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IHHOACHUTEJIBHASA 3AIIMCKA

MopnenbpHas CHUHXPOHM3MPOBaHHas pabodas mporpamma 0a30BOro M YDIyOJIEHHOTO M3Yy4eHHUsS IpeaMera
«®wuszuka» B 10-11 kmacce paspaborana Ha ocHoBe Paboumx mporpamm cpemHero oOIiero oOpa3oBaHHUs IO
¢usuke (6a30BBI YypOBEHb, YIIYOJIEHHBIM YpOBEHB), ONOOPEHHBIX pelIeHHeM QenepaIbHoro y4deOHo-
METOJIMYECKOTO O0BEMHEHHS TI0 001IeMy oopazoBanuio ot 29.02.2022r., mpotokon 7/22.

JlaHHasi mporpamMma CIIy>)KUT OCHOBaHHMEM JUIS YYHUTENs Mo pa3paboTke paboueil mporpammsl 1o (u3MKe B
KJlaccax, Ilie peaju3yroTcs MyJIbTUNPOoPUIbHBIN yueOHbli muaH. B pasnene «Temarudeckoe IIaHMpOBaHHE»
y4eOHOTo Kypca copepikaHue oO0yueHHs] CHHXPOHU3UPOBAHO JJIsi OCBOCHUS OOYYarOIUMHUCS MpeaMeTa Kak Ha
0a30BOM, TaK M yIiIyOJICHHOM yPOBHE.

JlanHass mporpamma OIpezessieT 00s3aTeNbHOe MPEAMETHOE COICp)KaHHe, YCTAHABIMBAET NPHUMEPHOE
pacripefieieHue y4eOHbIX 4acoB IO TEMaTHMYECKHUM paszjielaM Kypca U PeKOMEHIYeMYIO MOCIeI0BaTeIbHOCTh
M3Y4YEHUS TEM M Pa3ZeioB Y4eOHOTO MpeaMeTa ¢ YIETOM MEXIIPEAMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKU
y4eOHOro mpoliecca, BO3PAaCTHBIX OcoOeHHOocTell oOyuaromuxcs. [Iporpamma maér mpeacraBieHHE O LENsX,
conepxaHum, oOmel crpareruu OOy4eHHs, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCA CPEACTBAMHU Y4YEOHOTO
npeamera «Pu3nkay Ha yrnryOlIEHHOM YPOBHE U 0a30BOM YPOBHE.

W3ydyenne kypca ¢(usmku ynryONEHHOTO YpOBHS TO3BOJSCT pealM30BaTh 3a4aud  MpodecCHOHAIBHOM
OpPHEHTAlIMU, HAIpPaBJICHO HA CO3JaHUE YCIOBUH sl MPOSIBICHUS CBOMX HWHTEIUICKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEH KaKIBIM YYaIlUMCs, KOTOPbIE HEOOXOAMMBI JUISl TIPOJODKEHUST 00pa30BaHMs B BBICIIMX YYEOHBIX
3aBeJICHUSX IO PA3TMYHBIM (PU3UKO-TEXHUYECKUM U HHKEHEPHBIM CIICIIHATIbHOCTSM.

B mporpamme ompenenstorcs IIaHUPyEeMbIe pe3yJbTaThl OCBOCHHS Kypca (DU3MKH Ha YPOBHE CPETHETO
o0miero oOpa3oBaHus: JTUYHOCTHBIC, METANpEAMETHbIE, MPEeAMETHbIE (Ha YIIyOnéHHOM U 0a30BOM YpPOBHE).
Hay4HO-MeTOmOIOrHueckoii OCHOBOWM JUIsl  pa3pabOTKM TpeOOBAaHUHM K JIMYHOCTHBIM, METAIPEAMETHBIM
U IPEIMETHBIM pe3ysibTaraM OOyYaroIIUXcs, OCBOMBIIMX MPOrpaMMy CpedHero oOimiero oOpa3oBaHHs Ha
yIIyOIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-AEATEIbHOCTHBIH MOXO/.

IIporpamma BKJIIOYaeET:

- TUIaHMpYEMble pe3yibTaTbl OCBOCHMS Kypca (M3MKU HAa yriIyOlnEHHOM U 0a30BOM YPOBHE, B TOM UHCIE
IpeIMETHBIE PE3YJIbTAThI 10 TojiaM 00yUYEeHHUS;

- cofiep>kanue yueoHoro npenmera «dusnka» 1o rogaM o0ydeHus;

- ODPpUMEPHOC TEMATHYCCKOC IIJIAHUPOBAHHUE C YKA3aHUCM KOJIMYCCTBA YaCOB Ha H3YUCHUC K&)I(I[Oﬁ TEMBI
U TIPUMEPHON XapaKTEPUCTUKON yUeOHOW AeTeNbHOCTH YUAIUXCs, PeaTn3yeMOi IPU U3YYEHUU ITHX TEM.
[IporpaMmma uMeeT NpUMEPHBIA XapakTep | MOXET ObITh HCHOJIb30BaHa YUUTEISAIMH (U3MKK  JUIS

COCTAaBIICHUSI CBOMX Pa0OYUX MTPOTPAMM.

Pabouas nporpamMma HE CKOBBIBACT TBOPUYCCKYIO MHUIUATUBY y‘lHT@J’ICfI " OpeaoCTaBIsACT BO3MOXHOCTH JJIA
peanuzaiy pa3IuyHbIX METOAMYECKHX TIOAXOM0B K MpPEenoiaBaHui0 (U3UKM Ha YIIyOnéHHOM H 06a30BOM
YpPOBHE TIpH YCJIOBHHM COXpaHEHHUs 00s3aTelbHOM dYacTh coiepkaHus Kkypca. KommuectBo uacoB
B TEMaTUYECKOM TUIAHUPOBAHUHM HA W3YYEHHE KaXKIAOW TEMBbI SIBISETCS OPUEHTHUPOBOYHBIM U MOXKET OBIThH
HU3MCHCHO KaK B CTOPOHY YMCHBUICHHUA, TaK WU YBCIWYCHHA B 3aBUCUMOCTH OT PCAIM3YCMBIX METOANYCCKHX
MO/IXOA0B M YPOBHS OJArOTOBJIEHHOCTH YYaIllUXCSl.

KypcuBom B Tekcte mporpaMmbl BbIACIEHBI 37eMeHTHl llenm u 3amaum, [IpeagMeTHBIX pe3ynbTaroB M
Coneprkanus yueOHOTO MaTepuasa, KOTOpbIe IPEACTaBICHBI ISl U3y4YeHHsI Ha yIITyOJIEHHOM YpOBHE

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «®PU3UKA»

O®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHaX MPHUPOJIbI, BHICTyNas B KauecTBe y4eOHOro IpeamMera
B IIIKOJIE, BHOCHUT CYIIECTBEHHBI BKJaJ B CHCTeMY 3HaHMA 00 okpyxatouieM wmupe. LIkonpHBIH Kypc
(GU3MKY — CHCTEMOOOpa3yIOUINil ISl €CTECTBEHHO-HAYUHBIX y4EOHBIX MPEAMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB U SBJICHUH, M3ydaeMbIX XUMHEH, Ouonoruei, ¢puznuyeckoit reorpadueit
u actpoHomuel. lcnonb3oBaHMe | aKTUBHOE MpPUMEHEHHE (QU3NYECKUX 3HAHUN OMNpEAeNuiIo XapakTep
u OypHOE pa3BUTHE pPa3sHOOOPA3HBIX TEXHOJIOTHH B cdepe HEPreTHKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA,
MOJTyY€HHUs] HOBBIX MarepHalioB C 3a/laHHBIMH CBoOiicTBamMH U JAp. M3yueHue QU3MKU BHOCUT OCHOBHOM BKIIAJ
B (DOPMHUPOBAHHE €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa Yydaluxcs, B (GOpMHpOBaHHE YMEHUH MPUMEHATH
Hay4HbII METOJ] MO3HAHUS MPHU BBITOJHEHUH UMHU YUEOHBIX HCCIIET0BAaHHM.

