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MojenpHasi CUHXPOHM3MPOBaHHas pabouas mporpamma 0a30BOro M yriIyOJEHHOTO HM3y4eHHUs IpeaMeTa
«Dusuka» B 10-11 xmacce pazpaborana Ha ocHOBe Pabounx mporpamm cpemHero o0mero oOpa3oBaHUs IO
¢usuke (0a30BBI ypOBEHb, YINIYONEHHBIM YPOBEHB), OMOOPEHHBIX pemieHueM (enepaabHOro y4eOHO-
METOJMYECKOT0 00beIMHEHUS 110 00meMy oopazoBanuto oT 29.02.2022r., mpotokos 7/22.

JlaHHas mporpamMma CIY)KHT OCHOBAaHHEM ISl YUUTENs M0 pa3paboTKe paboueil mporpammsel 1mo (uU3MKe B
KJlaccax, TJIe pean3yloTCs MYITbTHIPOQWIBHBIN yaeOHbIl iaH. B pa3nene «Temarnyeckoe miIaHUPOBAHUE)
y4eOHOTO Kypca coJiepKaHne 00ydeHUs] CHHXPOHU3UPOBAHO ISl OCBOCHHUS O0YJaIONIMMHUCS TPEAMETa KaK Ha
0a30BOM, TaK ¥ yrIyOJCHHOM YpOBHE.

JlaHHasi mporpamMma oOmpenenseT 00s3aTeNbHOE INPEIMETHOE COJEp)KaHHWe, YCTAaHABJIMBACT HPUMEPHOE
pacripeniesieHue y4eOHBIX 4acoB MO TEMaTHUECKUM pa3JiesiaM Kypca U peKOMEHIYeMYIO IOCIIeI0BaTeIbHOCTh
M3YYCHUS TeM | Pa3zeiioB y4eOHOTO MpeaMeTa ¢ yIETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3CH, JIOTUKA
yueOHOTO TIpoliecca, BO3PACTHBIX OCOOeHHOCTeW oOydaromuxcs. [Iporpamma maér mpencraBieHHE O IEIsX,
codepocanuu, odoujeti cTpaterud oOy4deHHWs, BOCHHUTAHUS W Pa3BUTHS OOyJarOIIUXCS CPEICTBAMH y4eOHOTO
npenMera «Pu3nka» Ha yriiyoJlIEHHOM YpOBHE U 6a30BOM YpOBHE.

Hszyuenue xypca ¢usuxu yenybaéHHo2o YpOoHs NO3B80Jiem peanu3o08ams 3a0a4u NpogheccUuoHanIbHOU
opueHmayuu, HAnpasieHo Ha cOo30aHue YCI08ULl Ol NPOABIEHUS CBOUX UHMENNIEeKMYAIbHbIX U MEOPUECKUX
CNOCOOHOCMEN KAAHCObIM Y4AWUMCSL, KOMOPble He0OX0OUMbL 0151 NPOOOINCEHUS 0OPAZ0B8AHUSL 8 BLICUIUX YUeOHBIX
3a6e0eHUsX NO Pa3IUUHbIM (PUIUKO-MEXHUUECKUM U UHHCEHEPHBIM CNeYUATbHOCTSM.

B mporpammMe ompenenstoTcs IIaHUPYEMbIe Pe3ylbTaThl OCBOCHHS Kypca (M3WKHA HAa YpPOBHE CPETHETO
o01iero o0pa3oBaHUs: JTUYHOCTHBIE, METANPEIMETHBIC, TTPeIMETHBIC (Ha YrIyOJI€HHOM M 0a30BOM YpPOBHE).
Haydno-MeTonomornueckoii OCHOBOM JuIsi pa3pabOTKH TpeOOBaHWN K JUYHOCTHBIM, METANpEeJIMETHBIM U
MPEIMETHBIM pe3yJIbTaTaM OOyJaroluXcs, OCBOMBIIMX MPOTpaMMy CpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-ESITETbHOCTHBIHN MOIAXO/I.

IIporpamma BKJIIOYAET:

niaHupyemvle pesyabmamsl OCBOCHHS Kypca (U3WKHA Ha yriyOnéHHOM W 0a30BOM ypOBHE, B TOM YHCIIE
npeomemHule pe3yibmanbsl o ToJ1aM 00yJIeHNS;

cooepacanue yueonozo npeomema « Puzuxay no 200am ooyyeHus;

npuMepHoe memMamuyeckoe NIAHUPO8aHue C yKa3aHHEeM KOJIMYeCTBAa YacOB HAa HM3YyYCHUE KAKIOW TEMbI

U NPUMEPHOT XAPAKMEPUCMUKOU Y4eOHOU 0esimelbHOCIU Y4auuxcsl, Peatn3yeMoi PH U3Y4EHUH 3THX TEM.

[Tporpamma umeeT MPUMEPHBIN XapaKTep ¥ MOKET ObITh HCIOJIh30BAHA YUUTEIISIMU (PU3UKH [T COCTABIICHHUSI
CBOMX pabOYHX MPOTPaAMM.

PaGoyas nmporpamma He CKOBBIBAE€T TBOPUECKYIO HHHIIUATHBY YUUTEINCH U MPETOCTABISET BO3MOKHOCTH IS
peanu3aIiy pa3InaHbIX METOINYECKUX ITOIX0I0B K IPEIoIaBaHUI0 (PH3UKU HA YTITyOJIEHHOM B 0a30BOM YPOBHE
OpU  YCIOBHUM  COXPaHEHHsS  O0s3aTeNbHOM  4YacTH  CoJep)kaHus  Kypca. KonuuecTBO — 4acoB B
TEMaTHYECKOM IUIAHMPOBAHWU HA W3YyYCHHE KAXKIOW TEMbI SIBJISICTCS OPUEHTHPOBOYHBIM M MOXET OBITh
M3MEHEHO KaK B CTOPOHY YMCHBIICHHS, TaK M YBEJIMUYCHHS B 3aBUCHUMOCTU OT PEaIM3yEeMbIX METOIHUYECKHX
MOJIXOI0B ¥ YPOBHSI ITOATOTOBICHHOCTH yYaI[UXCS.

KypcuBoMm B TekcTe mporpammbl BbLIeeHbI diieMeHThl Llenn u 3amaum, [IpenMeTHBIX pe3yabTaToB U
Coneprkanusi yueOHOTO MaTepuaia, KOTOpbIe MPEACTABICHBI ISl U3Y4EHHS Ha yriyOIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA «®U3UKA»

dusnka Kak Hayka o HauOoJjiee OOIIMX 3aKOHAaX MPHUPOJIBI, BBICTYNAs B KauecTBE y4eOHOro mpeaMera
B IIIKOJIE, BHOCUT CYIIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHMH 00 okpyxatomeM mupe. lIkoyipHBINH Kypc pu3nku
— CHCTEMOOOpa3yIomuil A €CTeCTBEHHO-HAyYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI
Je)XKaT B OCHOBE IPOLECCOB U SIBJICHUH, H3ydaeMbIX XHUMHEH, Ouosiormeit, ¢usznyeckoir reorpadueil u
acTpoHomueid. lcrmonb3oBaHuME U aKTUBHOE IPUMEHEHHE (PU3MUECKUX 3HAHUU OIpeNesniIo XapakTep U
OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cepe PHEpPreTHUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCa,
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B ocHOBY Kypca ¢pU3uKH cpeHei MKOIIbI OJI0KEH Psit UAeH, KOTOPbIE MOYKHO pacCMaTpUBATh KaK IPHHIIUIIBI
€ro MOCTPOCHUSL.

Hoea wenocmnocmu. B COOTBETCTBUM C HEW KypC SBISECTCA JIOTMYECKU 3aBEPIUEHHBIM, OH COLCPKUT
MaTepHuall U3 BCEX pa3esioB (PU3HMKH, BKIFOYAET KaK BOTPOCHI KIIACCHYECKOH, TaK U COBPEMEHHOH (PHU3HKH.

Hoesa zenepanuzayuu. B cooTBETCTBHM ¢ HEW marepuan Kypca (Gu3NKu 0OBEIMHEH BOKPYT (PU3HUECKHX
Teopuil. Begymum B Kkypce sBusieTcs (GopMuUpOBaHHE NPEACTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepuH,

BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanusanus mpennosiaraeT HCHOJIb30BAHWE T'yMAaHUTAPHOTO NOTEHIIHAAIA
(Gu3MUecKOl HAyKH, OCMBICIICHUE CBS3M pPa3BUTHA (U3HKU € pa3BUTHEM OOIIECTBa, a TaKkKe C
MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U YKOJIOTUYECKUMU TIPOOIIeMaMHu.

Hoea npuxnaonoii nanpagnennocmu. Kypc ¢usuku yriayOiaEéHHOTO YPOBHS MPEIOaraeT 3HaKOMCTBO

C IIUPOKHM KPYrOM TEXHUYECKHX M TEXHOJOTHICCKUX MPUIIOKEHUH U3yYCHHBIX TCOPHA U 3aKOHOB. [Ipn aTOM
paccMaTpuBarOTCS HA YPOBHE OOITNX MPECTABICHUN U COBPEMEHHBIC TEXHIUYECKHAE YCTPOMCTBA U TEXHOJIOTHH.

Hoesn IKonozuzayuu peanuzyercss TOCPEICTBOM BBEICHHUS JJIEMEHTOB COJCP)KaHHsS, TOCBSIIEHHBIX
IKOJIOTHYECKHUM TPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHMA, a TAKKE
00CyX1eHHs TTPoOJIEM PAIlMOHATBHOTO MTPUPOIOTIONH30BAHMS U DKOJIOTHUECKOM O€301MacCHOCTH.

OcBoeHMe coJIepKaHUs MPOTPAMMBI JIOJDKHO OBITh IMMOCTPOCHO HA MPHHIIUAIIAX CHCTEMHO-JCATSIIbHOCTHOTO
nmoaxona. Jlns u3uku peanm3anysl THX TPUHIUIOB Oa3upyeTcss HAa HUCIOJB30BAHUU CAMOCTOSTEIBHOTO
AKCTIEPUMEHTA KaK IMOCTOSIHHO JICWCTBYOMIETO (haKkTOpa yueOHOTO Tipotiecca. /s yenyoniéHHo20 YpoeHs — Mo
cucmema camocmosmenbHo20 Y4eHUUecKko20 IKCHEPUMEHmd, 6KII0Uarwe20 @poHmanbHble yueHuuecKue
onvlmvl NpuU UYHYeHUuu HOB020 Mmamepuana, 1adbopamopusie pabomvl u pabomel npakmuxyma. llpu smom
803MOJHCHBL 08a CnOCObOA peanuzayuu Gu3UYecKko2o npakmuxyma. B nepeom cnyyae npakmukym npogooumcs
au6o 6 xonye 10 u 11 knaccos, 1ubo nocie nepeoeo u 6mMopo2o NOAY2o0Ull 8 KAHCOOM U3 SMUX K1accos. Bmopoii
Ccnocob — smo unmezpayus pabom NpaKmMuKyma 6 cucmemy 1abopamopHuix pabom, KOmopbvie npo8oOsNICsl
6 npoyecce uszyuenus pasoena (memst). Ilpu smom noo pabomamu npakmuxyma NOHUMAEMCs CAMOCMOAMENbHOe
uccneoosanue, Komopoe nposooumcs no pyKogoOCmeE)Y C8EPHYMOo20, 0000wéHno2o 6uda Oe3 nouwazosoll
UHCMPYKYUU.

B mporpamMme cucrema y4eHHMUECKOTO IKCIEPUMEHTA, JJaOOpaTOpHBIX padOT M MpPaKTUKyMa INpeACTaBlieHa
€IMHBIM TepeyHeM. BpiOop TeMaTHKU AJs 3TUX BUJIOB YUEHHYECKUX MPAKTHUYECKUX PadOT OCYIIECTBISETCS
y4yacTHUKaMu 0O0Opa30BaTeNIbHOTO TMpollecca KCXOAd U3 OCOOCHHOCTEH MOYPOYHOrO IUIAHMPOBAHUS
U ocHalleHus kabunera ¢usuku. [Ipu 3ToM oGecrieunBaeTcs oBlaieHUe 00yJarOIIUMUCT YMEHUSIMU TTPOBOJIUTD
NpsIMbIE U KOCBEHHBIE M3MEPEHHUS, MHCCICIOBAaHUS 3aBUCUMOCTEH (PHU3MYECKUX BEJIUYHMH U OCTAaHOBKY
OTIBITOB I10 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHue yaenseTcs peneHnio pacuéTHIX U KayeCTBEHHBIX 3a7a4. [Ipu 3ToM asist pacuéTHBIX 337124
MIPUOPUTETOM SIBJISIOTCS 3a7]aud C SBHO 3aJaHHOM U Hes8HO 3a0anHOU (HU3HUECKON MOJIENbIO, MO3BOJISIONINE
MPUMEHSITh M3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaKk M3 OJHOIO pasziena Kypca, TaK U UHTETpUpYs
MPUMEHEHHE 3HAHWM M3 Pa3sHBIX pa3ieioB. [ KaueCTBEHHBIX 3a/lady MPUOPHUTETOM SIBISIFOTCS 3aJaHUsS HA
oOBsicHeHHEe / TpeAcKka3zaHUE MPOTEeKaHUS (U3NYECKUX SIBICHHM M MPOLECCOB B OKPYKAMOMIEH KU3HH,
TpeOytorire BIOOpa GU3NYECKOM MOICIH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusmMu OPI'OC COO k MaTepHalbHO-TEXHHYECKOMY OO0ECIeYeHHUI0 Y4eOHOro
nporecca Kypc (Gpu3MKH yriyOia€HHOTO U 0a30BOTO YPOBHS B CpEAHEH ILKOJIE JOJDKEH U3ydaTbCs B YCJAOBHSX
npeAMeTHOro kadunera. B kabunere Gpu3nku 10KHO OBITH HEOOX0AUMOE JTaOOPaTOpHOE 0OOPYIOBAHUE IS
BBITMIOJTHEHUS] YKa3aHHBIX B IIPOrpaMMe YYEHHYECKHX OIBITOB, JIAOOPATOPHBIX PAa0OT M pabOT MPAaKTUKyMa, a
TaKXXe JIEMOHCTpPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpalMoHHOe 00opyaoBaHue (OPMHUPYETCS B COOTBETCTBMM C MPUHIMIIOM MHUHUMAaIbHON
JOCTAaTOYHOCTH M OOECIeYMBAET MOCTAHOBKY INEPEYUCICHHBIX B MpOrpaMme KIIOYEBBIX JEMOHCTpalMi Uis
UCCIICIOBAaHUSI HM3y4aeMbIX SBJICHHM M TPOLECCOB, SMIMPHYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX MTPUMEHEHHH.

JIaGopaTtopHoe 000pyJOBaHUE JUIsl YIEHUYECKUX MPAKTHUECKUX paboT GopMUpYyeTCs B BUAE TEMATHUECKUX
KOMIUIEKTOB M 00ecreunBaeTcsl B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTuyeckue
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HEJIN U3YYEHUA YYEBHOI'O ITIPEJIMETA «®U3UKA>

OCHOBHBIMH LIETSIMH U3y4eHUsI U3UKU B 0011IeM 00pa30BaHUU SIBISIOTCS:

(dbopmMupoBaHHEe UHTEpECA M CTPEMIICHUS 00YJAIOIIUXCS K HAYIHOMY U3YYCHHIO MTPUPOJIBI, PA3BUTHE MX
WHTEIJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe TO3HAaHUS | (OPMUPOBAHHE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yjabTara H3y4eHHsS OCHOB CTPOCHHUS MaTepHUu
1 (pyHIIAMEHTAIBHBIX 3aKOHOB (DU3HKWY;

dbopmMupoBaHHEe YMEHUN OOBACHATH SBJICHHUS C UCIIOJb30BaHUEM (U3NYECKUX 3HAHUN W HAYYHBIX
JI0Ka3aTesbCTB;

(dbopMupoBaHHE TIPENCTABICHUH O poJi (DU3HUKH IS Pa3BUTHUS APYIMX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

pazeumue npeocmasieHull. 0 803MONCHLIX cepax Oyoywell npogdeccUoHaIbHOU OesmelbHOCMU,
CBA3AHHBIX C PUBUKOLL, NOO20MOBKA K OaNbHeliuleMy 00y4eHUIo 8 2Mom HanpaeieHuu.

JlocTibKeHHe ATHX IieNieil 00ecrieunBaeTCs peleHneM CISAYIOINX 3a/1ad B MpoIecce U3y4eHHs Kypca
(hM3UKH Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus:

pHoOpeTeHne CUCTEMBI 3HaHUHN 00 001X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKIIOUas
MEXaHHUKY, MOJIEKYJSIPHYIO (PU3HKY, 37€KTPOTMHAMHKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI acTPO(OU3UKH;
dbopMupOoBaHHE YMEHUI NMPUMEHATh TEOPETHUYECKHE 3HAHMS JJIsi OOBSCHEHUs (PM3MUYECKHUX SIBICHHH B
MIPUPOJIC U IS IPUHSITHS MTPAKTHYCCKUX PEIICHUH B MOBCEAHCBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEUICHHS Pa3IMYHBbIX 3ajady C SIBHO 3aJaHHON (puU3MUeckod MoOJeNblo, 3ajad,
M0APa3yMEBAIOIINX CAMOCTOSITENILHOE CO3aHNe GU3NYECKON MOIeNH, aIcKBaTHOW yCIOBHM 3a7jauu, B
TOM YHCJIe 3a/1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHHe (PU3NYECKUX OCHOB U MPUHLIUIOB ACUCTBUS TEXHUYECKUX YCTPONCTB U TEXHOJIOTUYECKHX
MIPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOLIYIO CPELY;

OBJIaJIECHUE METOJaMH CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U MPOBENEHUS (PU3MUECKUX SKCIIEPUMEHTOB,
aHaJIM3a U UHTEPIIpEeTaly UH(OPMALIUH, ONIPEAETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO Pe3yibTara;
CO3/IaHHE YCIIOBUH Ui Pa3BUTUS YMEHHM IMPOEKTHO-HUCCIIEI0BATEIbCKON, TBOPUECKOM JIEATEIBHOCTH;
passumue uHmepeca K cpepam npogeccuoHanbHol 0esamenbHOCmu, C8A3aHHOU ¢ QUUKOU.

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

B cootBerctBuu ¢ ®I'OC COO yriny0nEHHBIN ypoBeHb U3ydeHUsl yueOHOTO npeaMera «PU3nKa» Ha ypOBHE
cpeaHero o01iero o06pa3oBaHus BeIOMpaeTcs 00yJarolUMUCs, TNIAHUPYIOUIMMHU MTPOJ0JKEHHE 00pa30BaHus 10
CHELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIISL.

VY4eOHBIM IIJIaHOM NPelyCMOTPeHO u3ydyeHue pusuku B 00béMe 340 u 3a 1Ba roja 0OyueHHs: S5 U B HEJIENI0 B
10 u 11 xnaccax, Ha 6a3oBOM ypoBHe B 00BbEMe 136 4 3amBa roma oOydyenus mo 24 B Hemeno B 10 u
11 knaccax. B rematnueckom rutanupoBanuu s 10 u 11 knaccoB npennonaratoTcst pe3epB BpeMeHH, KOTOPbIH
YUUTEIb MOKET UCHOJIb30BATh 110 CBOEMY YCMOTPEHHUIO, M IOBTOPUTEIBHO-00001IAI0IINE YPOKH.
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MMpCAMCETHBIX O6pa30BaT€JIBHbIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

I'pasicoanckoe gocnumanue:
¢ chOPMHUPOBAHHOCTh TPAKIAHCKON MO3MIHMU OOYYAIOMIETOCS KaK AaKTHMBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00ILECTBA;
® [IPUHATHE TPATULIUOHHBIX OOLICUETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUUECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpEcaxX IpakJaHCKOIo OOIIecTBa, y4yacTBOBATh
B CAMOYIIPABJICHUU B IIKOJIE U JETCKO-IOHOUIECKUX OPraHU3aAlMIX;
® YyMEHHME B3aUMOJCWCTBOBATH C COLMAJIBHBIMM HWHCTUTYTaMH B COOTBETCTBMM C UX (QYHKIUSIMHU
Y Ha3HA4YCHHEM;
® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOU NESATEILHOCTH.
Hampuomuuecxoe eocnumanue:
e c(hopMUPOBAHHOCTH POCCUICKON TpakIaHCKON UIEHTUYHOCTH, TATPUOTU3MA,
® [IEHHOCTHOE OTHOLIEHHE K FOCyIapCTBEHHBIM CUMBOJIaM; TIOCTHKEHUSAM Poccrn B QU3KKeE U TEXHUKE.
Llyxouno-npascmaennoe eocnumanue:
¢ chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHYECKOTO MTOBEICHUS;
® CIOCOOHOCTD OIIEHMBATh CUTYalLlMIO U IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;
® OCO3HaHME JJMYHOTO BKJIa/[a B IOCTPOEHHUE YCTOMYMBOIO OYyAyIIEro.

Scmemuueckoe socnumanue:

® SCTETHYECKOE OTHOILIECHHE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO GU3UYECKOI

HayKe.
Tpyoosoe socnumanue:

® HHTEpeC K pa3IMuHbIM cepam MpodeccnoHaIbHON AeATeIbHOCTH, B TOM YHCIIE CBA3AHHBIM C (GU3UKON
W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOpP Oynymeld mnpodeccmr W peaanu30BHIBATH
cOOCTBEHHBIE KUZHEHHbBIE TIJIaHbI;

® TOTOBHOCTb M CIIOCOOHOCTh K 00pa30oBaHUIO U CaMOOOpa30BaHUIO B 00sacT (U3UKK Ha MPOTSHKEHUU
BCEH KU3ZHU.

IKonozuueckoe 6ocnumanue:

e c(hopMUPOBAHHOCTH HKOJIOTUYECKON KYIbTYpPhI, OCO3HAHUE TIJI00ATLHOTO XapaKTepa KOJOTHYECKHX
npo0iem;

® I[IJJAHUPOBAaHUE U OCYIIECTBIIEHHWE [CHCTBUH B OKpYXalollel cpele Ha OCHOBE 3HAaHUS Lejel
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

® pacIIUpeHHe OMbITA AATEIHLHOCTH KOJOTHYECKON HAMPaBIEHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHUH 110
buzuke.

lleHHﬂCmM HAY4YHO020 RO3HAHUA:

e chopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO  Pa3BUTHUSA
(buznueckoil HayKu;

® 0CO3HAHHE [IEHHOCTH HAYYHOH NeSTeNbHOCTH, TOTOBHOCTH B IIPOIECCE U3YUEHUSI PU3UKHU OCYIIECTBISATh
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO IEATENbHOCTh MHAUBHUIYATFHO U B TPYIIIIE.

B nporiecce qocTrkeHHs TMYHOCTHBIX PE3YIbTaTOB OCBOSHHS MTPOTPAMMBI CPETHETO 00IIEr0 00pa3oBaHus 10
¢buzuke y oOydarolmuxcss  COBEPIICHCTBYETCS  OMOYUOHANbHBIU — UHMeLleKm,  TPeanoyiararoimii
c(hOpPMHPOBAHHOCTb:

CAMOCO3HAHUs, BKIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BUICTH
HaIpaBJICHUS Pa3BUTHUSI COOCTBEHHOW IMOIIMOHAILHOU c(hepbl, OBITh YBEPEHHBIM B cebe;
camopezyniupoanus, BKIIOYAIONIET0 CaMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CTIOCOOHOCTh aJaTHPOBATHCS K SIMOIIMOHATIHHBIM U3MEHEHUSM U TPOSIBIISITh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;
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IIPU OCYILECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COIEPEKHBAHUIO,
COYUANbHBIX HABBIKOG, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIEHMS C APYTMMU JIHOABMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

METAINPEIMETHBIE PE3YJIbTATbBI

YHHBepca.TII)HI)Ie no3HaBaTejbHbIe JelicTBUA Ba3oBbie

JIOTHYECKHUe 1eiiCTBHSA:
® CaMOCTOSTEIBHO (POPMYITHPOBATH U aKTyaTH3UPOBATH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE,
®  OMNpEeNATh HEeNIU AeATENHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTIKEHUS;
®  BBISBIISATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSIX;

e pa3pabaTpiBaTh IUIAH pEIICHUS MPOOJIEeMbl C y4ETOM aHaIM3a HWMEIOIIUXCS  MaTepUATbHBIX
Y HeMaTepHuaJbHBIX PECYPCOB;

® BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB LIEJISIM, OLICHUBATH PUCKU
MOCJICACTBUM ACATCIBHOCTH;

® KOOPJIWHUPOBATH M BBITIOIHATH PaOOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aMOJICHCTBUS;

® pa3BUBaTh KPEATHBHOE MBIIIUICHHUE TTPU PEIICHUH JKU3HEHHBIX MTPOOIIEM.
ba3oBble uccienoBaTebCcKHe 1eCTBUS:
® BJIAJIETh HAYYHON TEPMHUHOJIOTUECH, KITFOUEBBIMU IMMOHATUSIMHU U METO1aMH (PU3UIECKON HAYKH;

® BJAJCTh HABBIKAMH YYEOHO-HCCIICIOBATEIHLCKOM W TPOEKTHOW JEATENHHOCTH B OOnacTu (pusukw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pelIeHUs 3a1ad (PU3MYECKOTo
coJiep’KaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

® BJIAJICTh BUJIAMU JICATEIBHOCTH IO MOJy4YEHUIO HOBOTO 3HAHUS, €M0 UHTEPIPETALIUH, TPEOOPa30BaAHUIO U
MPUMEHEHHUIO B PA3IMYHBIX y4EOHBIX CHUTYyalMsX, B TOM YHCII€ MPH CO3/aHUU YYEOHBIX MPOEKTOB B
obnactu HU3MKH;

® BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBS3M U AaKTyalM3UPOBATh 3aJady, BBIIBUTATh THIOTE3y €&
pelIeHUs, HaxOOUTh apryMEHThl JUIsl J0Ka3aTeIbCTBAa CBOMX YTBEpXKACHUM, 3a/laBaTh MapameTphbl
U KPUTEPUU PELICHUS;

® aHaJIM3UPOBATh INOJYYCHHbIE B XOJE pEIICHUs 3aJaud pPe3y/lbTaTbl, KPUTUYECKH OLEHUBATh HX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

e CTaBUTh U POPMYIHPOBATH COOCTBEHHbIE 33/1a4l B 00pa30BaTEIbHOMN AEATEIbHOCTH, B TOM YHCIIE TpU
M3y4eHUHn (HU3UKH,

e JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPHOOPETEHHBII OIIBIT;
® yMeTh IEPEHOCUTH 3HAHUS 10 (PU3KKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEILHOCTH,
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

® BBIBUTATh HOBBIC WJIEH, IpEAJiaraTh OPUTHHAJIbHBIE MOJXOJAbl W PEUICHHS; CTaBUTh MHPOOIEMBI U
3a/1auu, JOMYCKAIOUIUE allbTePHATUBHbBIC PEIICHHUSL.

PabGora ¢ undpopmanueii:

e BIAJCTh HaBBIKAMHU MOTy4eHUs HHDOpMAMK (PU3HUECKOTO COMIePKaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBJIATh TMOWCK, aHANU3, CUCTEMATH3AIMI0 U WHTEpIpeTauio WHOOopMaIun
Pa3IUYHBIX BUJIOB U POPM MpEACTaBICHUS;

® OIIEHUBATh IOCTOBEPHOCTH HH(OPMAITNH;

® CIOJB30BAaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHM3alMOHHBIX 3aJad C COOMIOIeHHEeM TpeOOoBaHUMN
OPrOHOMUKH, TEXHUKUA OE30MaCHOCTH, THTUEHBI, PECypCOCOEPEKEHUSI, TPABOBBIX U ITUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE€30MaCHOCTH;

® CO3/aBaTh TEKCTHl (PU3UYECKOTO COJEPKAaHUA B pA3NIU4YHBIX (opmarax ¢ y4ETOM Ha3HAYCHUS
nH(OPMAIIUY U TIETIEBOH ayIUTOPUU, BEIOUPAs ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.
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®  OCYIIECTBIIATH OOILIECHHE HAa YPOKaX (PU3MKH U BO BHEYPOUHOI JESATEILHOCTH;
® pacmo3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,
e pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCII0JIb30BAHUEM SI3bIKOBBIX CPEJICTB.
CoBMecTHas1 1eITEJILHOCTD:
® [IOHMMAaTh U UCIIOJIb30BATH IPEUMYIIECTBA KOMaHJHOW U UHAUBUIyaJIbHOM padOTHI;
e BBIOMpPATh TEMATHKYy M METOJbI COBMECTHBIX JCHUCTBHHA C y4ETOM OOMIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJI0TO WIEHA KOJJIEKTUBA;
® [IpUHUMATh LEJIU COBMECTHOH JESATEIbHOCTH, OPraHUW30BbIBaTh U KOOPAMHUPOBATH NEHUCTBUS MO €€
JOCTHKEHMIO: COCTABJIATH ILIAH JEMCTBHM, PACIPENENATh POJIM C Y4ETOM MHEHUH YYaCTHHUKOB,
00CyX1aTh pe3yabTaThl COBMECTHOM pabOTHI,
® OIICHUBATh KayecTBO CBOETO BKJIaJa U KaXJ10To YYaCTHHKA
KOMaH/Ibl B OOIIMI pe3ynpTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
e [peasarath HOBbIE MPOEKTHI, OLIEHUBATh MJIEU C MO3ULIMKM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHUYECKON
3HaYMMOCTH;
® OCYUIECTBJIATH IIO3UTUBHOE CTPATETHYECKOE IIOBEJACHME B Pa3jIMYHBIX CHUTyalUsiX, MPOSIBIAThH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITUATUBHBIM.

