BEIIECTBA.

[ Ipaxmukym «. Mccredosanue aouabamnozo npoyeccay

[/ [pakxmuxym « Hccneoosanue aouabamnozo npoyecca»

Oboowarowuti ypok no meme « OCHOB8bL MePMOOUHAMUKU»

ArperaTHble coCTOsIHUS BelecTBa. Pa3oBbie nepexoanb! 5/14

[TapooOpazoBanue u konaeHcauus. Mcnapenune u xu-
neHue. AOCOIIOTHAsI U OTHOCUTEIbHAs! BIQXKHOCTh
BO31yxa. HaceleHHslii nap

YI[GJ'H:HaH TCIJ1I0Ta napoo6pa30BaHI/I>1. 3aBUCUMOCTh
TCMIICPATYPhbl KUIICHUA OT JAaBJICHUAA.

Hacviuennvle u Henacwvluyennvle napvl. Kauecmeennas 3a8ucumocms niOmMHOCMUY
0asieHUs HACLIWEHHO20 Napa om Mmemnepamypbl, Ux He3asUCUMOoCnb om 00b- éma
Hacvlyenno2o napa. 3asucumocms memMnepamypvl KuneHust om 0aeieHus 6
brcuoxocmu.

Peutenie 3a0au no meme «Abconomuasn u OMHOCUMENTbHAS BIANCHOCTb Y

/labopamopnas paboma «H3yuenue c8oticme HaACbIWEHHbIX NAPO8. »

TBEpaoe Teno. Kpucramnueckue u amopQHsle Tena.
AHM30TPOIUS CBOMCTB KpucTaiioB. Kuakue Kpu-
ctajiibl. COBpEMEHHBIE MAaTEPUAJIB.

[ [maBiieHKE U KpUCTaUIM3alMs. Y IebHas TEIJIOTa
rutaBieHus. CyonuMmaiius. Y paBHEHUE TEIIOBOTO
OaaHca.

/[echopmayuu meépooco mena. Pacmsocenue u cocamue. Cogue. Mooynw FOnea.
/Ipeden ynpyaux degpopmayuii.

Tennosoe pacwupenue sxcuokocmeil u meépovix mei, 00vbEMHOE U TUHeliHoe pac-
wiupenue.
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AHeAPMOHUIM MENNI0B8bIX KONeDAHUN YACTNUY 8eUiecCm8ad KaK NPUUUHA MeNni08020
pacuupenus men (Ha KauecmeeHHoM yposHe).

Ulaboparopas pabora «/3MepeHrne OTHOCHTEIHHON
BIIQXKHOCTH BO3/1yXa.)»

Ulaboparopas pabota «M3mepenne moaynst KOnra

O600maromuil ypoK 1mo TeMe «ArperaTHble COCTOSI-
HIISI BEIIECTBAY

[ Ipeobpazosanue suepeuu 8 hazosvix nepexodax. ¥Ypasnenue meniosozo oa-
ianca.

I1loeepxnocmuoe namsicenue. Koagguyuenm nosepxnocmuoeo namsasxcenus. Ka-
nunIApHble A6/1eHU.

/[asnenue noo ucCKpueniéHHol nogepxnocmoio Hcuokocmu. Qopmyna Jlannaca.

Tema: duekTpoannammuka 22/54

DuiekTpocraTuka 10/ dinekrpuyeckoe noJe 24

OnexTpu3anus Ten. JNeKTpudyeckuil 3apsa. JBa Buna
PIIeKTpUUeCcKUX 3apsiioB. [IpoBoIHUKY, TU- 3IEKTPH-
K{ ¥ TIOJIYTIPOBOAHUKH. 3aKOH COXPAHEHUS dIIEKTPH-
yecKoro 3apsaa. BzaumoneiictBue 3apsa0B.3akoH
Kynona. To4euHBIN 3JIEKTPUYECKU 3apsi.

3J'IGKTpI/ILICCKOG IT0JIC. HaprI)KéHHOCTL QJICKTpHUYC-
CKOT'O ITOJIA. HpI/IHIII/IH CyHInEpHoO3nIrU SJICKTPUICCKUX
rmosiei. JImuuun HaprDKéHHOCTI/I QJICKTPHUYCCKOTO I10JIA.

[ lone moueunoco 3apsaoa. Ilone pasnomepro 3apsscennoui cghepwi. I[lone pasro-
MepHO 3apAadcenH020 no 00vEeMY wapa

[ lone pasHomepHO 3apsadcenHol 6ecKOHeUHOU NI0CKOCMU

|Pewienue 3a0a4

PaGoTa cuit anexkTpocraruueckoro mojst. [lorenmuant.
PazHOCTh MOTEHIIMAIIOB

[[pOBOIHUKY U TUANIEKTPUKHU B DIIEKTPOCTATUYE-CKOM
nosie. Jlusnekrpudeckasi NpOHUIIAEMOCTb.
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I lomenyuanbHocmy snekmpocmamuyeckoeo noas. Ilomenyuanohas snepeusi 3a-ps- |1
0a 6 s1eKkmpocmamuyeckom noJe.
[Kapmumsl 1unuil HANPANCEHHOCMU IMUX NOAEU U IKBUNOMEHYUATbHBIX N08ePXHO- |1
cmell.
Oonopoonoe snexkmpuueckoe noie. Cea3b HAnpsHCEHHOCMU NOJISL U pasHocmu no- |1
menyuanoe 0is INeKMpoOCMAmuecko2o nojisi (Kak 00HOPOOH020, MAK U HEOOHO-
poonozo).

DnexkTpoéMkocTh. Konngencarop.

DIEeKTPOEMKOCTD ITIOCKOTO KOHJEHCATOpa. DHEPIHUsl

BapsHKEHHOTO KOHCHCATOpa
[ lapannenvroe coeOuHeHue KOHOEHCAmopos 1
[locnedosamenvhoe coeouneHue KOHOCHCAmopos 1
/labopamopnas paboma: Pacnpedenenue pasHocmu nomenyuanos (nanpsicenust) |1
npu nociedo8amenbHOM COeOUHEHUU KOHOCHCAMOPOS8.

UTaGopaTopHast pabota «3Mepenne 371eKTpOEMKOCTH

KOHCHCATOPA.»

O0001atomnii YpOK M0 TeMe «IEKTPOCTATUKAY O0001maromuii YpoK 1Mo TeMe «IIEKTPUIECKOE MO
/]6uoicernue 3apsidceHHOl Hacmuybl 8 00HOPOOHOM INEKMPULECKOM NoJle. 1
labopamopras paboma « Habnrooenue npespawenust snepeuu 3apsisicennoco kon- |1
OeHcamopa 6 IHepeUro U3JlyyeHus C8emoouooa. »
Pewenue 3a0au 1

TexHu4YecKne yCTpOMCTBA U IPAKTUYECKOE IPUMEHE-
HUE: DJIIEKTPOCKOIL, JIEKTPOMETP, DIEKTPOCTaTHYE-
CKasl 3alllUTa, 3a3eMJICHHE JIEKTPONPHOOPOB,

TexHu4YecKne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHE-
HUE: KOHJIEHCAaTOp, KOIMPOBAJIbHBIN ammapar, CTpyi-
HBII IPUHTEP

TexHUUYecKre yCTpOICTBA U MMPAKTUYECKOE MPUMEHEHHE: KOHJIEHCATOP, KOMTUPO-BaJIb-
HBII annapar, CTpyWHBINA IPUHTED, 2enepamop Ban oe I paagha.
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Peweniue 3a0ay no meme « 3ﬂel<mpuqea<oe none)

Pewenue 3a0ay no meme « 3ﬂei<mpuqecxoe noney

Oboowarowuii ypok no meme « dneKmpuyeckoe nojiey

[locTosinHbIii d1ekTpUUecknii TOK. Toku B pa3HbIX cpeaax 12/30

(DIEKTPUUECKUM TOK. Y CIIOBHUS CYLIECTBOBAHUS AJIEK-
TPUYECKOro ToKa. VICTOUHMKH TOKa.

Cuita Toka. [locrosannsiii Tok. Hanpsiokenue.

Hanpsowcenue U u 3/{C E

HpaKmuKyM «HUccnedosarnue 3a8ucumMocmu CUibl moKda om HANpANCEeHUs ons
VIAMNbl HAKAJIUBAHUA. »

HpakmuKyM «Hccneoosanue zasucumocmu cuibl MoKa om HANDANCEHUA ONANAMNbL
HAKAJTUBAHUA. »

3akoH OMa /1715 yyacTKa IeTH.
(DJIEKTPUYIECKOE COMPOTUBIICHHE. Y IETBHOE COIPO-
TUBJICHUE BEIIECTBA.

HOCJ’ICI[OBB.TGJIBHOG, napajijieJIbHOC COCAUHCHUEC TIPO-
BOJIHUKOB. CMemanHoe COCIMHCHUEC IMPOBOJJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 moka

Pewenue 3a0ay no meme «3akon Oma 015 yuacmra yenuy

Pewenue 3a0ay no meme «3akon Oma 015 yuacmra yenuy

PaboTa snekTpruyeckoro Toka. 3akoH Jxoyms—
Uleniia. MOIIHOCTB AJIEKTPUUECKOTO TOKA.

OJIC 1 BHyTpEHHEE COPOTUBIICHUE UCTOYHUKA
Toka. 3akoH OMa JUIst TOJTHOM (3aMKHYTOM ) AJIeK-
Tpruueckoil nenu. Kopotkoe 3aMbikaHue.
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Pacuém pazsemenénuuix anexkmpuueckux yeneu. [Ipasuna Kupxeoga 1
Pacuém pazsemenénnuix snekmpuveckux yeneu. Ilpasuna Kupxeogpa 1
Pacuém pazsemenénuuix anexkmpuueckux yeneu. [lpasuna Kupxeogha 1

(DJIEKTPOHHAsl IPOBOAUMOCTb TBEPABIX METAJUIOB.

3aBHUCHUMOCTh COIPOTUBIICHUSI METAJIIOB OT TEM-TIe-

paTypbl. CBEpXIIPOBOAUMOCTD.

(DJIEKTpUUECKU TOK B Bakyyme. CBOWCTBa 3JIEK-

TPOHHBIX TyYKOB.
/labopamopHnas paboma « Yeenuuenue npeoena usmeperus amnepmempa (6orem- |1
lvempa)»
Peutenue 3a0au 1
Peutenue 3a0au 1

[TonynpoBoHuku. CoOCTBEHHAs U PUMECHAs MPo-

BOJMMOCTH MOJIYIPOBOAHUKOB. CBOMCTBAa p—n-Tie-

pexona. [lomynpoBogHUKOBEIE TPUOOPHI.

(DJIEKTPUUECKUI TOK B PACTBOPAX U PACILIaBaX AJICK-

TPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIUALIUS.

DIIEKTPOITH3.
Baxonvr @apades 0ns 21eKkmpoau3sa. 1
Ulabopamopnas paboma: Hccrnedosanue 3asucumocmu 3/]C eanveanuyeckozoae- |l
lWenma om épemenu npu KOpomKOM 3AMbIKAHUU
Pewenue 3a0ay 1

DIIEKTPUUECKUI TOK B razax. CaMOCTOSITENbHBIN U
HECAMOCTOSTENbHBIN pa3psan. Monuus. [lnazma.

JlaGopatopnas pabota: U3mepenue D/]C u BHyT-peH-
HETO COITPOTUBIICHUS] HICTOYHHKA TOKA.