B ocHoBy kypca (u3MKM cpeaHel IIKOJbl TOJIOKEH psi UAEH, KOTOpble MOXKHO paccMarpuBarh Kak
IIPUHLIMIIBI €70 TOCTPOEHUS.

Hpes nejsocTHOCTH. B cOOTBETCTBUM C HEH Kypc SBISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COAEPIKUT



Marepuai U3 BCeX pas3zienoB GU3MKHU, BKIIOYAET KaK BOIIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (DPU3HKH.

Hnes renepanu3anum. B cooTBeTcTBUU C HEeW Marepuan Kypca (Gu3Nku oObeIMHEH BOKPYT (PU3HUECKUX
Teopuil. Beaymum B kypce sBisercs (OpMHpPOBAaHUE IPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTepHH,
BELIECTBE U IOJIE.

Hpes rymanurapmsanuu. EE peanuszanust npeanosiaraeT MCIOAb30BaHWE T'YMAaHUTAPHOIO IOTEHLMaa
¢u3nveckoii HayKd, OCMBICJICHHE CBSI3W  Pa3BUTHA  (U3MKM  C pa3BUTHEM OOIIECTBA,  a TaKXKe
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMH U HKOJIOTMYECKUMHU IIPOOIEMaMH.

Hnes npukinagHoii HanpasjeHHocTH. Kypc ¢usuku yriyOiaEHHOTO YpOBHS MpEATONiaraeT 3HAKOMCTBO
C IIMPOKUM KPYIOM T€XHHYECKHMX U TEXHOJOTMUECKUX HMPUIOKEHUH M3yuyeHHBIX TEOpUH U 3aKoHOB. [Ipu 3TOM
paccMaTpuBarOTCS Ha YPOBHE OOLIMX NPEACTABICHUN U COBPEMEHHbBIE TEXHUYECKHE YCTPOHUCTBA U TEXHOJIOTHH.

Hpes 3Ko0ru3alum peagu3yerTcsl IOCPEACTBOM BBEAEHUS DJIEMEHTOB COJEPKaHMsl, HOCBALIEHHBIX
HKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TAKKe
00Cy:XJIeHHsI TPOOJIEM PallMOHAIBHOTO PUPOJOIIOIB30BAHUS U SKOJIOIHUECKON 0€30IacHOCTH.

OcBoeHue copepkaHusl MPOrpaMMbl JOJDKHO OBITH MOCTPOSHO HA MPHHLMIAX CHCTEMHO-AEATEIIEHOCTHOTO
noaxozaa. Jng ¢usumku peanuszanus 3TUX HPUHLIUIOB Oa3UpyeTCsl Ha MHCHOJIb30BAaHUM CaMOCTOSTEIBHOIO
HKCTIIEPUMEHTA KaK MOCTOSHHO JecTBYomEero pakropa yueonoro nporecca. s yrayOnEéHHOTO ypOBHS — 3TO
CHCTEéMa CaMOCTOSATEJIBHOTO YYEHHYECKOrO SKCIIEPUMEHTA, BKJIIOYAIOLIET0 (POHTAIbHBIC YUEHUUECKUE OIBITHI
IIpY U3yYE€HUU HOBOIO Marepuala, jJabopaTropHble padoThl U paboThl mpakTUKyma. [Ipy 3TOM BO3MOXKHBI JBa
cnoco0a peain3alnuu (QU3MUECKOro MpakTHKyMma. B mepBoM cilydae NpakTHKyM INPOBOIUTCS JIMOO B KOHIE
10 u 11 knaccoB, MO0 MOCe MePBOrO W BTOPOTO TMONYTOAMA B KaXKJIOM M3 ITHUX KiIaccoB. BTopoil crmocobd —
3TO MHTErpanus paboT MpakTHKyMa B CHCTEMY Ja0OpaTopHbIX paboT, KOTOpble MPOBOJSATCS B IpoLecce
u3ydeHust pasgena (temsl). Ilpm 3ToM mom paboTaMHM TMpaKTHKyMa ITOHUMAETCS CaMOCTOSTEIBHOE
UCCIIeIOBAaHUE, KOTOPO€ MPOBOAMUTCSA IO PYKOBOACTBY CBEPHYTOro, 0OOOMIEHHOro BHAa 0e3 IOLIaroBOM
WHCTPYKIINH.

B mporpamme cuctema yueHHMYECKOrO 3KCIIEPUMEHTA, Ja0OpaTOpHBIX padOT M MpaKTHUKyMa MpeicTaBlieHa
€IMHBIM IepeuHeM. BpiOop TemaTuku AJjig 3TUX BUIOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYILIECTBISIETCS
y4aCTHHKaMH 00pa30BaTeJIbHOIO Mpoliecca UCX01 U3 0COOEHHOCTEH MOYPOYHOTO TNIAHUPOBAHUS U OCHAILEHUS
kabunera ¢usuku. Ilpu sTOM ObOecneumBaeTcs OBIaneHHE OOYYAIOMMMHCS YMEHHSMH HPOBOAWUTH IPSMbIE
Y KOCBEHHbIE H3MEPEHHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUECKHUX BEIMYUH U ITOCTAHOBKY OIIBITOB I10
MIPOBEPKE MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME yAemsieTcs pelIeHHIO PAacu€THBIX M KaueCTBEHHBIX 3aj1ad. Ilpum sTomM ans pacuéTHbIX
3aJlad TPUOPUTETOM SBISIOTCA 3a/laud C SIBHO 3a/JIaHHOM U HEABHO 3aJaHHOW (DU3MUYECKOM MOJEbIO,
MO3BOJIIIOILME TPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfeia Kypca, Tak
Y UHTETpUPYs NPUMEHEHUE 3HAHUW U3 pa3HbIX pasfesioB. JlJig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIFOTCS
3aJjaHUs Ha OObsACHEHHE / NpeACKa3aHWe NPOTEKaHUS (U3UUYECKUX SIBIEHUH U MPOLECCOB B OKpPY’KarOIIEH
KHU3HU, TpeOyrolIe BbIOOpa pU3nYecKor MOJENH Al CUTYallul IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsimu ®I'OC COO k marepuanbHO-TEXHUYECKOMY OOECHeueHHI0 y4eOHOro
nporuecca Kypc GU3MKH YIIyOIE€HHOro U 6a30BOr0 YpOBHS B CpPEIHEH IIKOJIE JOJIKEH M3y4yaTbCs B YCJAOBHSX
npeMeTHOro kaduHera. B xaOunere ¢pu3MKN 10DKHO OBITH HEOOXOAMMOE J1a0OpaTOpHOE 00OPYIOBaHUE IS
BBITMIOJTHEHUSI YKa3aHHBIX B IPOrpaMMe YYEHHUYECKHX OIBITOB, JIAOOPAaTOpHBIX pabOT M padoT MpPaKTHKyMa,
a Tak)Ke IEMOHCTPAIMOHHOE 000pY/I0OBaHHUE.