YHuBepcaibHbIe peryjasiTUBHbIC 1eCTBHS

Camoopranuszanus:
® CaMOCTOATENBHO OCYHIECTBISTH MO3HABATENBHYIO ACATEIBHOCTh B 007acTH (DM3UKH M aCTPOHOMHH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4H;
® CaMOCTOSATEIbHO COCTABJISITH IUIAaH PEUICHUS Pacu€THBIX M KAYeCTBEHHBIX 3a/1ay, IUIaH BBINOJHEHUS
MPaKTUYEeCKOH  paboThl € y4€TOM  HMEIOLIUXCS  PECYpCOB, COOCTBEHHBIX  BO3MOXHOCTEH U
MPEIIOYTECHHI;
e J[aBaTh OLIEHKY HOBBIM CUTYallHsIM;
® pacimUpsATh paMKH y4€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUTEHHIH;
e JIe7IaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHPOBATH €r0, OpaTh Ha ce€0sl OTBETCTBEHHOCTH 3a PEIIICHHUE;
®  OLIEHUBATh IPHUOOPETEHHBI OIIBIT;
e crocoOCTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO IMIMPOKOW SpyAULIUU B 00JaCTH (PU3MKHU, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHbD.
CaMOKOHTPOJIb:
e JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNIbTATOB LIEJIsIM;
e BIAJCTh HAaBbIKAMHM TIO3HABaTENbHOM pe(dIeKCMM KaK OCO3HAaHUs COBEpLIAEMbIX JCWCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3yAbTAaTOB U OCHOBAHHI; UCHOIB30BATh MPUEMBI pedrekcun s
OIICHKH CUTYalllU, BEIOOPA BEPHOTO PEIICHHUS;
® yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIIM3€ PE3YIbTATOB JIEATEIbHOCTH.
IIpunsitue ceds U Apyrux:
e [pUHUMATH ce0sl, MOHUMasi CBOM HEJJOCTATKH U IOCTOMHCTBA;
® [PUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MIPHU aHAINU3E PE3YIbTATOB JAATEIbHOCTH;
e [PHU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIHNOKH.

NPEJIMETHBIE PE3YJIbTATBI
10 kiaace

B npornecce u3ydenus kypca Gpusnku yriayonéHHoro u 6a3oBoro ypoBHs B 10 ki1acce yueHUK HAYUUTCS:
[TorumaTh (1eMOHCTPUPOBATEH) POJIb (PU3UKU B SKOHOMHUYECKOU, TEXHOJIOTMUYECKON, SKOJIOTHUECKOH,
COLIMANIBHOM M 3TUYECKON cdepax IEATeNbHOCTH YeJOBeKa; pojib U MECTO (PU3UKHU B COBPEMEHHOI
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HAaydyHOH KapTHUHE MHpA; 3HAYEHUe ONUCAMENbHOU, CUCeMamusupyiouel, OoObACHUM
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U NPOCHOCUYECKOU YHKYULL (huzuieckoli meopuu — MexaHuKu, MOLEKVIAPHOU QuU3UKU U Me;

HaMUKuU, poib Quzuyeckol meopuu 6 Gopmuposanuu npeocmasieHull 0 Gu3uieckol KapmuHe . TN

pasnuuaTh (YUUTHIBATE) YCIOBHS IPUMEHAMOCTH MOJieneil (PU3MUECKUX TEll ¥ HPOLECCOB (SBICHLM, .

MHEepLHAIIbHAS CUCTEMA OTCUETA, AOCOIIOTHO TBEPIOE TENO, MaTEpUAIbHAS TOUKA, PABHOYCKOPEHHOE

IBUKEHHE, CBOOOIHOE TajieHue, abCONOTHO yrpyras aedopMaiius, aOCONIOTHO YIpyroe u abco-

JIIOTHO HEYNPYro€ CTOJKHOBEHHS, MOJIENH ra3a, KUAKOCTU U TBEPAOro (KpUCTAJUIMYECKOrO) Teia,

WJICATIbHBIN a3, TOYCYHBIN 3apsii, OJHOPOIHOE AIEKTPUUYECKOE MOJIE;

paznuyarh yciaoBUs (IpaHUILIbL, 00JIaCTH) IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIMI Xa-

pakTep pyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHMYEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIN3UPOBATh U OOBSICHATH MEXaHUUECKHE IIPOLIECCHI U SIBJICHUS, UCII0Ib3Ys OCHOBHbIE MOJI0KEHUS U
3aKOHbl MEXaHHKU (OTHOCUTEIBHOCTh MEXAHWYECKOIO JBHXKEHUS, (POPMYJIbl KMHEMAaTUKU PaBHO-
YCKOPEHHOTO JIBWXKEHMUS, npeobpazosanus I anunes 01 ckopocmu u nepemeujerus, 3akoubl HproToHa,
npuHyun omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXpaHEHUS! UMITYJIbCa
1 MEXAaHUYECKOM SHEPTUH, C853b pabomul CUNbL C USMEHEHUEeM MEeXAHUYeCKOU dIHepeUul, YCl08Usl pas-
Hogecus meépoo2o mena);, IpU 3TOM HCIOJIb30BaTh MATEMaTHYECKOE BBbIPAKEHUE 3aKOHOB, YKA3bl-
8amMb YCOBUSL NPUMEHUMOCIU (PUSUYECKUX 3aKOHO08: npeobpazosanull I anunes, 6mopo2o u mpemve2o
3akonoe Hvlomona, 3akon06 coxpanenus umnynvbca U MexaHuyeckou dHepeuu, 3aKOHA 8CEeMUPHO20
MsA20MmeHusl;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE NMPOLIECCHI U SBJIEHMS, UCIIONb3Yysl OCHOBHBIE nosioxkeHust MKT
1 3aKOHBI MOJIEKYJISIPHON (U3UKHU M TEPMOJMHAMUKH (CBS3b JABJICHUS HI€ATBHOIO Ta3a CO CpeaHei
KMHETUYECKOM SHEprueil TerioBoro IBMKEHHS U KOHILIEHTpalMel ero MOJIEeKyJs, CBSI3b TeM- IepaTy-
PBI BEILIECTBA CO CPEeIHEN KNHETUYECKOW SJHEPTUel TEIIOBOTO ABMKEHHS €r0 YacTHUll, CBA3b JIaBjie- HUS
WJICaJIbHOTO Ta3a ¢ KOHIIEHTpaluend MOJIEKYJl U €ro TeMmnepaTrypol, ypaBHenue MenaeneeBa— Kia-
nenpoHa, NepBbIN 3aKOH TEPMOJIMHAMUKY, 3aKOH COXPAaHEHHS SHEPTHH B TEIUIOBBIX Mpolieccax); Mpu
3TOM HCIIOJIb30BATh MAaTEMaTHYECKOE BBIPAXEHHE 3aKOHOB, VKA3bl8AMb YCA08US NPUMEHUMOCTU
ypaesnenuss Menoeneesa—Knanetipona;

aHAJIM3UPOBATH U OOBSACHATH (OTIMCHIBATE) ANEKTPUUECKHE SIBJICHHS, UCTIOIb3YsI OCHOBHBIE TIOJIOKE- HUS
U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUS 3JEKTPUUYECKOTO 3apsina, 3akoH Kynowna, nomen-
YUATILHOCMb 2TIEKMPOCNAMUYECKO20 N0, NPUHYUN CYNEPNOUYUU ITIeKMPULECKUX noJjietl, npu 3mom
VKA3b18as YCl08usi npumenumocmu 3akona Kynona; a Taxxke npakTUYECKH BaKHbBIE COOTHOILICHUS: 3a-
KOoHBI OMa ISl y4acTKa LIENH U ISl 3aMKHYTOM 3JIeKTpuUYecKor 1enu, 3akoH [Dxoyns—IJlenua, npa-
suna Kupxeoga, 3axonvr Dapades 015 31eKmpou3a);

onucvleamy husuyecKue npoyeccyl U A61eHUs, UCNOIb3Ys BeIUUUHbL: nepemeujeHue, CKOpocms, YCKO-
PpeHue, UMNYIbC mejla U CUCmeMbl mell, CUld, MOMEHM CUlbl, 0dgleHue, NOMEeHYUAIbHAS IHEP2Us, KU-
Hemu4eckas dHepausl, MexaHudeckdas 3Hepeus, paboma Cuibl, YeHmpocmpemMumenbHoe YCKopeHue,
cuna madxcecmu, Cuna ynpy2ocmu, Cuid mpeHus, MOWHOCMb, SHep2Uus 63aumooelicmsus meia ¢ 3em-
NE1 801U3U €€ NOBEPXHOCMU, IHEP2Usl YNPY2oll Oepopmayuu NPYICUHbL, KOIULeCm80 meniomovl, abco-
JIIOMHAsL memnepamypa meia, paboma 8 mepmoouHamuKe, 6HYMpeHHss IHepausi U0eaibHO20 0OHO-
amoMHOo20 2aszd, paboma udearbHo20 2aza, OMHOCUMENbHAS 81aAXdCHOCMb 6030yxa, KII/[ udeanvrnoeo
Menyioso2o osucamelis, 2NeKMpUiecKkoe noie, Hanpa#CEeHHOCMyb 2NeKMpUYecKo2o NoJjisl, HANPANCEH-
HOCMb NOJIsL MOYEYHO20 3apsaod WU 3apsdiCeHH020 Wapa 8 8aKyyme U 8 OudieKmpuxe, NOmeHyua
NEKMPOCMAMULECKO20 NOS, PASHOCMb NOMEHYUANL08, DNIeKMPOOBUNCY WA CUILA, CUNA MOKA, HANDs-
JiCeHue, MOUWHOCb MOKA, JIeKMpu4ecKds EMKOCMb NI0CK020 KOHOEHCamopda, CONpomuseieHue
yuacmka yenu ¢ nocie0o8amebHblM U NApallebHbIM COeOUHEeHUeM Pe3UCMOpOo8, SHePeUs dNeKmpu-
Yeck020 NoJisi KOHOeHcamopa,

0OBSICHATH 0COOCHHOCTH NMPOTEKaHUs (PU3NYECKUX SIBICHUIN: MEXaHUYECKOe IBUKEHHE, TEIIOBOE JIBH-
’KEHHE YacTHIl BEeIlleCTBa, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JBIKEHHE, TU(dy3us, ncnapeHne, Kume-
HUE U KOHJICHCAIHs, TNIaBJICHHE U KPUCTAIIN3AIMs, HAPABICHHOCTh TeIIONepeaayuu, dEeKTPU3aIus
TEJ, 9KEUNOMEHYUAIbHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJTHON (pu3HYecKON BEIMUYUHBI OT JIPYTrO# C HCIOJIb30BaHHEM

MPSIMBIX U3MEPEHUIL: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBAThH PE3YAbTATHI MOTYICHHON

3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH 8 UOe 2paduKos ¢ yuémom abcoatomublx noepeuHocmerl usme-

peHull, JenaThb BBIBO/IBI o pe3ysbTaram UCCIIeJIOBAHMUS;
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MIPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3UUECKUX BEIMYHMH; IIPU ITOM BBHIOUPATH ONTUMAIbHBD
TOJI U3MEPEHUS, OLIEHUBATH A0COJIOTHBIE U OTHOCHTENBHBIE MOTPEIIHOCTH MPAMBIX M KOCBEH G
n3Mepe-HUil;

npoBoOUMb ONbIMbL NO NPOGEPKe NPEOlONCEHHOU 2UNOmMe3bl: NIAHUPOBAMb IKCNEPUMeHm, coou-
Ppamo SKCNepUMEHMANbHYI0 YCMAHOBKY, AHAAUZUPOBAMb NOLYYEHHbLE Pe3YIbmamyl U 0elams 6bl-
800 0 cma-myce npeonoNCeHHOU 2UNOMme3bl;

coOI0IaTh TMpaBMIIa 0€30MacHOTO TPY/AA MPH MPOBEICHUH MCCISIOBAaHUN B paMKaxX yueOHOTO JKC-
ne- pUMEHTA, NPaKmuKyma A yaeOHO-UCCIeTI0BATEIbCKOW M POCKTHOM JESITEIHHOCTH C UCTIONb-
30Ba-HUEM U3MEPUTEIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 000y 10BAHUS;

pemaTh pacy€THbIE 3aJauil C SIBHO 33/IaHHON U HesA8HO 3a0aHHOU (HU3NIECKON MOJIENbIO: HAa OCHO-
Ba- HAW aHAJIM3a yCIOBUs OOOCHOBHIBATH BHIOOP (PU3MUECKOM MOJENH, OTBeUaromel TpeboBaHu-
SIM 3a- J1a4H, IPUMEHATH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U NOCMYIaMbl PUULECKUX MeopUll
IIPH UC- TIOJIF30BAaHUM MATEMaTHUECKUX METOJOB PEIICHUs 3a/1a4, IPOBOIUTH PAcYE€Thl Ha OCHO-
BaHUM MMEIO- IIMXCS JAaHHBIX, aHATH3UPOBATh PE3YJIbTAThHl M KOPPEKTUPOBATH METOJIBI PEIICHHUSI C
y4€TOM TMOJTy9eH-HBIX PE3yIbTaTOB;

pelaTh KaueCTBEHHBIE 3a/laul, mpedyioujue npuUMeHeHus 3HAHUL U3 pasHblX pa30enos UKOIbHO20
Kypca Qu3uku, a makdice uHmezpayuu 3HAHUU u3 Opy2ux npeomemos ecmecmeenHO-HAYUHO20
YuKa: BRICTPAMBATh JIOTHUECKYIO IEMOYKY PACCYKACHUH C OMOPOH HAa M3y4EeHHBIE 3aKOHBI, 3aK0-
HOMEPHOCTHH (PU3NYECKUE SBICHUS;

UCNONb306aMb Meopemudeckue 3Hanus 01 00bACHEeHUs OCHOBHLIX NPUHYUNOE pabombl usmepu-
menb-HblX NPUOOPOB, MEXHUYECKUX YCIMPOUCME U MEXHON0SULECKUX NPOYECCo8;

WCTIOJIH30BaTh TEOPETUYECKHE 3HAHUS 1O (PU3MKE B MOBCEIHEBHOW KHM3HH LIS oOecriedueHus 6e3-
orac- HOCTH TPH OOpameHnu ¢ MpHOOpaMu W TEXHWYECKHUMH YCTPONCTBAMH, JUISI COXPaHEHHS
3II0OPOBBSI U COOITIOJICHUS HOPM KOJIOTHUIECKOTO IMOBEICHUS B OKPYKAIOIICH Cperie;

MPUBOAMTH MTPUMEPHI BKJIA/la POCCHICKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00Bb-sICHEHHE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

AHATUUPOBAMb U OYEHUBAMb NOCIEOCMBUS ObIMOBOU U NPOUBOOCMBEHHOU 0eAMeNbHOCIU YeNo-
8eKa, C8A3AHHOU C (PU3UYECKUMU NPOYecCamu, ¢ NO3UYULl IKOJI02UYecKol Oe30nacHocmu, npeo-
cmas- JIenuti 0 payuoHAaIbHOM NPUPOOONONL308AHUU, A MAKICE PAZYMHOM UCNOIb30BAHUU O00-
CMUMNCEHUL HAYKU U MEeXHON02Ull 0Jis OalbHeUue20 pa3eumus 4ei08eueckoo ooujecmea;

MIPUMEHSATH PA3JIMYHbBIE CTIOCOOBI PAOOTHI ¢ HHPOpMaIUEH (PU3NIECKOTO COIEPIKAHMS C HCIIOIh30Ba-
HUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHI: IIPU 3TOM HUCHOJIb30BATh COBPEMEHHBIE HH-
(Gop- MalMOHHbIE TEXHOJOIMM sl IOUCKA, NepepadOTKU U MPEAbsIBICHUS y4eOHON M Hay4HO-
HOMYJISAPHON MH(pOpPMALMU, CTPYKTYPUPOBAHMS U MHTEPIIpeTaluy UH(OPMALUY, MOITy4€HHON U3
pa3IUYHbIX UC- TOYHUKOB; KPUTHUECKU aHAJIM3UPOBATh MOIy4aeMyl0 HH(OPMALUIO U OYeHU8amy
€€ 00CMOo8epHOCb KAK HA OCHOBE UMEIOWUXCS 3HAHUL, MAK U HA OCHO8€e AHANU3A UCTNOYHUKA UH-
G opmayuu;

NpOsABIAMb 0P2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUS CaMOCMOAMENIbHO20 NPUOOpemenus Ho-
8bIX 3HAHULL 68 Npoyecce 8bINOIHEHUs NPOEKMHbIX U Y4eOHO-UCCIe008amenbeKux pabom,; paboTaTh
B I'pYIIIE C BHIIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PAOOTY IPYI- Mbl, PaLto-
HAJIBHO pacIpeleliATh 1esSTeIbHOCTh B HECTAaHAAPTHBIX CUTYaLUAX, a[eKBaTHO OLICHU- BaTh BKJIaJ
KaX-JIOT0 U3 YJaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMON poOIeMbl;

NPOAGIAMb MOMUBAYUIO K OYOYUeli npopeccuoHanbHol 0esmenbHOCmU o CREYUANbHOCIAM (OU3UKO-
MexXHUYecKo20 npopuis.
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MOHUMATh (JIEMOHCTPUPOBATL) POJb (U3UKH B SIKOHOMUYECKOH, TEXHOJOTUYECKOH, COLMAIbHOM
U OTHYECKOHN cdepax NesTeTbHOCTH YelOBEeKa; Pojb M MECTO (PU3MKM B COBPEMEHHOW HAay4yHOU
KapTUHE MUPA; POJIb aCTPOHOMUH B ITPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA U JAIBHEHIIIEM HAy4YHO-
TEXHUYECKOM PpA3BUTUU; 3HAYEHUE ONUCAMENbHOU, CUCMeMAamusupyoueti, 00bACHUMENbHOU U
npoeHOCMU4ecKou @QYHKYutl usuueckou meopuu — 21eKMpOOUHAMUKU, CHEYUATbHOU Mmeopuu
OMHOCUMENbHOCIY, K8AHMOBOU du3uku;, Ppoiab (U3NYECKON Teopuu B POPMUPOBAHUU
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fIpeCTaBICHUN O (U3NYECKON KapTHMHE MHpa, MECTO (PU3MUECKOW KapTHUHBI MHpa B OOIIE!

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O MPUPOJIE; '

pa3nuyath (yIUTHIBATH) YCIOBUS MPUMEHUMOCTH MOJIETCH (U3NUYECKUX TEJ U MPOIIECCOB (SBICHLM .

OJIHOPOJIHOE JJICKTPUYECKOE M OJIHOPOJHOE MAarHUTHOE TMI0JIsl, TapMOHUYECKHE KoJieOaHwusl,

MAaTEMaTHUYECKU MAATHUK, UICAIbHBIN PYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, UJCATIbHbBIN

KOJIeOATEeTIHHBIN KOHTYP, TOHKAS JIMH3a; MOJIEJICH aTOMa, aTOMHOTO sI/ipa U KBAHTOBOM MOJICIIN CBETA;

pa3nuyath yCIIOBUS (TPAHMIIBI, 00JIaCTH) TPUMEHUMOCTH (PU3NICCKUX 3aKOHOB, NOHUMAMb 8Ce0OUyUlL

xapaxmep (yHOAMEHMATbHIX 3AKOHO8 U 0O2PAHUYEHHOCHb UCHONb308AHUSL YACIHBIX 3AKOHO8;

® AHAIM3UPOBATH U OOBSCHATH AJICKTPOMATHUTHBIE MPOILIECCHl U SIBICHHS, HUCIOJb3ys OCHOBHBIC
MOJIOKEHUS W 3aKOHBI JJICKTPOJMHAMHUKH M CIEHUATBHONW TEOPUM OTHOCHUTEIIBHOCTH (3aKOH
COXpaHEHHUsl JJICKTPUYECKOTO 3apsiaa, cuia Ammepa, cuia JlopeHia, 3akoH 3JIEKTPOMarHUTHOU
uHaykuu, npaBwio Jlenma, cBsazp DJIC cCaMOMHIYKIIMKM B 3JIEMEHTE SJIEKTPUYECKON Ienu CO
CKOPOCTHIO U3MEHEHHUS CUJIBI TOKA; TTOCTYJIAThI CIIEIIUATBHON TEOPUH OTHOCUTEILHOCTH DUHINTEHA);

® AHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOILIECCHI U SIBJICHUS, MCIOJB3YS MOJIOKEHUS KBAHTOBOMN
¢u3uku (ypaBHeHue DWHIITENHA u1d QoTo3ddexTa, nmepBrlii 1 BTOpoil nmocTynarel bopa, mpuHLIUI
COOTHOIIIEHUsI HeomnpeneaeHHocTel ['eiizenOepra, 3aKOHBI COXpaHEHHUs 3apsJIOBOTO M MacCOBOTO
YHUCEJ U SHEPTUH B SITICPHBIX PEAKIIUIX, 3aKOH PAIMOAKTHBHOTO pacIiaia);

® ONUCHIBAaTh (PU3WYECKUE TPOIECCHl U  SBJICHUS, UCIOJIB3YsSd BEJIUYMHBI: HANMPSHKEHHOCTD
ANEKTPUYECKOTO  TIOJISI, TMOTEHIMANT DJEKTPOCTATHYECKOTO TIOJIsA, PA3HOCTh TOTEHIMAJIOB,
ANEKTPOJBIDKYINAS CWUJIa, HMHIYKIMS MAarHUTHOTO TIOJIs, MarHUTHBIM TIOTOK, cuia Amriepa,
WHIYKTUBHOCTD, DJICKTPOJIBIDKYINAS CHJIAa CAMOWHIYKITUH, DHEPTUS MAarHUTHOTO TIOJISI POBOIHHUKA C
TOKOM, PEISTUBUCTCKUI UMITYJIbC, TIOJTHASL SHEPTHS, SHEPTHUs TTOKOSI CBOOOTHOW YaCTHUIII, SHEPTHUS U
UMITYJIBC (POTOHA, MaCCOBOE YHCIIO U 3apsif sApa, SHEPTHUS CBSI3U SIPa;

® OOBACHATH OCOOCHHOCTH TPOTEKaHWs (U3UYECKUX SIBJICHHUH: JJIEKTPOMAarHWUTHAs WHIYKIIHS,
CAaMOMWHJIYKIIHMS, PE30HAHC, MHTEP(EPEHIMS BOJH, NU(paKIus, AUCIEPCHs, TOJHOE BHYTPEHHEE
oTpaxkenue, (oroanekTpuueckuii dpdext (poroaddekrt), anbda- u Oera-pacnaapl suep, ramMma-
M3JIy4YeHHE sep; GU3ndecKrue MPUHIUIIBI CIIEKTPAIbHOTO aHAIM3a U PabOThI Jlazepa;

® onpeodensimob HANPAsieHue UHOVKYUU MASHUMHO20 NOJISL NPOBOOHUKA C MOKOM, CUIbl AMnepa u cuiibl
Jlopenya;,

® cmpoumb uz0Opaddcenue, co30a8aemoe NIOCKUM 3ePKAIOM, MOHKOU JUH30U, U PACCHUMDBIBAMb €20
Xapakxmepucmuxu,

®  NpUMEHSAMb OCHOBONOJA2AIOWUE ACMPOHOMUYECKUE HNOHAMUS, Meopul U 3aKOHbl OJisl AHAIU3A U
00bsCHEeHU  (PU3UUEeCKUX NPOYeccos8, NPOUCXOOAWUX 6 38E30aX, 6 36630HbIX  CUCMeMAx, 8
MedHC2ANAKMUYECKOU cpede; 08UNCEeHUsI HeDECHbIX meil, I80I0YUl 36€30 U Beenennotl,

® TIPOBOJUTH HCCJICJIOBAaHHE 3aBUCUMOCTECH (DU3MYECKUX BEIWYHUH C KCIOJb30BAaHUEM TIPSIMBIX
W3MEPEHUI: TP ITOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh pPE3YJIbTATHl IMOJTYYCHHOM
3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BUIE TpadukoB C yu€ToM aOCOMIOTHBIX MHOTPEHIHOCTeN
M3MEpEeHUH, JIelaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIIEeI0BAHUS;

® TIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (M3MUECKUX BEIIMUMH; TIPH 3TOM BBIOMpATh ONTHUMAIBHBIA METO/T
W3MEPCHUS, OILEHWBATh AaOCOJIIOTHBIE W OTHOCHTENIbHBIC TOTPEIIHOCTH TPSIMBIX M KOCBEHHBIX
U3MEPECHUH;

® TIPOBOJIUTH OMBITHI IO MPOBEPKE MPEII0KCHHONW THIIOTE3bl: IUIAHUPOBATH AKCIEPUMEHT, COOMPATH
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJM3UPOBATh IIOJYYEHHbIE pPE3yJIbTaThl U JENaTh BBIBOJA O
cTaTyce MpeAsIOKEHHON THIOTE3b;

®  ONUCHIBAMb MEMOObl NOJIYYEHUS HAYYHBIX ACIPOHOMUYECKUX 3HAHULL,

e coOmonaTe mpaBuia 0E30MacHOTO Tpyda MpH MPOBEISCHUH HCCIENOBAaHUI B pamMKax y4eOHOTO

OKCMIEPUMEHTa, TNPAKTHUKyMa | y4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHON  JIESTEIBHOCTH C

WCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYIOBaHUS;

pemath pacyE€THBIE 33/1a41 C SIBHO 3aJJaHHOU U HesA8HO 3A0AHHOU (hu3uyecKkoli Mooebio: Ha OCHOBAHHUH

aHallM3a yCJOBUS BBIOMpATh (PU3UYECKHE MOJENH, OTBEUarolue TpeOOBaHUSAM 3a/adyu, TPUMEHSTh

(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (DU3MYECKUX TEOpUH MPHU HCIOJIb30BAHUN

MaTeMaTHYE€CKMX METOJOB PEILICHHUs 3a/ay, MPOBOJUTH Pacu€Tbl HA OCHOBAHUU

OQ
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MMEIOIUXCS JaHHBIX, aHAIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOJBI PEIICHHS C

MOJIy4YEHHBIX PE3YJIbTaTOB; '

pelaTh KaueCTBEHHBIC 3a/laud, TPEOYIOINE MPUMEHEHHS 3HAaHUH U3 Pa3HBIX Pa3JIeioB IIKOIBHOUL »

Kypca GU3UKHU, a makoce unmezpayuu 3HAHUL U3 Opyeux npeomMemos ecmecmeeHHO-HAYYH020 YUKIA:

8bICMPAUBAMN IOCUYECKYVIO YEHOUK)Y PACCYHCOEHULL C ONOPOU HA U3YUeHHble 3AKOHbL, 3AKOHOMEPHOCMU

u ¢usuyeckue s61eHus;

®  UCNONb306AMb  MeopemuyecKue 3HAaHus Onsd  OOBACHEHUs OCHOBHBIX NPUHYUNOE pPaOOMmbl
UMepuUmenbHbIX NPUOOPOS, MEXHUUECKUX YCMPOUCME U MEXHOI02ULEeCKUX NPOYECCO8;

® MPUBOAWTH MPHUMEPHI BKJIAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B Pa3BUTUEC HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;

®  QHaMU3UPOBAMb U OYEHUBAMb NOCNeOCMEUs OblMOBOU U NPOUIBOOCMBEHHOU OesmelbHOCIU
YenoBeKd, CBA3AHHOU C QUUYECKUMU NpOYeccamu, ¢ NO3UYUL IKOL0UHeCKOU Oe30nacHocmu,
npeocmasieHuti 0 PAyuoOHAIbHOM NPUPOOONONIL30BAHUU, d MAKIHCe PA3YMHOM UCNOIb308AHUU
Q0CMUMCEHULL HAYKU U MEXHONI02Ull OJIs1 OalbHelue20 pa3eumus 4eioseieckozo ooujecmea;

® [IPUMEHATH paznuuHbie  CrocoObl  paboThl ¢ MHpopMmalmend (GU3HMIECKOTO  COACPIKAHUS C
WCIOJIb30BAHUEM COBPEMCHHBIX HMH(DOPMAIMOHHBIX TEXHOJIOTHHA: TIPH OTOM HCIIOJIb30BATh
COBPEMEHHBIC HH(POPMAITUOHHBIC TEXHOJIOTHH JJIs [IOMCKA, TePepa0O0TKH U TIPEAbSIBICHUS YIeOHOW 1
HAyYHO-TIONMYJISAPHOH  WHpOpMamuu, CTPYKTYPHPOBAHUS W HMHTEPHpETAluu  WHOOpMAIWH,
MOJTYYEHHOU M3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUYECKU aHAIM3HPOBATH ITOJTydaeMy0 WHPOPMAIIHIO U
OIICHWBATh €€ JIOCTOBEPHOCTh KAaK Ha OCHOBE HMMCIOIIMXCS 3HAHWMA, TaK M HAa OCHOBE aHaIn3a
HCTOYHUKA NH(OpMaLINK;
NposABIAMb 0P2AHUZAYUOHHBLE U NO3HABAMENbHBLE YMEHUSL CAMOCMOSAMENbHO20 NPUODOPemeHUsi HOBbIX
SHAHULL 8 NPOYecce BbINOJHEHUS NPOEKMHbBIX U Y4eOHO-UCCIe008ameNbCKUX pabom, paboTaTh B TPyIIIe
C HWCIOJHCHHEM pPa3jMYHBIX COIMAIBHBIX POJICH, TUTAHHPOBATh pPabOTy TPYIIILI, PaIMOHAILHO
pacrtpeiensTh IesATeIbHOCTh B HECTAHIAPTHBIX CUTYAIIMX, aIEKBAaTHO OIICHUBATh BKJIA]] KaXK0TO U3
YYaCTHUKOB T'PYIIIBI B PEIICHUE PACCMaTPUBAEMOM TIPOOIIEMBI;

®  NPOABAAMb MOMUBAYUIO K OYOYUell NPpopecCUOHANbHOU 0esimelbHOCIU N0 CReYUATbHOCMAM PUUKO-

MEeXHUYeCcKo20 npogui.