Ha60paTopHaﬁ pa60Ta: HccnegoBanue Pa3HOCTU MOTCHIUAJIOB MCKAY MMOJIFO-Ca-
M1 UCTOYHHKA TOKa OT CUJIBI TOKA B LICITH.
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Paznuunvie munvi CAMOCMOSIMeENbHO20 pa3p}z()a 1

[/ Ipakmukym « Cusamue 016m-amnepHou XapaKkmepucmurku Ouood. » 1
[ Ipaxmukym « Cuamue 801bm-amnepHol XapaKkmepucmuru ouood. » 1
1 [ToBTOpEHME TeMbI «MeXaHUKa
1 [loBTOpEHME TeMbI «MexaHuKa» [ Ipakmukym «H3mepenue pagnodeticmayroujeti cui npu 08UniCeHuu Opycka no
HAKIOHHOU NIOCKOCTU. »
[ Ipakmuxym «M3mepenue Koagh@uyueHma no8epxXHOCMHOZ0 HAMANCEHULY 1
/ Ipakmuxym « M3mepenue ko3 puyuenma nosepxHoCmHo20 HAMANCEHUsL) 1
1 [ToBTOpEHME TEMBI «ATrperaTHble COCTOSIHUS BEIlle-
CTBa»

HOBTOpCHI/IC TEMBI «AFpeFaTHHC COCTOsAHUA BEIIC-

CTBa»
/3mepenue koappuyuenma nosepxnocmmuozo namsaxcenus Mzmepernue abco-arom- |1
HOU 811ANCHOCMU 8030VXA U OYEHKA MACCbL NAPO8 8 NOMEWeHUU
U 3mepenue ko3gppuyuenma nosepxHocmuoco namaxcenus Uzmepenue abco-nrom- |1
HOU 61aJICHOCMU 8030YXA U OYEHKA MACCHl NAPO8 8 NOMeueHUU
Obo6warowuii ypox 1
68 Peseps 2/10 170
11 knacce
[ba3oBblii ypoBeHb (2 yaca) Yriy6s1eHHbI YPOBEeHB (5 4acoB)
PA3JIEJI 4. DJIEKTPOJIMHAMMKA (11 1) PA3JIEJT 4. DJIEKTPOIMHAMMKA (27 u)
Tema 4. Maznummnoe none. Inekmpomacnumuasn unoykuyus (11 u) Tema 4. Maznummnoe none (14 u)

[locTostHHBIE MarHUTHL. B3anMozelicTBHE NOCTOSHHBIX MAarHUTOB. MaruuTHoe [B3anMozieicTBue NOCTOSHHBIX MATHATOB U ITPOBOJHUKOB C TOKOM. MarHutHoe
rosie. Bektop MaruuTHOM MHAYKUUU. [IpUHIUI CYyIIEepIIO3ULIMA MATHUTHBIX  [ToJIe. BEeKTOp MarHUTHOM MHIYKUMH. [IpHHIUII CyIIepIIO3UIIMY MATHUTHBIX
nosied. JInHuM MarauTHOM MHAYKIMK. KapTuHa JIMHWI MArHUTHON MHAYKIUY [rtosiel. JIMHuy MarHuTHOW MHIYKIMHA. MarHuTHOE 10JI€ NTPOBOAHUKA C TOKOM
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[10JIs1 IOCTOSTHHBIX MarHUTOB.
MarauTHO€E 10JIe MPOBOAHMKA C TOKOM. KapThHa JIMHUN MHIYKIIUU
MarHMTHOTO
MOJISL IJTMHHOTO MPSMOTO TPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJIHUKA,
KaTylIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBue npoBOAHUKOB C TOKOM.
Cuita AMriepa, €€ MOJy/Ib U HalpaBJICHUE.
Cuna Jlopenua, e€ MoAyib U HarlpaBiieHUE. J[BUKeHNE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM I1oJie. PaboTa cHibl
Ulopennia. SIBieHue 2IeKTpOMarHuTHON MHIYKIMHU. [T0TOK BeKTOpa MAarHUTHOM
mHAYKIUK. O/1C nHAyKunuy. 3aK0oH 3J1€KTPOMarHuTHOW nHAyKuuu Papasnes.
Buxpepoe smekTpudeckoe nojie. 3C uHIyKIUU B TPOBOAHUKE, TBHKYIIIEMCS
[TOCTYIIATEIbHO B OJHOPOJAHOM MarHuTHOM nosie. [Ipasuio Jlenna.
N HaykTuBHOCTD. SIBnenue camonnaykuuu. I{C caMOMHIyKIUN.
DHEPrusi MArHUTHOTO TOJISI KATYIIKU C TOKOM.
(DIIEKTPOMAarHUTHOE T0JIE.

Texnuueckue ycmpoicmea u Hnpakmuieckoe npumeHeHue: TOCTOSHHBIE
MAarHUThl, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
4aCTHUIl, MHAYKIITMOHHAS TI€Yb.

[emoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHUE DIEKTPOHHOIO MTyYKa MarHUTHBIM TIOJIEM.
JIMHUM MHIYKIMY MarHUTHOTO TOJISL.
B3aumogneiicTBue 1ByX MPOBOJHUKOB C TOKOM.
Cuna Amrepa.
Jenictere cuibl JJopeHIla Ha HOHBI DIEKTPOIIUTA.
SIBneHue AIEKTPOMAarHUTHON UHYKIUH.
IIpaBuio Jlenna.
3aBucumocth OJIC MHAYKIIMHM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MIOTOKA.
10. SIBmeHne CaMOMHIYKIUU.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut
1. HM3ydeHne MarHMTHOTO MOJIS KATYLIIKU C TOKOM.
2. HccnenoBanue neiCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
3. HccnenoBanue siBleHUS AEKTPOMAarHUTHON UHTYKIIUH.

L o N U; A WDNR

(TIpsiMOTO MTPOBOJIHUKA, KaTYIIKK M KPYroBoro Butka). OneiT Opcrena. Cuna
[AMIiepa, €€ HanpaBieHue U Moaynb. Cuina JlopeHna, e€ HanpaBiIeHUE U MOYIb.
/[BrKeHHE 3apsKEHHON YaCTHUIIbI B OTHOPOJHOM MarHUTHOM Mosie. PaboTa cuiisl
Ulopenuia. MaruutHoe nose B BeuiecTse. Peppomaznemuku, napa- u
ouamazHemuKu

Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccvl: IMNPUMEHEHNE
[TOCTOSTHHBIX MarHuToB, AIIEKTPOMArHMuTOB, TECTEP-MYIBTUMETP,
PIIEKTPONBUTATEINH SIKOOH, YCKOPUTENHU 3JI€MEHTaPHBIX YACTHII.

Jemoncmpayuu

1. KapruHa 1MHUN MHAYKIIMY MarHUTHOT'O MOJISI II0JIOCOBOTO U ITOJJKOBO-
00pa3HOro NOCTOSIHHBIX MArHUTOB.

2. KapruHa nMHMA MarHUTHOM HMHAYKUMU MOJS JJMHHOIO MPSIMOTO
IIPOBOJTHUKA W 3aMKHYTOIO KOJBLEBOIO IPOBOJHHMKA, KaTyIIKY|
C TOKOM.

3. B3zaumopneicTBue IByX IPOBOJHUKOB C TOKOM.

4. Cuna Ammnepa.

5. JeiictBue cuiibl JlopeHiia Ha HOHBI AJIEKTPOJIUTA.

6. HaOnronenue 1BU)KEHUS IMydKa 3JI€KTPOHOB B MATHUTHOM IIOJIE.

7. 1lpuHDun NEeNCTBUS IEKTPOU3IMEPUTEIBHOIO npudopal

MarHUTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuit sxkcnepumenm, nabopamopmsie padomol, nPAKMuKym
HccnenoBanne MarHUTHOTO MOJISI TIOCTOSSHHBIX MarHuTOB.
HccnenoBanue CBOUCTB (peppOMarHeTHKOB.
HccnenoBanue AeicTBYs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunsl AMmepa.
W3ydeHne 3aBUCHMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.
OmnpenerneHne MarHUTHOM MHAYKLIHMHM Ha OCHOBE HM3MEPEHHS CHIIBI
Awmrmepa.

ANl
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Tema 5. Dnekmpomaznumnan unoykuus (13 1)

SIBIIeHME NIEKTPOMArHUTHOW MHAYKIMH. [I0TOK BekTOpa MarHUTHON MHJTYKIIMH.
OJ1C nHaykumu. 3aKoH 31eKTpoMarHuTHoM nHaykuuu @apanes. Buxpesoe
hiiekTpuueckoe nojie. Toku @yko. IJIC MHAYKIIMK B TPOBOJHUKE, ABUKYIIEMCS
[TOCTYIIATEIbHO B OJHOPOAHOM MarHuTHOM nosie. [Ipasuio Jlenna.
H1ykTUBHOCTB. KaTyIika HHAYKTUBHOCTH B LIETIU IOCTOSTHHOT'O TOKA. SIBneHue
camonHaykuuu. IIC caMOMHAYKIIMHU. DHEPTUsS MArHUTHOTO I10JI KaTyLIKU
C TOKOM. DJIEKTPOMarHuTHOE 1oJe

Texnuueckue ycmpoucmea u mexHonI02UYecKue npoyeccvl: WHIYKIMOHHAS
[eyb, COJECHOMJ, 3alUTa OT AJIEKTPU3ALUU TN NPHU JBMKEHUM B MarHUTHOM
[10J1€ 3eMJIH.

lemoncmpayuu
1. Habnrogenue siBneHUs 31EKTPOMArHUTHOW WHAYKIIMH.

2. MHccnenosanue 3aBucumoctu J/IC MHAYKLIHMH OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MTOTOKA.

3. IlpaBuio Jlenna.

4. TlapeHume MarHuTa B alIFOMUHUEBOM (MeAHOM) TpyOe.

5. JSIBneHue caMOMHIYKIIMH.

6. Uccnenoanue 3aBucumoct JJ[C CcaMOMHIYKIMH OT CKOPOCTH

HU3MCHCHU CHUJIbI TOKA B IICIIHN.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomul, npakmuxKym
1. HccnenoBaHue sIBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.
2. OmnpezneneHue UHAYKIUU BUXPEBOTO MArHUTHOT'O MOJISL.
3. HccnenoBaHue sBICHHUS] CAMOMHIYKIIMH.
4. COopka MOZIETH AIIEKTPOMArHUTHOTO T€HEPATOPA.

PA3/IEJI 5. KOJIEBAHV 11 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHWA 11 BOJIHBI (60 u)

Tema 1. Mexanuueckue Konebanus u INeKMpPoMazHuUmHble Koaeoanus

(94

Tema 1. Mexanuueckue xonebanus (10 u)
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KoneOarenpHasa cucreMa. CBOOOIHBIE MEXAaHHUECKHUE KOJIEOaHU.
["apmonnueckue konedbanus. [lepuon, yacrora, ammuTyaa u ¢asza KoiedaHui.
[ [py>kMHHBIA MagTHUK. MareMarn4eckuii MassTHUK. YpaBHEHUE
rapMOHUYECKHX Kosiebanuil. [IpeBparienue sHepriun Mpu rapMOHUYECKUX
KOJICOAHUSX.

KoneOarenbHbIil KOHTYp. CBOOOAHBIE ANIEKTPOMArHUTHBIE KOJIeOaHHs B
1/1eaIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEX/y MEXaHUUECKUMU U
PIIEKTPOMAarHUTHEIMU Kosiebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHHUs
SHEpruu B UealbHOM KojebareabHoM KoHType. [Ipencrasinenue o
BaTyxaroumx Konebanusax. BeiHyXIeHHbIe MEXaHUYECKHUE KOIeOaHuUs.
PezoHaHc. BelHYX/IeHHBIE 27IEKTPOMarHUTHbBIE KOJIeOaHusl.