JlemoHcTpanioHHOe  0OopynoBaHue  (OPMUPYETCSI B COOTBETCTBUM  C MPUHIUIOM  MHHHMAaJIbHOU
JOCTAaTOYHOCTH W 00eCreuyuBaeT MOCTAaHOBKY IEPEUMCIIEHHBIX B MPOTpaMMe KIIFOUEBBIX JEMOHCTpALUil s
UCCIIEIOBAHUS M3Y4YaeMbIX SIBICHUH U MPOLIECCOB, OSMIHUPUYECKUX U PyHAAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKHX MPUMEHEHUH.

JlaGopatopHoe o0opymoBaHUE TSI YUSHUYECKUX MPAKTHUYECKUX PabOT (OpMHUPYETCs B BHAE TEMAaTHUYECKUX
KOMIUIEKTOB U 00OECIeYMBaeTCsl B pacuéTe OJHOrO KOMIUIEKTa Ha JABYyX oOydarommxcs. TeMmarndyeckue
KOMITJIEKTHI JIaOOpaTopHOT0 OOOpYAOBaHUS JOJDKHBI OBITH IMOCTPOEHBI Ha KOMIUIEKCHOM HCHOJIb30BaHUU
aHAJIOTOBBIX M IMU(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BUAE LUPPOBBIX
nmabopaTopui.

HEJIX U3YYEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»

OCHOBHBIMU TIEJIIMH U3Yy4eHUs (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:
e (opmupoBaHHe UHTEpeca U CTPEMIICHHs 00yUYaIONIUXCsl K HAyYHOMY M3YUYEHUIO MPUPOIBI, PA3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEICTABICHUNH O HaydHOM METO/A€ TMO3HAHUS | (QOPMHPOBAHHE HCCIIEIOBATEIHCKOTO



OTHOLIECHHUS K OKPY’KaIOIUM SIBIICHUSM;

e (OopMHpPOBAHHE HAYYHOIO MMPOBO33PEHMsS KaK pe3yiabTaTa H3y4eHHUs] OCHOB CTPOEHHUS MaTepuu
1 QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHpOBaHHWE YMEHUH OOBICHATH SIBICHHS C HCIIONb30BaHUEM (DU3MYECKUX 3HAHMHA W HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHpOBaHUE MPEICTABICHUA O POl (U3MKU JUISL Pa3BUTHS APYTHX €CTECTBEHHBIX HAyK, TEXHUKHU
M TEXHOJIOTHIA;

e pa3BUTHE MPEIACTABICHUNA O BO3MOXHBIX c¢epax Oyaymell npodeccnoHambHONW AEATENbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TOArOTOBKA K JlajibHEMIIeMy 00y4EeHHUIO B ’TOM HalpaBJICHUH.
JlocTikeHne 3TUX Lenell 00ecrednBaeTcsl PELIeHHEM CIISAYIOMIMX 33/1a4 B MPOLECCe M3YUYCHHUsI Kypca
(bU3UKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

e 1pUOOpeTeHUE CUCTEMBI 3HAHUN 00 001X (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIHOYAsI
MEXaHHKY, MOJIEKYJISIPHYIO (DU3HKY, JJIEKTPOANHAMHUKY, KBAHTOBYIO (DH3UKY U 3JI€MEHTHI aCTPO(U3HKH;

e (opMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS (U3MUECKUX SBICHUH
B IIPUPOJIE U JUISl IPUHATHUS IPAKTUUECKUX PELICHUH B IOBCEAHEBHOM KU3HM;

® OCBOEHHME CIOCOOOB peIICHUs pa3IM4yHBIX 3aJad C SBHO 3aJaHHON (u3nyeckoil Mopnenblo, 3ajad,
MOJPa3yMEBAIOIINX CaMOCTOATEIBHOE CO3/aHue (PU3NIECKOM MOJEIH, a/IeKBaTHON YCIOBHSM 33/1a4H,
B TOM YHCJIE 33/1a4 MH)KEHEPHOIO XapaKTepa;

® [IOHMMaHHME (PU3MUYECKUX OCHOB M IMPHHLUIOB JIEHCTBUSA TEXHUYECKHX YCTPOWCTB U TEXHOJIOTMYECKHX
MIPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJIQJICHUE METONAaMHU CaMOCTOSATEIBHOTO IUIAHMPOBAHUS W MPOBEACHUS (PU3MUYECKUX IKCIIEPUMEHTOB,
aHaJM3a U UHTepIpeTaluy HHPOPMALUH, ONIPE/IeIEHUs 10CTOBEPHOCTHU MOIYYEHHOTO Pe3ybTaTa;

e CO3/aHUE YCIOBHU JJIS Pa3BUTHS yMEHHUI MPOEKTHO-MCCIIEN0BATENLCKON, TBOPUECKON JIEATEIIEHOCTH;
pa3BuTHE UHTEpeca K cepam podecCHoHaNBHON JesITeIbHOCTH, CBI3aHHON C (PU3UKOI.

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

B cootBerctBuu ¢ ®I'OC COO yriny6na€HHBIN ypoBeHb U3yueHHs ydueOHoro npeamera «Pusnka» Ha ypoBHE
cpenHero od1iero o0pa3oBaHus BRIOMPACTCS 00yYaIONIMMUCS, TUIAHUPYIOIUME TPOJODKEHHE 00pa30oBaHus Mo
CMELUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

VY4eOHbIM MIaHOM NIpPeayCMOTpeHo u3ydeHue ¢pusznku B 00béMe 340 4 3a 1Ba roga oOydeHuUs: S5 4 B HEJEINIO
B 10 u 11 knaccax, Ha 0a3oBoM ypoBHe B 00béMe 136 u 3aBa roma oOyueHwss mo 24 B Hememo B 10
u 11 xnaccax. B remarnyeckom minanuposanuu A 10 u 11 kmaccoB npearnonararorcs pe3eps BpEMEHH, KOTOPBIN
YUYHUTENb MOXKET UCIIOJIb30BaTh 110 CBOEMY YCMOTPEHHUIO, ¥ TIOBTOPUTEIBHO-0000IAI0IIHE YPOKH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEJMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro npeamera «@dusuka» Ha ypoOBHE cpeaHero oOmiero odpazoBaHus (YDIyONEHHBIM U
0a30BbIi YpOBEHb) JOIDKHO OOECIEeUMBaTh JOCTH)KEHUE CIEQYIOLIMX JIMYHOCTHBIX, METanpeIMeTHBIX
U IPEIMETHBIX 00pa30BaTeNbHbIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I pascoanckoe 6ocnumanue:
¢ cPOpPMUPOBAHHOCTh TPAXKJAHCKON MO3HMIIUU OOYUYarOIIErocss KaK aKTUBHOTO U OTBETCTBEHHOTO
YjieHa pOCCUICKOro o0IIecTBa;
® [IPUHATHUEC TPAJUITHMOHHBIX O6H16‘-IGHOBG‘J€CKHX TYMAHHUCTHUYCCKUX U AEMOKPATHYCCKUX I_[eHHOCTeI\/’I;
® TOTOBHOCTh BECTH COBMECTHYIO ACSITENHLHOCTh B MHTEPECAX TPa)KTAHCKOTO OOIIECTBa, y4acTBOBAThH
B CaMOYIIPABJICHUHU B IIKOJIC U JETCKO-IOHOMICCKUX OPraHu3alusaIx;
® YMCHHC BSaHMOﬂeﬁCTBOBaTB C COOUUAJIBHBIMM HMHCTUTYTaMHU B COOTBETCTBUHU C UX (i)YHKHI/IHMI/I
Y Ha3HAYEHUEM;
® TOTOBHOCTb K T'YMaHUTApPHOU U BOJOHTEPCKOM NEATENbHOCTH.
Ilampuomuueckoe 6ocnumanue:
¢ chOpMHUPOBAHHOCTH POCCUICKOM IPakIaHCKON UIACHTHYHOCTH, TAaTPHOTHU3MA;
® [IEHHOCTHOE OTHOIICHHE K FOCYyAapCTBEHHBIM CUMBOJIaM; AOCTHXKeHUsIM Poccuu B pu3HKe U TEXHUKE.