OQ
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*KAHUE YYEBHOI'O IPEIMETA «®U3UKA»

bazoBelit ypoBeHs (2 yaca)

YrayoneHHbId ypoBeHb (5 4acoB)

Tema 1. ®usuka u METO/IbI HAYYHOTO MO3HAHMS (2 Yaca)

Tema 1. ®usnka ¥ METO bl HAYYHOTO TO3HAHUS (6 YacoB)

®u3uka — Hayka o npupoze. HaydHnbsle MeTOIbI O3HAHUS OKPYXKAIOILIErO
MU- pa. Posb sKCnieprMeHTa 1 TEOpUU B ITPOLIECCE TO3HAHUS IPUPOIBI.
Okcne-pu- MeHT B pusuke. MoaenupoBanre GU3NIECKUX SIBICHUNA U
IIPOLIECCOB.

Hayunsle runore3pl. @usnyeckre 3aK0HbI U TEOpUH. [ paHULIBI

MPUMEHUMO- CTU (pru3nueckux 3akoHoB. [IpuHimn coorBerctBus. Posb n
MecTo (pu3uKu B (GOPMHUPOBAHUN COBPEMEHHOW HAyYHON KapTUHBI MUPA, B
MIPaKTUYECKOH Jiesi- TEIbHOCTH JIFOJIEH.

Hemonctparmu 1. Ananorossie ¥ HU(POBBIE H3MEPUTENIbHBIE TPUOOPHI, KOM-
MBIOTEPHBIE JATYUKU

®uzrka — QpyHIaMeHTalbHas Hayka o npupoje. Hayunslil MeTos no3Ha-
HUS U METOBI UCCIICAOBAHUS (PU3UYCCKUX SIBJICHHNA. DKCIICPUMEHT H
TEOpUsB Ipoliecce No3HaHus pupoabl. HaOntoneHne u 3KkcriepuMeHT B
¢duzuke.

Cnocobvl uzmepenuss Qu3ULecKux 6eruduH (aHanoeosvle u YUu@Pposvle
usme- pumenvHble NPUOOPLL, KOMNbIOMEPHblE OAMYUKOBblE CUCHEMDbL).
Hoepewno- cmu usmepenuti Quzuueckux eeauyun (abcoromuas u
OMHOCUMENbHAS,).

MoaennpoBanue GrU3NUeCKUX SIBJICHUHI U IPOIECCOB (MaTepHalibHas TOUKA,
aOCOJIOTHO TBEPIOE TENO, WAeANbHAS IKUIAKOCTh, HACAIBHBIA Ta3,
ToueyHbld 3apsa). [unoreza. dusmueckuil 3aKOH, TpaHULBI  €ro
npuMeHuMocTH. dusmn- dyeckas Tteopus. Poap u mecto ¢usuku B
(bopMUPOBaHUH COBPEMEHHOM Hay4d- HOM KapTUHBI MHUPA, B MIPAKTUUECKOU
NEATEIbHOCTH JIOCH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol, NpaKMUKyMm

1. Uszmepenue cunbl moka u HANpsAjceHusi 8 yenu NOCMOSHHOZO
MOKA NPUROMOWU AHATIO208bIX U YUDPOBBIX USMEPUMENbHBIX NPUOOPOS.
2. 3naxomcmeo ¢ yugpposoii rabopamopueti no gusuxe. Ilpumepol

us- Mepe-Husl QuUIUYECKUX GeAUYUH NPU HOMOWU KOMAbLIOMEPHLLX
OamuyuKos.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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auueckoe aBuxkeHre. OTHOCUTENIBHOCTh MEXaHUUECKOTO JIBUKEHUSI.
eMa orcuéra. Tpaexkropus.

©1CPEMEILIEHUE, CKOPOCTh (CpEeAHsisl CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKO- DPEHHE MAaTepUaIbHONW TOUYKHM, UX IPOEKIMH Ha OCH CUCTEMBI
koopauHat. Cio- )KeHUe MepeMelIeHUi U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSMOJIMHEHOE ABIKeHue. [ paduku 3a-
BUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEpEMEIIEHUS MaTe-
pU- AIbHOW TOYKHU OT BPEMEHH.

CBoboaHoe najzieHue. Y cKopeHue CBOOOJHOTO TaICHHSL.

Kpuonuneiitnoe nmxenue. JIBKeHHE MaTEPUATIbHON TOUKHU MO OKPYKHO-
CTH C MOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpoctpemuTensHoe yckope-
Hue. Texnuueckue ycmpoucmea u npakmuieckoe npumenerue: CliuioMeTp,

Mexannyeckoe nBmwkeHUE. OTHOCHTEIBLHOCTh MEXAaHUYECKOTO JIBUIKS
Cucrema orcuéra.

Ipsamas u obpamuas 3a0a4u MexaHuxu.

Paouyc-eexmop mamepuanvHou mouxu, e2o npoekyuu Ha ocu CUCmembvl KO-
opounam. TpaekTopus.

[Tepemenienne, CkOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKO- pPEHHE MATepPHAIbHOW TOYKH, HMX MPOCKIUA HA OCH CHCTEMBI
KoopauHat. Cio- )KeHHe NnepeMenieHUuH U CII0KEHIE CKOPOCTEH.
PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBFMIKCHUE. 3aBHCH-
MOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS W IyTH MaTePUATBHONW TOYKH OT
BPEMEHH U UX IpapuKu.

CBobOogHOE TmazeHWe. YCKOpeHUue CBOOOJHOTO TaaeHus. /J[leudxxcenue mena,
OpOUEeHH020 NOO Y210M K 2OPU3OHMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCMU
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CHUC CHapAA0B, HCIIHBIC U peMéHHBIe nepeaavu.

Monenb CUCTEMBI OTCUETA, MILTIOCTPAIIHS KHHEMATHYECKUX
Xapak- TCprU-CTUK ABUIKCHUA.
2. IlpeoOpa3zoBanue ABMKEHHI C HCIIOJIb30BAHHEM IPOCTHIX MEXaHHU3MOB.
3. Ilanenne Ten B BO3yXe U B Pa3peKEHHOM IPOCTPAHCTBE.
4, Habmoienue MBrKeHUs TeIa, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY
Y TO-PU30HTAIBHO.
5. U3mepenue yckopeHus CBOOOIHOTO TaICHUsI.
6. HampaBiienue CKOpOCTH P JBMKEHUH IO OKPY>KHOCTH.
Vuenuueckuii 5Kcnepumenm, nabopamopnvle pabomoi’

1. N3ydeHne HEPABHOMEPHOIO JBUKEHUS C LEIBIO OMNpPEACIICHUS
MI'HO- BEH-HOUW CKOPOCTH.
2. HccnenoBanue COOTHOWICHHST MEXAY MYTSMH, IPONJACHHBIMU

TEJIOM 3a TIOCIEeJ0BaTEIbHBIE pPaBHBIC IPOMEKYTKH BpPEMEHU IPHU
PaBHOYCKOPEH- HOMJIBIDKEHUH C HAYaJIbHOM CKOPOCTHIO, PABHOW HYITIO.

3. N3yuenune ABMKEHUS IIApPHUKA B BA3KOU KUIKOCTH.

4. VI3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPH30HTAIBHO.

U YCKOpeHUs MamepuaibHol MOYKU Om 8pemMeHU U ux 2paguxiu.
KpusosmHeli- Hoe nBrkeHHE. [IBUKEHUE MAaTEpUATIbHON TOYKH 110
OKPYKHOCTH. YTJI0Basl U JIU- HElHast CKOpOCTh. llepnon u yacrora
oOparmenus. LlenTpocTpe-MuTensHOe (HOpMaAIbHOE), KacaTelIbHOE
(TaHreHIMaIbHOE) U IOJTHOE YCKOpe-HUE MaTepu- aIbHOU TOUKH.
Texnuueckue ycmpouicmea u mexHoa02uyecKue npoyeccyl: ClIuJIOMETp, IBU-
JKEHUE CHapsAJ0B, LICTIHbIE, LIEeCTepEHYAThIE U PEMEHHBIE MEepeaayu, CKo-
pocmubie Tughmol.

Hemoncmpayuu

Mogenb cucTemMbl OTCUETA, UIUTFOCTPAIINS KUHEMATUUECKUX XapaKTEPUCTUK
JIBIDKEHUSI.

Cnocobwi uccnedosanusi O8UNHCEHUI.

Hnnrocmpayus npedenvho2o nepexooa u usmepeHue MeHOBEHHOU CKOPOCHIU.
[Tpeo6pa3oBaHue ABUKEHUH C UCIIOJIH30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3/IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nuxeHus temna, OpomeHHOro Mo/l YTJIOM K TOPU30HTY U TOpU-
30HTAJILHO.

Hanpanenue ckopocTu npu ABUKEHUU 110 OKPY)KHOCTH.

IIpeobpazosanue yenogoti ckopocmu 8 pedykmope.

Cpasnenue nymetui, mpaexmoputl, CKOpocmeti 08UNCEHUSL 0OHO20 U MO20 Jice
meia 6 pasHvlX CUCeMax omc4éma.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomul, npakmuKym
W3yde- HUE HEPAaBHOMEPHOTO JBHXKEHUS C LIEIIBIO ONpeAeTIeHUS
MT'HOBEHHOMCKOPO- CTH.

Hzmepenue yckopenus npu npamoIuHeuHOM PAGHOYCKOPEHHOM O8UdICEeHUU
1O HAKIOHHOU NIOCKOCMU.

HUccnedosanue 3agucumocmu nymu om epemeHU npu pagHoyCKOPEeHHOM O8U-
JHCEHUU.

Usmepenue yckopenus c60600H020 naoenus (PeKoMeHO08AHO UCHOIb308a-
Hue yugpposoii 1abopamopuu).

W3ydeHnue nBUXKEHUS Tena, OpPOIIEHHOTO TOPU3OHTAIbHO. [Ipogepka cuno-
me3vl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCTU MENCOY OAILHOCHbIO NO-
1€ma u HaYaIbHOU CKOPOCMbIO Mend.

2 34ech M fanee NpMBOAMTCA PacLUMpPEHHbIN nepeyeHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO YYUTENb AeNaeT BbIBOP N0 CBOEMY YCMOTPEHUIO € y4ETOM BbibpaHHoro YMK 1 umetowerocs obopynosaHus.

16
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H3yuenue osudicenus mena no OKpysCHOCMU ¢ ROCMOAHHOU NO MOOYIO
pocmuio. :
Hccneoosanue 3asucumocmu nepuooa oopaujenus KOHU4ecko20 MAsimHUKG
om e2o napamempos.

2.2 lunamuka (7 4acoB)

2.2 lunamuka (10 gacoB)

[Ipuamun  otHocutTenbHOcTH lammnes. IlepBbiid  3akoH  HbroroHa.
NHepuynane- Hple CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunmun cynepnosuiiuu cwi. Bropoii 3akon Herotona
JUIs MaTepuaabHOM TOUKW. Tpetnil 3akoH HproTOHA Jj1si MaTepuaIbHbIX TO-
YeK.
3akoH BceMupHoro taroreHus. Cuna Tsokectu. [lepBas kocMuyeckasi CKO-
pOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buabl Tpenus (mokosi, cKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUs CKOJbXKEHHsI U cuia TpeHus nokos. Kosdduument
Tpe- Husl. Cuita COpOTUBIIEHUS IPU ABHXKEHHUH TeJa B KUIKOCTH WM rase.
[ToctynarenbHOE U BpallaTelbHOE IBHKEHUE a0COIIOTHO TBEPOTO TENa.
MOMEHT cuiIbl OTHOCUTENBHO OCH BpaiieHus. [lneqo cuiel. Y cinoBus paBHO-
BECUSA TBEPIOIO TEJIA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHye. NOAINITHAKYA, ABU-
YKEHNE NCKYCCTBEHHBIX CIIyTHUKOB.
Jlemoncmpayuu
. SIBNeHUE UHEPIIMH.
. CpaBHEeHHUE Macc, B3aUMOJACHCTBYIOIIHNX TEIL.
. Bropoii 3akon HeroToHa.
. I3mepenue cun.
. CroxeHnue cui.
. 3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JAePOpMaIiu.
. HeBecomocTs. Bec Tena npu yCKOPEHHOM IMOABEME U MAJCHUMU.
. CpaBHEHHE CUII TPEHUS MOKOS, KAUEHUS U CKOJIbKEHUSI.

9. YcnoBus paBHOBecHs TBEPAOTO Tela. Bubl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadopamopnvie padomot

1. I3y4eHue qBmxeHust Opycka 1o HaKJIOHHOU MIOCKOCTH.

2. HccnenoBanue 3aBUCUMOCTHU CHUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE

O~NOOTE WDN -

IIepssiii 3akoH HeroToHa. MHepumaneHblie cuctemsl oTcyéra. [IpuHnmn ot-

HocutenbHocTU ["anunes. Heunepyuanvuvie cucmemsvr omcuéma (onpede-

JIeHue, npumepbl).

Macca tena. Cuina. [TpyHIUI Cynepno3uu CHl.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tperuit 3akoH Hpl0TOHA 1)1 MaTepUaAIbHBIX TOYEK.

3akoH BCEMUPHOTO TATOTEHUA. IJKGUBANEHMHOCHb
2pasUMAayUOHHOU U UHEPMHOU MACCHI.

Cuna tsxecTu. 3asucumocms yCKOpenust c60600H020 NAOeHUsl ON 8blCOMbl

HAao0 NOBepXHOCMbIO NIaAHembl U om 2eozpaghuyeckoli wupomel. /leudicenue

HebecHblx men u ux cnymuuxos. 3axonvl Kennepa. IlepBas xocMmuueckas

CKOPOCTSb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec mena, osusicywezocs ¢ ycko-

peHuem.

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJIbKEHUS U CUjla TPEHUS T10-

kos. Koapdurument tpenus. Cuiia conpoTUBIEHUS IPU JBUKEHUH Tela B

KUAKOCTU WM Ta3e, e€ 3a8UCUMOCHb OM CKOPOCHU OMHOCUMENLHO20 O8U-

JHCEHUsL.

Jasnenue. ['uopocmamuyeckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHo02uyecKue npoyeccol. NOAIUITHUAKY,

JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpanyuu

Habnoodenue osusicenus men 8 uHepyUAIbHbIX U HEUHEPYUATbHBIX CUCTe-

Mmax omcuéma.

Ipunyun omnocumensrnocmu.

Kauenue 08yx yununopoe unu wapos pazHot Maccsl ¢ 00UHAKOBLIM Y CKO-

penuem OmHOCUMENbHO HeUHEePYUATbHOU CUCTEeMbl OMCYEMA.

CpasHenue pasrodelicmsyroujetl NPUILONHCEHHbIX K mejty CUL ¢ npousgeoe-

HUeM MAccvl mena Ha e20 YCKOpeHue 8 UHEPYUATbHOU cucmeme omcyéma.
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Pasencmeocun, oznuxarowgux 6 pezyiomame ezaumooeticmeusi mei. Mzmepe
Macc no 83auMo0elcmeauio.

Heesecomocme.

Bec Tena npu ycKOpeHHOM MOABEME U MTAICHUH.

Llenmpobeoichvie mexanuzmol.

CpaBHEHUE CHJI TPEHUS IMOKOS, KAUCHUS U CKOJIbKCHHSL.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomvl, npaKmuxKym
W3me- penne paBHOACHCTBYIOIICH CHJI TIpH JBW)KEHHH Opycka II0
HAaKJIOHHOMIIJIOCKO- CTH.

IIposepka eunomeswvi 0 He3agucUMOCMU 8peMeHU 08UNCEHUs OPYCKA NO
HAKAOHHOU NIOCKOCMU HA 3A0AHHOe PACCMOAHUE ON €20 MACCHI.
HccnenmoBanue 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMINX B TPYKUHEH
pe3uHOBOM 00pa3siie, 0T ux jJaepopMaluu.

H3yuenue osudicenus cucmemol me, CA3AHHbIX HUMbBIO, NEPEKUHYMOU Ye-
pe3 néakuti O0K.

Hsmepenue koaghguyuenma mpenusi no genudure yeno8020 Kodp@uyu-
enma 3asucumocmu Fmp(N).

Hccnedosanue osudicenus Opycka no HAKIOHHOU NIOCKOCMU C NePeMeHHbIM
KO3 puyuenmom mpenusi.

H3yuenue dsudicenus epyza Ha 8any ¢ mpeHuem.

2.3 Cratuka tBepaoro teina (5 yacon)

AbcomotHo TBEpAoe Teno. IlocTynarenbHoe U BpalaTeabHOE JBUKEHHUE
TBEPIOro Tes1a. MOMEHT CUJIbl OTHOCUTENIBHO OCH BpalieHus. [Inedo cusl.
Crnoxenue cuil, NPUWIOKEHHbIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.
VYcnoBus paBHOBecHs TBEPIOro Tena. Y CTOWYMBOE, HEYCTOWUYMBOE, Oe3pas-
JUYHOE PaBHOBECHE.

Texuuueckue ycmpoﬁcmea U mexrnojocudecKkue npoueccoyl: KpOHI.HTGﬁH,
CTPOMTENbHBIN KpaH, peéTyaTrble KOHCTPYKLIUH.

Hemoncmpayuu

Ycnosust paBHOBecHs. Bujipl paBHOBECH .

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomul, npakmuKkym
Hccne- noBaHne ycinoBHi paBHOBECHUS TBEPJAOTO Tela, UMEIOIIET0 OCh Bpa-
LICHMS.

KoHcTpynpoBaHnne KpOHIITEHHOB M pacuéT CUJl YIPYTOCTH.

18
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N3yuenue ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIIAAb OIIOPBI.

(6 gacoB)

2.4 3akoHbl coxpaHenus B mexanuke (10 yacoB)

Nmnynsc MatepraibHOM TOUKH (TeJa), CUCTEMBI MaTEPUAIbHBIX TOUEK. VM-
IyJIbC CHJIBI M U3MEHEHHUE UMITyJIbCca Teja.
3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE ABUKEHUE.
PaboTa cusbl. MOITHOCTH CHJIBL.
Kunernueckas sneprus MatepuaabHOU TOUkU. Teopema 00 U3MEHEHUH KU-
HETHUYECKOW SHEPrUU.
[ToTenumanesHas sHeprus. [loreHnnanbHast 3HEprus ynpyro neGopMupoBaH-
HOU npyxuHsbl. [loTeHnnanbHast 3Heprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.
[ToTen- nuanbHbIE U HEMOTEHLIUAIbHBIE CHIIBL. CBSI3b paOOTHl HEMOTEHIUAIb-
HBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPrUH CUCTEMBI TeJl. 3aKOH CO-
XpaHEHUs MeXa- HUYEeCKON PHEPIHH.
VYnopyrue u Heynpyrue CTOJIKHOBEHHSL.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue. BOJOMET, KOIIEp,
MPYKUHHBIA TUCTOJIET, ABUKEHUE PAKET.
Hemoncmpayuu

1. 3akoH coXpaHEHMs UMITyJIbCA.

2. PeakTuBHOE IBIKEHUE.

3. [lepexo mOTeHIIMAIBHON YHEPTUN B KUHETUYECKYIO U OOPaTHO.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomol

1. N3ydeHue abCoIIOTHO HEYIIPYTOTo YAapa ¢ MOMOIIBIO ABYX
OJIMHA- KOBBIXHUTSIHBIX MassTHUKOB.
2. HccnenoBanue cBa3u pabOThI CHIIBI C U3BMEHEHUEM

MEXaHUUYECKOM SHEep-TUHU Tella Ha IpUMepe pacTsKEHHsI pE3UHOBOTO
KryTa.

HNMnynsc MaTepruanbHOM TOYKH, CUCTEMbI MATEPUAIbHBIX TOYEK. [{enmp
Macc cucmemvl MamepuaibHulx movex. Teopema o 0gudiceHuu yeHmpa
macec.

NMnynbsc cuiibl 1 M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXpaHEHUS

UM- I1yJIbCA.

PeakTuBHOE NBUKEHHE.

Momenm umnynoca mamepuanvrou mouxu. Ilpedcmaegnenue o coxpanenuu
MOMEHMA UMNYIbCa 6 YeHMPAIbHbIX NOJIAX.

PaGota cuibl Ha MaJloM ¥ Ha KOHEYHOM TiepeMelieHnH. [ paguueckoe
npeocmasnenue pabomsi cuibl. MOITHOCTb CHIIBI.

Kunerndeckas sHeprust MmarepuaibHoi Touku. Teopema 00 N3MEHEHUNKUHE-
TUYECKOW SHEPTUH MATEPUATIbHON TOUKH.

[ToTeHnManbHbIE U HETOTEHUUAIBHBIE CWIIBL. [lomenyuanvuas suepaus. llo-
MeHYUANbHAs IHep2Us Yynpy2o oeghopmuposannoi npyicunsl. Ilomen- yu-
anvHas dHepeusi mena 8 0OHOPOOHOM 2paAsUMayuoHHom nozne. Ilomenyu-
anb- HAsl SHEP2Us Mena 6 2pAasUmMayuOHHOM noie 0OHOPOOHO20 wapa
(6nympu u ene wapa). Bmopas kocmuueckasn ckopocms. Tpemwvs kocmuue-
CKasl CKO- poChb.

CBs3b pabOTHl HEMOTEHLUAIBHBIX CHJI C M3MEHEHMEM MEXaHHUYEeCKOM
JHEp- TMU CHCTEMBI Tell. 3aKOH COXPAaHECHMsI MEXaHWYECKOM JHEpruu.
Ynpy-eue u neynpyeue cmonxnosenus.

Ypasnenue bBepnyniu 0nsa uoeanbHOU HCUOKOCMU KAK — Cle0Cmeue
3AKOHACO- XPAHEHUS MEXAHUYECKOU IHePUl.

Texnuueckue ycmpoicmea u mexHoio2uieckue npoyeccwvl: IBUKEHNE pa-
KE€T, BOJOMET, KONEP, NPYKUHHBIN MUCTOJIET, 2UPOCKON, (ucypHoe Kama-
HUe Ha KOHbKAX.

Hemoncmpanyuu

3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE IBWXKEHUE. M3mepenue mowy-
HOCMU CUJbL.

H3menenue snepeuu mena npu cosepuieHuy padomul.

B3anmMuble npeBpanieHus KHHETUYECKON U MOTEHLIHUAIBHON DHEPIUil IIpU
JEMCTBUM HA TEJO CHIIbI TSKECTH U cuibl ynpyroctu. Coxpanenue suep-
euu npu c8600600HOM NAOEHUU.

-hange
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Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, nPAKMUKym
1. U3mepenue umnynvca mena no mopmMo3HOMY HYMu.
2. M3mepenue cunvl maeu, CKOpoCmu MOOeIU d1eKMmpoMoounsa u
MOWHO- CMU CULbI MALU.
3. CpasneHue usmeHeHUs UMRYIbCa meid ¢ UMNYIbCOM CUTBL.
4. Hccredosanue coxpanenus UMnyabca npu yupy2om 3aumo0eicmeuu.
5. UsmepeHue Kunemuueckou sHepeuu meaa no mopmo3HoMy Hymu.
6. CpasHeHue uzmeHeHUuss NOMEHYUATLHOU dHEPSUL NPYHCUHBL C
Ppabomoti cunvl mpenus.
7. Onpeodenenue pabomvl CUbl MPEHUsE NPU OBUNHCEHUU Mea NO
HAKIOHHOU NIOCKOCMU.

Tema 3. MonekynsipHas ¢pu3mrka u TepmMoauHamuka (24 gaca)

Tema 3. MounekynsipHas ¢pusrka u repmoguHamuka (49 yacos)

3.1 OCHOBBI MOJIEKYIISIPHO-KHHETHYECKO# Teopun (9 gacoB)

3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKO# Teopuu (15 yacoB)

20

OCHOBHBIE MTOJI0KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH U UX OTIHITHOE
obocHoBanue. bpoyHosckoe neuxenue. Juddys3usa. Xapakrep ABMKEHUS U
B3aMMOJICMCTBHS YaCcTHUI BemlecTBa. Moiesn CTPOEHUS Tra30B, KUAKOCTEH
1 TBEPJIBIX T U 0OBSACHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEJEH.
Macca u pazmepsl Mosiekyin. KonnyectBo BemecTBa. [loctosiHHas
ABorazpo. TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana
temnepatyp Llenscua. Moaens uneanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO- KHHETHYECKOHM TeOPUHU HJIeaIbHOTO raza. AOCOMOTHAS
TeMIIepaTypa KaK Me- pa CpeJHENd KUHETUYECKOW SHEPTUH TEILNIOBOTO
JBUKEHHUS YaCTUIl Ta3a.

[lIxana Temneparyp KenbBuna. ['a30Bbie 3ak0HbI. Y paBHeHUE MeHene-
eBa—Kuaneiipona. 3akoH JlanpToHa. M30mponeccsl B U1€anbHOM rase ¢ 1o-
CTOSIHHBIM KOJIMYEeCTBOM BenlecTBa. [ paduueckoe mpeacTaBieHue u3omnpo-
LIECCOB: U30TEepMa, U30X0pa, u3o0apa.

Texuuueckue ycmpoucmea u npakmuieckoe npumeHenue: TepMOMeETp, 0apo-

METp.
Jemoncmpayuu
1. OnbITHL, JOKA3bIBAOIIME JUCKPETHOE CTPOEHHUE BEIIECTBA,

¢doTo- rpadMMMOIEKyYST OPraHUYECKUX COETMHEHUH.
2. OnbIThl 10 b GY3UN KUIKOCTEH U T'a30B.
3. Mozenb 6pOyHOBCKOTO JBHKEHHSI.
4. Mopens onbita lllTepHa.

OcHoBHbIE MON0XKEHUS MOJIEKYIsIpHO-KuHeTn4eckoi Teopuu (MKT), ux
onbITHOE 00ocHOBaHue. Juddy3us. bpoyHoBckoe nBrmkeHne. Xapakrep
JIBU>KEHUSI U B3aUMOJICUCTBHUS YAaCTHUI] BeHIeCTBA. MOJIEIU CTPOCHUS

ra3oB, JKUJKOCTEH U TBEPBIX TNl U OObSICHEHHE CBOMCTB BEIleCTBA HA
OCHOBE 3THX Mojesiell. Macca u pa3Mepsl MOJIEKYJT (aTOMOB).

KommuectBo Beme- crBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOsl €€ nsmepenus. [kana
temnepatyp Llenbcus.

Monens naeansHoro raza B MKT: yacTuiibl raza 1BUKyTCsl XaOTHUECKUU
HE B3aUMOJICUCTBYIOT JAPYT C IPYTOM.

I"azoBbIe 3aK0HBI. YpaBHeHue MenaeneeBa—Kianeiipona.

AbGcomoTHas Temmneparypa (mkana temnepatyp Kensuna). 3akon [lanb-
TOHA.

H3ormporeccsl B UeaIbHOM ra3e ¢ OCTOSTHHBIM KOJTMYECTBOM BEILIECTBA.
['paduueckoe mpencTaBiIeHUE U30MPOLIECCOB: H30TEPMa, U30X0Pa, U30-
Oapa.

CBsi3b MEXAy JIaBJIEHHEM M CpEeJHEW KUHETUYECKOW >Heprueil mocryna-
T€JIb- HOI'O TEIUIOBOTO JBMXKEHHS MOJIEKYJ HJICaJbHOTO raza (OCHOBHOE
ypaBHenue MKT upaeanpHOro rasza).

Ces3b abconomHol memnepamypvl MepMOOUHAMUYECKOU CUCTNEMbL CO CPed-
Hell KUHemu4ecKou dHepaueli NOCHynameibHO20 Meni08020 O8UNCEHUS €€
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OHBITBI, AOKa3bIBAOIUEC CYIIICCTBOBAHUC

b. Mozens, MILTIOCTpUpPYIOLIast IPUPOLY JABJIECHUS ra3a Ha CTEHKU COCYya.
1. OnBIThI, WITIOCTPUPYIOLIUE YPABHEHUE COCTOSTHUS UIEATILHOTO
rasa, U30-IIpOLIECCHI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomut

1. Omnpenenenne Macchbl BO3yxXa B KJIaCCHOM KOMHATE Ha OCHOBE
U3Me- peHHH0oOBbEMA KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.
2. HccenenoBanue 3aBUCUMOCTH MEXKy TapaMeTPaMH COCTOSIHUS

pa3- pexeH-HOTO rasa.

yacmuy.
Texnuueckue yemporicmea u mexHonoeuieckue npoyeccbl:. TepMOMeETD, 6.5
POMETp, nonyueHnue HaHoOMamepuaios.