[lepemennbiii TOk. CUHyCOUJaIbHBIN IEpEMEHHBINA TOK. MOILIIHOCTD
[IEpEMEHHOT0 TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE 3HaU€HUE CUJIbI TOKA U
HanpspkeHus. Tpancdopmarop. [IponsBoacTBo, nepenada u norpedieHne
PIIEKTPUUYECKOI SHEPruH. DKOJIOrMUECKUE PUCKU MTPH ITPOU3BOJICTBE
hrieKTpo3Hepruu. KynbpTrypa ncnoib30BaHus 3J€KTPOIHEPTUU B TIOBCETHEBHOM
PKH3HU

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue: SIEKTPUUECKUH
3BOHOK, T€Heparop MepeMeHHOro TOKa, JMHUH JIeKTporepeiay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KoleOaTenbHONW CHCTEMBbI (IIPYKUHHBIHN
WJTU MaTeMaTUYeCKUN MasiTHUK).
Habmronenue 3aryxaromux KoieOaHui.
HccnenoBanre CBOMCTB BRIHYXACHHBIX KOJICOaHUH.
Habnronenue pe3onanca.
CB00OOAHBIE PJIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcmunorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAmpsDKEHUS OT
BPEMEHM) U1 IEKTPOMAarHUTHBIX KOJIEOaHUH.
Pe3onanc npu nociieoBareIbHOM COEAMHEHUU PE3UCTOPA, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJICHCATOPA.
8. Mogenb JIMHUU 3EKTpoIepeaayu.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. MHccrnemoBanue 3aBHCHUMOCTH TIepUOJa MallbIX KoieOaHUI rpy3a Hal
HUTHU OT JIJTAHBI HUTH U MAcCChI Tpy3a.

o v kAW

2.

KonebarenpHasg cucreMa. CBOOOIHBIE KOIeOaHMUS.
["apmonndeckue konebanusi. Kunemarnyeckoe U JUHAMHYECKOE OMTHCAHHE.
DHEepreTU4ecKkoe OMrcaHue (3aKOH COXpaHEHUs] MEXaHU4eCKol Heprun). Buisod
OUHAMUYECKO20 ONUCAHUSA 2APMOHUYECKUX KONeDAHUU U3 UX IHEP2emUiecKoeo
1 KUHEeMaMUyecKo20 ONUCAHUSL.
Amnaumyoa u ¢pasa konebanuil. Cesizo amniumyost Koiedanutl UCXOOHOU
BEIUUUHBL C AMIIUMYOAMU KONeDAHUL €€ CKOPOCU U YCKOPEHUS.
[lepuon u gactoTa konebanuii. [lepron ManbIx CBOOOTHBIX KOJICOAHMIA
MaremaTnyeckoro MasiTHUKa. [lepuoa cBOOOIHBIX KoeOaHU MPY>KUHHOTO
MasITHUKA.
[TonsTre o 3aryxaromux konebanusx. Beinyx1eHHbIe Konebanus. Pezonanc.
Pe3onancHas kpuBas. BinsHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
|ABTOKOJIC0aHUS

Texnuueckue ycmpoucmea u mexHono2U4ecKue npoyeccovl: METPOHOM, Yachl,
Kauesil, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu
1. 3ammch Koiae0aTeILHOTO IBUKEHHUS.

2. HaOmoneHne HE3aBUCHUMOCTH TEPHOJA MAJBIX KoJeOaHWU Tpy3a Ha
HUTH OT aMIUTUTY/BI.

3. UccnenoBanue 3aryxaroolux KojeOaHMM M 3aBUCMMOCTH Nepuoial
CBOOOJIHBIX KOJIEOAHU OT CONPOTHUBIICHHUS.

4. HccnenoBanue kojeOaHMM Tpy3a Ha MAacCHBHOHM MpPYKHHE C LEJbIO
(dbopMHpOBaHUS TIPEACTABICHUN 00 MICATBHON MONENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEHUs HEPruM MpH KoJeOaHUIX Tpy3a Ha MPYKUHE.

6. HccnenoBaHue BBIHYXKJCHHbBIX KOJIEOaHUH.

7. HalGmronenue pe3oHaHca.

Yuenuueckuit skcnepumenm, nabopamopnvie pabomeut, npaKkmuxym
1. Usmepenue nepuosa CBOOOIHBIX KoJIeOaHU M
Y TIPY>KUHHOTO MasiTHUKOB.

HUTSAHOTO|

HccnenoBanue MNEPpEMCHHOTO TOKa B MLOCMNKU H3 MOCICAOBATCIILEHO

2. H3yyeHue 3aKOHOB JIBIKEHHS Teja B Xofe KojeOaHUN Ha ympyrom
IOJBECE.

3. HW3ydeHue ABMIKEHHS HUTSHOTO MasiTHHUKA.

4. TlpeoOpazoBaHHE YHEPTUU B MPYKMHHOM MasiTHUKE.

5. WccnepoBanue yObIBaHUS aMIUIMTYAbI 3aTYXAIOIIKUX KOJIeOaHHUI.
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COETMHEHHBIX KOHAEHCATOPa, KaTYIIKUA U PE3UCTOpA.

6. HccnenoBanne BHIHYKICHHBIX KOJICOAHMIA.

Tema 2. dInekmpomaznummnuie koneoanusn (15 u)

KoneGarenbHblil KOHTYp. CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUs
B 1/1ealbHOM KoJieOaTenbHOM KoHType. Popmyna Tomcona. Cesnze amnaumyosi
zapsioa KoHOeHcamopa ¢ amMnaumyoou CUbl MOKA 8 KO1ebameibHOM KOHMype.
3aKOH COXPAaHEHMs SHEPTUU B U1€aTbHOM KOJe0aTeIbHOM KOHTYPE.
3aTyxaromiye JeKTPOMarHuTHbIC KojieOaHus. BeIHYXIeHHbIC
PIIEKTPOMArHUTHBIE KOJIeOaHMUs.
[lepemeHHbII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMILJIUTYIHOE
1 IeHCTBYIOILEE 3HAYCHNE CUJIbI TOKA M HAIPSHKEHUS IPU Pa3IUdHON hopme
3aBHCHUMOCTHU IIEPEMEHHOI0 TOKa OT BPEMEHHU.
CumnycoudanvHulii nepemeHnnbvlli mox. Pezucmop, kKonoencamop u Kamyuka
UHOYKMUSHOCIMU 8 YeNnU CUHYCOUOATbHO20 NepemMenHo20 moxa. Pezonanc mokos.
Pe30Hanc HanpsiceHull.
neansHbIi Tpancopmarop. [IponsBoacTBo, nepeaada u moTpedIcHne
PIIEKTPUUYECKOI SHEPTHUH.
DKOJIOTUYECKHE PUCKM HpU IPOU3BOACTBE AeKTpodHepruu. Kynsrypal
MICII0JIb30BAHMSI JIEKTPOIHEPTUH B TIOBCEJHEBHON KU3HU.
Texnuueckue ycmpoucmea u mexHojio2udyeckue npoyeccyl: IEKTPUYEeCKHH
3BOHOK, T€HEPATOP IEPEMEHHOIO TOKA, TUHUM JIEKTPOIEepeaay.
Jemoncmpayuu
1. CBoOojHbIE 3IEKTPOMAarHUTHbIE KOJIeOaHMs.
2. 3aBUCHUMOCTb 4YacTOThl CBOOOJIHBIX KOJE€OAHMH OT WHIYKTUBHOCTHU
1 EMKOCTH KOHTYpA.
OcuusutorpaMMsl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.
['eneparop He3aTyxaroUMX AEKTPOMAarHUTHBIX KOJIEOaHUH.
Mozeinp 2IeKTpOMarHUTHOTO FeHEpaTopa.
BoinyxkaeHHbIE CHHYCOUIaIbHbIE KOJIeOaHusl.
Pesucrop,  karymka  MHAYKTUBHOCTM W KOHAEHCATOp B IIENH
MEPEMEHHOTO TOKa.
8. Pe3oHaHc mpu IOCIENOBATEIILHOM COEIMHEHUU PE3UCTOpa, KaTyIIKH
MHAYKTUBHOCTHU U KOHJEHCATOpa.
9. VYcrpoiicTBO M MPUHIUI JeHCTBUS TpaHCHOpMATOPA.
10. Monens TMHUM 3EKTpoIepesadn.

NownAWw

Yuenuueckuit s3xcnepumenm, nabopamopnsie padomot, NPAKMUKYM
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1. HWsydenme Tpanchopmaropa.

2. HWccnemoBaHume  MEPEeMEHHOTO  TOKAa  4Yepe3  IOCIEO0BaTEIbHO
COCIMHEHHBIC KOHACHCATOP, KaTyIIKy U PE3UCTOP.

3. HaGmonenue 31eKTpOMarHUTHOTO PE30HAHCA.

4. HccnenoBanue pabOThl HCTOYHHKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHummusle 60wl (5 u)

Tema 3. Mexanuueckue u 31ekmpomazuumnsle 6oanwt (10 u)

MexaHnueckue BOJIHBI, yCI0BuUs pacnpoctpanenus. [lepuon. Ckopocts
[PaCIIpPOCTPAaHEHMs U JIIMHA BOJIHEL. [lonepednsie U IPOJOIbHBIE BOJIHBI.
uTtepdepenius u nudpakius MexaHu4eckuX BoJH. 3ByK. CKOPOCTH 3BYKa.
['pomKocCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DJI€KTpOMarHUTHbIE BOJIHBI.
YcoBUs M3yYeHUs 3IEKTPOMAarHUTHBIX BOJIH. B3anMmHas opueHnTanus
BeKTOpOB E, B, v B 3JIeKTpOMarHuTHOM BoJiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpakeHUE, PEJIOMIICHHE, O pu3alus, TudpaKius, HHTepPepeHIns.
CKOpOCTB 3JIEKTPOMarHUTHbIX BOJIH. [1Ikana aneKTpoMarHUTHBIX BOJIH.
[IpriMeHeHre AIeKTPOMAarHUTHBIX BOJIH B TeXHUKE U ObITY. [IpuHITUIBI
[PanuoCBs3H U TeleBUIeHUs. Paqnonokanus. DIeKTpOMarHUTHOE 3arpsa3HEHHE

OKpPY’KaloIel Cpebl.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: MYy3bIKaJIbHBIE
WHCTPYMEHTHI, YIABTPa3BYKOBasl IMArHOCTHKA B TEXHUKE M MEAHIIMHE, paaap,
panuonpUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-mneys.

Hemoncmpayuu

1. OOpa3oBaHue W paCHPOCTPAHEHHE IMOMEPEUHBIX M MPOAOIBHBIX
BOJIH.

2. KoneOmromieecs Teno kak HCTOYHUK 3BYKa.

3. HabGmoneHue oTpaskeHus: U NPEIOMIICHUS] MEXaHUYECKUX BOJIH.

4. Habmonenune natepdepeHun U AudpaKul MEXaHMUECKUX BOJIH.

5. 3BYKOBOW pE30HAHC.

6. HaOmroneHue cBA3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOU
1 4acTOTOM KosieOaHMii.

7. HccnenoBaHue CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTpaKeHHE,

MIpeJoMIIeHUE, oJsApr3anus, Tuppakus, HHTepPepeHIIHs.

MexaHuueckue BOJIHBI, YCIOBHS UX pacripocTtpaHenus. [lonepeunsie
1 IIPOZI0JIbHBIE BOJIHBI. [lepros, CkopoCTh pacipOoCTpaHEHMsI U JIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTPaKeHUE, MpeIoMIIeHHEe, HHTep(hepeHIIH
1 iudpakums.
3Byk. CkopocTh 3ByKa. ['pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[[IymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.
DJIEKTPOMATrHUTHBIE BOJIHBI. YCIOBHS U3JTyUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHasi OpyeHTalKs BEKTOPOB B AJIEKTPOMAarHUTHOMN BOJIHE.
CBOMCTBA 311€KTPOMAarHUTHBIX BOJIH: OTPa)XEHUE, PEIOMIICHUE, TIOJIIPU3ALINS,
uHTepdepenus u qudpakuus. [llkana snekrpomarautHeIX BoiH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIIUIIBI paanoCBs3H
1 TeneBueHUS. Pannonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHNE OKPY Karolen
CpeIbl

Texnuueckue ycmpoucmea U npaKmuyeckoe npuMeHeHue: MYy3bIKaIbHbIE
MHCTPYMEHTHI, pajiap, paJuonpuEéMHUK, TeleBU30p, aHTeHHa, Tenedon, CBY-
[e4b, YIbTPa3ByKOBAasl IMarHOCTHUKA B TEXHUKE U MEUIIMHE.