ﬂyxoeno-npaecmeeﬂnoe socnumaHue.

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEJCHMUS;

CIOCOOHOCTD OLIEHHMBATh CUTYAlIMIO U IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTHPYACh HA MOPAJIbHO-
HPAaBCTBEHHbIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HAHUE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYHUBOTO OyyIIIEro.

Dememuueckoe socnumanue:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOYAsi SCTETUKY HAYYHOrO TBOPYECTBA, MPUCYIIETO (PU3HUECKOM
HaykKe.

Tpyooeoe socnumatnue:

MHTEpEC K PA3IUYHbIM cepam npodeccnoHaIbHON ASITeIbHOCTH, B TOM YUCIIE CBI3aHHBIM C (PU3UKON
U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HaHHbBIM BBIOOP Oyayuied mnpodeccuu U peaan30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIC TJIAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K O0pa30BaHMIO U CaMOOOpPa30BaHHUIO B 00JacTH (PU3UKU Ha MPOTSHKECHUU
BCEU JKU3HMU.

OKonozuueckoe socnumanue:

c(OPMHUPOBAHHOCTh SKOJOTMYECKOM KyJBTYpBl, OCO3HAHHE INOOAJIBHOIO XapaKTepa 3KOJIOTHUYECKUX
npo0iem;

TUIAHUPOBAHKE M OCYILIECTBIICHUE JISHCTBUI B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LIEJIeH YCTOMYHBOTO
Pa3BHUTHUS YEIIOBEUECTBA;

pacimpeHue omnbITa AEATEIbHOCTH YKOJIOTUIECKOW HAIPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 110
dusuke.

UeHHocmu HAYYHO2O0 NO3HAHUAL.

C(OPMUPOBAaHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bu3nIecKoil HayKH;

OCO3HAHHWE IIEHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh B IpoOIeCCE€ HW3yYEHHS  (PUIUKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATEIBCKYIO IESTEIBHOCTD MHIMBHIYAILHO U B TPYIIIIE.

B mporiecce MOCTHXEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI CPETHEro OOIIero 00pa3oBaHUs

110

(1)I/ISI/IK6 y 06y11a}0m1/1xc;1 COBCPUHICHCTBYCTCA SMOMMOHaJZbeZZZ UuHmelljiekni, npennonara}oumﬁ

c(hOpMHPOBAHHOCTb:

CaMOCO3HaHMs, BKIIIOYAIOLIETO CIHOCOOHOCTh MOHUMATh CBOE HSMOILMOHAIBHOE COCTOSHUE, BHJIEThH
HaIpaBJIEHUS Pa3BUTHs COOCTBEHHOI 3MOIMOHATIBHON c(epbl, ObITh YBEpEHHBIM B ce0€;
CaMOpETYJIMPOBaHNUs, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE INPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJIEHUE, CIOCOOHOCTh AJaNTUPOBATHCS K SMOIMOHAIBHBIM H3MEHEHHSIM U MPOSBIATH T'MOKOCTD,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllUM, BKJIIOUYAIOLIEH CTpEeMJICHHE K JOCTHXKEHHIO LENIM U yCHeXy, ONTHMH3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh, UCXOS U3 CBOUX BO3MOKHOCTEN;

SMIMATHH, BKJIOYAOLIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSHUE APYTUX, YUUTHIBATH €T0
IIPU OCYILECTBIEHUH OOLIEHHS, CIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOLIEHHS C APYTHMHU JIIOAbMH,
3a00TUTHCS, TPOSIBIISATH UHTEPEC U pa3peniarh KOHQIUKTHL.

METANPEAMETHBIE PE3YJIBTATbBI

YHuBepcajbHbIe MO3HABATEIbHbIE 1eHCTBUS

Ba3oBble Jjornuyeckue 1eficTBUA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBaTh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIISTh UETU AEATeIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabarpiBaTh TUTAH pEIICHHWS MPOOJeMBbI C y4€TOM aHalM3a HWMEIOIIMXCS MaTepualibHBIX
Y HEMaTepHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JAESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM, OLIEHUBATh PUCKU
MOCIIEICTBUN NeSATEIHHOCTH,

KOOPJMHUPOBATh U BBITIOJIHATh Pa0OTy B YCIOBHSIX PEaTbHOTO, BUPTYAIHHOTO W KOMOMHHUPOBAHHOTO
B3aMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HEHHBIX TPOOJIEM.



Ba3zoBLle ucciienoBarejnLcKHe JelicTBUHSA:

BJIAJICTh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMH MOHATHAMHI U METOAAMH (pU3NIECKON HAYKH;

BIIAZICTh HAaBBIKAMM Y4EOHO-HCCIIEIOBATENbCKON U MPOEKTHOH JAEATENbHOCTH B 00mactu (Gpu3nky;
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOOB pEIICHMs 3a7a4 (PU3n4eckoro
COZIepIKaHUs, IPUMEHEHHIO Pa3IMYHBIX METO/IOB MIO3HAHMS,

BJAJICTh BUAAMHU JICATEILHOCTH T10 MOJYYSHUIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETALNH, TPe0Opa30BaHHIO
Y IPUMEHEHUIO B PA3IMYHBIX y4eOHBIX CHUTYalMsAX, B TOM YHCIIC NPU CO3JaHUU Y4YEOHBIX NPOEKTOB
B o0siacTu (hu3HKH;

BBISIBIISITh TIPUYMHHO-CIICAICTBEHHBIE CBS3M W aKTyaJIM3UPOBaTh 3ajady, BBIIBUraTh THUIOTE3y &
pelIeHus, HAaXOAWTh apryMEHTHI JUIA JOKA3aTelbCTBA CBOMX YTBEP)KACHUH, 3a/aBaTh IapaMeTphI
Y KPUTEPHHU PEIICHHS;

aHAJM3UPOBATh IIOJYYEHHBIC B XOJIE pEIIeHUS 3aJaydl pe3yJbTaThl, KPUTHYECKH OLEHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHEHHNE B HOBBIX yCIOBUSIX;

CTaBUTHh U (OPMYIHUPOBATh COOCTBEHHBIC 3aa4 B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YHUCIIE TIPH
U3yYeHHH (PU3UKH;

J1aBaTh OLEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACIATEIHbHOCTH;

YMETh MHTEIPHPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IacTeil;

BBIIBUTaTh HOBBIC WJEH, IpeularaTb OpPUTHWHAIBHBIC IIOAXOABI W PEHICHUs; CTaBUTH IPOOIEMBI
Y 33/1a4H, IOIYCKAIOIINE aJbTePHATHBHBIC PEILICHHS.