Hemoncmpayuu

Moienu TBUKEHUS YaCTHII BEIECTBA.

Mopenb OpOyHOBCKOTO JBHXKCHHUSI.

Buoeoponuxk ¢ 3anucwvio peanbho2o OpoyHo8CcK020 08UNCEHUS.

Juddys3ust sxuaKocTei.

Monens onbita TepHa.

[IpuTsrkeHne MONEKYII.

Moienu KpuCTaJUTMYECKUX PEIIETOK.

Habnroenue u riccietoBaHrEe H30TPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmnvie padomwl, npaKmuxym
Hccne- 0osanue npoyecca ycmanognenus meniogo2o pagHo8ecusi npu men-
J1000MeHe MedHcOy 2opsadell U XOA00HOU 80001

H3yuenue uzomepmuuecko2o npoyecca (pekomMeH008aHO UCNONb308AHUE
yughposoii 1abopamopuu).

H3yuenue uzoxopnozo npoyecca. Mzyuenue uzobapnozo npoyecca.
IIposepka ypasnuenus cocmosiHusi.

3.2 OcHoBbl TepmoauHamuks (10 gacos)

3.2 OcHoBbI TepMoauHamuks (20 yacoB)

21

TepMoauHamuyeckas cucremMa. BHyTpeHHss1 SHEpTrUsi TEPMOIUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonmdyectBo TemnoTsl U padota. Buyt-
PEHHsSI SHEpPrusl OJTHOATOMHOTO MAEAIBHOTO ra3a. Bupl Teruonepeaaun:
TEIUIONPOBOJHOCTh, KOHBEKIIMS, U3JIy4eHHE. Y IeIbHas TEIJIOEMKOCTh Be-
mectBa. KonuyecTBo TEIIOTHI IPH TEILIONEpeaaye.

[Tonsarue 06 agnabatHoM nporiecce. I1epBrIii 3aKoH TepMoauHaMUKU. [1pu-
MEHEHHE MEePBOTO 3aKOHA TEPMOIMHAMUKY K u3onpoieccam. ['paduyeckas
UHTEpIpeTanus paboThl ras3a.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.
TennoBsie MamuHbL. [IpuHIIMTBEL AlicTBUS TeTIOBBIX MaruH. [IpeoOpaszo-
BaHMs 3HEpruu B TerioBbIX MammHax. KII1/I rermoBoit mammnel. Lukn
Kap- 1o u ero KIIJ[. Dxonorudeckue mpoOieMbl TETI0IHEPT €TUKH.
Texnuueckue ycmpoiicmea u npaxmuieckoe npumMeHeHue. IBUraTeiab BHYT-
pPEHHEro cropaHusi, ObITOBON XONOAUILHUK, KOHAUIIMOHED.
Jemoncmpayuu

Tepmoounamuuecxas (T/) cucmema. 3adanue enewnux ycrosuii ona T/ cu-
cmembl. Bhewnue u enympennue napamempul. Ilapamempor T/ cucmemol
KaK cpeonue 3HayeHus eIUdUH, ONUCLIBAIOUUX e€ COCIMOSIHUE HA MUKDPO-
CKONUYECKOM YPOBHe.

Hynesoe nauano mepmoounamuxu. Camonpoussonvras peraxcayusn T/ cu-
cmembl K menjio8omy paeHO8ecUio.

Mojens uieanbHOro raza B TEpMOJMHAMHUKE — CUCTEMa YPaBHEHUM: ypaB-
Henue MenneneeBa—Kianeiipona 1 BeIpakeHUE U1 BHYTPEHHEH SHEPruu.
YcnoBusi NpUMEHUMOCTH 3TON MOJIENN: HU3Kasi KOHIIEHTPAIIHs YaCTHII, BbI-
COKHE TeMIlepaTypsl. BreipaxkeHue st BHyTpEHHEN SHEPTrUr 0JHOATOMHOTO
UJICAJIBHOTO rasa. Kesazucmamuuecxue u
Hecma- muieckue npoyecchwl.

DnemeHTapHas paboTa B TepMoiMHaMuKe. Borarcnenue paboThl 1o rpaduky
mpoiiecca Ha pV-auarpaMme.

Temnonepenaya kak cnocod n3MeHeHus BHyTpeHHel sHepruu T[] cucteMbl
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HarpeBaHHe dpupa BIATYHHOU TPyOKe MyTEéM TpeHUs
(BUIEOAEMOHCTpALTHS).

2. W3meHeHne BHyTpeHHEN SHEPruu (TeMIepaTyphl) Teja npu
TEIUIO- Iepe-Jaue.

3. OmnpIT 10 aMabaTHOMY PacIIMPEHHUIO BO31yXa (OIBIT C
BO3/IYIIHBIM OT-HUBOM).

4. Monenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CrOpaHus,
peak- TUB-HOTO JABUTaTENsL.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomut

1. I3mepenue ynenbHON TEMI0EMKOCTH.

V3MeHeHre BHYTPEHHEH SHEPTHH TeJa MPU COBEPLICHUH PAOOTHI:

6e3 coBepiieHus: paboTel. KOHBEKIINS, TEIIIONPOBOTHOCTD, N3Ty4YEHHE.
JUYECTBO TEIUIOTHI. TerI0EMKOCTh Tena. YoenvHas u moaapras menio- g
Kocmu eewecmea. Ypasnenue Matiepa. Y nenbHast TEII0Ta CCOPAHUS TOII-
nu- Ba. Pacuér konnuecTBa TemioTsl npu Teruonepenaye. [louarue o6 anna-
6atHoM npouecce. [lepBblii 3aKOH TepMOAUHAMUKU. BHyTpeHHss sHEprusl.
KonnuectBo TemnoTel 1 paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEH
sHeprun T/ cuctemsl.
BTopoii 3ak0H TEpMOAMHAMHUKY JJIs1 PABHOBECHBIX IPOLIECCOB: YEPE3 3a1aH-
HO€ paBHOBeCHOE cocTosiHue T/l cucTeMbl MPOXOANUT €IUHCTBEHHAS a/iua-
Oara. AOcostoTHas Temneparypa. Bropoil 3aKkoH TepMOJUHAMUKH [T
HEepaB- HOBECHBIX MPOIIECCOB: HEBO3MOKHO IE€peiaTh TEIJIOTY OT OoJiee Xo-
J0IHOTO Tena K 6osiee HarpeToMy Oe3 komneHncanuu (Knaysuyc). Heobpatu-
MOCTb NMPUPOAHBIX ITporieccoB. [IpuHIUNBI 1eHCTBUS TEIUIOBBIX MAIIHH.
KIT. Makcumansnoe 3nauenne KITJI. [ukn Kapno. Dkonornueckue ac-
MEKThI HCII0JIb30BAHUS TEIUIOBBIX ABUrareneil. TemnoBoe 3arpsi3sHeHNEe
OKpY- JKalolleH Cpeibl. Texnuueckue
YCmpotl- Cmea u mexHol02u4ecKue npoyeccsl: X010 JUIbHUK,
KOHUIIMOHED, J13e/b- HbI U KapOIOpaTOpHBIN IBUTATENN, NAPO8As
mypoOuHa, noydenue c8epXHU3- KUX memnepamyp, Yymuiusayus
«MenjloBbIX» OMX0008 C UCNONb308AHUEM MENI08020 HACOCA, YIMUTUSAYUSL
buoopzanuuecko2o monausa Ojisl blpa- OOMKU «MEna08OLLY U
anekmposHepauu. /lemoncmpayuu

1. VI3ameHeHue Temneparypsl pu aguadaTu4eckoM paclIupeHHH.

2. BozyiHoe OrHuBo.

3. CpaBHEHUE YAETbHBIX TEIJIOEMKOCTEN BEILIECTB.

4. CnocoObl UI3MEHEHHsI BHYTPEHHEW SHEPIHH.

5. UccnenoBanue aguabaTHOTO mporecca.

6. Komnviomephovie mooenu menyiogulx oguecameriell.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomot, RPAKmMuKym

1. MI3aMepenue yaenbHON TeI0EMKOCTH.

2. Hccneoosanue npoyecca ocmul8anus euyecmsa.

3. Uccneoosanue adouabamnozo npoyecca.

4. U3yyeHue 83auMOCBa3U IHEP2UL MEHCMONEKYIAPHOLO
83aUMOO0CUCMBUsL U MeMNepamypbl KUNEHUsL HCUOKOCEIl.

22

3.3 ArperatHbie cocTosiHHS BeriecTBa. Pa3oBbie nepexo bl (5 yacoB)

3.3 Arperarnbie cocTosiHus BenectBa. Da3oBbie nepexo bl (14 yacos)

nange
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sOpazoBaHue u KoHAeHcaysl. Mcnapenue u kunenue. AGCOIIOTHAs U | [Tapoo6OpazoBanue u koHAeHcanus. Mcnapenue u kuneHue. Y penabHas
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_UTEJIbHASA BJIAXKHOCTh BO31yXa. HachllleHHBIN map. Y aenpHas Ten-
.. TapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHIICHUS OT JaBJie-

Teépnoe Tteno. Kpucrammueckue u amopdHble Tena. AHH30TPOIHS
cBOMCTB KpucTauioB. JKuakue kpucramuibl. COBpeMEHHBbIE MaTe€pHalIbl.
[TnaBnenne u KpucTaM3anus. Y AeibHas TeroTa miasieHus. Cyonuma-
IS
VYpaBHeHuUE TEIIOBOTO OasiaHca.
Texuuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. TUTPOMETP U
IICU- XPOMETp, KaJOPUMETpP, TEXHOJOTHMH TOIYYEHHUS COBPEMEHHBIX
MaTepu-ajioB, B TOM YHCIIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

1. CroiicTBa HACHIIIIEHHBIX ITAPOB.

2. KunieHvie py MOHMKEHHOM JIaBJICHUH.

3. CrtocoObI M3MEpEeHHS BIXKHOCTH.

4. HabmroieHre HarpeBaHus M TJIABJICHUS KPUCTALTHIECKOTO BEIIECTBA.

5. JleMoHcTpaIus KpUCTaIOB.
Yuenuueckuit skcnepumenm, nabopamopnuie pabomot
1. ismepeHne OTHOCUTETLHOM BIAKHOCTH BO3IyXa.

TEIJI0Ta MapooOpa3oBaHusl.

Hacplennsie 1 HeHaChIEHHBIE MTapbl. KauecTBeHHAst 3aBUCUMOCTD
IUIOT- HOCTH U JAAaBJICHHS HACHIIIEHHOTO Tapa OT TeMIepaTyphl, UX
HE3aBHCHU- MOCTb OT 00bEMa HACHIIIIEHHOTO N1apa. 3aBUCUMOCTb
TEMIIepaTyphl KUITe- HUS OT JABJICHHS B KHUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOJIIOTHAs M1 OTHOCUTEIbHAS BIaKHOCTh. TBEpOE
teno. Kpucramnueckue u amop@Hsie Texaa. AHU30TPOIUS CBOMCTBKPUCTAII-
noB. [1naBienue u kpucrawmsanys. Y ienpHas TeroTa riasiaeHus. Cyomnu-
MarIys.

Legpopmayuu meépoozo mena. Pacmscenue u cocamue. Cosue. Mooyno
FOnea. Ilpeoen ynpyeux oeghopmayuii.

Tennogoe pacuwiupenue dxcuokocmetl U meépovix mej, 00bEMHOe U TUHel-
Hoe pacuiupenue. AHeapMoHU3M Menio8blX KOJIeOanuli yacmuy

gewjecmea Kak npuyuHa menjio8o2o pacuiuperus mei (Ha

Ka4yecmeeHHOM YPOosHe).

IIpeobpazosanue snepauu 6 pazosvix nepexooax. Ypasnenue meniogozo
banamuca.

llosepxnocmnoe namsicenue. Koagpghuyuenm nosepxnocmnoco namsoice-
Hus. Kanunnapnuvle saenenus. /lasnenue noo uckpugnénHou nosepxHocmoio
arcuoxocmu. @opmyna Jlannaca.

Texnuyeckue ycmpoticmea u mexHoio2udeckue npoyeccol’ KUuaKue Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTEPUAIBL.

Hemoncmpayuu

TemnoBoe pacuupenue. CBoiCTBa HACBIILIEHHBIX NTapoB. Kunenue.

Kurie- Hue npu NOHWKEHHOM JaBJICHUU.

Usmepenue cunvl nogepxnocmuozo namsiceHus. Onvimol ¢ MbLIbHLIMU
NAEHKAMU.

Cmauusanue. Kanunnsapnuoie senenus. Mooenu HeHbI0OMOHOBCKOU HCUOKO-
cmu. CriocoObl U3MepeHus BiIaKHOCTH. McciienoBanne HarpeBaHus u
TIaBJie-

HUS KPUCTAJUINYECKOTO BEIECTBA.

Buovt  depopmayuii.  Habniwodenue — manvix  Oegpopmayuil.
Yuenuueckun IKcnepumenm,  nabopamopHvie  padomol,
npakmuxkymM3yyenue 3aK0- HOMepHOCmel UCNAPEHUs HCUOKOCMELL.
H3zmepenue yoenvHOU meniomsl NAAGNEHUSA

aboa. H3yuenue colicme HacvlyeHHbIX Napoes.
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N3mepenue abCOOTHOM BIQXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOBB
MOMEIIEHUH.

H3zmepenue koaghpuyuenma nosepxHOCMHO20 HAMANHCEHU.
Hszmepenue mooyns FOnea. Uccnedosanue 3agucumocmu oeghopmayuu pe-3u-
H0B8020 00pa3ya om NPUOHCEHHOU K HEMY CUIb.

Tema 4. Dnextpoannamuka (22 yaca)

Tema 4. Dnexkrpoaunamuka (54 yaca)

4.1 Dnexrpocraruka (10 gacos)

4.1 Dnexktpuueckoe mnose (24 yaca)

DnexTpusaius Tea. DIeKTpUuuecKuil 3aps. [IBa Buga a1eKTpUUYECKUX 3a-
psnoB. [IpoBoAHMKY, TUAIEKTPUKU U MOIYIPOBOJHUKH. 3aKOH COXpaHe-
HUS AJIEKTPUYECKOTO 3aps/a.
BsaumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHslii aieKTpu4ecKuii 3a-
psn. Dnexkrpuueckoe nose. Hanpsox€HHoCTh anexkTpuyueckoro nois. [pun-
LU CYNEPIIO3UIINU AEKTPUUYECKUX NoJiel. JINHuM HanpsyKEHHOCTH dJIeK-
TPUYECKOTO MOJIS.
Pa6ora cui anexrpocratuueckoro nods. [loreniuman. Pasnocts norenmma-
710B. [IpOBOTHUKY U AUAIEKTPUKH B 3JIEKTpOCTaTHUECKOM ToJe. J{uanek-
TpUYeCKasl MPOHULAEMOCTb.
DnekTpoEMKOCTh. KoHeHcaTop. DIEKTPOEMKOCTh MIIOCKOTO KOHJEHCA-TOPA.
OHeprus 3apsyKEHHOTO KOHJIEHCATOPA.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHenue: 3IEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTaTUYeCKas 3allUTa, 3a3eMJICHUE IEKTPOrprodo-
POB, KOHJEHCATOP, KOIMPOBAJIbHBIN aIllapaT, CTPYHHBIN PUHTED.
Jlemoncmpayuu

1. YcTpo#CTBO M IPUHITUITT ACUCTBUS AIIEKTPOMETpA.

2. BzaumoielicTBrE HadIEKTPU30BAHHBIX TEl.

3. DIEKTPUYECKOEe MOJIE 3apsKEHHBIX TEll.

4. TIpoBOIHUKH B 3JIEKTPOCTATHUECKOM II0JIE.

5. DnekTpocTaTuyeckas 3aluTa.

6. IMdneKTpUKY B AJIEKTPOCTATUYECKOM TOJIE.

7. 3aBUCUMOCTb IEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa OT

MJIOIIA/IU TIJIACTHH, PACCTOSIHUS MEXK/1y HUMU U TUAJIEKTPUUECKOU

IIPOHULIAEMOCTH.

8. DHeprus 3apsHKEeHHOT0 KOHJIEHCAaTopa.
Yuenuueckuit sxcnepumenm, nadopamopnvie padomot
1. 3smepeHue 2I1eKTpoEMKOCTH KOHICHCATOPA.

DneKTpu3aius Tea U e€ MPosiBIeHUs. DIEeKTpUIecKuid 3apsia. [IBa Buma
JNEKTpUYECKUX 3apsAoB. [IpOBOIHUKY, TUANEKTPUKH U MTOTYIIPOBOIHUKH.
DneMeHTapHBIN ATEKTPUUECKUM 3aps/. 3aKOH COXPAHEHHUS AJIEKTpUYIE-

CKO- TO 3apsja.

BsaumopnetictBue 3apsioB. Toueunsie 3apsasl. 3akoH Kynona. Dnekrpuye-
ckoe nose. Ero neiictBue Ha anekTpudeckue 3apsaapl. Hanpspk€HHOCTD dnek-
Tpuueckoro nosst. [IpoOusIii 3apsia. JInnuy Hanps-KEHHOCTH
3NEKTPUUECKOTO MOJIsL. OTHOPOHOE DIIEKTPUUYECKOE TIOJIE.
[ToTeHIManbHOCTh AMEKTPOCTATUYECKOIO NOJIA. Pa3HOCTh MOTEHIINATIOB

u HaIlpsIKEHUE. [ToTenumanbHas SHEPIrHUs 3apsana B
3IEKTpOoCcTaTHUYeCKOMNO- Je. [loTeHnnan 37IeKTpoCTaTUYECKOro MOJIA.
CB3b HAPSHKEHHOCTH

MO0JIS ¥ Pa3HOCTH MOTEHIIUAJIOB YIS AJIEKTPOCTATUYECKOTO MOJIs (KaK OJi-
HOPOJHOTO, TaK U HEOTHOPOIHOTO).

[IpuHUUI Cynepno3unuuy 3JIeKTPUYECKUX MTOJEH.

Tlone moueunoeo 3apsoa. Ilone pasnomepro 3apsicennotl cgpepwi. Ilone pas-ro-
MepHO 3apsidiceHH020 no 06vémy wapa. Ilone pagnomepro 3apsdiceHHol becko-
HeuHou niockocmu. Kapmunol Tunuil HAnpAXCEHHOCMU YMUX noJlel

U IKEUNOMEHYUATLHBIX NOBEPXHOCEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsI0B.
JMANeKTpUKY B 3JIEKTPOCTATUYECKOM MoJie. JuanexkTpuueckas npoHULiae-
MOCTb BEUIECTBA.

KoHzeHcarop. DneKTpo€MKOCTb KOHAEHCATOPa. MEKTPOEMKOCTD TIIOCKOTOKOH-
JIeHcaTopa.

Ilapannenvroe coeounenue konoencamopos. Ilociedosamenvroe coedure-
Hue KOHOeHCcamopog. JHEPTrHsl 3apsHKEHHOT0 KOHIEHCaTopa.

Heuoicenue sapsaicennoll uacmuyvl 8 00HOPOOHOM INEKMPUYECKOM NOJle.
Tex-

nange
& e V/”J:
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HUYecKue yCmpoucmed u mexHoi02u4ecKue npoyeccsl. 3NEKTPOCKOII,
3JIEKTPO- METP, AIEKTPOCTATHIECKas 3alUTa, 3a3eMIICHHUE
AIEKTPOIPUOOPOB,
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KOHJICHCATOPHI, cenepamop Ban oe [ paaga.
Hemoncmpayuu ,
YeTpoilcTBO M IPUHIIUI JEHCTBUS AIEKTPOMETpa. DIIEKTPUUECKOE T0JIE 3a-
PSKEHHBIX MAPUKOB. DIIEKTPUIECCKOE TIOJIE JIBYX 3aPsIKEHHBIX TUIACTHH.
Mooens s1ekmpocmamuueckoeo eenepamopa (Ban oe I'paagay).
[TpoBOTHUKH B IIEKTPUUECKOM T0JIC. DIIEKTPOCTATUICCKAS 3AIUTA.
Yempoticmeo u oeticmeue kondencamopa noCmosHHOU U NepeMeHHOU EM-
KOCMU.

3aBHCHUMOCTH ITEKTPOEMKOCTH TUIOCKOTO KOHJICHCATOPA OT IJIOIA/IH I1j1a-
CTHH, PACCTOSIHUS MEXKTY HUIMH U JUIJICKTPHUECKOHN MPOHUIIAEMOCTH.
DHeprus AJIEKTPUICCKOTO TOJIS 3aPsSHKEHHOTO KOHACHCATOPA.

3apsaoka u paspsaoka KOHOeHcamopa yepes3 pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomaolt, npAKmMuUKym
Oyenka cun 63aumo0eticmeus 3apsAanCceHHuLX meil.

Habniooenue npespawenus snepeuu 3apsajcenHo2o KOHOeHCamopa 8 dHep-
2UI0 U3TTYYeHUs

ceemoouoda. Mzyuenue npomexkanus moka 8 yenu, cooepicaujeli KOHOeHCa-
mop. Pacnpeodenenue paznocmu nomenyuanog (Hanpsaxcenus,) npu
nocne008a- meibHOM COeOUHEeHUU

KoHOeHcamopos. Hccnedosanue paspsaoa KoHOeHcamopa uepe3 pe3ucmop.

4.2 TlocTossHHBIN ANMEKTpUUecKil TOK. TokH B pa3HbIX cpenax (12 gacon)

4.2 TToCTOSTHHBIH SJIeKTpHUYCCKHi TOK (24 yaca)

DJIEKTPUYECKUI TOK. Y CIIOBHS CYIIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. HMc-
TOY- HUKH ToKa. Criia Toka. ITocTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma Ji1sl ydacTka 1ETu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIIBHOE COITPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapajieaIbHOE, CMEIIAHHOE COSAMHEHUE ITPOBOHU-
KOB.

PaGora snextpuueckoro Toka. 3akoH Jlxxoymns—IJIeHna. MomHoCTh 371ek-
TPUYECKOTO TOKA.

O/1C 1 BHyTpeHHEe CONTPOTHUBIICHUE NCTOYHHMKA TOKA. 3akoH Oma i1 moJi-
HOM (3aMKHYTO#) AnekTpudeckoii enu. Kopotkoe 3aMbIkaHue.

9J'IeKTpOHHa$I MpOBOAUMOCTD TBépILLIX METaJI0B. 3aBHCUMOCTD COIIpO-TUB-

JIEHUS METAJJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD.
DnexTpuuecKuil TOK B Bakyyme. CBOICTBA SIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTosHHBIN TOK. Y CIOBHUS CYIIECTBOBAHUS TOCTOSTHHOTO
aneKTpuieckoro Toka. Mcrounuku toka. Hanpsbxkenue U u DJIC E. 3akon
OmMa 151 y9acTKa LIETIH.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OTHOPO/I-
HOTO ITPOBOJIHMKA OT €r0 JUIMHBI U IUIOLIAN ONIEPEYHOTO CEUCHHUS.

VY nenbHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarensHO€E, MapamieabHOE, CMEIIAHHOE COEUHEHUE TPOBOIHU-
KOB. Pacuér pa3BeTBIEHHBIX 3MeKTpHUecKuX 1eneu. [lpasunra Kupxeoga.
Pabora snexrpuueckoro Toka. 3akon Jxoyns—IleHua.

MOIIHOCTH JEKTPUUECKOTO TOKA. Teniosas MowHoOCms, gvloensemasn Ha
pe3ucmope.

OJIC u BHyTpeHHEE CONPOTUBIICEHUE MCTOYHMKA TOKAa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) AJIEKTPUYECKO 1ernu. MOIHOCTh HCTOYHHKA TOKA.
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upoBogHUKU. COOCTBEHHAs M MPHUMECHAs MPOBOJAUMOCTH IOJIYIPO-
’ HukoB. CBoiicTBa p—nN-miepexona. [1omympoBOIHUKOBBIE MPUOOPHI.
DJIEKTPHU- YECKUHM TOK B paCTBOpaX M pacilyiaBaxX 3JIEKTPOIUTOB. IIEKTPOIIU-
TUYECKast
JTUCCOITHAIUS. DIEKTPOJIN3.
DneKkTpuyecKkui TOK B razax. CaMOCTOSITEIIbHBIN 1
HecaMocCTosATenbHbIMpa3psa. Mosnus. [Inazma.
Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue . aMIuepmMerp,
BOJIb- TMETP, PEOCTAT, UICTOYHHUKHU TOKA, JIEKTPOHATPEBATEIIbHbBIC
MPUOOPHI,AIIEK- TPOOCBETUTEIbHBIE TPHUOOPHI, TEPMOMETP COTIPOTUBIICHUS,
BAaKyyM- HBIH JIU- O], TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN TMOJI, TajbBaHUKA. /[emoncmpayuu

1. Vsmepenue cuitbl TOKa M HAMTPSDKEHMUS.

2.  3aBUCHMOCTBH CONPOTHBIICHUS IIIIHHIPHIECKUX MPOBOTHUKOB

OT JUTMHBI, TUTOMIA/IN TTOTIEPEYHOTO CEUEHUS U MaTepuara.

3. CmemanHOe COeTMHEHUE ITPOBOTHUKOB.

4. Tlpsmoe uzmepenue 3J1C. KopoTkoe 3aMbIkaHNE TaTbBAHUYECKOTO

3Jie- MEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHHUS.

5. 3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBoauMOCTb 3IEKTPOIUTOB.

7.  HckpoBoi pa3psii ¥ MPOBOJUMOCTh BO3yXa.

8.  OaHOCTOPOHHSS MPOBOJIUMOCTD JHOA.
Yuenuueckuii skcnepumenm, nadopamopnusie padomut

1. V3ydeHue cMemaHHOro COeIMHEHUS PE3UCTOPOB.

2. Nzmepenune D/]C uctoyHnKa TOKa U €ro BHYTPEHHETO COIPOTUBJICHHSL.

3. HabGmroeHue aiiekrposmsa.

KopoTtkoe 3ambikanue.

Konoencamop 6 yenu nocmosnnozo moka.

Texnuueckue ycmpoiicmea u mexHojio2u4eckKue npoyeccovl. aMnepMmeTp,
BOJITMETP, PEOCTAT, CUETUHUK IEKTPUUECKON SHEPTHH.
Hemoncmpayuu

H3mepenue cuiibl TOKa 1 HaITPSHKEHUS.

Hccneoosanue 3a6ucumocmu cuivl moKa om Hanpsicenuss 0l pe3ucmopa,
AAMNbL HAKATUBAHUS U C8eMOOU0Od.

3aBUCHUMOCTb COTMPOTUBIICHUS [IMIMHIPUIECKUX MPOBOJHUKOB OT JJIUHBI,
TJIOIIAIU TIOTIEPEYHOTO CEYCHHS M MaTepuara.

Hccneoosanue 3aeucumocmu cuibl moxa om CORpOmMueieHusi npu HOCmo-sH-
HOM HANPAHCEHUU.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHUE TaJIbBAHUYECKOTO JJIe-
MEHTa U OIIEHKA BHYTPEHHETO CONMPOTUBIICHUS. Cnocobbl coeounerust uc-
mounuxoe moka, IC bamapeii.

Hccneoosanue paznocmu nomenyuanios mexcoy noaocamu UCMo4HuKa
MOKa Om Cuibl MOKA 8 Yenu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, nPAKMUKyM
Hccneoosanue cmeuannozo coeOuHenus: pe3ucmopos.

Hsmepenue yoenbHo2o conpomueienus npo8oOHUKOS.

Hccneoosanue 3aeucumocmu Cuibl moxa om HAnPANCeHust s
AAMABLIHAKAIU- 6AHU.

Veenuuenue npedena uzmepenus amnepmempa (6onommempa). Iamepe-
Hue DJ1C u BHYTpEeHHEr0 COPOTUBJICHUS HCTOYHUKA TOKA.
Hccneoosanue 3asucumocmu I/C eanveanuyeckozo semenma om epe-
MeHU npu KOpom- KOM 3AMbIKAHUU.

HUccneodosanue paznocmu nomeHyuanios mexicoy noiocamu UCMoyHUKA
MOKa OMm Cuibl MOKA 6 Yenu.

Hccneoosanue 3asucumocmu nojie3nol MOWHOCMU UCHOYHUKA MOKA OM
CUIbI MOKA.

Habmonenue snextponusza

4.3 Toku B pa3HbIX cpenax (6 yacos)

DnekTpuyecKas MpOBOJAUMOCTD PA3JIMUHBIX BELECTB. JJIEKTPOHHAs MPO-
BOJMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTHUBIIEHUS METAIIJIOB
OT TeMIeparypsl. CBEpXIIPOBOAUMOCTb.
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an
0‘2 }c,\\ aNge V/@J.

koB. CBoiicTBa p—n-nepexoja. [lonynpoBoAHUKOBbIE TPUOOPHI. DIIEKTPU-
YECKHUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIUTHUECKAS] TUCCOLUALINA. DIEKTPO-
au3. 3akoHbl Papajes A AIEKTPOoIIn3a.