Jemoncmpayuu

1. OOpa3oBaHuE U PACIPOCTPAHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJH.

2. KoneOmromeecs Te10 Kak HCTOYHHK 3BYyKa.

3. 3aBMCHMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

4. HabmioneHue oTpakeHUs U NPEIOMIICHHUS] MEXaHUYECKHUX BOJIH.

5. Habmonenue uatepdepeHny u AudpaKuu MEXaHUUYECKUX BOJIH.

6. AKycTHyecKkuil pe30oHaHC.

7. CBoNCTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

8. HabmiogeHue cBsi3u IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOH
¥ 4acCTOTOH KoJieOaHuii.

9. HccnenoBaHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH:  OTPAXKEHHUE,

npesjgoMIIeHUe, NoJsipu3alys, Judpakius, nHTephepeHIsl.
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10. OGHapyxeHue HHOPAKPACHOTO U YIBTPA(UOICTOBOTO U3ITYUCHUM.
Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomut, nPAKMUKyM

1. H3ydeHue nmapameTpoB 3BYKOBOM BOJIHBI.
2. W3yyenme pacnpocTpaHeHUs  3BYKOBBIX  BOJIH B 3aMKHYTOM|
MIPOCTPAHCTBE.

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [ IpsMonuHeHoOe pacnpoCTpaHEHUE CBETA B
OJIHOPOIHOM cpenie. ToueuHblid UCTOYHUK cBeTa. JIyu cBera.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoenue n3oopakeHuit B
[JIOCKOM 3€pKalie.

[Tpenomiienue cBera. 3aKOHBI PEIOMIICHHS CBETa. AOCOIIOTHBIN MOKA3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yroi nojJIHoOro
BHYTPEHHET0 OTPa’KEHUSI.

Jlucniepcus cBeta. CiioxkHbIi coctaB 6enoro cBeta. Lset. CoOuparomue u
[paccerBaroIINe JTUH3bI.

Tonkast 1uH3a. POKYCHOE pacCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI.
[TocTpoenune n300pakeHuil B COOMPAIONINX M PACCENBAIOIINX JIMH3AX.
DopMyna TOHKOU JIMH3bI. YBETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

Bonnosas ontuka. MHTepdepenus ceera. KorepeHTHbIE HCTOUYHHMKH.
YcioBust HaOIIOIEHUST MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOI
KapTHUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Tudpaxius ceeta. Judpakiimonnas pemeérka.

'YcnoBue HaOMoIeHHS TIIAaBHBIX MAKCUMYMOB TIpH [a/IeHUH
MOHOXPOMATHUYECKOTO CBETA Ha JUPPAKLUOHHYIO PEIIETKY.

[Tonsspu3zanus ceeTa

Texnuueckue ycmpoucmea U npaKkmuyeckoe npumeHeHue: OYKH, IIyla,
(oToanmapar, NMPOEKLUUOHHBIN ammapar, MHKPOCKOIN, TEJECKOI, BOJIOKOHHA]
OIITHKA, TU(PPAKIIMOHHAS PENIETKA, TOJIIPOU.

Jlemoncmpayuu

1. IlpsimonuHelHOE pacIpoCTpaHEHUE, OTPAKEHHE U TPEIOMIICHUE
cBeta. Ontudyeckue NpudopHI.
[TomHOE BHYTpEeHHEEe oTpakeHne. Mojieslb CBETOBO/IA.
VccnenoBanue CBOMCTB H300paskeHUH B JIMH3AX.

[ [pssMOJIMHEHOE paCIIPOCTPAHEHHE CBETa B OMHOPOAHOMU cpene. Jlyd cBera.
ToueuHblll NCTOUHUK cBeTa. OTpakeHHUE cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0paxkeHuit B miaockoM 3epkaie. Cihepuueckue seprana.
[Ipenomienue cBera. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeb
rpenomieHusi. OmuocumenvHulii nokasamens npenomaenus. Ilocmosncmeo
uacmomuvl cema u COOMHoUleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMAmMuyecKko20 ceema uepes epanuyy pazoena 08yx onmuyecKux cpeo.
Xo0 nyueti 6 npuzme. Jlucniepcust cBera. CioxHbIN cocTaB Oenoro csera. L[Bet.
[lonHOE BHYTpeHHEE OTpaskeHHE. [IpenesbHbIi yroi MoJIHOTO BHYTPEHHETO
orpaxkenus. Codbuparowue u pacceusarowjue 1un3ol. Tonkas nunza. PokycHoe
[PACCTOSIHME U ONITUYECKAsl CHJIA TOHKOM JIMH3BI.

3asucumocms oKycHo20 paccmosnnus MOHKOU chepuyecKol TuH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEISL NPEIOMAEHUSL.

DopMyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH30M.

X00 nyua, npoweduieco 1un3y noo npou3BoNbHLIM Y2lIoM K €€ 21a8HOU
onmuyeckotl ocu. [locmpoenue uzoopasxicenuti mouxku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBATOWUX TUH3AX U UX CUCTNEMAX.

Onmuueckue npubopul. Paspewarowas cnocoonocms. I 1a3 kak onmuveckast
cucmema.

[ [penenbl NPUMEHUMOCTH FEOMETPUUECKON ONITHKHU.

Bonnoas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOUHUKH. YCIOBHS
HAOTIOICHN ST MAKCUMYMOB 1 MUHIMYMOB B HHTE€P(EPEHIIMOHHON KapTUHE OT
TBYX KOT€pEHTHBIX UCTOUHUKOB. [IprMeph! KilaccuuecKkux HHTEpPEepeHINOHHBIX
CXEM.

ludpaxus ceera. udpakinonHas pemeTka. YcinoBrue HabIoIeHus TIIaBHbIX
MaKCUMYMOB TIPU MAJCHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JUPPAKIMOHHYIO
[PELIETKY.

[lonsipusanus cBera

Texuuueckue ycmpoﬁcmea u mexHoaocuueckue npoyeccwvl. OYKH,

ayma,
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Mopnenu MUKpPOCKOIIA, TEIECKOIIA.
Habmonenne nuatepdepeHum cera.
HaGmonenue mudpakuuu cBera.
Habmonenue aucrnepcun cBera.
[TomydeHue CrieKTpa ¢ TOMOIIBIO TPU3MBI.

© 0N U

10. Habmronenue nomnsipusaiiiy CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. H3mMepenue nokasaress nIpelOMIICHHs CTEKIIa.
2. HccnenoBanue cBOWCTB N300pakeHUH B JIMH3AX.
3. HaGmonenue nucnepcuu cBera.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIIETKH.

nepuckor, (oToarnmapar, MAKPOCKOI, MPOEKIIMOHHBIN armapar, MpOCBETICHHE
OTITHKH, BOJIOKOHHAS ONTHKA, TUPPAKIIHOHHAS PEIIETKA.
Jemoncmpayuu

3aKOHBI OTPAXKEHHUS CBETA.

HccnenoBanue nmpeaoMiIeHUs CBETA.

HabmoeHne moHOro BHYTPEHHET0 OTpaskeHusl. MoJienb CBETOBO/IA.
HccnenoBanre Xxoma CBETOBBIX ITYYKOB Yepe3 IIOCKOINAPALICIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB M300payKEHUH B JIMH3AX.

Monenu MUKpockona, TeJecKona.

HaGmronenue narepdepeHIum ceera.

Habmronenne nBeTOB TOHKHUX IUIEHOK.

Hab6mronenue nudpaknuu cBeTa.

N3ydenne nuppakiMOHHON PEIIETKHU.

HaGnronenue nudpakiiMOHHOTO CIEKTpa.

HabGnronenue nucnepcuu cBera.

HaGnronenue mossipusaiiuuy cBeTa.
[IpumMeneHue MoNSIPOUIOB ISl U3YUCHHS MEXaHUUECKUX HaNpsKeHUN
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut, npAKmMuKym

b

® N

0.

10.
11.
12.
13.
14.

1.

N

XN AW

10.

11

. Habmronenne u nccnenoBanue 1upakiimOHHOTO CIIEKTPA.
12.
13.

W3mepenue nokasaresnst NpesioMIICHUs CTEKIA.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHMS OT BELIECTBA
(Ha mpuMepe )KUJIKUX JIUH3).

N3mepenue GpoKycHOro pacCTOSHUSI pacCEUBAIOIINX JIUH3.
[Tomyuenue n3o00pakeHus: B CUCTEME U3 MJIOCKOT0 3€pKaJia U JINH3BI.
[Tony4yeHnue n300paxeHus: B CHCTEME U3 JABYX JIMH3.
KoHcTpynpoBaHue TenecKOMMYeCKIX CUCTEM.

HaGmonenue nudpakuuu, nHTEpQEpeHLnu 1 MOJSpU3aluU CBETa.
W3ydeHune mnonspu3alMd CBETa, OTPaXEHHOIO OT IMOBEPXHOCTH|
JURJIEKTPHUKA.

N3ydenne natepdepeHIny 1a3epHOro U3Iy4eHNs Ha IBYX LIETISIX.
Habmronenue aucnepcum.

W3mepeHne 1IuHbBI CBETOBOM BOJIHBI.
[lomyyenune cnekTpa M3IydeHUs CBETOAMONA IIPU  TOMOUIY]
JU(PPAKIMOHHON PEIIETKH.
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PA3JIEJI 6. OCHOBBI CIIEIIMAJIbHOM TEOPUU
OTHOCHTEJIBHOCTHU (4 u)

PA3JIEJI 6. OCHOBBI CITELIAJIBHOM TEOPUM OTHOCUTEJILHOCTU
(5 1)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevt CTO (5 u)

['paHuIBI MPUMEHUMOCTH KJIACCHUECKON MeXaHUKHU. [TocTymarbl
CHEeLUATILHON TEOPUU OTHOCUTEIIbHOCTU: MHBAPUAHTHOCTD MOJYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIUIT OTHOCUTEJIbHOCTH DUHIITEHHA
OTHOCUTEIBLHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAIllCHHE
THHEL

DHEPrusi U UMITYJIbC PENATUBUCTCKON YaCTHULIBI.

CBs13b MacChl C DJHEPTUEH U UMITYJILCOM PEIIITUBUCTCKOM YaCTHUIIBI. DHEPTHS
TOKOSI

[‘paHuUIIbI IPUMEHUMOCTHU KJIacCHUeckoil MexaHuku. [locTynarel crienuanbHON
T€OPUH OTHOCUTEIHLHOCTH.
[IpocTpancTBEeHHO-BpeMeHHOM nHTEepBall. [Ipeodpa3oBanus Jlopenna. Yeimosue
MpUYUHHOCTH. OTHOCUTEILHOCTD OJTHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHU
11 COKpaIleHHEe JUITUHBI.
(DHEpPrusi U UMITYJbC PEJIITUBUCTCKON YaCTUIIBI.
CBsI3b MaccChl C SHEPruei U UMITYJILCOM PENIITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MOKOS
Texnuueckue ycmpoiicmea u mexHonI02UYecKue npoYeccol:
MPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopnsvie padomut, npakmuxKym
Onpenenenve HUMOYIbCAa W SHEPTHH  PEISITUBUCTCKUX — YACTHII
(dotorpadusaM TPeKoB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JIE).