PatGora ¢ nundopmanueii:

BJIAJICTh HABBIKAMHM TTOJIYYCHUS UHPOPMAIIUH (PU3UUECKOTO COACPIKAHUS U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIATh IMOWCK, aHAJM3, CHUCTEMAaTH3allMI0 W WHTEPIPETANI0 HHPOPMAIUN
pa3IMYHBIX BUJIOB U (OPM NIPEACTABICHUS;

OLICHUBATH JIOCTOBEPHOCTh HH(POPMAIINH;

UCIIONB30BaTh  CPEeACTBA  HMH(GOPMALMOHHBIX Y KOMMYHUKAIIMOHHBIX  TEXHOJOTHHA B PCHICHHH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX " OpraHu3anMOHHBIX 3aaa4 C CO6JIIOI[CHI/ICM Tpe6OBaHHﬁ
APrOHOMUKH, TEXHUKH OE30MaCHOCTH, THTHUEHBI, PECYpCOCOCPEKEHUS, MPABOBBIX M 3TUYCCKHX HOPM,
HOPM MUH(POPMAITMOHHOM 0€30MMaCHOCTH;

co3/laBaThb TEKCTbl (PU3MYECKOTO COJEp)KaHUs B PA3IMYHBIX Qopmarax ¢ yu4éToM Ha3HaueHUs
nH(OpMAIUU U 1IETIEBOM ayIMTOPUH, BBIOMpast ONTUMAaTIbHYIO (OPMY MIPEICTABICHUS U BU3YyaTH3aIlUH.

YHI/IBepcaJ'leI)Ie KOMMYHUKATUBHbLIC JelCcTBUA

Oomenue:

OCYIIECTBIIATH OOIICHUE HAa YpoKaxX (PU3UKH 1 BO BHEYPOUHOU JI€ATEILHOCTH;
pacmo3HaBarh MPEANOCHUIKN KOHMIUKTHBIX CUTYallui U CMSATYaTh KOHQIIUKTHI;
Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHAA TeATEJIbHOCTD:

MTOHUMATh U MCII0JIb30BATh MPEUMYIIIECTBa KOMAaHAHON U MHAUBHUIyaIbHOM paboThI;

BbIOMpATh TEMAaTuKy W METOJbl COBMECTHBIX JEMCTBUN C yuy€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
KaQXKZ0Tr0 4JIEHA KOJIJICKTUBA,;

IIPUHUMATh L€ COBMECTHOM IEATEIBHOCTH, OPraHU30BBIBATb U KOOPAMHHUPOBATh ACHCTBUA IO €€
JOCTHKEHHMIO: COCTABJIATH IUIaH JCHCTBUN, pacupenensaiTh pOJIM C YYETOM MHEHUM YYaCTHHUKOB,
00CyXJ1aTh Pe3yJIbTaThl COBMECTHOM paboTHhI;

OLICHUBAaTh Ka4eCTBO CBOEr0 BKJIaJ1a U KaXKI0r0 y4aCTHHUKA
KOMaH/1bl B OOIIUN pe3yabTaT 1o pa3padoTaHHBIM KPUTEPUSIM;

IpeJlararb HOBbIE IIPOEKTHI, OLICHUBATh WJEU C ITO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIIATh NTO3UTUBHOE CTPATErMYECKOE ITOBEACHUE B PA3NMYHBIX CUTYalMsIX, MPOSBIATH
TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

YHuBepcajibHbIe peryJsiTUBHbIC 1eHCTBUA

Camoopranuszaums:

CaMOCTOATCIIBHO OCYIICCTBIIATH IIO3HABATCIIBHYIO ACATCIBHOCTL B obmacTu (1)I/ISI/IKI/I " aCTPOHOMMUH,



BBISIBIIAATH MPOOJIEMBI, CTaBUTh U (DOPMYJIUPOBATh COOCTBEHHBIC 3a/1a4H;
® CaMOCTOSATENbHO COCTaBIATH IUIAH PEHICHHs] PAacYETHBIX M KaU€CTBEHHBIX 3ajay, IJIaH BBIOJHEHUS
MPAKTHYECKOM  paboThl  C y4€TOM  HMMEIOMIMXCS ~ PECypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH
Y MPENIOYTCHUH;
JlaBaTh OIICHKY HOBBIM CUTYaIUsIM;
paciupsATh paMKH Y4€0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUH;
JienaTh 0CO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OIICHUBATh MPUOOPETCHHBIN OIIBIT;
CHocoOCTBOBaTh ()OPMUPOBAHUIO U MPOSBICHHUIO IUPOKON 3pyAUIIMU B 001acTH (PU3UKU, TTOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTeNIbHBIN U KYJIBTYPHBI YPOBEHbD.
CaMOKOHTPOJIb:

e J[aBaTh OILICHKY HOBBIM CHTYaIllHsIM, BHOCHTH KOPPEKTHUBEI B JESATEIBHOCTh, OIICHUBAThH COOTBETCTBUE
Pe3ybTaTOB LIETSIM;

e BIAJCTh HAaBbIKAMHU TIO3HABATENbHONW peduieKcuM Kak OCO3HAaHUS COBEpLIaeMbIX JCHCTBHIA
Y MBICTUTENBHBIX MPOLIECCOB, UX PE3yJAbTaTOB M OCHOBaHMIl; UCHOJIb30BaTh MPUEMBI peduieKcUn Juis
OILICHKH CUTYalllH, BEIOOpA BEPHOTO PEIICHHUS,

® yMETh OI[CHUBATh PUCKU M CBOCBPEMEHHO MTPHUHUMATH PEIICHHSI 110 MX CHIKCHUIO;

MIPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX MPH aHAJN3€ PE3YJIbTAaTOB ACITEIbHOCTH.
IIpunsaTHe cedst M APYrux:

® [pUHUMATH CeOsl, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA,

® [IPUHUMATh MOTHUBBI M APTYMEHTHI APYTUX IPU aHAIIN3E PE3YTBTATOB JCATCILHOCTH;

® [IPU3HABaTh CBOE MPABO ¥ MPABO JIPYTHX HA ONIHOKH.

INPEIMETHBIE PE3YJIBTATbBI
10 kaacce

B nponecce usydyenus Kypca puzuku yriay6aéHHoro u 6azooro ypoBHs B 10 kiacce yd4eHUK HAyUUTCS:

e [Tonumarh (IEMOHCTPHPOBATH) POJIb (PU3UKK B SKOHOMUYECKOW, TEXHOJIOTUIECKOM, IKOJIOTHUECKOH, CO-
[UAJIbHONW M 3THYEeCKOH cepax NesTeTbHOCTH YeJIOBEKa; POJib U MECTO (PU3MKH B COBPEMEHHOW Hay4yHOMH
KapTUHE MHpa; 3HAUYEHHUE OINUCATEIbHOM, CHCTEMaTH3UPYIOIEH, OOBSICHUTEIBHOW M HPOrHOCTHYECKON
GyHKIUH PU3UYECKON TEOpUH — MEXaHHMKH, MOJEKYJISPHOW (PU3UKHU U TEPMOAMHAMUKH; POJIb (PU3NUIECKON
TE€OpUHU B GOPMUPOBAHNH NPEACTABICHUN 0 (PU3NUECKON KapTUHE MUDA;

e paznuuath (YYUTHIBATh) YCJOBUS MPHUMEHHUMOCTH MOJEieH (U3MUSCKHX TeNd M MPOIECCOB (SBICHHIA):
MHepLMaIbHas cucTemMa oTcuéra, abCOIIOTHO TBEPIOE TEJI0, MaTepUaIbHas TOUKa, PaBHOYCKOPEHHOE JIBHKE-
HUe, cBOOOIHOE MajieHue, abCOMIOTHO ynpyras Jedopmanus, aOCOIOTHO YIPYyroe U abCoIIOTHO HEYNpYyroe
CTOJIKHOBEHUSI, MOJIENIU Ta3a, KUIAKOCTH U TBEPAOro (KPUCTAIIIMUECKOrO) Tesa, WIeaabHbIN ra3, TOYeUHBIN
3apsill, OJHOPOIHOE HIEKTPUYECKOE TTOJIE;

e pa3MyaTh YCIOBHS (IPaHHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, IOHUMATh BCEOOIINI Xapak-
Tep (hyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh UCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