DIIeKTpUYECKUM TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBII
paspsan. PasinuHble THIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. [lnasma.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue. Ta3opaspsaHble
JIaMIIbl, JJIEKTPOHHO-JIy4eBasi TpyOKa, MOJyIPOBOAHUKOBBIE TPHUOOPHI:

O J1, TPAH3UCTOP, (POTOINO T, CBETOAMO; TAJIbBAHNKA, papUHUpOBaHHE
MeE/M, BBIIUIABKA JIFOMUHUS, DJIEKTPOHHAs MUKPOCKOTIHSL.

Hemoncmpayuu

3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TeMmepaTypsl. [IpoBoauMocTs
JJIEKTPOJIUTOB.

3axonwl anexmpoauza Papades. Ickposoti pa3pso u nposoouMocms 803-
oyxa.

CpasHenue npogooumocmu Memaios u noIyNpo8OOHUKOS.
OIHOCTOPOHHSSA NPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul, npaKkmuxKym
Habmionenue snexrponusa. Mzmepenue 3apsoa 00Ho8aienmHo20 uona. Mc-
c1e008amnue 3a8UCUMOCMU CONPOMUBTEHUS MEPMOPE3UCMOpA O mem-nepa-

Mypol.
CHamue 801bm-amMnepHOll Xapakmepucmuku Ouooq.

OU3NYECKUI TIPAKTUKYM (16 uacos)

Cnocobwvl usmepenus puauueckux 8eiudut ¢ UCNOIb308AHUEM AHAO208bIX
U YyughposwIxX UsMEPUMeENbHbIX NPUOOPOS U KOMNLIOMEPHBIX OAMYUKOBBIX CU-
cmem.  Abconommuvle U OMHOCUMENbHbIE NOSPEUHOCIU — USMEPEHUll
Qusuueckux eeruuun. Oyenka spanuy nocpeuHocmell.

IIposedenue KOC8EHHBIX UBMEPEHULl, UCCIeO08AHUL 3a8UcUMOCTmell Pu3u-
YeCKUX 8eIUYUH, NPOBEPKA NPeONONCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuii 9Kcnepumenm, id-
bopamopnubie pabomvl, NPAKMUKYM»).

Peseps (2 vaca) Peseps (10 gyacoB)
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TemaTn4eckoe IIAHUPOBaHUE Kypcal() KJacc

bazoBslit ypoBeHb (2 yaca) | VYriyonenuslit ypoBess (5 yacos)

Koan- Tema: ®du3uka U MeTOAbI HAYYHOT' 0 NO3HAHMSA 2/54 Kon-
BO BO
4aco 4aco
B B

1 ®usnka — Hayka o npupoje. Haydnsie meTopl no-

3HAHUS OKpYKaroliero Mupa. Posb skcriepumenTa u
TEOPUHU B MIPOLIECCE TTO3HAHUS TPUPOIbL. DKCIEPHU-
MEHT B ¢u3uke. MoaenupoBanne pU3NUIECKUX sIBJIE-
HUW U MPOLIECCOB.

Hemonctparmu 1. AHanorosbie u U(PpoBbIE U3Me-
pUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

1 Hayuynbie runotes3sl. @Pu3nyeckue 3aKOHbI U
Teopuu. ['paHUIBI TPUMEHUMOCTH (PUIUUECKUX
3aKOHOB.

[Tpunnun coorBercTBUsA. Posb n MecTo Gu3uku
B (opmMupoBaHMM COBPEMEHHOW HAyYHOU
KapTUHBI MHpA, B MPAKTUUYECKON JESTENbHOCTH
JIIOZEH.

Cnocobwvi uzmepenusi pusuveckux euUtUH (AHAI0208ble U YUDPOBble UsMepU- 1
mesbhble npubOpPLL, KOMIbIOMeEPHble damuuKosvle cucmemsl). Iloepewnocmu
u3- MepeHull uzuecKux eaudur (AOCOIOMHASL U OMHOCUMETbHAL).

Mooenuposanue Guszuueckux A61eHUI U NPOYECCO8 (MAMEPUANbHASL MOYKA, 1
ab- conomHo meépooe meio, UOedibHAasl HCUOKOCMb, UOEAIbHBIU 2A3,
MoueyHwlil 3a- pso).

Jlabopamopnas paboma: Hsmepenue cuivl moka u HANPANCeHUsl 8 Yenu 1
nOCMO- AHHO20 MOKA NPU NOMOWU AHAT0208bIX U YUPDPOBLIX UIMEPUMETbHBIX
npubo- pos.

Tema: Mexanuka 18//354
Kunemaruka 4/10u
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Mexanuueckoe nukeHne. OTHOCUTENbHOCTh MeXa-
HUYecKoro JBrxkeHus. Cuctema otcuéra. Tpaekro-
pus. Ilepemenienue, CKOpoCcTh (CpenHss CKOPOCTD,
MTHOBEHHAs CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX TPOEKIIUU HA OCH CUCTEMBI KOOP/IMHAT.
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CrnosxeHue nepeMeleHni U CII0KEHNE CKOPOCTEM.
PaBHOMEpHOE 1 paBHOYCKOPEHHOE IPSIMOJIUHEHHOE
nprkenue. I'paduku 3aBUCUMOCTH KOOPIMHAT, CKO-
POCTH, YCKOPCHUS, IYTU U NICPEMCIICHUA MaTCpH-
aJIbHOM TOYKHU OT BpeMeHH. CBOOOIHOE MaJIcHHE.
VYckopeHne cBOOOAHOTO MaCHUsI.

Leuorcenue mena, bpoueHHo20 nOO Y210M K 20PU3OHMY..

3asucumocms KOOpOUHam, CKOPOCMU U YCKOPEHUs MAMEPUATbHOU MOYKU
om 8pemeHuU U ux 2pagpuxu

Pewenue 3aoau no meme «/[eudxcenue mena, 6poutenno2o noo yeiom K
20pu- 30HMY. »

KpuBonuneiinoe nBuxeHue. [[Brmxkenne Marepualib-
HOM TOYKH IO OKPYKHOCTH C ITOCTOSTHHOM IO
MO/IYJIH0 CKOPOCTBIO. YTIIOBAsi CKOPOCTb, JIMHEWHAS
ckopocTs. [leproa u yactora oOpaieHus.
[{eHTpOCTpEMHTEIIb- HOE YCKOPEHUE

JlabopaTtopHas padoTa: M3yuenue HepaBHOMED-
HOTO JIBMDKEHUS C IENBIO OTIPEIEICHUs] MTHOBEHHOU
CKOPOCTH.

. lleumpocmpemumenvroe (HopmanvHoe), KacamenvHoe (MAHSEHYUATbHOE) U
NOoJl- HOe YCKOPEHUe MAmepuaibHol mouKu

Pewenue 3aoau

Jlabopamopnas paboma: Hccredosarue 3a8ucumocmu nepuooa oopaueHus.
KOHU- 4eCKO20 MASMHUKA OmM €20 Napamempos

JAunnamuka 7/104+

[TpuHuun otHocutensHOCTH ['anuinest. [1epBbiit
3a- KOH HproroHa. lHepunanbHble CUCTEMBI
OTCYETA.

Macca Tena. Cuna. [IpuHuun cyneprno3uuuu Cuil.
Bropoii 3akoH HproToHa 111 MarepraibHOM TOYKH.
Tperuii 3akoH HproTOHA U1 MaTepUaIbHbIX TOUEK
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Heunepyuanvnvle cucmemvl omcuéma (onpeoenenue, npumepst). Bec mena,
08U~ JHCYUE20C5l C YCKOPEHUEM
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Cratuka (1 u3 4) Croosicenue cun, npuiodiceHHblx K meépoomy meiy.

Craruka (2 u3 4) I{enmp msoxcecmu mena.

3akoH BceMupHOro tarorenus. Cuia tsoxectu. [lep-
Basi KOCMUYECKasi CKOPOCTb

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

OKUBANEHMHOCIb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3A8UCUMOCTMb YCKOpe-
HUsL C860O00H020 NAOEHUsL OM 8bICOMbL HAO NOBEPXHOCBIO NIIAHEMbl U OM
2eoepa- ¢uueckoii wiupomsi. /leudicenue HebecHvix me u ux CHYMHUKOS8. 3AKOHbI
Kennepa.

Jaenenue. I'uopocmamuuecxoe oasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «ﬂuHaJvzuKa»

Tpenue. Buasl TpeHust (OKosi, CKOJIBKEHUS, Kadue-
Hus). Cuia Tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbXKEHUS U cuia TpeHus nmokos. Kosddumument
TpeHusi. Cuia ConpoTUBIIECHUS IPU JBUKEHUU
Tesa B )KUJKOCTH WJIH rase.

HOCTyrIaTeJ'IBHoe " BpallaTCJIbHOC ABMIKCHUC abco-
JIFOTHO TBépI[OFO TCa.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpalllCHUA. IIneuo
CHIIBI. Y CIIOBHA PAaBHOBCCH:A TBép,I[OFO TCa.

(Cratuka 3 u3 4) Yemotiuusoe, neycmouuugoe, bespasiuunoe pasnosecue. Jlabo-
pamophas paboma: Hszmepenue koaghhuyuenma mpenus no seiudune yeno-
6020 k03(hpuyuenma zasucumocmu Fmp(N).

Ipaxmuxym «HM3mepenue pagnodeticmayroujeti Cuil npu 08UNCeHUU OPYcKa no
HAKJIOHHOU NJIOCKOCMUY

Ipakmuxym «H3mepenue pasrnooelicmsyrowjeti Cuil npu 08uUdCeHUU 6pycKa no
HAKAOHHOU NAOCKOCTUY

JIaGopatopHas pabota «lccnenoBanue ycioBui
paB- HOBecHUs TBEPIOrO TeJla, UMEIOILETO OCh
BpaLCHUSD.

(Cratuka 4 u3 4) JlaboparopHast paboTa «/3y4eHne ycTOH4MBOCTH
TBEPJIOTO TeJa, UMEIOLIETO TUIOMAAb OTIOPHIL.)»
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| 3akoubl coxpanenns B mexanunke 6/10 |
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Nmmnynbe maTepuanbHON TOUKH (Tea), CUCTEMBI
Ma- TepUaAIbHBIX TOUYEK. VIMITyJIbC CUITBI U
W3MEHEHUE UM-

MyJibca Teja. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuB- HOE ABUKEHME

Momenm umnynoca mamepuanvhou mouku. IIlpedcmaenenue o coxpaneHuu mo-
MEHMa UMNYIbCA 8 YEHMPATbHLIX NOJISX.

Llenmp macc. Teopema o 0sudiceHuu yenmpa macc.

Pewenue 3a0au no meme «3axon COXPAHEHUS UMN)YTIbCA»

Pab6ora cvtel. MOIITHOCTE CHITEL.

Kunernueckast sHeprus MarepuaibHOU TOUKH. Teo-
pema 00 U3MEHEHUH KMHETUYECKOM SHEpruu.

Paboma cunvl na manom u na koneunom nepemewgenuu. I pagpuueckoe npeocmas-
JleHue pabomwl CUTbL.

Ipakxmuxym «HM3mepenue umnynoca mena no mopmo3sHOMY HYMU. »

Ipakmuxym «HM3mepenue umnynoca mena no mopmo3sHOMY HYMU. »

[ToTenumanesHas sueprus. [loreHnnanbHas sHeprus
ynpyro neGopMHUpPOBAHHON MPYKUHBI.
[ToTeHumane- Hast SHEPTUs Tesla BOIU3H
noBepxHocTu 3emiu. [lo- TeHIManbHBIE U
HEeNnoTeHIUaIbHbIe CHIIbI. CBSI3b pa- 0OTHI
HEMOTEHLUATIbHBIX CUJI C U3BMEHEHUEM MEXaHU-
YEeCKOU SHEPTrUu CUCTEMBI Tel

3aKOH COXpaHEHUS! MEXaHUYECKOM SHEPTUu.
VYnpyrue u Heynpyrue CTOJIKHOBEHHS.
JIaGopatopHas

pabota «/3ydyeHue abCOIIOTHO HEYIIPYToTo yaapa ¢
MTOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MATHUKOB)
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HOmeHT/;MaJleCl}Z IHepcus mena 6 OOHOPOOHOM cpasumayuOHHOM noJie.

Ilomen- yuanvHas sHepeus mena 8 2pasumayuOHHOM nojie 0OHOPOOHO20 uapa
(6nympu u

eHe uwiapa). Bmopas kocmuueckas ckopocmo. Tpemvsi KOCMUYECKas, CKOpoCmb.
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Ypasnenue bepnynnu onsa uoeanbHoil HcudKocmu Kaxk ciedcmesue 3aKkoHa coxpane-
HUSL MEXAHUYECKOU DHEP2UU.

Jlabopamopnas paboma «Onpedenerue pabomol CUbl MPeHUs NPU O8UIHCEHUU
mena no HAKJIOHHOU NJIOCKOCMU. »

Tema: MoaekyJasipHasi pu3nNKa U TepMognHaAMuKa 24/49

OCHOBBI MOJICKYJISIpHO-KHHETHYecKO Teopun 9/15+3 (mpakTukyMm)

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
KHHETUYECKON TEOPUHU U UX OMBITHOE 000CHOBAHME.
bpoyHoBckoe

newkenue. uddysus. Xapakrep IBUKESHUS U B3au-
MOJICMCTBUA YaCTHI] BellecTBa. Moaenn CTpOeHUS
ra- 30B, JKUJKOCTEH U TBEP/IBIX TEN U OOBICHEHHE
CBOWCTB BEIIIECTBA HA OCHOBE ITUX MOJICIICH.

Macca u pazmepsl mosekyin. KoinuecTso BeniecTna.
[Toctrosinnas ABoraapo. TemnmoBoe paBHOBECHE.
TeMm- neparypa u e€ usmepenue. lllkana remmneparyp
Iens-

cHs

Pewenue 3aoau

Pewenue 3aoau

Jlabopamopnas paboma: Hccnedosanue npoyecca yCmaHosieHuss menioso2opas-
HOoBecUsi npu MmenioooMeHe medcoy eopsuell U X0J100HOU 8000l

Mo genb uaeanbLHOIO rasa. OcHOBHOE YpaBHCHHEC
MO- HGKYHHpHO-KHHeTquCKOﬁ TCOPHUU
HACAJIBHOI'O I'a3a.

AbGcounoTHas TemnepaTypa Kak Mepa cpeiHei
KHHE- THYECKON PHEPIUH TEIUIOBOTO JBWKEHUS
yactull rasa. [llkana remnepatyp Kenbpuna.

Mooens udeanvroeo 2aza 6 MKT: uacmuywl 2a3a 08uUdCymcs Xaomuyuecku u He
83aumooelicmayiom opye ¢ 0py2om
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Ce53b abconomuol memnepamypol mepmMoOUHAMUYECKOU CUCEMbL CO
cpeonell KUHemu4ecKou 3Hepaueti NOCMynameibH020 menjio8o20 08UNCEHUs e€
yacmuy ,
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Pewenue 3a0au no meme «Ocrosroe YypaeHerue MOﬂeKyJZ}ZpHO'KUHemMUECKOﬁ
meopuuy

l'azoBbie 3ak0oHBI. YpaBHeHHe MeHieneesa—Ka-
neripona. 3akon /lanpToHa

I/I30Hp0ueccm B HACAJIBHOM 1ra3€ C IOCTOAHHBIM KO-
JIMYCCTBOM BCIICCTBA

Ipaxmuxym « M3yuenue uzomepmuyecko2o npoyecca (PeKkomMeHO008aHO UCNOIb30-
sanue yughposoti 1abopamopuu). »

Ipaxmuxym « 3yuenue uzomepmuyecko2o npoyecca (PeKkomMeHo008aHO UCHOIb30-
sanue yughposoti 1abopamopuu). »

Pewenue 3a0au no meme «l azosvie 3axonviy

I'paduueckoe nmpencTaBieHNE H30MPOIECCOB: U30-
TepMa, U30xXopa, u3o0apa.

JlabopaTtopHnas pabora: OnpeneneHue Macchl
BO3JIyXaB KJIACCHOW KOMHATE Ha OCHOBE N3MEPCHHIA
o0Bnéma

KOMHATBI, TaBJICHHS 1 TEMIIEPATYpPhl BO3yXa B HEH.

JlabopaTtopnast pabota «3ydenune n300apHOTO Mporeccar»

Pewenue 3a0au no meme «HMzonpoyeccol 6 udeanrbHom 2aze ¢ NOCMOAHHbIM KOJIU-
yecmeom sewecmea. I pagpuueckoe npedcmagienue U30npoyeccos:
uzomepma,uzo-

xopa, uzooapay

Pewenue 3a0au no meme «H3onpoyeccwl 6 udeanvnom 2aze ¢ NHOCMOSHHbIM KOJIU-
yecmeom eujecmsa. I paguueckoe npeocmasienue u30npoyeccos: uzomepma,
usoxopa, uzobapay

Obodwarowuti ypox no meme « OCHO8b1 MOJIEKYIAPHO-KUHEMUYECKOU MeopUL»

OcnoBbl Tepmoaunavuku 10/20

TepMOI[I/IHaMI/I‘-IeCKaH cucrema. BHYTpeHHSISI
OHEPrusia TepMOHHHaMquCKOﬁ CHCTEMBI ¥ CLIOCOOBI
e€ n3Mme- HeHus. KoandecTBO TEMnOThI U pa60Ta.

BHy’TpeHHfIfI OHEPTHUA OAHOATOMHOT'O UACAIILHOTO
rasa.
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3aoanue enewnux ycnosuii ons T[] cucmemsbl. Bhewnue u 6Hympennue napa-

mem-
pbol. HapaMempbl Tﬂ cucmemsl Kaxk cpec)Hue 3HAYE€HUs 6€JIUYUH, ONUCHIBAIO-UUX

eé cocmostue Ha MUKDOCKONUYECKOM YPOBHE.
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Hynesoe nauano mepmoounamuxu. Camonpoussonvhas peraxcayus T/
CUCTNEMbIK MeNnI080MY PABHOBECUIO.

Mooenv udeanvrnozo eaza 6 mepmooOuUHamuKe — CUCMeMa YPasHeHULL:
ypasHnenue Menoeneeea—Knanetipona u vipasicenue 01 6HympeHHel
9HepauuU. Ycnosus npumeHuMocmu 3motl MoOenU. HU3KAsL KOHYeHmMpayusl
yacmuy, 8blCOKUe memne- pamypol

BI/I[[I)I TCIIonepeaaqyun: TCrjIonpoBOJHOCTb, KOHBCK-
LU, U3JIydeHHe. Y AeabHas TeII0EMKOCTh
BemecTa. KosmyecTBo TEmIoTsl npu
TeIuIonepenaye.

[Tonsarue 06 annabaTHOM Tiporiecce. [lepBrlit 3akoH
TEPMOANHAMHUKHU

Ksazucmamuueckue u necmamuueckue npoyecchwi.
Onemenmapnas paboma 6 mepmoounamuxe. Boiuucnenue pabomul no epaguxy
npoyecca na pV-ouazpamme

Yoenvnas u monsapnas mennoémxocmu eewecmea. Ypaenenue Matiepa

Yoenvuas mennoma cecopanus monauea. Pacuém xonuvecmea mennomul npumen-
Jonepeoaue

[IpuMeHeHHE TepBOro 3aKOHA TEPMOIMHAMHUKH K
n3onpoueccam. I'padudeckast ”HTEpIIpETALHS pa-
0O0THEI rasa.

Bropoii 3akon TepmoamnamMuku. HeoOpatumocTsb
MIPOLIECCOB B MPUPO/IE.

Pewenue 3a0au no meme «HpuMeHeHue nepeoco 3aKOHAa mepMOOMHGMMKu K
u3zo- npoyeccamm

Konuuecmso mennomol u paboma kax mepvi UsMeHeHUs GHYMPEHHell SHepeUU
T/[ cucmembl

Bmopoti 3akon mepmoOuHamuKu 05l HEPABHOBECHBIX NPOYECCOB. HEBOIMONHCHO
nepeoams meniomy om 6o.ee X0100H020 mena K boee Hazpemomy oe3
komnen- cayuu (Knaysuyc).
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TeroBbie MalIMHbL. [[pUHIMIBL AEACTBUS
TEIJIOBBIX MaluH. [IpeoOpa3zoBanus sHepruu B
Ter1oBbIX Ma- muHax. KIIJ[ TemioBoil MalivHbl.
IMuxn Kapao u ero

KIIJI.
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DKoJIOTHYECKHE MPOOIIEMbI TEIIIOPHEPTETUKH.
JIaboparopHas paboTa «V3mMepenne yaenpHoi
TEIUIO- EMKOCTH

JIaboparopnas pabora: HccienoBanue nporecca OCThIBaHHS BELIECTBA.

Ilpakmukym «. Hccredosanue aouabamuozo npoyeccar

Ipaxmuxym « Hccneoosanue aouabamuozo npoyeccay

Oboowarowuii ypox no meme « OCHOBbl MEPMOOUHAMUKUY

ArperaTtHble cocTosiHUsI BemecTBa. ®a3zoBbie nepexonbl 5/14

[TapooOpazoBanue u koHeHcanus. Vcrnapenue u
KH- nieHue. AOCOJIIOTHAS U OTHOCHUTEIbHAS
BJIAYKHOCTB BO3/lyXa. HacelmeHHsIl ap

VY nenpHas TeraoTa napooopazoBaHus. 3aBUCHUMOCTh
TEMIICPATYPhbI KUIICHUA OT AaBJICHUS.

Hacviwyennvie u  nenacvlyenmvie napuvl. Kauecmeennas — 3a8ucumocmo
NIOMHOCMUU — OAGIeHUsl  HACLIWEHHO20 napa Om  memMnepamypsl,  ux
He3A8UCUMOCMb OM 00b- EMA HACLIUWEHHO20 napd. 3a8ucumMocms memnepanypbl
KUneHusi om 0aeJieHusl 6

JHCUOKOCTIUL.

Pewenue 3a0au no meme «Abconomuasn u omHoCUMenbHaAA 6/LANCHOCHIbY

Jlabopamopnas paboma «H3yuenue c0ticme HACbIYEHHBIX NAPOB.»

TBépnoe Teno. Kpucrannnyeckue u amopHsele Tena.

AHU30TpOMUS CBOMCTB KpUCTAIIOB. JKuakue Kpu-
ctasibl. COBpeMeHHbIE MaTepHAalIbL.

[TnaBiaeHue v KpUCTaUTH3aIMs. Y eIbHas TEIUIOTa
riaBneHust. CyOnuMmanusi. Y paBHEHUE TEIUIOBOTO
OaJtauca.

Hegdopmayuu meépoozo mena. Pacmsocenue u cocamue. Cogue. Mooy
FOnea. Ilpeoen ynpyeux oepopmayuii.

Tennogoe pacuiuperue sxcuokocmeti U meépovix mei, 00bEMHOE U TUHelHOoe
pac- wupenue.
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AHZClpMOHbL')’M Mennosvix Konebanuil uacmuy eewyecmea KaKk npuduHa
menjio6020 pacutupeHusl meil (Ha Ka4iecmeeHHOM ypoeHe).

JIaboparopast pabota «3mMepeHrne OTHOCUTETBHO I
BJIAJKHOCTH BO3yXa.»

Jlabopatopas padora «M3mepenue moyis FOuray»

O06o006maromuii ypok 1o reMe «ArperatHbie COCTOS-
HUA BCIICCTBA»

IIpeobpazosanue snepeuu 6 ghazoswvix nepexooax. Ypaeuenue meniogozo da-
Janca.

Tlosepxnocmmuoe namsoicenue. Koaghgpuyuenm nosepxnocmmuoco namsdwcenus. Ka-
NULIAPHbLE S6IeHUS.

Jlasnenue noo uckpuenénHot nogepxnocmwio sHcuoxocmu. Popmyna Jlannaca.

Tema: DnexrpoauHamuka 22/54

DaexTpocraTtuka 10/ DiekTpuyeckoe nose 24

Onektpusanus Ten. JNeKTpU4eckud 3apsan. JlBa
BHJIa JIEKTPUYECKUX 3apsaoB. [IpoBonHuku, nu-
MEKTPU- KU M TOJYNPOBOJHUKH.  3aKOH
COXpaHEHHUs AIEKTPHU-
4ECKOI0 3apsja.
3apsa0B.3aKOH Kynona.
IEKTPUUYECKUN 3apsijl.

BsaumonelictBue
ToueuHbIi

DnexTpuueckoe noje. Hampsok€HHOCTH a1ekTpuye-
ckoro nojs. [IpuHuun cyneprno3unuu
ANIEKTPUYECKHUX MoJiel. JInHM HanpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS.

Ilone moueunozo 3apsoa. llone pagnomepro s3apsaxcennotl cgpepul. I[lone pasho-
MEPHO 3apAdCeHH020 N0 00bEMY wapa

Ilone pagnomepHo 3apsasicenHol 6eCKOHeyHO NI0CKOCU

Pewenue 3a0au

PaGora cuit 371eKTpoCTaTHUeCKOTO MOJIsL.
Ilotenmuan. Pa3HOCTh MOTEHIINATIOB
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HOmeHT/!MaJZbHOCI’I’lb aJleKmpocmamuiecKkoco noJiA. HOm@HMMaJZbHa}Z OHepcus 3a-
pA- oa 6 JleKkmpocmamudecKkom noJe.

Kapmuner aunuti nanpsaoxcénnocmu 3mux noaeti U 9K6UNOMeEeHYUANTbHbIX NOBEPXHO-
cmeil.

Oonopoonoe snekmpuueckoe none. Cesi3b HANPANCEHHOCHU NOJISL U PAZHOCIU NO-
MeHYUano8 0 dNeKMmpoOCmamuyecko20 nos (Kak 00HOPOOH020, MAK U HEOOHO-
POOHO20).

OnexrpoéMkocTh. Konnencarop.

DneKTpOoEMKOCTh IIIOCKOTO KOHJIEHCATOpa. DHEPTUsl
3apsKEHHOTO KOHJIEHCAaTopa

Ilapannenvroe coedunenue kKonoeHcamopos

Ilocnedosamenvroe coeduneHue KOHOEHCAMopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu nomeHyuanios
(Hanpsdcenus) npu noc1e008amenbHOM CoeOUHeHUU KOHOEHCAMOpO8.

JlabopaTtopHas padoTa «3mepenune
ANIEKTPOEMKOCTH KOHJICHCATOPA.)»

O06o00mmaromuii ypok 1o TeMe «JIEKTPOCTATHKA

O06o0maromuii ypok 1o TeMe « JIEKTPUIECKOE TOIIe»

Jsuodicenue sapsascenHol yacmuyvl 8 0OHOPOOHOM IIeKMPU1ecKom noJe.

Jlabopamopnuas paboma « Habniooenue npespawerus suepeunt 3apiaiceHHo2o
KOH- 0eHCamopa 8 dHepeUuio U3LyYeHuUsi C8emoouood. »

Pewenue 3aoau

TexHuyeckue ycTpoicTBa U MPAKTHIECKOE
IPUMEHe- HUE: DIIEKTPOCKOII, DIIEKTPOMETP,
ANIEKTPOCTATHYE- CKasl 3aIUTa, 3a3EMJICHUE
AJIEKTPONPUOOPOB,

TexHuueckure ycTporucTBa U MIPaKTUIECKOE IIPUMEHE-
HHUE: KOHJIEHCATOP, KONIMPOBAJILHBIN anmapar, CTpyi-
HBII [IPUHTED

TexHuueckue yCTpoicTBa U MPAKTUUECKOE IPUMEHEHHE: KOHIEHCATOP, KOIIUPO-
BaJlb- HBIH ammapar, CTpyHHbIH puHTEp, 2cenepamop Ban de [ paaga.



http://www.pdfxviewer.com/
http://www.pdfxviewer.com/

Pewenue 3a0au no meme « Qﬂekmpuqecme noaey

Pewenue 3a0au no meme « Qﬂekmpuqecme noaey

Obobwarowuti ypok no meme « dnekmpuieckoe nojie» 1

IMocTosiHHbBIN J1ekTpUYecKuii TOK. Toku B pa3ubIx cpenax 12/30
1 DNeKTpUYECKUM TOK. Y CIIOBUS CYILIECTBOBAHUS
JJIEK- TPUUYECKOTO TOKa. FICTOUHMKH TOKa.

1 Cuna Toka. [locrosinnbrit Tok. Hampspkenue.
Hanpsiocenue U u 37]C E 1
Ipakxmuxym «Hccredosanue 3a8ucumocmu cuibl MOKa Om HANpA#CeHus Ol 1
JAMNbL HAKATUBAHUL. »
Ipaxmuxym «Hccnedosanue 3a8UCUMOCmuU CUlbl MOKA OM HANPAHCEHUS 1
OJIAIAMNbl HAKATUBAHUSL. »

1 3akod Oma JJ1s1 yJacTKa LeTu.

DIIEKTPUYECKOE COTPOTUBJIEHUE. Y ICIBHOE COTIPO-
THBJICHUE BEIIECTBA.