CIIYTHUKOBBLIC

(o

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBA I ®U3UKA (25 u)

Tema 1. Fnemenmut keanmoeoi onmuxu (6 u)

Tema 1. Kopnyckynapno — eonnoeoui oyanuszm (15 u )

Dortonsl. Dopmyrna [1nanka cBsS3u S3HEPruU GOTOHA C €r0 YACTOTOW. DHEprus
1 UMITYTIbC (POTOHA

OTtkpeiTue u uccienoBanue poroddpdexra. OnbiTel A. I. CroneroBa. 3aKOHBI
doroadpdexra. YpapHenue Diinmreiina i poroaddekra. «KpacHas
rpanuiay Gorodddekra. Jlapnenue ceera. OnbiTel I1. H. JIebenena.
XUMHUYECKOE NEHCTBUE CBETA.

Texnuueckue ycmpoiicmeéa u npaxmuueckoe npumenenue: (POTOIIEMEHT,
(oTomaTunk, conHeuHas Oarapesi, CBETOANO/.
Hemoncmpayuu
®otordh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHEHIHETO (oTodddekra.
CBeToaHnoI.
Conneunast 6arapesl.

el

PaBHOBECHOE TETIIOBOE M3NTyUYeHHE (M3JIydeHHE aOCOMIOTHO YEPHOTO TENa).
3akoH cMmenleHus Buna. 'mnoresa M. Ilnanka o kBaHTax.
@®OTOHBI. DHEPIHsi U UMITYJIbC (POTOHA.
Dotorddext. OnbiThl A. I. CTonerosa. 3akoHs! poTodddexra. YpaBHeHUE
Ditamreitna s porosddexra. «Kpacnas rpanuna» gororddexra.
/laBneHue cBeTa (B YaCTHOCTH, JJaBJIEHHE CBETa Ha a0COIIOTHO MOIIOIIAIOIIYIO
1 aOCOJTIOTHO OTpaxarolryro moBepxHoctsb). OnbiTe [1. H. JleGenena.
BonHoBele cBoOMcTBa yacTull. Bonusl ne bpoiid. [lnnna BonHsl 1e bpoitns
1 pa3Mephl 00JIACTH JTOKAIU3AIUHU ABUXKYIIEHCs yacTuIlbl. KopmyckynspHo-
BOJTHOBOM Tyanu3m. Judpakxius 31eKTpOHOB Ha KpUCTaIIax.
Crietnguka namMepenuit B Mukpomupe. CoOTHOIIEHUS HEOpe1eIEHHOCTEN
[ eiizenOepra
Texnuueckue ycmpoticmea U mMexHOIO2U4ecKue npoyeccovl: CIEKTPOMETP,
(oroaneMeHT, (HOTOHATUMK, TYHHENIBHBIH MHKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.
Jemoncmpayuu

1. ®otorddeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.
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2. HWccnenoBanue 3akOHOB BHeEIIHETO (poTodddekra.
3. HccnenoBanue 3aBUCMMOCTH COMPOTHUBIICHUSI MOJTYIPOBOJHUKOB OT)
OCBEILIEHHOCTH.
4. Cseroguof.
5. Comnneunas Garapes.
Yuenuueckuit sxkcnepumenm, nabopamopmuie padomol, npaKmuKym
1. HccnenoBanue poropesucropa.

2. W3mepenne mnocrosHHOoM [lnanka Ha OCHOBE HCCIEIOBaHMUS
dotorddexra.
3. HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKa YE€pe3 CBETOAMON OT

HaIIpsKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. Duzuka amoma (5 u)

Monens aroma Tomcona. OnbiTel Pezepdopa mo paccesHuro o-4acTHil.
[Lnanerapnas monenb aroma. Ilocrynarsr bopa.
3nydeHue u norsouieHue (OTOHOB MPH MEPEX0/ie aToOMa C OJTHOTO YPOBHS
HHEpruu Ha Apyroil. Buael criektpoB. COeKTp ypoBHEN 3HEPIUH aToMa
BOJIOPOAA.
BosiHOBBIE cBOICTBA yacTull. BonHbl ne bpoitns. KopryckynspHo-BOIHOBOM
Tyanusm.
CrioHTaHHOE U BBIHY)KJIEHHOE U3JTy4YeHUE
Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. CieKTpaabHbIN
aHanu3 (CIEeKTPOCKOIN), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu

1. Mogens onbiTa Pezepdopaa.

2. OmpeneneHue IIMHBI BOJIHBI Ja3epa.

3. HaOmronenue nuHENYaTHIX CIEKTPOB U3TYUCHHUS.

4. Jlazep.
Yuenuueckuit sxcnepumenm, nadopamopnuie padbomut

1. HaOmroneHue IMHEHYaTOro CIeKTpa.

OmnbITH IO MCCIIEI0BAHUIO CTpOeHUs aroMa. [lnanerapHas Mozenb aroma
Pesepdopna.
[Toctynarsl bopa. U3nyuenue u nomomeHue (OTOHOB MPH MEPEXOJIE aToMa
C OJTHOTO YPOBHS DHEPTUH HA JPYTOM.
Busl ciektpoB. CrieKkTp ypoBHEN 3HEPTrUHU aToMa BOJIOpo/ia.
CroHTaHHOE Y BBIHYK/JIEHHOE U3JIydeHHe cBeta. Jlazep
Texnuueckue ycmpoiicmea U mexHoio2uueckue Hnpoyeccovl: CHEKTPaTbHbIN
aHaJIN3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMITBIOTED.
JHemoncmpayuu
1. Mognens onbita Pesepdopna.
2. HaOnronenue IMHENRYaThIX CIEKTPOB.
3. YcTpoHCTBO M AEHCTBHE CUETUYMKA MOHU3UPYIOIIUX YaCTHULL.
4. Omnpenenenve AJIMHBI BOJIHBI JJA3EPHOTO U3ITyYEHUSI.
Yuenuueckuit sxkcnepumenm, nabopamopmsie padomol, nPAaKmMuKym
1. HabGmronenue TMHENYATOro CIEKTpa.
2. HccnepmoBaHue cHekTpa pa3peXeHHOIO
1 U3MEepeHue nocrostHaon Puabepra.

aTOMapHOro  BOJOPOJQ|

Tema 3. Duzuxka amomno2o A0pa u Inemenmapuvix yacmuy (5 4 )

Tema 3. Duzuxka amomno2o a0pa u InemeHmapuvix yacmuy (5 4 )

DKCIIEPUMEHTBHI, TOKA3bIBAKOIIUE CIOKHOCTh CTPOEHUS siipa. OTKphbITHE
panroakTuBHOCTH. OnBITEI Pe3epdopaa mo onpeneneHuto cocrapa
aJIMOAKTHBHOTO M3ny4yeHus. CBoWCTBa anbba-, 6eTa-, raMMa-u3J1ydeHHsI.

Hyknonnas mozens siipa [eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe
qucio sapa. M3otomsl.

PanoakTuBHOCTB. AJibha-pacriaj. IEeKTPOHHbBIN U NO3UTPOHHBIN OeTa-pacna.
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BiusiHME paguoaKTUBHOCTY Ha XKUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeliTpona. Hyknonnas moznens siipa [eiisenOepra—IBanenko. 3apsy aapa.
MaccoBoe uncio siapa. M3oronsl. Anbda-pacnan. DIEKTPOHHBIN U
[HO3UTPOHHBIN OeTa-pacnal. ['amma-n3iydyeHne. 3akoH paMOaKTUBHOIO
pacmazia. DHeprus CBsI3U HYKJIOHOB B sizipe. SnepHble cuibl. Jledekt maccol
spa. SlnepHsie peakuuu. JesieHue u CUHTE3 sAnep. A nepHblid peakTop.
TepmosiiepHbIii cuaTe3. [Ipo0aeMBbl U TEPCIIEKTUBHI SAIEPHOU SHEPTETHKH.
JKOJIOTUYECKUE ACTIEKTHI SEPHOM 3HEPTETUKU. DIIEMEHTAaPHbIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. MeTOoAbI HAOMIONEHUS U PETUCTPAIMH 3JIEMEHTAPHBIX
gactui. OyHIaMEeHTANIbHEBIE B3auMoeicTBus. EqUHCTBO (hr3mueckoit
KapTUHBI MUpa
TexHuueckue ycmpoucmea U npaKmMuyeckoe NnpuUMeHeHue:
Kamepa BunibcoHa, siiepHbIil peakTop, arToMHast 0oM0a.
Jlemoncmpayuu
1. CY€TYMK MOHM3UPYIOLIUX YaCTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBaHue TPEKOB 4acTHIl (110 TOTOBBIM (oTorpadusim).

JIO3UMETD,

["amMa-u3inyyeHne. 3aKoH paJuOaKTUBHOIO pacnaaa. PaanoakTuBHBIE U30TOMBI B
rpupoze. CBONCTBAa HOHU3UPYIOIIETO U3TyYeHUs. BiusHue pagnoakTHBHOCTH
Ha >KUBbIE OpraHu3Mbl. EctecTBeHHBbIN (hoH n3nyuenus. Jlozumerpusi.
(OHEprusi CBA3HM HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Maccol sapa.
SAnepubie peakiuu. Jlenenne u cuate3 saep. SAnaepuoie peakTopsl. [Ipodaemsr
YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUUECKHUE ACTIEKThI Pa3BUTHS

51 1epHOM SHEpreTUKU. MeToAbl perucTpaluy U UCCIAEAOBAHMS JIEMEHTAPHBIX
yactull. OyHIaMeHTaIbHbIE B3aUMOJACHCTBUSA. bapruOHbI, ME30HBI U JICIITOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapK-Iit0OHHAs MOZIEIb aJpOHOB.
du3zuka 3a npenenamu CrannaptHoit moaenu. TémHas MaTepust U TEMHas
pHeprus. EnuHcTBO (hn3nueckoil KapTHHBI MUPA.

Texnuueckue ycmpoucmea u mexHoni02uyecKue npoyeccuvl: T03UMeTp, Kamepa
BunbcoHna, saepHBIi peakTop, TEPMOAIEPHBIN peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsI TOMOTrpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomut, npakmuxkym

1. HccnenoBanue TpekoB yacTHI] (110 rOTOBBIM (hoTorpadusim).
2. HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JJO3UMETPA.
3. H3ydenwue noromeHus 0eTa-4acTHI] AJIIOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKMU (7 1)

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUUN U ACTPODOU3INKU (12 )

Tema 1. Inemenmuvr acmpogpuzuxu (7 4 )

Tema 1. Inemenmuvt acmpogpuzuxu (12 u )

(JTanbl pa3BUTHS acTpoHOMUU. [IpuKitagHOe 1 MUPOBO33pEHYECKOE 3HAUEHNE
acTpoHoMuHU. Bun 3B€31HOTO HEGa. Co3Be3usl, SpKUe 3BE3/IbI, IIaHETHI,

nx sugumoe aBrkenne. Conneunas cucteMa. Comnie. ComHeunast
AKTUBHOCTB. lcTrounuk sHeprun ConHua U 3BE€31. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTUKH. /lnarpamma «CHeKTpasibHbIN KJ1acC — CBETUMOCTDY. 3BE3/IbI
[TIaBHOM ITOCJIEJOBATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

151 3BE3/] NIABHOM TOCJIEI0BAaTEIbHOCTH. BHYTpEeHHEE CcTpOeHUE 3BE3 .
CoBpeMEHHBIE NPEACTABIEHUS O IPOUCXOKIAEHUH U dBoounu CosHua u
3BE31. DTaIlbl )KU3HU 3BE3.