e AHAIN3HUPOBATH U OOBSCHATh MEXaHHMUECKUE MPOLIECCH U SBJICHUS, UCIONIb3Ysl OCHOBHBIE MOJOXKEHUS U
3aKOHBI MEXaHHUKHU (OTHOCUTEIBHOCTh MEXaHHUUECKOTO JIBHKEHUS, (OPMYJIbl KHHEMATHKH PaBHO- YCKOPEHHO-
ro JBUKEHHUs, Tpeodpa3zoBaHus [anuies A CKOPOCTH U NepeMeleH s, 3aKoHbl HbI0TOHA, MPUHIIMIT OTHOCH-
TEJIBLHOCTH ['anuiies, 3aKOH BCEMUPHOT'O TATOTEHHUs, 3aKOHBI COXPAHEHUs UMITYJIbCAa U MEXAHUYECKOW DHEPIUH,
CBsI3b PaOOTHI CUJIBI C U3BMEHEHUEM MEXaHHUECKON SHEPTUH, YCIOBUS paBHOBECHUS TBEPAOIO Teja); MIPpHU 3TOM
HCIIOJIb30BaTh MaTEMaTUYECKOE BhIPA)KEHNE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PU3UUECKUX 3aKO-
HOB: IpeoOpa3oBanuii ["amues, BTOporo u TpeThero 3aKkoHoB Hpl0TOHA, 3aKOHOB COXpaHEHHS UMITYJIbCA U Me-
XaHUYECKOHN YHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAJIM3UPOBATH U OOBACHATH TEIIOBBIE MPOIIECCHl U SBJICHUS, UCIOJB3Ysl OCHOBHBIE MojokeHuss MKT u
3aKOHBI MOJIEKYJIAPHON (DU3MKU U TEPMOJMHAMMKH (CBA3b JaBICHUS UJEaJIBHOIO ra3a co cpeiHell KuHeTHye-
CKOM DHEpPruey TEIUIOBOTO JBUKEHUS U KOHIICHTPALMEH €ro MOJIEKYJ, CBS3b TEMIIEPaTyphl BEILIECTBA CO CPENI-
HEl KNHETUYECKON SHEPruel TEIIOBOro JABMKEHUS €r0 YaCTHUII, CBSI3b JIaBJIEHUS UEAJIbHOIO ra3a ¢ KOHIEHTpa-
el MOJIEKYJ U €r0 TeMIIEpaTypoli, ypaBHeHHe MeHneneeBa— KitanelipoHa, nepBblil 3aKOH TEPMOJAUHAMU-
KU, 3aKOH COXPaHEHMsI SHEPTUH B TEIUIOBBIX MPOLIECCAX); MPU 3TOM HCIIOIb30BaTh MAaTEMaTUYECKOE BhIpaxe-
HUE 3aKOHOB, YKa3bIBaTh YCJIOBHs IPUMEHUMOCTHYpaBHeHNA MenneneeBa—Kianenpona;

e AHAIN3HUPOBATH U OOBACHATH (OMUCHIBATH) HIIEKTPUUYECKHE SIBICHUS, UCIIONb3Ysl OCHOBHBIC TOJIOKECHUS U



3aKOHBI 3JIEKTPOJIMHAMUKH (3aKOH COXPAHEHMS 3JIEKTPUUECKOro 3apsiaa, 3akoH KyloHa, MOTEHIUaIbHOCTh
ANEKTPOCTATHYECKOTO TOJIs, MPUHLMI CYNEPHOZULIMU JICKTPUUECKUX IIOJIEH, IIPU ATOM YKa3bIiBasi yCIIOBHS
puMEeHUMOCTHU 3akoHa KyJloHa; a Takyke MPaKTUYECKH Ba)KHbIE COOTHOIICHUS: 3a- KOHbI OMa JiJ1 y4yacTka I1ie-
U ¥ IS0 3aMKHYTOM 3JeKTpUYecKoil memnu, 3akoH J[xoyns—IJlenna, npasuia Kupxroda, 3akonsr ®apanes
JUTS DJIEKTPOJIN3a);

e OINMKCHIBATh (PU3UYECKUE TMPOIIECCH M SIBJICHUS, MCIOJB3Ys BEJIWYUHBI: MEepeMelIeHne, CKOPOCTh, YCKO-
peHHe, UMITYJIbC TeJla U CUCTEMbI TEJl, CHJIa, MOMEHT CWJIbI, JIaBJICHUE, NMOTECHIIMAIbHAs SHEPIrus, KHHETHYE-
CKasl DHEPTHs, MEXaHUUYECKasi YHEPTHsl, paboTa CHUJIBI; IECHTPOCTPEMHUTEILHOE YCKOPEHUE, CUITa TSXKECTH, CHJIa
YIOPYTOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPTUsl B3aUMOJCHCTBUA Tena ¢ 3emMii BOIM3M €€ MOBEPXHOCTH,
SHEprus ynpyrou nedopManuy Mpy>KUHBL, KOJTUYECTBO TEIUIOTHI, aDCOIOTHAS TeMIepaTypa Tena, paboTta B
TEPMOJIMHAMUKE, BHYTPEHHSS SHEPTUsl UACATBHOIO OJIHO- aTOMHOIO Tra3a, paboTa H1eaJbHOTO Ta3a, OTHOCH-
TeJIbHAs BJIIAXKHOCTh BO3ayxa, KII/I naeanbHOro TEmioBOro ABUraTes; dJEKTPUUECKOE MOJIE, HAPSKEHHOCTh
AJIEKTPUYECKOTO MOJIA, HANPSHKEHHOCTD MOJI TOYEYHOTO 3apsijia WK 3aps>KEHHOro Iapa B BaKyyMe U B JIU-
ANEKTPUKE, TOTEHUHMAI JIEKTPOCTATUYECKOTO MOJIA, PA3HOCTh MOTEHLIHUAIIOB, JIEKTPOABUKYIIAS CUia, CHJIa
TOKa, HampspKEHUWE, MOIIHOCTh TOKA, AJIEKTpUUYECKas EMKOCTh IIOCKOTO KOHJEHCATOpa, COMPOTHBIICHUE
y4acTKa LENH C MOCIEI0BATEIbHBIM U NApaJUICIIbHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTUS IJIEKTPUUECKOTO
MOJIs1 KOHJIEHCATOopa;

e OOBSACHATH OCOOCHHOCTH TPOTEKaHUs (PU3WYSCKUX SIBICHUN: MEXaHUYECKOE JBM)KCHHE, TEIJIOBOC JIBH-
JKCHUE YaCTHII BEIECTBA, TCIUIOBOS PaBHOBECHE, OPOYHOBCKOE IBIDKCHME, MU(Qy3us, UCmapeHne, KUIICHHE |
KOHJICHCALIMS, TUIABJIEHUE U KPUCTAIUIM3AIUs, HAIIPaBJICHHOCTh TEIIONEPeIaur, AICKTpU3aIUs T, IKBUITOTEH-