1 [TocnenoBarenbHOE, NapaIeIbHOE COETUHEHNE
po- BOJHUKOB. CMEIIaHHOE COeMHEHNE
POBOIHUKOB
Konoencamop 6 yenu nocmosinnozo moka 1
Pewenue 3a0au no meme «3axon Oma 0ns yuacmka yenuy 1
Pewenue 3a0au no meme «3axon Oma 0ns yuacmka yenuy 1
1 Pabota snekrpuueckoro Toka. 3akoH /xoyns—
Jlenia. MoITHOCTB 3JEKTPUYECKOTO TOKA.
1 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE UCTOYHUKA

Toka. 3akoH OMa I TOJTHOM (3aMKHYTOM) AJIeK-
Tpuueckoi renu. Kopotkoe 3amblkaHueE.
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Pacuém pazsemenénnvix snexmpuyeckux yeneu. llpasuna Kupxeoga

Pacuém pazsemeanénnvix snexmpuyeckux yeneu. llpasuna Kupxeogha

Pacuém pazsemenénnvix snekmpuuecxux yenei. Ilpasura Kupxeoga

DNeKTpOHHAas IPOBOJUMOCTb TBEPABIX METAIJIOB.
3aBUCUMOCTb COITPOTUBIICHUS METAJJIOB OT TEM-TIe-
patypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuyeckuil Tok B Bakyyme. CBOMCTBA AJIeK-
TPOHHBIX ITyYKOB.

Jlabopamopnas paboma «Yeenuuenue npedena uzmepenus amnepmempa (601om-
mempa) »

Pewenue 3a0ay

Pewenue 3a0ay

[MonympoBoanuku. CoOCTBEHHAss W TMPUMECHAs
Mpo- BOJUMOCTH MOJYHIPOBOAHUKOB. (CBOMCTBA
p—n-me- pexona. [losrynpoBOTHUKOBBIE
IPUOOPHI.

DNeKTpUYECKUi TOK B paCTBOpAaX U paciiiaBax 3JieK-
TPOJIUTOB. DIIEKTPOJIUTHYECKAS TUCCOLIUALIHUS.
DIIEKTPOIH3.

3axonvl @apades 0na sneKmponusa.

Jlabopamopnas paboma: Hccnedosanue 3asucumocmu 3/C
2ANbBAHUYECKO203]1e- MEHMA OM 8PEMeHU NPU KOPOMKOM 3AMbIKAHUU

Pewenue 3a0au

DneKkTpuyecKkuid ToK B razax. CaMmoCTOATEIbHbIN U
HECAMOCTOSTENbHBIN pa3psa. Monxus. [1nazma.

JIaGopatopHas padota: U3mepenue 3/1C u BHYT-
pPEH- HEro CONPOTUBIICHUS HCTOYHUKA TOKA.

Ha60paTopHa;1 pa60Ta: HccnenoBanue Pa3HOCTHU NOTCHIHUAJIOB MCKY ITOJII0-
Ca- MM HCTOYHHKA TOKAa OT CHJIbBI TOKa B IICIIN.
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Paznuunvie munvl camocmosmenvrho2o pazpsoa
Ipakmuxym « Cusimue 016m-amnepHou Xapakmepucmuxku ouooa. »
Ipakmuxym « Cusmue 6016m-amnepHou Xapakmepucmuxku ouood.» 1
1 [ToBTOpenune Tembl «MexaHHUKa
1 [ToBTOpenune Tembl «MexaHHuKa Ipakmuxym « U3mepenue pasnooeiicmayioweli Cuil npu 08UNCEHUU OPYCKA NO
HAKJIOHHOU NJIOCKOCU. »
Tpaxmuxym «Mzmepenue koaghghuyuenma nogepxHoCmHo20 HAMANCEHUSLY 1
Ipaxkmukym « Uzmepenue koagguyuenma nogepxHoCmHo20 HAMANCEHUL) 1
1 [ToBTOpEHME TEMBI «ATperaTHbie COCTOSTHUS BEIllE-
CTBa»
[ToBTOpEHME TEMBI «ATperaTHbIe COCTOSHUS BEIllE-
CTBa»
Hzmepenue koagpdhuyuenma nosepxnocmuoco namsicenus Mzmepenue abco- 1
JIIOM= HOU 8NANCHOCMU 8030YXA U OYEHKA MACChbl NAPO8 8 NoMeueHUU
Usmepenue koagpuyuenma nosepxnocmuozo Hamsxcenus Mzmepenue abco- 1
JIIOM= HOU 81IANCHOCMU 8030YXA U OYEHKA MACChbl NApOo8 8 NoMeueHUU
Obobwarowuil ypox 1
68 Peseps 2/10 170
11 kaacc
Ba3oBblii ypoBenn (2 yaca) Yray6JieHHblii ypoBeHb (5 yacoB)
PA3JIEJT 4. JIEKTPOJJMHAMUKA (11 1) PA3JIEJT 4. DJIEKTPOJAVHAMMKA (27 )
Tema 4. Maznummnoe none. Inexkmpomacnumnasn unoykuyus (11 u) Tema 4. Maznumnoe none (14 u)
[TocTosiHHbIE MarHUTHL. B3anmonelicTBIE MOCTOSIHHBIX MATHUTOB. B3anmoielicTBrE TOCTOSIHHBIX MAarHUTOB U MPOBOJAHUKOB C TOKOM. MaruutHoe
MarnutHoe noJsie. Bekrop MmaruuTHou uHAykuu. [IpuHnun cynepno3uuuu | noje. Bekrop MarHuTHOM MHAYKIUU. [IpuHIMI Cynepro3uiiii MarHUTHBIX
MAarHuTHbIX nosiei. JInuum marantHoi uuaykiuuu. Kaptuna nunumii noJiel. JIMHMM MarHUTHOM MHAYKIKMKU. MarauTHoe 1oJsie MpoBOJHUKA C TOKOM
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MarHuTHOI'O

I10JIsI JUTMHHOT'O MPSIMOTO IIPOBOJIHUKA U 3AMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHMKA, KaTYIIKH ¢ TokoM. OnbIT Opcrena. Bzaumonelictue
IIPOBOJTHUKOB C TOKOM.
Cuna Amrepa, €€ MOJy/b U HalpaBJICHUE.
Cuna Jlopeniia, €€ MOy b M HanpaBiieHue. JBIKeHne 3apsHKeHHON
YacTHUILIbI B OJJTHOPOJTHOM MarHUTHOM noJie. PaGoTta cuibl
JlopeHna. SIBneHne s3nekTpoMarHuTHOM MHAYKIKHK. 1 I0TOK BekTOpa
MarHuTHOM MHAYKIUH. DJIC uHAyKIMK. 3aKOH 3J€KTPOMarHUTHON
nHaykuun Papanest.
Buxpeoe anekrpuueckoe nose. 9J1C HHAYKIIMY B IPOBOIHHUKE,
JBUKYIIEMCS TOCTYNATEeNIbHO B OJTHOPOIHOM MarHUTHOM moJie. [IpaBuso
Jlenua.
NunyktuBHOCTS. SIBNIeHne camonHaykumu. 3/1C caMOUHTyKIU K.
OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIE.

Texnuueckue ycmpoucmeéa u npakmuueckoe npumeHexue: TMOCTOSHHbBIC
MarHuThl, JIEKTPOMAarHUThI, 3JIEKTPOJBUTATEIIb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHL, UHAYKIMOHHAS T1€Yb.

Jlemoncmpayuu
OnbIT Opcrena.
OTKJIOHEHHUE JIEKTPOHHOTO MTy4yKa MarHUTHBIM TTOJIEM.
JIuHMY MHAYKIIMY MarHUTHOTO TOJIS.
B3aumopeiicTBre 1ByX MNPOBOAHUKOB C TOKOM.
Cuna Amrepa.
JeiictBue cuiibl JIopeHiia Ha HOHBI 3JIEKTPOJIUTA.
SIBneHue 3MeKTPOMAarHUTHOW MHAYKLIUH.
IIpasuiio Jlenna.
3aBucumoctb J/1C MHAYKINN OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.
10. SIBneHMe caMOMHTyKIUH.

Yuenuueckuii 3xcnepumenm, navopamopusvie padonot

1. H3yueHue MarHUTHOTO IMOJS KaTYIIKU C TOKOM.

2. HccnenoBanue neiCTBHSI IOCTOSTHHOTO MarHUTa HA PAMKY C TOKOM.

WoN AW R

(mpsIMOTO MPOBOJIHMKA, KaTyLIIKU U KPyroBoro BUTka). OnsIT Jpcrena.
Awmnepa, e€ HarpaBieHue U Moyab. Cuia JIopeHia, €€ HallpaBJIEHNE U <
MoAayJb. JIBH>KEHHE 3apsKEHHOM 4acTUIbI B OJHOPOIHOM MarHUTHOM IIOJIE.
Pa6ota cuiibl Jlopeniia. MarautHoe mnofie B BeiecTse. PeppomacHemuxu,
napa- u OuamazHemuKku

Texnuueckue ycmpoucmea u MmMexHOA0SUYecKue Npoyeccyl: TPUMEHEHUe

MOCTOSTHHBIX MarHuTOB, ANIEKTPOMArHuTOB, TeCTep-MYJIbTUMETP,
ANIEKTPOIBUTATENh SIKOOU, yCKOPUTEIN II€MEHTAPHBIX YaCTHII.
Hemoncmpayuu

1. KaptunHa nuHUN WHAYKIUM MAarHATHOTO TOJIA IOJOCOBOTO H
[10/IKOBO- 00pa3HOI0 MOCTOSIHHBIX MarHUTOB.
2. Kapruna nuHWH MarHWTHOW WHAYKIMH TIOJS JUTHHHOTO TPSMOTO
MPOBOJHMKA U 3aMKHYTOI'O KOJIBIIEBOIO IIPOBOJHUKA, KaTYIIKU
C TOKOM.
B3anmoelictBre 1ByX MPOBOJHUKOB C TOKOM.
Cuna Amrmiepa.
HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.
HaOnronenue nBM>KeHUS MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.
7. TlpuHiun JEUCTBUS 3IEKTPOU3MEPUTEIBHOTO
MarHMTONIEKTPUYECKONU CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi, nPAKMuUKym
HccnenoBanne MarHuTHOTO 1OJISI IOCTOSTHHBIX MarHUTOB.
HccnenoBanue CBOWCTB (heppoOMarHeTUKOB.
HccnenoBanue nefcTBYs MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.
N3mepenne cuibl Amiiepa.
W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpaA OT CHJIBI TOKA.
6. OmnpeneneHue MarHUTHOM MHIYKIUM Ha OCHOBE M3MEPEHUs CHUIIBI
Amnepa.

o 0rw

nmpudopa

agrwnE
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HccnenoBanue sBiIeHUS 2JEKTPOMarHUTHOW MHYKLIUH.
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Tema 5. Inexkmpomacnumnasn unoykyus (13 )

SIBneHune 3neKTpoOMarHuTHOW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM
uHaykuuu. 3J1C unayKuuu. 3aKoH JIeKTpOMarHuTHON uHAykuuu ®apanes.
Buxpesoe anexrpuueckoe nosie. Toku @yko. 3/1C unayKuuu B IpOBOTHUKE,
JBUXKYIIEMCSI IOCTYATEIbHO B OJIHOPOHOM MarHuTHOM IoJie. [IpaBuio
Jlenna.
NunykruBHOCTH. KaTymika HHAYKTHBHOCTH B LIEMU TOCTOSIHHOTO TOKA.
SAnenne camonnaykuu. IIC caMOMHAYKIMU. DHEPTUsi MAarHUTHOTO MOJIS
KaTyILLIKH
C TOKOM. DJIEKTPOMAarHuTHOE ToJIe

Texnuueckue ycmpoucmea u mexHoaio2uyecKue npoyeccvl: VHIYKIUOHHAS
neYb, COJICHOU, 3allUTa OT 3JIEKTPU3ALMH TeJ MPH JABHKEHUU B MarHUTHOM
10JIE 3EMIIH.

Hemoncmpayuu

1. HaGmroneHue siBIEHUS JCKTPOMArHUTHON WHIYKITHH.

2. MUccnenoanue 3aBucumoctd DJ1C MHAYKIMH OT CKOPOCTH
W3MEHEHHU MarHUTHOT'O ITOTOKA.
[TpaBuiio Jlenna.
[TaneHue MmarauTa B allFOMUHUEBOM (MEIHOM) TpyOe.
SIBneHre caMOUHTYKITHH.
UccnenoBanue 3aBucumoct  JIJIC CaMOMHAYKIHMH  OT
CKOPOCTH U3MEHEHHMS CHJIBI TOKA B IICTIH.

oA W

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomot, nPAKMUKyM
1. HUccnenoBaHue siBIEHUS SIEKTPOMArHUTHOW HHIYKIIHH.

2. OmnpeneneHue WHIYKIIUA BUXPEBOTO MAarHUTHOTO TOJSL.

3. HccnenoBaHue sSIBICHUS CAMOUHIYKITHH.

4. CO6opka MOJIenH AIEKTPOMAarHUTHOTO TeHepaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHbBI (24 u)

PA3JIEJI 5. KOJIEBAHU A 11 BOJIHBI (60 )

Tema 1. Mexanuueckue Konebanus u 31eKmMpoMazHumHsle
Konebanusn (9 u)

Tema 1. Mexanuueckue xoneoanus (10 u)
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cOatenpHas cuctema. CBOOOAHBIE MEXaHHMUECKUE KOJICOaHMs.
g Monnueckue Konebanus. [lepro, yacrtora, aMiinTya u hasa
xonebanuit. [Ipy)KuHHBIN MasTHUK. MaTeMaTH4eCKUii MasiTHUK. Y paBHEHUE
rapMOHUYECKUX Kosiebanuil. [IpeBpaliieHre sHepruu npyu rapMOHUUYECKUX
KOJICOAHMSIX.
Kounebarenpabliit KoHTYp. CBOOOJHBIE JIEKTPOMArHUTHBIE KOJICOAHHS B
UJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE. AHAJIOTUs MEX]ly MEXaHUUECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJjiebanusmu. @opmyia ToMmcoHna. 3akoH cOXpaHEHUS
SHEPTUH B UJCAILHOM KoJebaTtenbHOM KoHType. [IpeacraBnenue o
3aTyXarlux KojJebaHusax. BeIHy)KIeHHbIE MEXaHUYeCKue KoueOaHusl.
Pe3onanc. BeiHyX1€eHHBIE 2JIEKTpOMAarHUTHBIE KOJICOaHUSI.
[lepemennsblit Tok. CHHYyCOUJaNIbHBIN TEpeMEHHBIN TOK. MOIIIHOCTD
MIEPEMEHHOTO TOKA. AMIIIMTYTHOE U ACUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HanpspkeHus. Tpanchopmarop. [IponsBoacTso, nepegaya u norpedieHue
ANEKTPUYECKOMN SJHEPTUU. DKOJOTUYECKHE PUCKH MPU ITPOU3BOICTBE
ANEeKTpOo3Heprun. KynbTypa ncroap30BaHts JIEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HU

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue:
EKTPUYECKHUM 3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHAU
JNIEKTponepeay.

Jlemoncmpayuu
1. HccnenoBaHnue mapaMeTpoB KosieOaTeaIbHON CHCTEMBI
(IpY>KMHHBIN WJIM MaTEMaTUYECKUH MasTHUK).
Hab6nroaenue 3aryxaromux KoJie0aHui.
HccnenoBanue CBONCTB BHIHYXICHHBIX KOJIEOaHUH.
Hab6nronenue pe3onanca.
CB0OOIHBIC JIEKTPOMArHUTHBIC KOJICOAHHMSI.
OcnumiorpaMmel  (3aBUCUMOCTH CHJIBI TOKA W HANPSDKCHHUS OT
BpEMEHU) JUISI DJICKTPOMArHUTHBIX KOJeOaHui.
7. Pe3oHaHC npu nocneaoBaTeNbHOM COEAMHEHUHN PE3UCTOPA,
KaTYIIKA UHYKTUBHOCTH M KOHJIEHCATOPA.
8. Mojenb IMHUY NEKTpONepeIayuH.
Yuenuueckuii 3xcnepumenm, navopamopuvie padomot
1. HccnemoBaHue 3aBHCHMOCTH TEpHOJa MallbiX KojeOaHUU rpys3a
Ha HATHU OT JJIMHBI HUTH U MACChI Tpy3a.
2. HccnenoBanue NnepeMEHHOTO TOKa B LEMU M3 MOCIEI0BATEIILHO

oV s wWwN

KoneGarenspnas cuctema. CBOOOJHBIE KOJIEOaHMSI.
I"apmonmndeckue konedbanus. KnnemaTrnueckoe M TMHAMUYECKOE OMHCAE
DHEepreTHYECKOe OMMCAaHUE (3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPTHUH).
Bv1600 ounamuueckoeo onucanus eapmoHu4ecKux Konebanui u3z ux
9Hepeemu4ecko20
U KUHeMAmu4ecko20 ONUCAHUS.
Amnaumyoa u ¢haza konebanui. Cea3b amnaumyobl KOJIeOAHUL UCXOOHOU
BEUYUHBL C AMNAUMYOAMU KOeOAHUll eé CKOPOCMU U YCKOPEHUS.
[Tepuon u yacrora konebanuii. [leproa Mambix CBOOOHBIX KOJICOAHHIA
MaTeMaTHYeCKOro MasiTHUKA. [lepro 1 CBOOOTHBIX KOJIeOaHHH ITPYKUHHOTO
MasTHHKA.
[TonsTHe o 3aTyxaromux konedanusx. BeinykneHHbie konebanus. Pe3oHanc.
Pe3onancHas kpuBas. BiausHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM.
ABTOKOIEOAHUS

Texnuueckue ycmpoicmea u mexHoi02uyecKue npoyeccobl. METPOHOM,
4achl, Kadelld, My3bIKaIbHbIC HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu
1. 3anuce K0Je0aTeIbHOTO ABKEHS.
2. HaOmroneHne HE3aBUCHUMOCTH TIEPHOJIa MaJIbIX KOJEOaHHH Trpy3a
Ha HUTH OT aMIUIATYIbI.
3. MHccnenoBanue 3aTyxarmmux KojeOaHWA M 3aBUCHMOCTH IEpUOa
CBOOOJTHBIX KOJICOAHU OT CONPOTHUBIICHHMS.
4. HccnenoBaHue KoyieOaHUM Tpy3a Ha MAaCCHBHOW NPY)XUHE C IICIIBIO
dbopMuUpOBaHKS TPEICTABICHNUH 00 UIeaTbHOM MOIETTH IPYKUHHOTO
MasITHHKA.
5. 3aKoH coXpaHEHHsI SHEPrUuH MpU KoJeOaHHIX rpy3a Ha IPYKUHE.
6. HccnenoBanue BBIHYKICHHBIX KOJIEOAHUIA.
7. HaOmroneHnue pe3oHaHca.
Yuenuueckuii 3xcnepumenm, nabopamopnuvie pabomoi, nPaKmuKym
1. Usmepenue nepuoja CBOOOIHBIX KoeOanuit
HUTSHOTO U MPY)KHHHOTO MasTHUKOB.
2. M3yyeHue 3aKOHOB ABWKEHHs Tela B XOJA€ KOJIeOaHH Ha
YIIPYroM THOJBECE.
3. H3yueHue qBUNKEHUS HUTSHOTO MasSTHUKA.
4. TIpeoOpa3oBaHUE YHEPTHUU B MPYKUHHOM MasITHHUKE.
5. MHccnenoBanue yObIBaHHS aMILTUTY/IbI 3aTYXAFOIIMX KOJIeOaHUH.
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COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOpA. 6. HccnenoBaHue BBIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnexkmpomaznummusie konevanus (15 u)
KonebarenpHblii kKoHTYp. CBOOOAHBIE 311EKTPOMArHUTHBIE KOJIEOaHUs
B uACAIbHOM KojiebarenbHOM KOHType. ®opmyna Tomcona. Cssazw
amMnIuUmyoObl  3apsoa KOHOEHCamopa ¢ AMAIUMYOOl CUulbl MOKA 8
KonebamenvHom KoHmype. 3aKOH COXPAHEHHS OHHEPIMM B HJICAIbHOM
KoJIeOaTeIbHOM KOHTYpE.
3aTyxarolne IeKTPOMarHuTHbIe Kojiebanus. BeiHy X 1eHHbIS
AJIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemenHbIi TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMITJIUTYIHOE

U JICUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HATIPSHKEHUS TPU PA3TMIHON hopMme
3aBUCUMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.

Cunycoudanvhwiii nepemennslilt mox. Pezucmop, koHoencamop u kamywka
UHOYKMUBHOCMU 8 YeNnu CUHYCOUOATbHO20 nepemMenno2o moka. Pezonanc
mokog. Pezonanc nanpscenuil.

WneanpHbiil Tpanchopmarop. [IponsBoacTBo, nepenava u notpedieHue
3JIEKTPUYECKON SHEPTHUU.

OKOJIOTUYECKHE PHUCKA TMPH TMPOU3BOJCTBE BJIEKTPOIHEPTHUH.

Kynbrypa ucnosnb30Banus 31€KTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU.

Texnuueckue ycmpoucmea u mexHoi02u4ecKue npoyecchyl.
ANEKTPUYECKHI1 3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUN
3NeKTponepeay.

Hemoncmpayuu

1. CBoboaHbIe 3MEKTpOMArHUTHBIE KOJIeOaHMsI.
2. 3aBHCHMOCTb YacTOThl CBOOOJHBIX KOJEOAHWW OT HMHIYKTUBHOCTHU
U EMKOCTH KOHTYpa.

OcruorpamMmbl 3J€KTPOMAarHUTHBIX KOJIeOaHHil.

['eneparop He3aTyXaroIIUX AMEKTPOMArHUTHBIX KOJIeOaHuil.

Mopenb 3IeKTpOMarHuTHOTO T€HEpaTopa.

BreIHyXI€HHbIE CHHYCOUTANIbHBIE KOJIeOaHMsI.

Pesucrop,  KkaTymka  HWHIYKTMBHOCTM W KOHJAEHCATOp B
LEMU TEePEMEHHOTO TOKa.

8. Pe3onanc mpu mocnenoBaTENbHOM COSAMHEHHH PE3UCTOpa,
KaTYIIKWA UHIYKTUBHOCTH U KOHJIEHCATOPA.
9. VYcTpoilcTBO M NPUHLMN JEHCTBUS TpaHChopMaropa.

Nooksw
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10. Mogenb IMHUY IEKTPOIIepPeIayH.
Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, nDAKMUKYM
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W3ydenue Tpancdopmaropa.
2. MHccrnenoBaHue — MEpPEeMEHHOrO — TOKa  4epes ,
TIOCJIEIOBATEIbHO COSTMHEHHBIC KOHICHCATOP, KATYLIKY U PE3UCTGP.

3. HalmoneHue 31eKTpoMarHuTHOTO Pe30HAaHCA.

4. HccnenoBanue pabOThl KICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u snekmpomaznumnote eoansl (5 u) Tema 3. Mexanuueckue u snekmpomaznumnste onnot (10 u)
Mexanuveckue BOJHBI, yCIIOBHS pactipocTpanenus. [lepuon. Ckopocthb MexaHudecKkre BOJHBI, YCIOBUSI UX pacipocTpaHenus. [lonepeunsie
pacrpoCcTpaHeHUsI U JITHHA BOJIHEI. [lonepeynsie u mMpo101bHbIE BOJTHBI. Y TPOJI0JIbHBIE BOJIHBL. [lepro1, CKopoCTh pacpOCTpaHEeHHS U JTHHA

WNnTtepdepenius u nudpakuus MexaHndeckux BOJH. 3ByK. CKOpOCTh 3ByKa. | BOJIHBL. CBOMCTBa MEXaHUYECKUX BOJIH: OTPA’KEHUE, NIPEIIOMIICHUE,
I'pomkocTsb 3ByKa. BoicoTa ToHa. TeMOp 3ByKa. DJI€KTpOMarHuTHbIE BOJHBL. | UHTephEepeHLINs U AUPPaKLIUsL.

VYcnoBus U3IIydeHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opueHTanus 3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
BekTOpoB E, B, V B anexTpomarautHoit BostHe. CBOMCTBA [IlymoBO€ 3arpA3HEHHE OKPYKAIOIIEH CPEIbI.

QJICKTPOMArHUTHBIX BOJIH: OTPAXXCHUC, ITPEIIOMIICHUEC, ITOJIApU3aInl, BHeKTpOMaFHI/ITHBIe BOJIHEI. Y CIIOBHUSA H3JIYYCHUA DJICKTPOMAaroiuTHBIX
mudpakuus, uaTepdeperiusa. CKopocTh 3JIeKTpOMarHuTHeIX BoJiH. [1kana BOJIH. B3anmHas opueHTanust BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.
JIEKTPOMArHUTHBIX BOJIH. CBolicTBa  2JIEKTPOMAarHUTHBIX  BOJH:  OTPaXKCHHE,  MPEJIOMIICHHE,
IIpuMeHeHMe 271eKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHINIIBI noJjsipuzanus, uHTepepeHuns u audpaxnus. Illkana 31eKTpoOMarHUTHBIX
panuocBsI3u U TeseBuAeHus. Pagnonokanus. DeKTpOMarHuTHOE BOJIH. [IpyMeHeHNe 2IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIIEI
3arpsA3HEHUE OKPYKAIOLIEH Cpeibl. panuocBsI3u

U TeneBuaeHUsA.  Pamuosiokamms.  DJEKTPOMArHUTHOE  3arpsi3HCHHE
Texnuueckue ycmpoticmea u npaKxmuyeckoe npumenerue. My3bIKaJIbHBIE | okpy»Karomeil cpesipl

HHCTPYMCHTHI, YJIbTPAa3BYKOBasA NIUArHOCTUKAa B TCXHUKEC U MCIUIIMHEC, paaap, Texnuueckue ycmpoucmea u NpaKmuieckoe npuMeHeHue: MYy3bIKaIbHbIE
panuonpuEMHUK, TEIEBU30D, aHTeHHa, Tenedon, CBU-neys. WHCTPYMEHTHI, pajap, paauoNpuéMHHK, TEICBU30p, aHTeHHA, Tenedon, CBY-
Hemoncmpayuu [1€4Yb, YIbTPA3BYKOBAs IUAarHOCTHKA B TEXHUKE U MEIULIUHE.
1. OOpa3zoBaHHMe U pPaCHpPOCTPAHEHHUE MOMEPEUYHBIX U Jemoncmpayuu
IPOMAOJIPHBIX BOJIH. 1. OOpasoBaHue U pacIPOCTPaHEHHUE MOMEPEYHBIX M MTPOI0IBHBIX BOJIH.
2. Konebmronieecs T€10 Kak HCTOYHUK 3BYKA. 2. Konebmromieecs Ten0 Kak HCTOYHUK 3BYKa.
3. HaOGmonenue OTPAXKCHHUA U IIPEJIOMJICHUS MCXaHUYCCKUX BOJIH. 3. 3aBHCHUMOCTB JJIMHBI BOJHEI OT YaCTOTHI KOJIEOAHU.
4. HabGmonenune nunrepdepeHuu 1 1uppakuyi MEXaHUIECKUX BOJIH. | 4, Habmronenue OTpaXCHHU: U IIPEIOMIICHUS MEXaHUYCCKHUX BOJIH.
5. 3BYKOBOH PE30HAHC. 5. HaGmonenue unrepdepeHnu u 1uppakuy MEXaHUUECKUX BOJIH.
6. HaOmroneHue cBs3M rPOMKOCTH 3ByKa U BBICOTHI TOHA C 6. AKyCTHYECKHI PE30HAHC.
aMILTHTY/IOM ¥ YaCTOTOU KoseOaHuH. 7. CaoiicTBa yabpTpa3ByKa U €ro IpuMEeHEHHE.
7. HccnenoBaHne CBOWCTB ONICKTPOMArHUTHBIX — BOJIH: 8. HabmroneHue cBsA31 rPOMKOCTH 3BYKa U BBICOTBI TOHA C
OTpaXXeHHUE, IPETOMIICHHE, MOJIApU3als, JudpaKius, aAMIUTHTY/ION U YaCTOTOM KOJIeOaHMIA.
UHTEPPEPEHIINS. 9. HccnemoBaHue CBOWCTB AJIEKTPOMArHUTHBIX — BOJIH:

OTPAKCHUEC, ITPCIIOMJICHHUC, TTOJIApU3aAl 1, ,Z[I/I(bpaKL[I/Iﬂ,
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UHTEpEpeHIIHSL.

10. OGHapyxeHne nH(pPaKpacHOTO U YIbTPa(uOJIETOBOTO U3ITyYCHHH.
Yuenuueckuii 5xcnepumenm, nabopamopnuie pabomaol, npaKmuKym
1. H3yueHue napameTpoB 3BYKOBOIl BOJHBI.
2. V3yuyeHue  pacmpoCTpaHEHUS  3BYKOBBIX BOJH B
3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa (10 u) Tema 4. Onmuxa (25 u)
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seTprdeckas ontuka. [IpsamosimHeiiHoe pacipoCTpaHEHHE CBETA B

. 10poiHOM cpene. ToueuHblii HCTOUHUK cBeTa. JIyd cBera.

JTpakeHue cBeTa. 3aKoHbI OTpaxkeHus cera. [loctpoenne n3o0paxenuii B
IJIOCKOM 3€pKajie.