Mneunslii [1yrs — Hama ["anaktuka. [lonoxenue n asmxenne ConHua B
["amaktuke. Tumnel ramaktuk. Paguoranaktuku u kBasapbl. YEpHbIE OBIPHI B
sipax ranakTuk. Beenennas. Pacumpenune Beenennoil. 3akon Xa66ia.
PazOeranne ranaktuk. Teopus bomwinoro B3psiBa. PenukroBoe nzmydenue.
MacmtaOHas ctpykrypa Beenennoii. Meraranaktuka. Heperménusie

JTanbl pa3BUTUS ACTpOHOMUHU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMUU. [IpIMEHUMOCTB 3aKOHOB (HYU3UKHU JJIs1 OOBSICHEHUS TTPUPOIBI
KOCMHUYECKHX 00BEKTOB.

MeTo/1b1 aCTpOHOMHUUYECKUX HcciieqoBaHu. COBpEeMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaINOTENECKOIbI, BHEATMOC(hepHasi aCTPOHOMMUS.

B 3BE3n1H0T0 HEOa. Co3Be3usl, IpKUE 3BE3/IbI, TUIAHETHI, UX BUAMMOE
[TBIDKEHUE.

ConHeyHas cucTeMa.

Connue. Connevynasi akTUBHOCTb. Mlcrounuk sHeprun CosHIa U 3BE31.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CeKTpaIbHBIN Kilacc —
CBETUMOCTbY. 3BE3/IbI INIABHOM MOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY ISl 3BE3]1 TJIABHOM TMOCIIEeI0OBaTeIbHOCTH. BHYyTpeHHee cTpoeHue

3BE3. COBpCMCHHBIe MPEACTABJICHUA O IPOUCXOXKICHUN N 5BOJIFOLIUN COJ'IHI_Ia )4
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MpoOIeMbI ACTPOHOMHUH.
Yuenuueckue naonooenun
1. HaOmroneHuss HEBOOPYKEHHBIM  IVIa30M C  HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX ~ MPUIOKEHUW NI ONPEIEICHHUS  IMOJIOKEHHUS]
HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3AUS
CeBepHOro nostymapus 1 spkue 3BE3/bl.
2. HaOmronenus B teneckon Jlyasl, mianet, Mieunoro [Tytu.

3BE31. DTabl )KU3HU 3BE3I.
Muneunsiii [Tyte — Hama [Nanakruka. [lonoxenue u npuxenue ConHua B
["anaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbsl. YEpHbIE IBIPHI B
sinpax ranakTuk. Beenennas. Pacmmpenue Beenennoii. 3akon Xab60ia.
Paz6eranue ramaktuk. Teopus bosbioro B3psiBa. PenukroBoe uzmydeHue.
MacmraOHas cTpykTypa Beenennoil. MeraranakTuka.
Hepewménnsie mpobiieMbl aCTPOHOMHH

Yuenuueckue naonooenusn:

1. HaOmronenus 3BE3IHOTO Heba HEBOOPYKEHHBIM JIa30M|
C UCIIOJb30BAaHUEM KOMIIBIOTEPHBIX IMPUJIOKECHHUN IS ONPEICICHHUS]
MOJIOKCHHSI HEOCCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro MONyIIapus U spKue 3BE3JbI.

2. HaGmronenus B teneckon JIyHBI, TUTaHET, TYMaHHOCTEH | 3BE3IHBIX|

CKOILIEHHUMN.

OU3UUYECKUN [TPAKTUKYM (16 uacos)

Cnocobvl  uzmepenuss QUUYECKUX BEIUYUH  C UCNONL30BAHUEM  AHANO208bIX
U YuGhposvix UMEPUMENbHBIX NPUOOPO8 U KOMNBIOMEPHBIX OAMUUKOBbIX CUCHIEM.
Abcontomuvie u omHocumenbhvle No2PeutHoCmu U3MEPeHUll OUUYECKUX BETUUUH.
Oyenka epanuy nozpeuiHocmeii.

IIposedenue koceenHbIX UsMepeHUll, UCCTe008AHUL 3A8UCUMOCTEL
Qusuueckux seIUdUH, NPOBEPKA NPEOTIONCEHHBIX 2unomes3 (8blOop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pazdenax « Yuenuueckuil SKcnepumenm,
J1a060pamopHvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOUIEE ITOBTOPEHUE (15 u)

Ponb pu3MKHM 1 aCTPOHOMUU B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOW M 3TUYECKON cepax NesTeIbHOCTH YeJIOBEKA; POJib U MECTO
(U3MKN ¥ aCTPOHOMHH B COBPEMEHHOM HAayuyHOW KapTUHE MUPA; POJIb
¢buznueckoil Teopuu B GOpMUPOBAHUH MPEACTABICHUHN O HU3NUECKON
KapTUHE MUpPa, MECTO (PU3NUECKON KapTHHBI MHpa B 00LIEM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEICTABICHHM O MPUpoae

O06001IeHre U cUcTeMaTH3aIMs CoIep KaHusl pa3fenioB Kypca «MexaHuKay,
«MonexynsipHas (pu3MKa U TEPMOAUHAMUKAY, « DTEKTPOAUHAMUKAY,
«Konebanwst u BOHBI), «OCHOBBI CIIEIIUATBHON TEOPHH OTHOCUTEIHHOCTH Y,
«KBanToBas pusnka», « ANEeMEHTH aCTPOHOMHUU U aCTPOPHUZUKIY.
Porms  Qu3uku ¥ acCTPOHOMHHM B DKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cdepax NesTEIbHOCTH YEIOBEKa; POJb M MECTO
(U3MKN ¥ aCTPOHOMHHU B COBPEMEHHOW Hay4HOW KapTHHE MHUpA; 3HAYCHUE

OTHMCATEIbHON, CHCTEMAaTH3UPYIONIEH, OOBICHUTEILHONW W MPOTHOCTUYECKON
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dbyHKIMA (HU3HYECKOW TEOpHH; poJib (GU3HUECKOH TEOpHUH B (GOPMUPOBAHUU
MpEJCTaBICHUN O (PU3MUECKON KapTUHE MHpa, MECTO (PU3NUECKON KapTHHBI
MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IPEACTaBICHUMN
0 NIpUpPOJIE

Peseps (3 u) Peseps (10 u)

TemaTnyeckoe NJaHUPOBaHHE Kypca

11 kaacc
baszoevtit yposens (2 uaca) ‘meéﬂeuubm yposens (5 uacos)
Kom-Bo DJIeKTpoAMHAMUKA(nponoskenne) 11/27
HacoB MaruuTtHoe noJie 6/14
1 B3anmoeiicTBrE MOCTOSHHBIX MATHUTOB M MTPOBOJIHUKOB C TOKOM. MarHUTHOE
rnosie. Bektop MaruuTHOM MHAYKUUU. [IpUHIKI CynIepriO3UIIMM MAarHUTHBIX MOJEH.
UIvHY MarHUTHOW UHAYKIWH.
1 MarautHoe 1mose MPOBOIHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro BuTka). OnbiT Dpcrena. KapTuHa JIMHWI MArHUTHON UHAYKITUH TIOJIS
[MOCTOSIHHBIX MarHUTOB.
1 Onpeodenenue ycio8uii RPUMEHUMOCIU MOOENU OOHOPOOHO2O
MacHumHo20 nous.
1 Onpedenenue Hanpasnenus UHOYKYUU MASHUIMHO20 O
NpPOBOOHUKA C MOKOM
1 Maenummnoe none 6 sewecmee. Peppomaznemuxu, napa- u -
ouamazHemuxu
1 Cuna Amnepa, €€ HanpaBIEHUE U MOIYIb.
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Cuna Jlopenua, €€ HanpaBJIeHUE U MOAYIIb.
JIBr>KeHUE 3apsKEHHOM 4acTULBI B OHOPOAHOM
MarHuTHoM nose. Pabora cuiel Jlopenia.

IIposedenue koceenHvix usmepeHuti cuivl Amnepa, npogeoenue
uccnedosanusi - 3agucumocmell  medxcoy — uzuvecKkumu
BEIUYUHAMU U ONBIMOE  NO  NPOBEPKE  NPEONONCEHHOU
2Unomesvl Npu U3yveHuu Oelcmeus NOCMOSHHO2Z0 MA2HUmMa
HA PAMKY C MOKOM

ObvscHenue 0CHOBHBIX NPUHYUNOE OCUCMBUSL MeXHUUEeCKUX
YCmMpoUucme

Ipumepol pewenus 3a0au no meme « Cuna Amnepay

TexHUYecKre yCTpOMCTBA U TEXHOJIOIMYECKUE IIPOLIECCHI: IPUMEHEHHE
[IOCTOSHHBIX MArHUTOB, JIEKTPOMArHUTOB,TECTEP-MYIBTUMETP, dJICKTPOJBUTaTEIIb
SIK0OM, YCKOPUTENH HIIEMEHTAPHBIX YaCTHII.

JlaGoparopnas pabota Nel «Habnrogenue neiicTBisl MArHUTHOTO TIOJIST HA TOK

IIpumepyl pewenus 3a0au no meme « Cuna Jlopenya»

Pewienue pacuémmvix 3a0ay ¢ A6HO 3a0AHHOU U HESABHO
300aHHOT uU3UUECKOU MOOENbIO C UCNONIL308AHUEM OCHOBHBIX
3aKoH06 u popmyn no meme «Maznummoe noney.

PeuieHue KauecmseHHbIX 3a0a, mpeodyowux npumeHeHus
3ranuil no meme «Maenumnoe noney.

DJIeKTPOMArHUTHasi HHAYKIus 5/13

SIBneHue 3EeKTPOMarHuTHONM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIMH.
OJ1C uHayKIMu.

3aKOH 2JIEKTPOMAarHuTHON MHAYKIMU Dapases.
Buxpesoe anekrpuueckoe nose. Toku Pyxo.

O/{C unoykyuu 8 npoBOOHUKE, OBUNCYUWEMCS NOCMYNAMENLHO
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6 0OOHOPOOHOM MACHUMHOM NOJLE.

[ [pumepnbl peuienus 3a0a4 no meme «3aKoH
biekmpomacHumMHOU UHOYKYULY

Peuwienue pacuémmuvix 3a0a4 ¢ A6HO 3A0AHHOU U HESA8HO
3a0annoU (huzuueckol MoOenblo ¢ UCNONb308AHUEM OCHOBHBIX
3aKOH08 U hopmyn no meme « ANeKMPOMASHUMHAA UHOVKYUA».

IIpaBuno Jlenna. MuayktuBHOCTS. Karymka
WHIYKTHUBHOCTH B LI€IH ITIOCTOSHHOIO TOKA.

Asnenue camonHaykuu. IJ1C caMOMHIYKITUH.

Peuienue kauecmeeHHbiX 3a0a4, mpeoyowux npumMeHeHs.
3Hanull no meme « ANeKMpOMASHUMHASL UHOYKYUSLY.

Aneopumm ucnonvzoeanus npasuna Jlenya ons onpeoenenus
Hanpaesnenus moka ¢ Konmype npu ananuze spapuieckux u
bKcnepumenmanvbHblix 3a0ay

Cbopka mooenu 31eKmpoMacHUMHO20 2eHepamopda

SHGPFI/IH MAarauMTHOTI'O ITOJIA KaTYIIKX C TOKOM.
BHCKTpOMaFHI/ITHOe I10JIC

Jlaboparopnast pabota Ne2
«M3ydeHue ssBIeHHs SJIEKTPOMArHUTHOM WHIYKIIHID)

Obvsicrene 0CHOBHbIX npuUHYyuUnos oelcmeust mexHu4ecKux
ycmpoﬁcme U mexHojlocuvecKux npoyeccos, makux Kak.
I/lHayKL}MOHHCl}Z nevo, CO]Z@HOM@, sawiuma om aneKkmpusayuu
meiji npu 0BUDICEHUU 8 MACHUMHOM noae 3emiu.