LUAJIBHOCTB ITOBEPXHOCTH 3apsyKEHHOTO IIPOBOIHUKA;

e IIPOBOAMTH HUCCIICOBAHUE 3aBUCUMOCTH OAHOM (PM3NUECKOI BEIMYMHBI OT JPYroi ¢ UCIOIb30BaHUEM
IPSIMBIX U3MEPEHUI: IIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTAaThl NOIYYEHHOW 3aBUCH-
MOCTH (hpU3MUYECKMX BEIUYUH B BUAE IpadUKOB ¢ y4€TOM aOCOJIOTHBIX IMOIPEIIHOCTEH M3MEpPEeHUH, JenaTh
BBIBOJIBI TI0 PE3yJIbTaTaM MCCIICIOBAHKS;IPOBOJUTE KOCBEHHbIE U3MEPEHHs (PM3UUECKUX BEJIMYUH; IIPU ITOM
BBIOMPATh ONTUMAJIbHBINA METOJI H3MEPEHHsI, OLICHUBATH A0COTIOTHBIC K OTHOCHTEIILHBIC MOTPEITHOCTH MPSMBIX
1 KOCBEHHBIX U3MEPEHUM;

e IIPOBOJUTH OIBITHI 10 MPOBEPKE MPEATOKEHHON TMIOTE3bI: IIAHUPOBATh SKCIIEPUMEHT, COOMPATH 3KC-
IIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh IOJYYCHHbIE PE3yJIbTAaThl U JI€]aTh BBIBOJ O CTATyCE IPEIO-
KECHHOU THIIOTE3HI;

e coONOJaTh IIpaBUiIa O€30IaCHOTO TPYAA P MPOBEACHUU MCCIEJOBAHUN B paMKax y4eOHOro JKcIe-
pUMEHTa, MPaKTUKyMa M y4eOHO-HCCIIeI0BaTENbCKOW U MPOEKTHOM JAESITEIbHOCTU C UCIOJIb30BaHUEM H3Me-
PHUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PY10BaHMS;

e pelaTh pacuy€THBIC 33/1a4M C SIBHO 33JaHHOM M HESIBHO 3a/laHHON (DPM3UYECKO MOJIeNbl0: Ha OCHOBA-
HUU aHaju3a ycCJIOBUS OOOCHOBBIBATH BBIOOp (PU3MYECKOM MOJENIHM, OTBEYarolled TpeOoBaHMAM 3a- JayH,
IPUMEHATH (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJIAaThl (PU3NYECKUX TEOPHH MPU UCHOIb30BAHUU Ma-
TEMaTU4YECKUX METOJOB PEIICHUs 3a]a4, IPOBOAUTH PACUETHI HA OCHOBAHMM MMEIOIINXCS JAHHBIX, aHAIU3H-
pOBaTh pe3ysbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOTYYEHHBIX PE3YJIbTaTOB;

e peliaTh KayeCTBEHHbIE 3ajjaud, TpeOyrolllre NPUMEHEHUs 3HAHWW W3 Pa3HbIX Pa3/esoB LIKOJIBHOIO
Kypca (pU3MKH, a TaKKe MHTErpallii 3HAaHUH U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BEICTpau-
BaTh JIOTMUYECKYIO LIETIOUKY PACCYKJIEHUH C OMOpON Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NYECKUe
SBJICHUS;

e HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA JJIsl OOBSICHEHUS OCHOBHBIX MPUHIUIIOB PabOThl U3MEPUTEIIb-
HBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

e HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IO (PU3MKE B IMOBCEIHEBHOM KU3HM /71l oOecrieueHus 6e3omnac-
HOCTH IIpH OOpalleHHuH ¢ MPUOOPAMU U TEXHUYECKHUMH YCTPOMCTBAMM, JJIi COXPAHEHUS 3[0POBBS U COOIIIO-
JI€HUs. HOPM 9KOJIOTUYECKOT0 MTOBE/ICHUS B OKPY XKaIOIIEH cpene;

e IIPUBOJIUTH MPUMEPHI BKJIa/1a POCCUNMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00b-
SICHEHHE TIPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

e AHAIM3UPOBATH U OLIEHUBATH IMOCIEJICTBUS OBITOBOM M MPOM3BOACTBEHHOM JEATEIBHOCTH YEIOBEKa,
CBSI3aHHOU ¢ (PM3UYECKUMH IMPOLIECCaMU, C MO3UIMHA IKOJOrMYecKol 0€30MacHOCTH, MPEACTABIECHUH 0 palu-
OHAJILHOM MPUPOJIONOIH30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU JOCTHKEHUN HAyKU U TEXHOJOTUH JUIs
JambHEUIIero pa3BUTHs YeI0BEUECKOro 00IIeCTBa;

e IPUMEHSATH Pa3IMuHbIe COCOOBI paboThl ¢ MH(popMaIel (HU3NUECKOTO COJEpKAHUS C UCIOIb30BaA-
HUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI: IPH 3TOM HUCIIOIB30BaTh COBPEMEHHbIE HH(OP- MAllUOH-
HbIE€ TEXHOJIOTUM IS TTOMCKA, epepabOTKU U NMpeabsBICHUS y4eOHOH M HayyHO-TIOMYJIIPHOM MH(pOpMaLuy,
CTPYKTYPUPOBAHUS U MHTEPIpPETALMH UHPOPMALUH, TOTYYCHHOW M3 Pa3IMYHBIX MCTOYHHUKOB; KPUTHUUYECKH



aHAJTM3UPOBATh MOTyYaeMy0 HH()OPMAIIUIO U OIICHUBATH €€ JTOCTOBEPHOCTh KAaK HA OCHOBE MMEIOIIUXCS 3HA-
HUM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHHKA HH(OPMAIIHH;

e TPOSIBJIATH OPTaHU3AI[MOHHBIC U TMO3HABATEIILHBIC YMEHHS CaMOCTOSATEIBHOIO MPUOOPETEHUS HOBBIX
3HAHUI B MPOLIECCE BBIMOJHCHUS TMPOCKTHBIX M yUeOHO-UCCICIOBATEIbCKIX padoT; paboTaTh B IPYyIIIE C
BBIITOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH, IIAHUPOBATh PabOTy TPYIIIbI, PAIlMOHATBHO PACTIPEICIISITh
JEATeIbHOCTh B HECTAHIAPTHBIX CHUTYallUsIX, alCKBATHO OIICHUBATh BKJIAJ K&XKI0T0 U3 YYACTHUKOB TPYIIIbI B
pELICHUE PacCMaTPUBACMOIl TPOOIEMBI;

e TPOSBIIATH MOTHBAIMIO K Oyayiieil mpodhecCHOHAIBHON JEITENLHOCTH IO CIEHHATLHOCTSIM (PU3MKO-
TEXHUYECKOTO MPOQUIIS.

11 kaace

B mpornecce nzyuenus kypca ¢pusuku yrioyoaéHHoro u 6a3oBoro ypoBHs B 11 kacce yYeHUK HayqHUTCS:

e IIOHMMATh (JAEMOHCTPHPOBATb) pPOJIb (PU3MKKM B SKOHOMHUYECKOH, TEXHOJOTMYECKOW, COLUaTIbHON
U 3TUYECKON c(hepax IesTeIbHOCTH YeJI0BEKa; POJib M MECTO (PU3MKHU B COBPEMEHHON HAYYHON KapTHHE MUPA;
pOJIb ACTPOHOMMHU B IPAKTUUECKON JEATEIbHOCTH YEJIOBEKa U JaJbHEHIIEeM HayYHO-TEXHUUYECKOM Pa3BUTHH;
3HAYEHHUE OMUCATEIbHOM, CHCTEMATU3UPYIOIIEH, OOBSICHUTEIBHON 1 MPOrHOCTHYECKON (DYHKIUH (PU3NUIECKOM
TEOPUH —  3JIEKTPOAMHAMUKH, CHEIMAJbHOM TEOPHUH OTHOCHUTEIBHOCTH, KBAaHTOBOM (DU3MKH; pOJb
dusnyeckoid TeOpuu B POPMHPOBAHHUM IMPEICTABICHUNA O (PU3UYCCKONH KapTUHE MHpa, MeCTO (pH3MIecKoit
KapTUHBI MHpa B OOLLEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOLIE;