[Ipenomiienne cBeta. 3akoHBI TMpEIOMJIECHUS CBeTa. AOCOIIOTHBIN
nokasarenb npenomieHusd. [lonmHoe BHyTpeHHee oTpaxenue. [Ipenenbublit
YTOJ1 IOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CinoxHsIi coctaB 6enoro cseta. L{set. CoOupatoniue u
pacceuBaroIIye JTUH3BI.

Tonkast nuH3a. @OKYCHOE pacCTOSTHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI.
[TocTpoenune n3oOpakeHU B COOMPAIONINX M PACCEUBAIOIITUX JINH3AX.
®opmysia TOHKOM JIMH3bI. Y BEIMYEHUE, TAaBAEMOE

nuH30. [Ipenensr npUMEHUMOCTH T€OMETPUYECKOMN

OTITHKH.

Bonnosas ontuka. UnTepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
Ycnosus HaOMI0A€HNS MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHITUOHHOI
KapTHHE OT JABYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpaxius ceeta. JudpakunonHas peniérka.

VYcnoBue HaOMIOAEHUS TIJVIaBHBIX MaKCUMYMOB IIpH

MaJeHun MOHOXpPOMAaTHYECKOTO cBeTa Ha

midpakuronnyro pemérky. [lonspuszanus ceeta

Texuuueckue ycmpoticmea u Hpakmuyeckoe npumeHenue: OYKH, ITyTa,
¢doToanmapar, NPOEKIHUOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, TOISPOU.

Hemoncmpayuu
1. IlpsMoJiMHEIHOE pacHpOCTpaHEHUE, OTPAKECHHUE U
npenomiieHrue ceera. OnTuyeckue mpruoopsI.
2. IlonHoe BHyTpeHHee oTpakeHue. Moienb cBeToBOAA.
3. HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

[IpssMosMHENHOE pacpoCTpaHEHUE CBETa B OJTHOPOAHOM cpeae. JIyd cb
Todveunslii KICTOYHHK cBeTa. OTpaKEHHE CBETA. 3aKOHBI OTPAKCHHS CBC. %
[Toctpoenue nzobpakeHuii B mockoM 3epkaine. Chepuueckue zepkana.
[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. Omuocumensvhwili nokazamens nperomienus. Ilocmosncmeo
yacmomel ceema u COOmMHouleHue ONUH 80JIH NPU nepexooe
MOHOXPOMAMU4ECcKo20 ceema yepe3 epaHuyy pazoeia 08yx ONMu4eckKux cpeo.
Xo0 nyueti 6 npuzme. Jlucnepcust ceera. CiokHbIN cocTaB 0esoro ceera. Lger.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroJ MOJIHOrO BHYTPEHHETO
otpaxenust. Coduparowue u pacceusaroujue nun3svl. Tonkas aun3a. PokycHoe
PACCTOAHUEC U ONITUYCCKAA CHUJIa TOHKOM JIWH3EI.
3asucumocms ¢hoxkycno2o paccmosiHus MOHKOU chepuyeckoll TUH3bl Om eé
2eoMempuu U OMHOCUMENbHO20 NOKA3AMeNs NPeloMIeHUsL.
dopmyna TOHKOHN JUH3bI. Y BETUYEHHUE, JABAEMOE JIMH30M.
Xo0 nyua, npoweduie2o 1uH3y N0O NPOU3BOJILHLIM V2IIOM K €€ 21A8HO
onmuyeckot ocu. [locmpoenue uzobpasxiceHutl moyku u ompesxa
NPAMOU 8 COOUPAIOWUX U PACCEUBAIOUSUX TUH3AX U UX CUCTNEMAX.
Onmuueckue npubopvl. Paspewarowas cnocoonocme. 1 1a3 kak onmudeckas
cucmema.
[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.
Bonnosas ontuka. Matepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHSI
HAOJI0ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX UCTOYHUKOB. [IpMephI Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. udpakunonnas pemeérka. Y cioBue HaOM0ICHHS TTIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIIHOHHYIO
PELIETKY.
[Tonspu3zanus ceera

Texnuueckue ycmpoﬁcmea U mexHosiocuvecKkue npoueccw:

ayna,

OYKH,
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Moenu MUKPOCKOTIA, TEIECKOIIa.
Habmonenue natepdepeHImm crera.
Habmonenue nudpakmum cBeTa.
Habmoienue nucrnepcuu cBeta.
[Tony4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

© o N v e

10. HaOmronieHne mosisipu3aiiiy CBeTa.
Yuenuueckuit skcnepumenm, nabopamopnuie pabomut
1. W3mepeHnue nokazaresns MpeaoMIIEHUS CTEKIA.
2. HccnenoBaHue CBOMCTB M300paKeHUI B JIMH3AX.
3. HaOmronenue qucnepcun cBeTa.

[Tomy4yenue criekTpa ¢ MOMOIIBIO JH(PPAKITHOHHON PEIIETKH.

MEPUCKOTI, (oToAammapaT, MUKPOCKOII, MPOCKIIMOHHBIN ammapar,
NPOCBETIICHUE ONTUKHU, BOJIOKOHHAS ONITHKA, TU(PPAKIIHOHHAS PEIIETKA. K
Hemoncmpayuu
1. 3akoHbI OTpakeHHUs CBETA.
2. HccnenoBaHue IpeOMIICHHS CBETA.
3. Halmonenue moiHOro BHYTPEHHETO OTpaxeHus. MoJielb CBETOBO/IA.
4. HccnemoBaHue X0/ia CBETOBBIX ITYyYKOB 4Yepes
MJIOCKOTIAPAJIICIBHYIO IUIACTUHY U TIPU3MY.
UccnenoBanue CBOMCTB N300payKeHUH B JIMH3AX.
Mopenn MUKpOCKOIIa, TEIECKOTA.
Hab6mronenue unrepdepeniiuu crera.
HaOsronenne 11BeTOB TOHKUX IUIEHOK.
Hab6mronenune mudpakium cBera.
0. Uzyuenme nupakimOHHON PEIIETKH.
11. HaGmronenue nudpakiimOHHOTO CIIEKTpa.
12. HabnropeHue TUCTIEPCHH CBETA.
13. HaGmroneHnue moyisipu3aliuy CBeTa.
14. [IpumeHeHue NOaSIPOUIOB Ui U3YUEHHUS] MEXaHUUYECKUX HAIPsHKECHUN
Yuenuueckuii sxkcnepumenm, nadopamopnusie padomot, npaKmMuKym
N3mepenue nokazaTesns IpeaoMIICHHUS CTEKIIA.
2. HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PACCTOSIHUSI OT
BeIlleCTBA (Ha MPUMEPE KUJKHUX JIHH3).
H3mepenue oKycCHOTO pacCTOSIHUSI PACCEUBAIOIINX JIMH3.
[Tosryuenue n3o00pa>keHus: B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.
[Tonyuenue n3o00pa>keHus: B CUCTEME U3 IBYX JIMH3.
KoHcTpyrpoBaHue Te1ecKONMUYECKUX CUCTEM.
Habmonenue nudpakium, nHTEpPEepeHIIuN U NOJISPU3AIUU CBETA.
8. Msydyenue monspu3allud CBETa, OTPAKEHHOTO OT
MOBEPXHOCTHU JUAJICKTPHKA.
9. UyueHue MHTEPQEPEHIINH JIA3EPHOTO U3TYUCHHUS Ha IBYX LIENSX.
10. HabGmroieHue qucriepcuu.
11. Habnroienue u uccneaoBanue Au(ppakiimoOHHOTO CIIEKTpa.
12. U3mepenue AIMHBI CBETOBOM BOJIHBI.
13. [lonyuenue cmekTpa U3Iy4YEHHs] CBETOAMOAA  TPH
MOMOIIY AUPPAKIIUOHHON PEIIETKH.
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JIEJ1 6. OCHOBBI CIIELIUAJILHON
$ OP1I1 OTHOCUTEJILHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CIIELIMAJILHOI TEOPUU
OTHOCUTEJILHOCTH (5 1)

ema 1. Ocnoeol CTO (4 u)

Tema 1. Ocnosot CTO (5u)

['panuLIBI TPUMEHUMOCTH KJIIACCUYECKOU MeXaHUKH. [TocTynaTel
CIIELIMAIBHOM TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOJTYJISI
CKOPOCTH CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIBHOCTH DUHINTEITHA
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU 1
COKpAILICHUE JJTUHBI.

DHEprusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MacCChI C PHEPTUEH U UMITYJIBCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPTHS
MOKOSA

['panuIIBI NPUMEHMMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarel ciennanbHON
TEOPUU OTHOCUTEILHOCTH.
[IpocTpancTBenHo-BpemMeHHoM nHTEpBalL. [Ipeobpazosanus Jlopenua. Ycnosue
IPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU
U COKpalICHHUE JINHBI.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTHUIIbI. DHEPIUs
HOKOs
Texnuueckue ycmpoucmea u mexHoI02UYecKUe npoYeccyl.
CIyTHUKOBBIE PUEMHUKHU, YCKOPUTEIH 3aPsHKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul, npaKmuxKym
Onpenenenvie  WMIyJabCa UM DHEPTMM  PEIATUBUCTCKUX  YaCTHII
(o doTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUIL B
MarHuTHOM TIOJIE).

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 1)

PA3JIEJI 7. KBAHTOBAS ®U3MKA (25 1)

Tema 1. Inemenmut keanmosoi onmuxu (6 )

Tema 1. Kopnyckynapno — eéonnoeou oyanusm (15 u)

®dotonbl. Dopmyina [1nanka cBs3u 3HEprUuM (HOTOHA C €r0 YACTOTOH.
DHeprus U UMIynbc poToHa

OtkpeiTue 1 uccnenoBanue Gorodddexra. Onwitel A. I'. CTosieroBa. 3aKOHbI
dboTtorddekra. YpaBuenue DitHimreitHa 1 Gotodddekra. «KpacHas
rparuna» pororddekra. JlaBnenue ceera. Onbite [1. H. JIebenena.
XHUMHYECKOE JEHUCTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue:
¢dboTosneMenT, GOTOAATYNK, COTHEUHas OaTapesi, CBETOIUO/I.
Hemoncmpayuu
D013 eKT Ha yCTaHOBKE C IMHKOBOU TIACTHHOM.
HccnenoBanue 3ak0HOB BHEHTHETO (GoTodddekTa.
Ceerommon.
Counneunas Oarapes.

il N .

PaBHOBeCHOE TeIIOBOE M3ITydeHUe (M3TydeHrne aOCOIOTHO YEPHOTO Telia).
3akoH cMmemenusa Buna. ['unoreza M. [lnanka o kBaHTax.
®DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dororddexr. OnbiTe A. I'. CToneroBa. 3akonsl poTodrddekra. YpaBHeHHE
OiHmreiHa 1 hotodrddexra. «KpacHas rpanuna» hotodddekra.
JlaBiienue cBeTa (B 4aCTHOCTH, JaBJICHHE CBETAa HA aOCOJIOTHO
MOTJIOMIAIONIYIO U a0COIOTHO OTPAXKAIOIIYIO MOBEpXHOCTH). OmnbIThl I1. H.
JleOeneBa.
BonnHoBsie cBolicTBa yacTull. Bosinbl ne bpoiins. JlinHa BoIHBI 1€
Bpoiins u pazmeps! 0651acTH JOKATU3aUY TBUKYIIEHCS YaCTHUIIBI.
KopnyckynsapHo- BoaHOBOM ayanusM. [{udpakiius s7eKTpOHOB Ha
KpUCTaJIax.
Crnenuduxa uzmepenuii B Mukpomupe. COOTHOIIEHHS HeONpeenEHHOCTEeN
I'eiizenOepra

Texnuueckue ycmpoucmea u MexHON0SUYecKUue Npoyeccwvl. CIEKTPOMETP,
doTorneMeHT, (POoTONATUNK, TYHHEIHHBIM MHKPOCKOI, COJHEeYHas Oartapes,
CBETOJIMO/.
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Hemoncmpayuu
1. ®otosddexT Ha yCTaHOBKE C IWHKOBOH MJIACTHHOM.

2. HWccnenoBanwue 3akoHOB BHemHero Gotodddekra.
3. HccrnenoBanue 3aBHCHMOCTH COTPOTHBIICHHS TOIYIPOBOTHUKOB
OT OCBEIIIEHHOCTH.
4, Cseromuon.
5. Comneunas 6arapest.
Yuenuueckuii sxkcnepumenm, nabopamopmnsie padomeol, nPAKMUKYM
1. HccnenoBanue dotope3ucropa.
2. Usmepenwe mocrosiHHOM Ilmanka Ha  ocHOBe
uccnenoBanus Gporordpdekra.
3. MHccrnenoBaHue 3aBUCHMOCTH CWIJIBI TOKa Yepe3 CBETOIMOJ
OT HAIPSDKCHHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Dusuxa amoma (5 u)
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/I3nydyenue u norsomieHrue GOTOHOB MPH MEPEX0JIe aTOMa C OAHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnextpoB. CrieKTp ypoBHEN SHEPIUH aToMa
BOJIOpPOJIA.
BounnHoBbie cBolicTBa yactull. Bosinbl ne bpoins. KopnyckynisapHO-BOJIHOBOM
Jyau3M.
CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4YeHUE
Texnuueckue ycmpoucmea u npakmudeckoe npumeHenue: ClIeKTpaabHbIN
aHaJIn3 (CIIEKTPOCKOIN), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
1. Mognens omnbiTa Pesepdopra.
2. OmpeneneHne JUIMHBI BOJIHBI JIa3epa.
3. HaOmroneHue nuHeRYaThIX CIEKTPOB U3TyYEHHUS.
4. Jlazep.
Yuenuueckuit s3xcnepumenm, navopamopnuvie padomot
1. HabGmoneHne mTMHERYAaTOTO CIEKTPA.

OnbITHI 110 UCCIIEAOBaHMIO CTpOeHUs aToMa. [ImanerapHas Mozenb aTom
Pesepdopna.
[ocrynatsl bopa. M3nydenue u noriomeHue GOTOHOB MPHU MEPEX0/Ie
aToOMa C OJTHOTO YPOBHS SHEPTHH HA JPYIOM.
Bunel cnextpoB. CriekTp ypoBHEN 3HEPIHU aTOMa BOJIOPO/JIa.
CrioHTaHHOE U BBIHYXICHHOE H3TydeHue cBera. Jlazep
Texnuueckue ycmpoucmea u mexHoi02uiecKue npoyecchyl.
CIIEKTPaJIbHBIN aHAIH3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.
Hemoncmpayuu
1. Monens onbita Pesepdopaa.
2. HaGnronenvie MTMHEHYATHIX CIICKTPOB.
3. VYcrpoiicTBO U ielicTBHE CUETINKA HOHU3UPYIOIINX YaCTHII.
4. Omnpenenenre ATUHBI BOJHBI JJA3€PHOTO U3JIy4EHUsI.
Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul, npaKmuKym
1. HabGmroneHue TMHERYaTOTO CIEKTpA.
2. HccnemoBanme CHeKTpa pa3peXEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEpEHUe MOCTOsTHHOM Puibepra.

Tema 3. Duzuxa amomnozo a0pa u nemenmapuolx wacmuy (5 u )

Tema 3. Duszuxa amomnozo aopa u nemenmapuvix yacmuy (54 )

DKCIepUMEHTHI, TOKA3bIBAIOLIUE CI0KHOCTh CTPOEHUS siapa. OTKphITHE
paguoaktuBHOCTU. OnbITE Pe3epdopaa o onpeneneHuto cocraBa
paanoakTUBHOTO u3nydeHusi. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHHs..

Hyxnonnas monens siapa I'elizenbepra—LlBanenko. 3apsy sapa. MaccoBoe
qucino anapa. M30Tormsl.
PamnoakTuBHOCTB. AJb(ha-pacmnaj. INeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacma.
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AHHUE PaIMOAKTUBHOCTH HA 5KUBbIE OPraHu3Mbl. OTKPBITHE IPOTOHA U
'TpoHa. Hyknonnas mozens siipa I'eitzenbepra—IBanenko. 3apsia sapa.
MaccoBoe uncio siapa. Mzotonsl. Anbda-pacnan. DIeKTPOHHbIN U
MO3UTPOHHBIN OeTa-pacna. 'aMmMa-u3iaydyeHrne. 3aKOH pajiiOaKTUBHOTO
pacmaza. DHeprus CBsA3M HYKIIOHOB B siape. SnepHbie cuitbl. JledekT Macchl
sapa. SnepHsie peakunu. JleneHue u CUHTE3 aep. S aepHblil peakTop.
Tepmosinepnslit cunTes3. [Ipobiempl 1 IEPCIEKTUBDI SAEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPreTUKHU. DIIEMEHTapHbIE YaCTHUIIbL.
OTkpbITHE TO3UTPOHA. MeTO 1bl HAOIIOAEHUS M PETUCTPALIUU AJIEMEHTAPHBIX
yactull. DyngamentanbHble B3aumoieicTBus. EnquncTBo pusndeckoit
KapTUHBI MUpa

Texnuueckue ycmpoucmea U NPAKMUYECKOe NPUMEHEHUE:

J03UMeETp, KaMepa BuuibcoHa, s1epHbIi peakTop, aTOMHast

6om0a.

Hemoncmpayuu

1. CuéT4MK HOHU3UPYIOUINX YaCTHI.

Yuenuueckuii 3xcnepumenm, navopamopnuvie padomot

1. HccnemoBaHue TPEKOB YacTHIl (TI0 TOTOBBIM (poTorpadusim).

lNamma-u3nyuenue. 3aKoH paJuOaKTUBHOIO pacnajia. PaguoakTuBHbIE h
B nipupoae. CBONCTBAa MOHU3UPYIOLIETO U3TyueHus. Bnusiaue )
paZMoaKTUBHOCTH Ha KUBBIE OpraHu3mbl. EctecTBeHHBIN (OH H3nyquH;1.
Ho3nmerpusi.

DHeprusl CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekt maccsl sapa.
SAnepusie peakuuu. [enenue u cunres auep. SAnepusie peakropsl. [Ipodiaemsl
YIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTMYECKUE acTIEKThl Pa3BUTHUS
AJIEPHOMN 3HEPreTUKU. MeTo 1l pErucTpaluy U UCCIEI0BAaHUS 3JIEMEHTAPHBIX
yactull. DyHaamMeHTalIbHbIE B3aUMOACUCTBUSA. baprOHBI, ME30HBI U JIEITOHBI.
[Ipencrasnenue o CrangapTHoi Moaenu. KBapk-rirooHHast MOJENb aipOHOB.
®dusuka 3a npeaenamu CtangapTHoN Mojenu. TéMHas MaTepus U TEMHas
sHeprus. EnuHcTBO pu3nveckoi KapTHHBI MUDPA.

Texnuueckue ycmpoucmea u mexHoio2uyeckue npoyeccol: T03UMETp, Kamepa
Bunbcona, snepHblii peakTop, TEpMOSIEpPHBIN peakTop, aToMHas OomOa,
MarHUTHO-PE30HaHCHAasi ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomoi, nPAKmMuKym
1. HccnemoBaHue TPEKOB YaCTHII (110 TOTOBBIM (poTOrpadusim).

2. HccnenoBanue paguoakTUBHOIO (JOHA C UCHOJIB30BAHUEM JJO3UMETPA.
3. H3ydenue nornomeHus 6eTa-4acTUIl ATFOMHUHHEM.

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKU (7 4)

PA3/IEJI 8. OJIEMEHTBI ACTPOHOMMU 11 ACTPODU3UKU (12 1)

Tema 1. Dnemenmot acmpogpuszuxu (7 u)

Tema 1. Inemenmot acmpogpuzuxu (12 u)

Dtansl pa3BUTHS acTpoHOMUM. [IpUKiIagHOE U MUPOBO33PEHUECKOE
3Ha4YeHHE acTpoHOMUM. Buj 3Bé3qH0T0 HeOa. Co3Be3mus, spKue 3BE3IbI,
IUIAHETHI,

nx Buaumoce nprkenue. Comaeunas cucrema. CoinHite. CoHeuHast
aKTUBHOCTbH. MicTounuk sHeprun CostHIa U 3BE31. 3BE3/Ibl, ©X OCHOBHBIC
XapaKTepUCTUKU. [[narpaMma «CreKTpaabHbIN KJ1aCC — CBETUMOCTDY.
3BE3bI IJIaBHOM ITOCIIEA0BATEIHbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY

JUISl 3BE3]1 TJIABHOM MOCIIEI0BATENBHOCTU. BHYTpEHHEE CTpOCHUE 3BE3 .
CoBpeMeHHbIe PEICTAaBIECHUS O TPOUCXOKIEHUH U 3BOIoIMU COJIHIIA U
3BE3]1. DTalbl )KU3HHU 3BE3]I.

Muneunsiii [Iyrs — Hama [Nanakruxka. [Tonoxxenue u npmxenue CoJiHia B
lNanaktuxe. Tunsl ranmaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B
sqpax rajakTuk. Beenennas. Paciiupenue Beenennoit. 3akon Xa06ma.

DTarbl pa3BUTHS acTpOHOMHUH. [IpuKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [I[pUMEHNMOCTb 3aKOHOB (PM3HUKH TSI OOBSICHEHUS TPUPOIBI
KOCMHYECKHX 00BEKTOB.

MeTopI aCTPOHOMUYECKUX UccieoBaHUul. COBpEeMEHHBIE ONITHYECKUE
TEJIECKOIIbI, PaIUOTEIIECKOIIbI, BHEaTMOC(hEepHass aCTPOHOMHUSI.

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, SpKuUe 3BE3/IbI, TUIAHETHI, KX BUIUMOC
JIBIDKEHUE.

CoiHeyHas cucTeMa.

Connue. ConHeyHast akTUBHOCTb. MicTounuk sHeprun CoiHIa U 3BE37.

3BE3/1b1, UX OCHOBHBIE XapaKTePUCTUKH. J[narpaMmma «CreKTpalbHbIi K1ace —
CBETUMOCTB». 3BE3/bI TNIaBHOM MOCIEIOBATSILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTb) JJI 3BE3/1 [IaBHOM MOCIEA0BaTeIbHOCTU. BHyTpeHHEEe CTpoeHue
3B&3/1. COBpEMEHHbIE MPECTABICHUS O TPOUCXOKIEHUHU U 3BoJItoIMK CoTHIIA
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po0JIeMbl aCTPOHOMUH.
Yuenuueckue naoniooenusn
1. HaOmromeHusi HEBOOPYKEHHBIM TJIA30M C  HCIOJB30BaHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUN [Js ONpeAeseHHUs] TMOJIO0XKEHHS
HeOEeCHbIX O0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[IHS
CeBepHOTO MOMYIIAPUS U SIPKHUE 3BE3IBL.
2. HaOmronenus B Teneckon JlyHsl, miuanet, Mieunoro ITyrtu.

3BE31. DTaMbl KU3HH 3BE3]I.
Muneunsiii [Iyte — nama [Manaktuka. [Tonoxxenue u arxenue CoJiHia B
INanaktuxe. Tunel ranaktuk. Pagroranaktuku u kBazapbl. YEpHbIE ABIPHI B
sanpax rajgakTtuk. Becenennas. Pacmupenne Beenennoit. 3akon Xa606ia.
Pazb6eranue ranakruk. Teopus bonbiioro B3peiBa. PenukToBoe nsmyueHue.
Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.
Hepeménnsie npobaemMbl aCTPOHOMUU
Yuenuueckue naonrooenusn:
1. HaGmromenust  3BE3gHOTO  HebOa  HEBOOPYKEHHBIM  TJIa30M
C HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN ISl OTIpeAeTICHUS
MOJIOKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3usi CeBepHOTO MOMYIIAPHUs U SIPKUE 3BE3/IBI.
2. HaGmionenus B Teneckor JIyHbl, M1aHeT, TYMAHHOCTEH U 3BE3IHBIX
CKOTLICHUH.

OU3BNYECKHNU ITPAKTUKYM (16 gacoB)
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Cnocobvl uzmepenus uzuueckux eiuyUH C UCNONb308AHUEM AHAI
U Yughposvix UIMEPUMENbHBIX NPUOOPOE U KOMHBIOMEPHBIX O0amuiL. <
cucmem. Abconommuvlie U OMHOCUMENbHBIE NOCPEUHOCTIU — USMEPEHUL.A
Qusuueckux eenuuun. Oyenka epanuy noepeuHocmell.

IIposedenue KOceeHHbIX UMEPEHUl, UCCIeO08AHUL 3ABUCUMOCTEN
Quzuueckux enuyUH, nPoBepKa NPeoyloAHCEeHHbIX cunomes (6blOOp uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX Pa30enax « Yuenuueckuti sKkcnepumenn,
J1abopamopHvle pabombvi, NPAKIMUKYMY).

OBOBIIAIOUIEE TTOBTOPEHUE (4 u)

OBOBIIAIOIIEE TTOBTOPEHUE (15 u)

Ponb ¢pusuku 1 acTpOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTHYECKOH,
COLIMAJIHOM M 3TUYECKON cdepax NesiTeIbHOCTH YeJI0BEKA; POJb U MECTO
(bM3UKH U aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHPA; POJIb
¢dbu3uveckoit Teopur B GOPMHUPOBAHUU TIPEICTABIICHUN O (PU3MUECKOU
KapTUHE MHPa, MECTO (PU3MUECKOU KApTUHBI MUPA B OOITIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O TIPUPOJIC

O060011eHne 1 cucTemMaTu3alus coaep KaHus pa3ienaoB Kypea «MexaHukay,
«MounekynspHas QU3uKa U TEpMOAUHAMUKA», « DNEKTPOJUHAMUKAY,
«Konebanus u BosHb», «OCHOBBI ClIEIMATbHON TEOPUHU OTHOCUTEIBHOCTIY,
«KBanToBas puznkay, «AIMEeMEHTHI aCTPOHOMHUHU U aCTPODUZHKIY.
Ponp ¢usukm wW acTpoHOMHH B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIFHOM M ATHYECKOM cdepax NesTebHOCTH YENIOBEKa; POJib U MECTO
($U3MKK M aCTPOHOMHUHU B COBPEMEHHOW HayyHOU KapTHMHE MHpa; 3HauCHUe
OIUCaTENBHOM, CHCTEMaTHU3UPYIOIIEH, OOBSICHUTEIIBHON u
MIPOTHOCTUYECKON

byHKIUN (HU3NIECKON TEOopuU; poJib (HU3UIECKON TEOpUHU B
(OpMHUPOBAHNY TPEACTABICHUN O GU3NYECKON KapTHHE MHpPA, MECTO
(bU3NIECKO KapTHHBI

MHUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEJICTABICHUN O TPUPOJIC

Peseps (3 u) Peseps (10 1)
TemaTn4eckoe JIAHUPOBAHME
Kypca 11 kaace
KBasoewtit yposens (2 uaca) | Yenyoneunwtii yposens (5 uacos)
Kon-Bo DJIeKTPOAUHAMHUKA(IPOI0IKEHHE)
4acoB 11/27 MarauTHoe noJie 6/14
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B3anmoneicTBre NOCTOSSHHBIX MarHUTOB U MPOBOJHUKOB ¢ TOKOM. MarHuTHOE

nose. Bektop MarHuTHOM MHAYKIMK. [IpuHIAII CylIeprio3ULIMA MarHUTHBIX ITOJIEH.

JIvHMM MarHUTHOW MHAYKIIUU.

MarnuTHO€ 10JIe TPOBOIHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
Kpyrosoro BuTka). OneIT Opcrena. KaptuHa muHUN MarHUTHOW MHAYKIIUU TTOJIS
MMOCTOSTHHBIX MAarHUTOB.

Onpedenenue yciosuii NPUMEHUMOCHU MOOENU 0OHOPOOHO2O
MACHUMHO20 NOJIAL.

Onpe()eﬂeuue Hanpaelenusl uH()yKuuu MACHUNTHO20 NOJiA
npoeodyuka C MOKOM

Mazenummnoe none 6 eewgecmee. @eppomacnemuxu, napa- u -
OUAMACHEMUKU

Cuia Amnepa, e€ HarpaBJICHUE U MOTYJIb.

Cuina JlopeHua, e€ HanpaBJI€HUE U MOTYJIb.
JIBr>KeHre 3apssKeHHOM YacTHUIIbI B
OJIHOPOJIHOM MarHUTHOM MoJjie. PaboTa cuibl
Jlopenna.

Ilposedenue  Koceéenmvix — usmepenuil cuabl — Amnepa,
nposedeHue  UCCIe008AHUSL  3AGUCUMOCTEL  MENCOY
QusuueckuMu  GeIUMUHAMU U  ONBIMOE NO  NPOBEPKe
NPEONONCEHHOU — cunomesvl  Npu  U3YYeHUU  Oetcmeus
NOCMOSIHHO20 MAZHUMA HA PAMK)Y C MOKOM

Obvsacnenue 0CHOBHBIX NPUHYUNOB OCUCMBUL MEXHUUECKUX
ycmpoucmes

Ipumepur pewenus 3adau no meme « Cuna Amnepay
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TexHuueckue yCTpoMCTBa U TEXHOJOTHYECKHE IPOLIECCHI: IPUMEHEHHE
IIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMArHUTOB,TECTEP-MYJIbTUMETP, NIEKTPOIBUraTEIIb
SIKOOM, YCKOPHUTEIH HJIEMEHTAPHBIX YACTHII.