Obobwaroue-nogmopumenvHoe 3auamue no meme
«DNeKMpOMASHUMHASL UHOYKYUSLY

3auem no meme « neKMpoMacHUMHASL UHOVKYUSL
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Kosieoanust u BoJHbI (60 1)
Mexannyeckue koaedoauusa 5-/10

KonebarenbHaas cucrema. CBOOOIHBIE KOJIEOAHMS.

I'apmonnueckue konedbanus. Kunemarnueckoe u
JUHAMUYECKOE OMUCAHUE. DHEPreTUYECKOe
oInucaHue (3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIrUM).

Buisoo ounamuueckoco onucamnus CapPpMOHUYECKUX KoneOanuil u3
Ux dHepecemu4ecKoco U KUuHemamu4eCkoco OnuCanusl.

Buinyoicoennvie konebanus. Pesonarnc. Pezonanchas Kpusast.
Brusinue samyxanus Ha 610 pe30HAHCHOU KPUBOL.
Asemoxonebanusl.

Pewenue pacuémmuvix 3a0au c 2610 3a0aHHOU U HEABHO
3a0aHHOU PU3UUECKOU MOOENbIO C UCNONbIOBAHUEM OCHOGHBIX
3aKkono8 u popmyn no meme «Mexanuueckue konebanusy.

Ammuiutyna u ¢aza konebanuii. CBA3b aMIUTUTYAbI KOeOaHUH UCXOTHON
BEJIMYMHBI C aMIUTUTyAaMH Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUS.

Iepron u yactora xonebanuii. [lepron MasbIx CBOOOIHBIX KoIeOaHU
MaremMaTHyeckoro MasitTHuka. [leprnosa cBoOOIHBIX KoieOaHUH MPY>KUHHOTO MasTHHKA.

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHeHus.
3HaHUl no meme «Mexanuueckue Konebarusy.
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ObvacHeHue 0OCHOBHBIX NPUHYUNOS OeUCMBUSL MEeXHUYECKUX
YCMPOUCME, MaKux KaK: MempoHOM, Yacbl, Kadenu,
MY3bIKATIbHbIE UHCTNPYMEHMbL, ceticMogpag.

Jlabopamopnas paboma Ne3 «Onpedenenue ycropenust
€c80000H020 NAJEHUS NPU NOMOWU MASIIMHUKA

DJIeKTPOMATHUTHBIE KoJe0aHus 7/15

Konebarenbubiit KOHTYp. CBOOOIHBIE 31EKTPOMAarHUTHbIE KOJICOAHUS B H1€aIbHOM
K0JIeOATEeJIbHOM KOHTYPE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ amMniumyoou
CUIbI MOKA 8 KOLeOAMeNIbHOM KOHMYpe

Pewenue pacuémnuix 3a0au ¢ 1610 3a0aHHOU U HESIBHO
3a0AHHOU PU3UYECKOT MOOETbIO € UCHONb30BAHUEM OCHOBHBIX
3aKOHO8 U POPMYN NO meme « DNeKMpPOMASHUMHDbLE
KONeOaHusLy

Pewenue xauecmeernnbix 361()61% mpe6y;0u;ux NpUMEHEHUA
3HAHUL NO meme ((9ﬂeKmp0MaZHul’l’ZHbl€ Konebanusy

3aKkoH COXpaHCHUA DHEPTHUU B UACATIBHOM KoJIeO0aTeIbHOM KOHTYpC.

3aryxarouiye IeKTPOMarHuTHbIE KojeOaHus. BbIHYyX/IeHHbIE 2I€eKTpOMarHUTHbIE
kosieOanus. [lepeMeHHbIH TOK.

CpaeHeHue MeXAHUYECKUX U DNIEKMPOMACHUNHbIX Konebarnul

Obvscnenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPpOoUcme8, MmaKux Kax.: 21eKmpuiecKkutll 360H0K, 2eHepamop
nepemMenHo20 MoKa, TUHUY d1eKmponepeoay

Onpeoenenue ycio6uil RPUMEHUMOCTU MOOeTU UOeaNlbHO20
K01e0amebH020 KOHmypa
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MOoLLHOCTb NepemMeHHOro Toka. AMNANTYAHOE U AeNCTBYOLLee 3HaYeHMe CUIbl
TOKa M HanNpAXeHWA Npu pasM4yHoM popme 3aBUCMMOCTM NEPEMEHHOTO TOKa OT
BpemeHn. CUHYCOMIaJIbHBIN IEPEMEHHBIN TOK.

WneansHblit Tpancopmatop. [IponsBoacTso, nepeaada u moTpedacHue
WIEKTPUUECKOU d3Heprun. KynbsTypa HCIOIb30BaHUs dJIEKTPOIHEPTUU B
IIOBCEIHEBHOM JKM3HU. TeXHUYECKHE YCTPOMCTBA U TEXHOJIIOTUYECKUE IIPOLECCHI:
WIEKTPUYECKUI 3BOHOK, FEHEPATOP MIEPEMEHHOTO TOKA, JMHUU IEKTpoIepenady

Pesucmop, konoencamop u kamywxka uHOYKMuHOCMuU 8 yenu
CUHYCOUOANILHO20 NepeMenHH020 moka. Pezonanc moxos.
Pezonanc nanpscenuil.

Jlemoncmpayus akmueno2o, eMKOCMHO20 U UHOYKMUBHO20
CONpPOMuUBIeHuUll

Pewenue xauecmeernnbix 361()61% mpe6y;0u;ux NpUMEHEeHUA
3HAHUL NO meme ((9ﬂeKmp0MaZHul’l’ZHbl€ KOneOanusy.

MexaHnn4eckne M 3JICKTPOMATHUTHBIE BOJIHBI 5/10

MexaHn4yecKue BOJIHBI, YCIOBUS MX pacnpocTtpaHenus. [lonepednsie

U TIPOJI0JIbHBIE BOJHBL. [lepro, CKOpOCTh paclipoCTpaHEHUs U UIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJH: OTPaKEHUE, MPEJIOMIIEHUE, HHTEPPEPEHITHS
U 1udpaxus.

3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[IIlymoBOE€ 3arpsi3HEHUE OKPYKAIOILIEH CPeIbl.

H3yuenue pacnpocmpanenus 36yKo8bix 601H 8 3AMKHYNOM
npocmpancmee.
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Pewenue 3a0au

Obvscnenue 0CHOBHBIX NPUHYUNOS OeUCMBUS MEXHUYECKUX
YCMPOUCM8 U MEXHOI02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbIE UHCIPYMEHMbL, pA0ap, pAOUONPUEMHUK,
menesusop, anmenna, menegpon, CBU-neuw, ynompazeyxosas
OUACHOCMUKA 8 MeXHUKe U MeOuyuHe.

DJEeKTpOMarHUTHBIE BOJIHBL. YCIIOBUS U31yYEHUSI SIIEKTPOMATHUTHBIX BOJIH.
CBoJicTBa 2JI€KTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIIOMIICHUE, MTOJIAPU3ALUs,
uHTephepeHys 1 Audpaxiys. B3auMHasi OpUEHTAIINS BEKTOPOB

B JIEKTPOMAarHUTHOMN BOJIHE.

[IIxana 2MeKTPOMAarHUTHBIX BOJH. [[puMeHEeHNE 311EKTPOMArHUTHBIX BOJIH
B TEXHHKE U ObITY. TeXxHHYEeCKHE yCTPONCTBA U MPAKTUUECKOE IPUMEHEHHUE:
MY3bIKaJIbHBIE MHCTPYMEHTBI, pajap, paauonpruEéMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBY-nieus, yiabpTpa3ByKoBasi IMarHOCTUKA B TEXHUKE U MEIUIIMHE
[IpuHIUIB pagroCcBs3u U TeneBuaeHus. Pagunonokanus.

Pewenue kxauecmeenHwvix 361061’{, mpe6y;0u;ux npuUmMeHrerust
3Hanull no meme «Mexanuueckue u INNEKMPOMACHUNIHbLE
BOJIHbL)

Pewenue xauecmeernnbix 361()61% mpe6y}0u;ux NPpUMEHEHUA
3uanull no meme «Mexanuueckue u NleKmpomacHunitvle
BOJIHbL)

Yempoiicmeo u npunyun pabomul npocmetiuie2o
PaouonpuemMHuxa

Onruka 10/25

[IpssMonuHEITHOE pacpOCTpaHEHNE CBETa B OMHOPOAHOU cpeae. JIyu cBera.
ToueyHbI UCTOUHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paxeHuit
B IUIOCKOM 3€pKaJie.
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Habnoodenue onmuyeckux seieHuil, NposedeHue KOCEEHHbIX
usMepenutl, Uccie008aHus 3a8UCUMOCmell PU3UYecKux
BENUYUH U ONBIMOE NO NPOBEPKE NPEOTONCEHHOU SUNOME3bl
npu u3yyeHuU A61eHUll NPeloMIeHUs c8ema HA epanuye
paszoena 08yx cpeod, NpelloMieHUsi céema 6 coouparoujelt

u pacceusarowjell IUH3AX, BOIHOBbIX CEOUCME C8emda.

Ilocmpoenue u pacuém uzobpadicenuti, co30a8aemvix
NJIOCKUM 3ePKATOM

Cghepuueckue 3eprana

[Ipenomnenue cBera. 3aKOHBI IIPEIOMIIEHUS CBETa. AOCOIIOTHBIH MOKa3areb
MIPEIOMIICHUSI.

Hucnepcus cBeta. CiioxHbIi cocTaB 6enoro cera. L[Ber.
[TonHoe BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoaIHOro BHYTPEHHETO
OTpaKeHHUSI.

Jlabopamopnas paboma Ne4 «Hzmepenue nokasamens
npeiomaeHus CImexkaay

OmmnocumenvHulll nokazamens npeiromaenus. [locmosncmeo
uacmomul ceema u COOmMHouleHue OJIUH 80IH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema Yepes panuyy pasoena 08yx
ONMUYecKUx cpeo.

Xoo nyueii 6 npusme.

CO6I/IpaIOH_[I/IC " paCCCUBArOIINC JINH3BI. Tonkas nuH3a. q)OKYCHOC pacCTOAHUC
¥ ONITHYECKAS CHJIa TOHKOM JIMH3EI.

dopmyna TOHKOW JIMH3bI. YBEIUYEHUE, JaBAEMOE JIMH301

Jlabopamopnas paboma Ne5 «Onpeodenenue onmuueckotl
cubl U hOKYCHO20 paccmoanus coouparoueli TUH3bl»

3asucumocms OKyCcHO20 paccmosiHus MOHKOU chepuyeckoul
JIUH3bL OM €€ 2eomMempuu U OMHOCUMENbHO20 NOKA3AMels
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npeloMIEHUA.

Xo0 nyua, npowedwe2o 1un3y no0 NPOU3BOIbHLIM Y2IOM K €€
2naenou onmuueckoti ocu. Ilocmpoenue uzoopasiceHuti mouxu
U ompe3sKa npsAMoll 8 cCOOUPAIOWUX U PACCEUBAIOUSUX TUH3AX

U UX cucmemax.

OnTuueckue mpuOopsl. Pazpemiaromas ciocoOHoCTh. [1a3 kak onTudeckas
cucrema.
[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

TexHu4yeckue yCTpoucTBa U TEXHOJIOIMYECKUX IIPOLIECCHI: OUKH, JIyIIa, IEPUCKOIL,
(doTtoanmapar, MUKPOCKOII, IPOEKIIMOHHBIN ammapar, IpOCBETICHUE ONTHKH,
BOJIOKOHHASI OTITUKA, TU(PPAKINOHHAS PEIIETKA .

Hpoceemﬂ €HUue onmuku

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemulx
NJIOCKUM 3€PKANOM, MOHKOU JTUH3O.