JlabopaTtopHnas pabora Nel «HaGmnronenue neiicTBUs MAarHUTHOTO TIOJISI HA TOK

Ipumepol pewenus 3adau no meme « Cuna Jlopenya»

Pewenue pacuémmnuvix 3a0au c 51610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Maenummnoe noney.

Pewenue xauecmeennwix 3a0ay, mpedyrowux npumeHeHus
3nanul no meme «Maecnummuoe noney.

DJeKTpOMarHuTHasi HHIyKius 5/13

SIBrieHME PEKTPOMArHUTHOM HHAYKIMU. [I0TOK BEKTOpa MarHuTHOM UHIYKIIWH.
D J1C nHaykumm.

3aKOH 3JIEKTPOMArHUTHON MHYKIIUHA
®dapanes. BuxpeBoe anekTpuyeckoe moJie.
Toku Dyko.

IJ[C unoykyuu 6 nposooHuUKe, OBUNCYUWEMCSL NOCTTYNAMENTbHO

8 00HOPOOHOM MASHUMHOM NOJIe.

Ipumepul pewienus 3a0ay no meme «3aKou
INeKMPOMASHUMHOU UHOYVKYULY

Pewenue pacuémmuvix 3a0au ¢ 16H0 3a0AHHOU U HESBHO
3a0aHHO hu3U1ecKol MOOeNbI0 C UCNOIb308AHUEM
OCHOBHbIX 3AKOHO8 U POPMYI NO meme « DNeKMmpOMAHUMHASA
UHOVKYUAY.

IIpaBuino Jlenna. MuaykruBHOCTh. Karyika
VHYKTUBHOCTHU B LIEIIH ITIOCTOSTHHOI'O TOKA.

SABnenne camonnaykuuu. I1C caMOMHIYKIUY.
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Pewenue xauecmesennwix 361()611{, mpe6yi0u;ux NPUMEHEHL
3HAHUL O meme «QﬂekmpomaeHumHaﬂ I/lHayKL!u}Z)).

Aneopumm ucnonvzoeanus npasuna Jlenya onsa onpedenenus
HAanpasieHuss MoKa 8 KOHmMype npu anaiuze epaQuyeckux u
9KCNEPUMEHMANILHBIX 3A0aY

Cbopka moodenu 31eKmpoMacHUMHO20 2eHepamopa

SHGPFI/ISI MardMTHOTIO IOJIA KaTYyIIKHU C TOKOM.
DNEeKTPOMarHuTHOE TOJIe

JlabopaTtopHnast paboTa No2
((I/I?)YT-IGHI/IG SIBJICHUS 3J'IeKTpOMaFHI/ITHOI\/’I HHIAYKIIUW))

ObwvsicHerie 0CHOBHBIX npuHyuUnoe oelicmeus mexHuYecKux
yCWlpOﬂCWlG U mexnouiocuiecKux npoyeccos, maKkux Kak.:
uHayKL;MOHHaﬂ neus, cwzeHou(), sawjuma on s1eKmpuzayuu
mei npu O0BUIICEHUU 8 MASHUMHOM noe 3emu.

Obobwaroue-nosmopumenvbHoe 3anHsamue no meme
«DNeKmpoMacHUMHASL UHOYKYUSLY

3auem no meme «nexmpomacHUMHAsL UHOYKYUSL

Konedanus u BoJHbI (60 1)
Mexannuyeckue KoJjieoaHus 5-

/10

KoneobarensHas cucrema. CBOOOJHBIE KOJIEOAHUS.

I"apmonmnueckue konedaHus.
Kunematnueckoe u TuHaMHUYECKOE OITMCAHUE.
DHepreTUYecKoe ONUCcaHue (3aKoH
COXpaHEHUsI MEXaHUYECKOW SHEPTUN).
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Buiso0 ounamuueckoeo onucanus CAPMOHRUYECKUX Koneban.
U3 UX HeEpeeMUYECKO20 U KUHEMAMUYECKO2O0 ONUCAHUAL.

Buvinyowcoennvie konebanus. Pezonanc. Pe3zonancnas
Kpusas. Bausnue samyxanus na 6uo pe3oHaHcHOU KpUBOll.
Aemoxonebanusi.

Pewenue pacuémmuuix 3a0au ¢ 2610 3a0aHHOU U HEABHO
3A0AHHOU PUUUECKOU MOOENbIO C UCNONb308AHUEM
OCHOBHbIX 3aKOHO8 U (hopmyn no meme «Mexanuueckue
KOJIeOAHUS Y.

Ammunryaa u ¢aza konedanuid. CBs3b aMILTUTY/IbI KOJIEOaHHH
MCXOJIHOM BEJIMUYMHBI C aMIUIUTYJAMHU KOJIeOaHU €€ CKOPOCTH U
YCKOPEHHS.

[Tepron u vacrora konebanuii. [leproa MambIxX CBOOOTHBIX KOJICOAHHIA
MaTeMaTHYeCKOro MasiTHUKA. [1epro 1 CBOOOHBIX KOJICOaHHI TPYKUHHOTO
MAasITHUKA.

Pewenue xauecmsennwix 3a0ay, mpedyowux npumeHeHus
3HaHul no meme «Mexanuueckue KoieOaHUAY.

ObvscHeHue 0CHOBHBIX NPUHYUNOS OeliCIBUS MEXHUYECKUX
YCMpOoUCme, maxkux Kaxk: MempoHoM, 4acol, Kayenu,
MY3bIKATIbHbLE UHCIMPYMEHMDbL, ceticmMozpad.

Jlabopamopnas paboma Ne3 « Onpedenenue yckopeHus.
€80000H020 NadeHUst NPU NOMOWU MAAMHUKA

DJIeKTPOMArHUTHBIE KosieGanus 7/15

Koneb6arenbHblit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJIEOaHUs B
ujeaTbHOM K0Je0aTeTbHOM KOHTYPE.
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®opmyna Tomcona.

Ce53b amnaumyovl 3aps0a KOHOEHCamopa ¢ AMNIUMYOoU
CUbL MOKA 8 KOebamenbHOM KOHMYype

Pewenue pacuémmnuvix 3a0au ¢ 5610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOU MOOENbIO C UCTONb308AHUEM
OCHOBHbIX 3AKOHO8 U (hOpMYL NO meme
«DnekmpomazHummvle Koreoanus»

Pewenue xauecmesennwix 3610611!, mpe6yi0u;ux NPUMEHEHUA
3HAHUL NO meme «9Jzel<mp0/vza2Humele Konebanusy

3aKOH COXpaHEHUs SHEPTUHU B UJICAIbHOM K0JIe0aTeIbHOM KOHTYDE.

3aryxarolue 3JeKTpOMarHUTHbIE KoyieOaHus. BbIHyX1eHHbIE
AJICKTPOMArHUTHBIC KoJeOanus. [lepeMeHHbIN TOK.

CpasHeniue Mexanuueckux u 21eKmpomMacHUnHbix
Konebanutl

ObvscHenue 0CHOBHBIX NPUHYUNOE OelCMEUsT MEeXHUYECKUX
YCmpouicme, makux Kax. 31eKmpudeckuil 360HOK,
2eHepamop nepemeHH020 MoKda, TUHUU IleKmponepeoay

Onpeoenenue yciosuil RPUMEHUMOCTIU MOOeRU UOedTbHO2O
KOJ1ebamenbHo20 KOHmypa

MoLLHOCTb NepeMeHHOro ToKa. AMNAUTYAHOE U AeNCTBYIOLWEee 3HaYeHNe CUbl
TOKa M Hanps»KeHua Npu pasnmyHoit Gopme 3aBUCMMOCTU NEPEMEHHOIO TOKa OT
BpemeHn. CHHYCOUIabHBIN TIEPEMEHHBIN TOK.
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Wneanwsusiii Tpanchopmarop. [IpousBoacTBo, nepenaaya u notpedieHmne
NEKTPUYECKOM 3Hepruu. KynbTypa HCIIOIb30BaHus 3JIEKTPOIHEPTUHU B
IIOBCEITHEBHOM KU3HU. TEeXHUYECKNE YCTPONCTBA U TEXHOJIOIMYECKUE MPOLECCHI:
NEKTPUYECKUI 3BOHOK, T€HEpPaTOp IIEPEMEHHOTO TOKA, JINHUU JJIEKTpoIiepesayd

Pezucmop, konoencamop u kamywka uHOyKmusHOCmu 6
yenu CUHyCoOUOaiIbHO20 nepemerHno2o moxka. Pezonanc
MOKO8.

Pezonanc nanpsiocenuii.

Jemoncmpayus akmueHo2o, eMKOCMHO20 U UHOYKIMUBHO20
CONPOMUBTIeHUU

Pewenue xauecmesennwvix 3610611!, mpe6yi0u;ux NPUMEHEHUA
3HAHUL NO meme ((9Jl€Kmp0Ma2Humel€ KoieOanusy.

MexaHHYeCKHe H 3JIeKTPOMAarHUTHbIEe BOJIHBI 5/10

MexaHnueCcKHe BOJIHBI, YCIOBUS HX pactnpoctpaneHus. [lornepednsie
Y TPOJI0JIbHBIE BOJHBL [lepro1, CKopoCcTh pactipoCTpaHEHUS U JIJTMHA
BOJIHBL. CBOMICTBAa MEXaHMUYECKUX BOJIH: OTPAXKCHHUE, IPEIOMIICHHUE,
uHTephepeHIus u qudpakius.

3ByK. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[IymoBoe 3arpsi3HeHNE OKPYKAIOIIEH CPeIbl.

H3yuenue pacnpocmparnenus 36yKo6vix 60JIH 6 3AMKHYMOM
npocmparcmee.

Pewenue 3a0au
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ObvsicHenue 0CHOBHBIX NPUHYUNOB OeliCEUs.
MEXHUYECKUX YCMPOUCME U MEXHONI0SULECKUX NPOYECC <Y
MAKUX KaK. My3blKalbHble UHCIPYMeHmbl, paap,
PpaouonpuéMHuK, meneeuzop, anmenna, menegoun, CBY-
neub, YIbmpaseyKko8as OUACHOCMUKA 8 MeXHUKe U
Meouyune.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YE€HHUS AIEKTPOMArHUTHBIX BOJIH.
CBolicTBa 31EKTPOMArHUTHBIX BOJIH: OTPaKeHUE, IPETOMIICHUE, IO pU3aLUs,
nHTepdepeHus U nudpaKus. B3auMHas OpUEHTAIHsI BEKTOPOB

B IEKTPOMAarHUTHOM BOJIHE.

I_HKaJ'[a BJIGKTpOMaFHI/ITHI:IX BOJIH. HpI/IMeHeHI/IG BJIGKTpOMaFHI/ITHBIX
BOJIH B Te€XHUKE U ObITy. TexHUueckue ycTpoicTBa U MPaKTHIECKOe
IIPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTBI, pajap, paauonpuéMHUK,
TeNneBU30p, aHTeHHa, Tenedon, CBYU-meus, ynpTpa3ByKkoBasi JUarHOCTHUKA
B TEXHUKEC U MCIUIINHEC HpI/IHHI/IHBI pa;mocmsn U TCIICBUIACHMUS.
Pagnomoxarnus.

Pewenue xauecmesennvix 3610611[, mpe6yi0u;ux NPUMEHEHUA
3uanull no meme «Mexanuveckue u INNEKMPOMACHUNIHbLE
BOJIHbLY

Pewenue xauecmsennwix 3a0ay, mpedyowux npumeHeHus
3HaHUli no meme «Mexanuueckue u 31eKMPOMAHUMHbBLE
BOJIHbLY

Yempoticmeo u npunyun pabomul npocmetiue2o
PAoUOnpUeMHUKA

Onrtuka 10/25

[IpsiMonMHENHOE pacpocTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu cBera.
ToyeyHBI HCTOYHUK CBETA.

OTpa)KeHI/IC cBeTa. 3aKOHBI OTPAKCHUS CBCTA. HOCTpOCHI/Ie
H306pa)KeHPII>i B IIJIOCKOM 3CpKaJic.
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Habnwooenue onmuyeckux saenenuil, npogeoenue Koceen
usMepeHull, UCCIe008aAHUs 3A8UCUMOCTEN PUIUYECKUX R
8eUYUH U ONBIMOE NO NPOBEPKE NPEONONHCEHHOU 2UNOME3bL
npu u3y4yeHuu A81eHUll NPeloMIeHUs. C6ema Ha epanuye
pazoena 08yx cpeo, npelomieHus: ceema  coouparouel

u pacceugarowell 1UH3AX, 60JIHOBbIX CEOUCME C8emd.

Tlocmpoenue u pacuém uzobpasicenuti, c030a8aembix
NJIOCKUM 3ePKAIOM

Cohepuueckue 3eprana

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS CBETA. AOCOJIFOTHBIN MOKA3aTeNb
MIPEIOMJICHUSI.

Hucnepcus cseta. CnoxkHbIi coctaB 6enoro cseta. L{Ber.
[TosmHoe BHyTpeHHEE oTpaxkenue. [IpenenbHblil yroi moJHOro BHYTPEHHETO
OTpaXKEHHUSL.

Jlabopamopnas paboma Ne4 «Hzmepenue nokazameins
NpenoMIIeHUs. CINEeKIay

OmuocumenbHblil NOKA3amesb NPeioMIeHUSL.
Ilocmosincmeo yacmomsi céema u cOOmHouleHue ONUH
80JIH NPU nepexo0e MOHOXPOMAMUYECKO20 C8ema uepes
2panuyy pazoena 08yx ONMuYeckux cpeo.

Xoo nyueti 6 npusme.

Co6npa10ume " pacCCuBarOueC JIUH3bI. Tonkas nuH3a. CDOKYCHOG
PACCTOAHUC U OIITUYCCKAA CHJIA TOHKOM JIMH3HI.

dopmysia TOHKOM JIMH3bI. Y BEIMYEHUE, 1aBAEMOE JIMH301

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckoi
CUNIbL U POKYCHO20 paACCmOsHUS COOUPAOWell IUH3bL»

3asucumocmsv okycnozo paccmosanus moHKOU
chepuneckoll IUH3bl OM e€ 2eoMempuu U OMHOCUMENbHO20
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nokasameiis

npeiloMieHUA.

Xo0 nyua, npouwteowe2o 1uUH3y NOO NPOU3BOJILHBIM Y2TIOM K
eé enasnotli onmuueckou ocu. [locmpoenue uzoopasicenuti
MOYKU U OMPe3KA NPAMOU 8 COOUPAIOUUX U PACCEUBATOUJUX
JIUH3AX

U UX cucmemax.

Onrtuueckue mpubopsl. Pazpematomias cnocoOHOCTh. [1a3 Kak onTU4ecKkas
cucrema.
[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

TexHnueckne ycTpoucTBa U TEXHOJIOTUYECKUX ITPOLECCHI: OUKH, JIYIA, IEPUCKOII,
¢doToanmapar, MUKPOCKOII, MPOEKIIMOHHBIN amnmapar, MpoCBETICHUE ONTHKH,
BOJIOKOHHA$ ONTUKA, AU(PPAKIIMOHHAS PEHIETKA .

HpoceemﬂeHue onmuku

Ilocmpoenue u pacuém uzobpasxicenutl, co30a8aembix
NJIOCKUM 3€PKAIOM, MOHKOU JTUH3OMU.

Pewenue xauecmsennwix 3a0ay, mpedyowux npumeHeHus
3nanul no meme « Onmuxay

Bonnosas ontuka. Murepdepenuus cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOII0ICHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kiiaccuueckux HHTep(HEepeHIIMOHHBIX
CXEM.

Hudpakuus ceeta. Judpakimonnas pemérka. Y cnoBue HabIOJCHHS TTIaBHBIX
MaKCHUMYMOB TpH MaJICHUH MOHOXPOMATHUECKOTO CBeTa Ha AU(PPaAKIIMOHHYIO
pewérky. [lossipuzanus ceera

Jlabopamopnas paboma Ne6 «H3mepenue Onunvl c6emogot
BOJIHbLY
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ObwvsicHenue ocobeHHocmell NPOMeKaHust ONMUYECKUx
A61eHull: unmepgepenyuu, Ou@paryuu, Oucnepcu,
HOJHO20 BHYMPEHHE20 OMPANCEeHUs.

Pewenue pacuémmnuvix 3a0au ¢ 5610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOU MOOENbIO C UCNONb308AHUEM
OCHOBHbIX

3aKoH08 u hopmyn no meme « Onmuxay

OCHOBBI cTIeHHATLHO TEOPUU OTHOCHTEJILHOCTH 4/5

['panuLbl NPUMEHUMOCTH KJIACCHYECKOM MEXaHUKH. [locTynaTsl cnenuaibHOM
TEOPUH OTHOCHUTEIIBHOCTH.

OTHOCUTENHHOCTHh OJHOBPEMEHHOCTHU. 3aMe/IJIeHHE BPEMEHHU M COKpaIlleHNe
JUTAHEL.

IIpocmpancmeenno-epemeHHol uHmMep8al.
Ilpeobpazosanus Jlopenya. Ycnosue npuvunnocmu.

Tlpakxmuxym
Hpaxmuxym
OHeprus U UMITYJIbC PEIATUBUCTCKON YacTULbl. CBsA3b MacChl €
SHEPrUeil ¥ UMITYJIbCOM PESITUBUCTCKON YaCTULIbI. DHEPIHsl TOKOS
TexHuueckre yCTpouCTBa U TEXHOJIOTMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
MIPUEMHHKH, YCKOPUTENH 3apsyKEHHBIX YaCTHL]
IIpakTrkym
IIpakTrkym
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JlabGopatopnas padota
KBanToBas ¢pusuka 15/25
KopnyckyJisipHo- BOJTHOBOI 1yann3m
6/15
1 PaBHOBecHOe TermioBoe u3iydeHue (M3IydeHre abCoI0THO YEPHOTO Tea).
I'unore3a M. [1naHka o KkBaHTax.

1 ®OTOHBI. DHEPrHs U UMITYNIbC (POTOHA.

1 3akon cmewenus Buna.

1 ObvsicHenue 0CHOBHBIX NPUHYUNOE OeUCMEUsT MEXHUYECKUX
YCmpouicme, maKux Kaxk. cnekmpomemp, ¢oomoanemenm,
@domoodamuuk, mynHenbHvlll MUKDOCKON, COTHEYHAS
bamapes, c6emoouoo.

1 Pewenue pacuémmnuvix 3a0au ¢ 51610 3a0aHHOU U HEABHO
3A0aHHOU PU3UUECKOU MOOENbIO C UCNONb308AHUEM
OCHOBHBIX 3aKOH08 U popmyn no meme «Keanmosovie
ABIEHUAY.

1 dororddekr. OnbiTe A. I'. CToneroBa. 3akonsl potodddekra.

1 VYpasuenue DitHmrerina ais potodaddexra. «KpacHas rpanuna dporosddexra.

1 Onpeodenenue ycrosuii NPUMEHUMOCMU KBAHMOBOU MOOeU
ceema.

1 AHanu3 K6aHMOBbIX NPOYECCO8 C UCNONb30BAHUEM
ypaguenus Junwmelina onsa pomosgpgexma, npunyuna
coomHoulenuti Heonpeoenénnocmu I etizenbepaa.

1 Pewenue kauecmeennvix 3a0ay, mpeoyowux npumMeHeHUs.
3HaHuli no meme «Keanmosvie asnenusy.
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JlaBneHue cBeTa (B 4aCTHOCTH, JIaBJICHHUE CBETA HA aOCOIIOTHO

MOTJIOMIAIOUTYIO0 U a0COIIOTHO OTPaXKAIOU[yI0 MOoBEepXHOCTh). OnbiThl I1. H.

JleGeneBa.

TexHuueckue ycTpomCTBa U TEXHOJOTUYECKHE ITPOLIECCHI: CIIEKTPOMETP,
¢doTroanemenT, PoToATINK, TYHHEITBHBIH MUKPOCKOTI, COJIHEYHAst OaTapes,

CBCTOIMO A

Bonnosuvie ceoticmea uacmuy. Boanwl oe bpotina. [[nuna
601wl Oe bpotins u pazmepv obracmu 1oxanuzayuu
osudicywetics uacmuywl. Kopnyckynsipno-6011o6oti
oyanusm.

Hugpakyus snekmponos Ha Kpucmainax.
Cneyughuxa usmeperuii 8 Mukpomupe.
Coommnowenus Heonpeoenénnocmeti I etizenbepea

Pewenue xauecmesennwix 3610611[, mpe6yi0u;ux NPUMEHEHUA
suanul no meme «Keanmosuvie s61enusy.

®usuka aroma 4/5

OMEBITHI IO HUCCICO0BAaHUIO CTPOCHUA aTOMaA. HnaHeTapHaﬂ MOJCJIb aTOMa

Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienrne GOTOHOB MPH MEPEX0/IE

aToOMa € OJHOI'O YPOBH DHEPIUU HA ,Z[perﬁ.

AHanuz k8anmoeswvix npoyeccos Ha 0CHoO8e NePEO20 U 8MOPO20
nocmynamos bopa

Ipaxmuxym

Hpaxmuxym

Buapr CIICKTPOB. CHeKTp ypOBHeﬁ OHEPTUU aToOMa BOJAOPOJa.
CnoHTaHHOE U BBIHYKJICHHOC M3JIYIYCHHUC CBCTA.
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TexHuueckue yCTpouCTBa U TEXHOJIOTUYECKHE IIPOLIECCHI: CIIEKTPAIbHbIN aHAJIN3
(ciekTpocko1), 1a3ep, KBAHTOBBIA KOMIIBIOTED

IIpakTukym

IIpakTukym

JlabGopatopnas padota

dus3uka aTOMHOI0 siipa U JIEMECHTAPHBIX YaCTHI{

5/5

Hyxnonnas monens snapa ['eitzendepra—Banenko. 3apsn sapa. MaccoBoe 4yncio
anpa. M3oTonsl.

PannoaktuBHOCTH. Ab(ha-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMMa-uzinydeHue.

Ilpakmuxym
Tlpaxmuxym
Pewenue 3aoau
DHeprus CBS3HM HYKIIOHOB B sApe. AnepHblie cumbl. Jledekt maccsl sapa.
Snepusle peakuuu. [lenenve u cuHTE3 sep
SAnepusie peaktopsl. [IpobaemMbl ynpaBiseMoro TepMosIEpPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCHEKThl Pa3BUTHUSI SIAEPHON SHEPTETUKH.
Ipakmuxym
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Ipakmukym
Pewenue 3aoau
1 Meroas! perucTpalvy U UCCIIEN0BAHUS JIEMEHTAPHBIX YaCTHLI.
OyHAaMEHTAIbHBIE B3AUMOICUCTBHS. bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-Tit0oHHast MOJENb apOHOB.
®dusuka 3a npeaenamu CTanaapTHON Moienu. TéMHas MaTepusi U TEMHas
sHeprusi. EnuncTBO (prsmueckoit kKapTUHBI MHpa.
1 TexHnueckne ycTpoucTBa U TEXHOJOTUUECKHE MTPOLIECCHI: JO3UMETD,
Kamepa BunbCcoHa, sIepHBIi peakTop, TEPMOSAEPHBIA PEAKTOP, AaTOMHAs
O0om0a, MarHUTHO-PE30HAHCHAsI TOMOTpadust
1 Ipakmuxym
1 Ipaxkmukym
1 Pewenue 3a0au
DJIeMeHTbI ACTPOHOMMH U acTpopu3uKu 7/12
1 Mertonbl acTpoHOMUYECKUX UccnenoBaHuid. COBpEMEHHBIE ONITUYECKUE TEIECKOIIbI,
PaaMOTENECKOITBI, BHEATMOC(h EpHASI aCTPOHOMHUSI.
1 Bun 3B€3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI, TNIAHETHI, UX BUANMOE JBIKEHHE.
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Omanwt pazeumus acmponomuu. Ilpukiaonoe u
MUPOBO33peHYecKoe 3HaueHue ACmpoHOMUU.
Ipumenumocmo 3aKoH08 usuUKU 0151 00BACHEHUS
nPUPOObL KOCMUYECKUX 0OBEKMOB.

Ocnognvie cozse30us Ceseproco noayuapus u sipKue
36e30bl

Ponv acmponomuu 6 cospemennoti kapmune mupa, 6
NPAKMUYECKOL 0esimeNbHOCMU 4eNl08eKa U
oanvHeuuemM HayYHO-MEeXHUYECKOM Pa38Uumuu.

CorHeyHas cucTeMa.

Comnre. Conmaeunas akTUBHOCTE. Mlcrounuk suepruu CorHIa U 3BE3].

3BE31TBI, X OCHOBHBIC XapaKTEPUCTHKH. JlnarpaMma «CreKTpaibHbIN Ki1ace —
CBETHMOCTB». 3BE3/IBI TJIABHOW TIOCIIEAOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE3]] IIIaBHOM IOCIIEI0BATENIbHOCTH. BHYyTpeHHEe cTpoeHue 3BE3 .

Tlpaxmuxym

Tlpaxmuxym

Obobwenue u cucmemamu3ayusi COOEPAHCAHUs paz0eios
Kypca «Mexanukay,

CoBpeMeHHbI€ TPEICTaBIECHUS O MPOUCXOKACHUU U 3Botonuu ColHLa U 3BE31. DTarbl
JKU3HU 3BE3.

Muineunsiii [1yts — Hama 'anaktuka. [Tonoxxenue u asuxenue Connua B [anaktuxke.
Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHbBIE ABIPHI B AApaX FalaKTHK.
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Obobwenue u cucmemamuzayusi COOEpIHCaAHUs PA30e
Kypca «Mexanuxay,

Ob06wenue u cucmemamu3ayus COOEPHCAHUS PA30€ei08
Kypca «Mexanuxay,

Ob06wenue u cucmemamu3ayusi COOEPHCAHUS PA30eio8
Kypca «Monekynspnas gpuzuxa u mepmoOUHAMUKAY,

Bcenennas. Paciiupenue Beenennoil. 3akon Xa66ma. Paz6eranue ranaktuk. Teopus
Bonsuioro B3peiBa. PenuMKTOBOE H3Iy4YEeHHE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTika.
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Hepeménnpie npo0OeMbl aCTPOHOMHUH

1 Ob6o6wenue u cucmemamu3ayusi
CO0epxHCcanusl pazoenos Kypca
«Monexynapuas ¢uzuka u
MepMOOUHAMUKAY,

1 Obobwernue u cucmemamu3ayusi
Cco0epxHcansl pazoenos Kypca
«Monexynapuas ¢puzuka u
MepMOOUHAMUKA,

1 lIpumenenue ocnogononazaowux
ACMpPOHOMUYECKUX NOHAMUL,
3AKOHO8 U meopuil OJisL AHAIU3A U
00bsCHeHUs.

Quzuueckux npoyeccos,
NPOUCXO0AWUX 8 36E30aX, 8
36E30HbIX CUCEMAX, 8
MedHceanakmuyeckoll cpeoe,
08UMCEHUS HeDeCHbIX mell,
asonoyul 3630 u Beenennoi

1 O0001TIeHYIE U CICTEMATH3AITUS COACPKAHUS
paszzena Kypca «MexaHuKa

1 OO06001TIeHIE U CHCTEMATH3AIIHS COMICPKAHS
pasnena Kypca «MosekyssipHast pu3nKa u
TEPMOIMHAMHKAY
1 Obobwenue u cucmemamu3sayusi
CO0epIHCanisi pazoenos Kypca
«DNeKmpoOUHaMuKa»
1 Obobwenue u cucmemamuzayus
CO0epIHCanisi pazoenos Kypcd
«DNeKmpoOUHaAMuKa»
1 Obobwenue u cucmemamu3sayust
cooepaicanusi pazoenos Kypca
«DNeKmpoOUHaMUKA»
1 Pezeps
1 Pezeps

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

o dusuka. Mexanuka, 10 k1ace/ Makumes I'.4., CunasikoB A.3., O0miecTBo ¢
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OrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHoe 00111eCTBO
«3narenscrBo «lIpocsemmenue»
[ToapoGHbIe MOypOoUYHBIE pa3pabOTKU OPUEHTUPOBAHBI HA YUUTENEH, paboTaroNux
1o yueOHoMy kKomruiekty I'.51. Mskuniesa,

M.A. IlerpoBoii, «du3zuka. 10 kiacc. bazossiii yposenb» (M.: Ipoda, 2020). B

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA

®duzuka. 10 xnacc. Meroauueckoe nocodue 7877 aBtopsl: IlerpoBa Mapus
ApcenbeBHa, KanauaaT negarornyeckux HayK, TpEXKpaTHbIN Jlaypeat I 'panrta
MOCKBBI, YYUTEb BHICIIEH KBATU(UKAIIMOHHON KaTeropuu, skcnepT EI'D, aBTop
YMK "®uzuka", arop 0osiee 40 METOIUUECKUX padOT I yUUTENEH,
npeJicenaTeNb METOJUIECKOTr0 OObEAMHEHUS CTICIMaIbHBIX AUCIUIUIMH Jlunes
Ne1502 npu MBOMU, Kynpssues Bacunuiit Bnagumuposud, Jloktop dusuko-
MaTeMaTH4ecKux Hayk, coaBTop YMK "®usuka", crapmmii Benynmi peaakrop

kopnopamuu "Poccuiickuii yueOHUK"

Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-petrova/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://class-fizik.ru/shiv.html
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