Pewenue kxauecmsennwix 3a0au, mpeoyowux npumeHeHus
3Hanul no meme «Onmuxay

Bonnosas ontuka. UnTepdepenmus ceera. KorepeHTHbIE HCTOUHUKHU. YCIOBUS
HaOII0IeHN MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JIByX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMephl kinaccnyeckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakius ceera. udpakuronHas pemérka. YcioBue HaOMIOIeHUS TIIaBHBIX
MaKCUMYMOB TIpHU NaJCHUU MOHOXPOMAaTHUECKOTO CBETA Ha TU(PAKIIMOHHYIO
pewérky. [lonsgpusanus ceera

Jlabopamopnas paboma Ne6 « H3mepenue onunvl c6emogoi
BONIHBLY

Obvsacnenue ocobenHocmeli NPOMeKaHus ONMUYecKUx
A61eHUll: uHmepgepenyuu, ouppakyuu, oucnepcuu, NOIHO20
BHYMPEHHE20 OMPAHNCEHUS.

Pewenue pacuémmuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aK0H08 U Gpopmyn no meme « Onmuxay

OCHOBBI CIeMAJILHOM TEOPHUH OTHOCUTEIbHOCTH 4/5

FpaHI/IHBI IMPUMCHUMOCTH KJIACCUYECKOM MEXaHHKH. HOCTYHaTBI cneunaanoﬁ
TCOPHUU OTHOCUTCIIbHOCTH.

OTHOCUTETBLHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKpAIICHUE
JUINHEL.

IIpocmpancmeenno-epemennotl unmepsai. Ilpeobpaszosanus
Jlopenya. Ycnoeue npuyunnocmu.

Ipaxmuxym
Ipaxmuxym
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YacTulibl. CBA3b MAcChl C SHEPrUei
Y UMIYJICOM PEJISITUBUCTCKOM YaCTHUIIbl. DHEPrusl MOKOsI
TexHuyeckne yCTpoucTBa U TEXHOJIOIMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
MIPUEMHUKH, YCKOPUTEIH 3apSKEHHBIX YaCTHI]
[IpakTukym
[[pakTuKyM

UTaGopatopHas pabota

KBanToBas ¢puzmnka 15/25
KopnyckyasipHo- Bo1HOBOM Ayaausm 6/15

PaBHOBecHOE TemoBoe u3nydeHue (M3nyueHue abCoMOTHO YEPHOTO TENa).
T'unore3a M. Ilinasgka o kBaHTax.
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®DOoTOHBI. DHEPTHUS U UMITYJILC (DOTOHA.

3axon cmewenus Buna.

ObvscHenue 0CHOBHBIX NPUHYUNOE OeLiCEUS MEXHUYECKUX
VCMPOUCm8, MaKux Kak: Cnekmpomemp, (pomosnemenm,
Gpomooamuux, myHHeIbHbIIL MUKPOCKON, CONTHeYHas bamapes,
€68emoouoo.

Pewenue pacuémmuvix 3a0ay c 2610 3a0aHHOU U HEABHO
3a0aHHO PuU3UYECKOL MOOENbIO ¢ UCNOIb308AHUEM OCHOBHbIX
3aKoH08 u hopmyn no meme «Keanmosvie sanenusny.

dotoaddext. OmbiTer A. I. Cromerosa. 3akoHb! HoTOdIPPEKTA.

VYpasnaenue DitamteitHa s porodddexra. «Kpacnas rpanuna» porosddexra.

Onpeoenenue ycio8uti NPUMEHUMOCIU K8AHMOBOU MOOeNU
ceema.

Ananusz K6aHMOBHIX NPOYECCO8 € UCNONLIOBAHUEM YDABHEHUS]
Duinwmetina ona hpomoaghghexma, npunyuna coomuouieHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnbix 361061% mpe6y}0mux NpUMEHEHUA
3uanuil no meme «Keanmoeole s6nenusny.

JlaBrieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOIVIONIAIOIIYIO
1 a0COJIIOTHO OTpaxkarolyto nosepxHoctsb). OneiThl [1. H. JleGenena.

TexHuyeckne ycTpoucTBa M TEXHOJIOITMYECKUE MTPOLIECCHI: CIIEKTPOMETP,
¢doroaneMeHT, HoTONATUNK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHas Oarapes,
CBETOHON
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Bonnossie ceéoticmea uacmuy. Bonnwl de bpoiina. [{nuna
8onHblL Oe bpoilns u pazmepvl odracmu 10KaIu3ayuu
osudicyuetics yacmuyvl. Kopnyckyisapro-601H0801 OVaiusm.

Huppaxyus snekmponos Ha KpUCmaiiax.
Cneyughuxa uzmepernuii 8 muxpomupe. CoomuouieHus
Heonpedenénnocmel I eizenbepea

Pewenue kxauecmsenuwix 3a0au, mpeoyowux npumeHeHus.
3Hanul no meme «Keanmoewie s6nenusny.

duszuka aroma 4/5

OMBITHI [0 UCCIIEAOBAHUIO CTPOCHHS aroMa. [lmaHetapHast MOJIeIb aToMa
Pesepdopna.

[Toctynarsl bopa. M3nyuenue u nomonienne (OTOHOB MPU MEPEXO]e aToMa
C OJIHOTO YPOBHS SHEPTUU Ha APYTOil.

Ananus K6aHmMoBvIX NPOYECco8 Ha OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

IIpakmuxym
IIpaxmuxym
Bunsl cnektpoB. CriekTp ypOBHEH 3HEpruu aroma BOJ0pOAaA.
CHOHTAHHOE Y BBIHYKJIEHHOE U3JIYUEHUE CBETA.
TexHHYeCKHe yCTPOUCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: CIEKTPAIbHBIN aHATU3
(cIeKTpOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTukym

Jlaboparopnas paboTa
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@®u3uKa aTOMHOI0 AAPa U J1eMEeHTAPHBIX YacTul 5/5

Hyxnonnas monens sigpa I'eiizendepra—Banenko. 3apsia sjapa. MaccoBoe 4ncio
sanapa. M3oronsl.

PannoaktuBHOCTH. Allba-pacmaj. IIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
l'amma-usnyuenue.

Tlpaxmukym

Tpaxmuxym

Pewenue 3a0au

DHeprus CBsA3HM HYKJIOHOB B siipe. Snepubie cuibl. JledekT maccel aapa. SnepHbie
peakuuu. JleneHue u CUHTE3 saEp

SAnepHbie peakTopsl. [Ipobaemsl yripaBisgeMoro TepMosSIEPHOIO CUHTE3A.
DKOJIOTUYECKUE aCIEKThl Pa3BUTHUS SACPHON SHEPTrETUKU.

Ipaxmukym

Ilpaxkmuxym

Pewenue 3a0au

MeTobl perucTpanu U UCCICAOBaHUS MIEMEHTAPHBIX YaCTHULL.
@yH/1aMEeHTAJIbHBIE B3aUMOJICHCTBHS. baprOHBI, ME30HBI U JIEITOHBI.
[IpencraBnenne o CranmaptHoil Mmogenu. KBapk-Imr0ooHHAas MOZIEb apOHOB.
®u3uka 3a npenenamu CrannapTHON Moaenu. TéMHas MaTtepus U TEMHAs! SHEPTHUS.
EnuncTBO pm3nveckoil KapTUHBI MUpA.
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TexHHYEeCKHE YCTPOUCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
BunbcoHna, siaepHbIil peakTop, TEpMOSAEPHBII peakTop, aroMHas boM0a,
MarHUTHO-PE30HAHCHAsi TOMOTpadust

Ipaxmukym

Tpaxkmuxym

Pewenue 3a0au

DJIeMeHThbI ACTPOHOMMH U acTpodusnku 7/12

Mertonpl acTpoHOMUYECKUX UccienoBaHuil. COBpeMEeHHbIE ONTUYECKHE TEIECKOIIBI,
paaroTeNecKoIbl, BHEaTMOC(hepHas aCTpPOHOMUSL.

Bun 38é3mH0T0 HeOa. Co3BEe3 s, IpKUE 3BE3MBI, INIAHETHI, NX BUIUMOE JBUKCHUE.

Omanvel pazeumus acmponomuu. Ilpukiaonoe u
MUpogo33penueckoe snavenue acmpornomuu. Ilpumenumocms
3aKOHO08 hu3UKU OJ151 00BACHEHUSL NPUPOObI KOCMUUECKUX
00beKmos.

OcnosHule cozee3ous CesepHozo nonywapus u ApKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 6
NpaKmu4ecKoll 0esmenbHOCmu 4elo8eKa u OaibHeuuem
HAY4YHO-MEXHUYECKOM PA3EUMUU.

ColHeuHas cucTeMa.

Comare. Comaeunast akTuBHOCTh. VlcTounuk sHeprun CoHIa U 3BE3.
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3BE3/1bI, UIX OCHOBHBIC XapaKTEPUCTUKH. J[MarpaMMa «CIeKTpaIbHBIN Ki1acc —
CBETUMOCTEY. 3BE3bI INIABHO MMOCIIEI0BATEIHLHOCTH. 3aBUCHUMOCTE «Macca —
CBETHIMOCTB» JUIS 3BE3]I TIIABHOH TOCIEIOBATENHHOCTH. BHyTpeHHEee cTpoeHne 3BE3 .

Tlpaxmukym

Ilpakmuxym

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30enos
Kypca «Mexanuxay,

CoBpeMeHHbIE NPEACTABICHUS O IPOUCXOKAECHUU U 3BotonnU CoNHLA U 3BE3M. DTambl
JKU3HH 3BE3I.

Muneunsrtii [1yTs — Hama ['anaktuka. [lomoxkenune u npmwkenue Conaia B [anmakruke. Tumbt
rajakTuk. PaguoranakTuky U kBasapsl. UEpHBIE ABIPHI B Ipax FalaKTHK.

ObobWenue u cucmemamu3ayusi COOEPAHCAHUsl pazoenos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcaAnUs paz0enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3ayusi COOEPHcAnUs paz0enos
Kypca «Monexynsapnas ghuzuxa u mepmoOuHamMuKa,

Bcenennas. Paciimpenne Beenennoii. 3akon Xa66:ma. Pasoeranue ranakruk. Teopus
Bonbuioro B3peiBa. PenmnkToBoe U3iydeHue.

Macmra6bHas cTpyktypa Beenennoii. MeraranakTuka.
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Heperménnpie mpobiaeMbl aCTPOHOMUH

Obobwenue u cucmemamuzayus COOEPHCAHUsL pa30eios
Kypca «Monexynapuas gusuka u mepmoOUHAMUKAY,

ObobWenue u cucmemamu3ayusi COOePIHCAHUs pazoenos
Kypca «Monexynapuas gpusuka u mepmoOUHAMUKA»,

Ilpumenenue ocnogononazaowux acmpoHOMUYECKUX
NOHAMUL, 3AKOHO8 U MeopUuti 08 AHAIU3A U 0OBACHEHUS
@usuuecKux npoyeccos, NPOUCXO0WUX 8 36€30aX, 8 36E630HbIX
cucmemax, 8 MedHC2alaKmu4eckol cpeoe, 08UNCEeHUs
HebeCHbIX meil, 28010YuUlU 36€30 U Beenennoti

OO6o6meHne u cucTeMaTH3alys coaep kaHus pasziena Kypca «MexaHuKay

O60011eHre 1 cHCcTeMaTH3allus CoJIepKaHus paszieia Kypca « MosekynspHas puszuka
U TEPMOTMHAMHUKA

Obobwenue u cucmemamu3ayusi COOEPHCaAnUs paz0enos
Kypca « neKkmpoouHamuray

ObobWenue u cucmemamu3ayusi COOePAHCAHUsi pazoenos
Kypca « NekmpoouHamuxay

Obobwenue u cucmemamu3ayusi COOePHCAHUsl pazoenos
Kypca « QneKkmpoouHamuxay

Pe3zeps

Pezeps
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