e paznuyarh (YYMTHIBaTh) YCIOBHUS TPHUMEHHMOCTH Mofeneld (PU3MUECKHX Tel U MPOLECCOB (SBICHHA):
OIHOPOJHOE SJIEKTPUYECKOE M OJHOPOIHOE MArHUTHOE MOJIs, I'apMOHMYECKHE KOoJleOaHWs, MareMaTU4ecKHi
MasITHUK, UACATBHBIN PYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, UICATbHBIA KoJieOaTeTbHbIA KOHTYD, TOHKAs
JIMH3a; MOJIeJIel aToMa, aTOMHOTO siJpa U KBAHTOBOM MOJIEIH CBETA;

e pa3nuyarh ycIOBHs (TpaHHUIBI, 00JaCTH) MPUMEHHUMOCTH (U3NYECKHX 3aKOHOB, TIOHUMATh BCEOOIIHMIA
XapakTep (yHJAaMeHTaIbHbIX 3aKOHOB U OIPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJIM3MPOBATh U OOBSACHATH HICKTPOMArHUTHBIE IPOLECCHl U SIBICHHS, UCIOJIb3Yysl OCHOBHBIE
MOJIOKEHUSI ¥ 3aKOHBI JJIEKTPOAMHAMUKM U CIICIHAIFHOW TEOPHHM OTHOCHUTEIBHOCTH (3aKOH COXpaHEHUS
NIEKTPUUYECKOTIO0 3apsija, cuiia Amrepa, cuiia JIopeHIa, 3akoH IeKTpOMarHUTHOW MHAYKIMH, TpaBuio JleHna,
cBa3p OJIC caMOMHAYKIMHU B JIEMEHTE ODJICKTPUYECKOM IENH CO CKOPOCThIO H3MEHEHHS CHIIBI TOKa;
HOCTYJAThI CIIELUATbHON TEOPHH OTHOCUTEIBHOCTH DUHIITENHHA);

® AHAIU3MPOBATh U OOBSACHATH KBAHTOBBIE MPOILIECCHl U SBIEHUS, MCIONbB3Yys MOJOKEHUS KBaHTOBOM
¢usuku (ypaBHeHue OifHITeNHa I (oTodddekra, mepBbIi U BTOpoil mocTynarsl bopa, npuHIuD
COOTHOILIEHUsT HeompenenéHHocTeil [eli3eHOepra, 3akoHbl COXpPaHEHHUS 3apsAJOBOTO U MacCcOBOTO YHUCEN
Y SHEPTHUH B SJCPHBIX PEAKIHX, 3aKOH PaJIMOAKTUBHOTO PAcIiaia);

® ONHUCHIBaTh (PU3NYECKHE MPOILECCH U SIBJICHUS, UCIOIB3YS BETHUMHBI: HAMPSHKEHHOCTD 3JIEKTPUIECKOTO
TOJIsI, TIOTEHIIMAN JIEKTPOCTATHUECKOTO IOJISl, Pa3HOCTh MOTEHINANIOB, JIEKTPOABIIKYINAS CHIIA, WHIYKIUS
MarHUTHOTO TIOJII, MAarHUTHBIM TOTOK, cuja AMIepa, HWHAYKTUBHOCTb, OJEKTPOABIKYIIAs —cuja
CaMOMHJYKIIUH, SHEPrus MarHUTHOTO TMOJIi MPOBOJHUKA C TOKOM, PEISATHUBUCTCKUN HMITYJIbC, MOJHAs
SHEPrus, YHEPTHs IMOKOS CBOOOIHOW YaCTHIIBI, SHEPTHS M UMITYJIbC (DOTOHA, MACCOBOE YHUCIIO W 3apsij sipa,
SHEprus CBA3HU A7Apa;

® OOBSCHATP OCOOEHHOCTH TMPOTEKaHWs (U3UYECKUX SBJICHUH: DJIEKTPOMArHuTHas HHAYKLUS,
CaMOMHIYKIUS, pE30HAHC, UHTep(epeHLns BOIH, AU(PaKILus, TUCIEPCHs, TOJHOE BHYTPEHHEE OTpakeHHe,
dotoanextpuueckuii  dpdekt (dororddexr), ampba- wu Oera-pacmaapl sAep, TaMMa-U3IydeHUE SIIEp;
¢du3nUecKre IPUHIHUIBI CIIEKTPAIBLHOTO aHajIu3a U padoThI JJa3epa;

e OmpeneNaTh HarpaBieHHEe WHAYKIUH MAarHUTHOTO IOJIS NMPOBOAHMKA C TOKOM, CHJIBI AMIIEpa U CHUJIbI
Jlopenna;

® CTpOWTh H300pakeHHEe, CO37aBaeMO€ IIOCKHM 3€pKaJIOM, TOHKOW JIMH30M, W PacCUUTHIBATh €Tro
XapaKTePUCTUKH;

® [PUMEHATh OCHOBOIOJAraroIllie AacTPOHOMHUYECKHE TOHSATHs, TEOPHUHM MU 3aKOHBI JJIs aHalu3a
U O0OBsICHEHHsT ~ (U3MYECKHX  TPOILECCOB, TPOHMCXOMIIMIMX B  3BE3MaX, B 3BE3MHBIX  CHUCTEMaX,
B MEXTaJIJaKTHUECKOHN cpejie; ABMKeHHs HeOeCHBIX Tell, SBONIIOLNY 3BE3] U BeeneHHoii;

® [POBOAMTH HCCIEJOBAHWE 3aBUCUMOCTEH (U3MUYECKUX BEJIMYMH C UCIOJIb30BAHHUEM MPSIMBIX
U3MEPEHUI: MPH ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PHKCHPOBATh PE3yJbTaThl TMOITYYEHHOW 3aBUCUMOCTH
($U3NUECKUX BETUYMH B BUJE IpaUKOB € yUYETOM aOCONIOTHBIX MOTPEIIHOCTEH M3MEpPEHUil, JeNaTh BBIBOBI
10 pe3yJIbTaTaM UCCIIEA0BaHMS;

® [IPOBOAMTH KOCBEHHbIE M3MEPEHMs (PU3NYECKHX BEJIUYMH; IPU 3TOM BBIOMpATh ONTUMAJIbHBIA METO]



U3MEpPEHUs, OLICHUBATh a0COIIOTHBIE U OTHOCUTENbHBIE TOTPELIHOCTH NMPSIMBIX U KOCBEHHBIX U3MEPEHUH;

® [IPOBOAMTH ONBITHl MO IPOBEPKE MNPEATIOKEHHOW THUIOTE3bl: IUIAHUPOBAaTh AKCIEPHUMEHT, COOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY, AHAJIM3UPOBATh IIOJIyYEHHBIE pE3yJIbTaThl M AeNaThb BBIBOZ O CTaTyce
MPEIOKEHHON TUTIOTE3bI;

® ONMCBIBATh METOBI OJYYECHHs] HAYYHBIX ACTPOHOMHYECKUX 3HAHU;

e colOmomarh mpaBmia O€30MacHOrO TpyAa MpHU MNPOBENECHUHM HCCIEAOBAaHMNA B paMKax Yy4eOHOTro
9KCIEPUMEHTA, MPAKTUKyMa M y4eOHO-HCCIEJ0BATENbCKOM M IIPOEKTHOM NEeSATEIbHOCTH C UCIOJIb30BaHUEM
U3MEPUTENILHBIX YCTPOUCTB U 1a00paTopHOro 000PYI0BAHUS;

e pelarh pacy€THbIE 33/1a4U C SIBHO 33J1aHHOW M HESIBHO 3aJlaHHOM (PM3MYECKOM MOJIEbl0: HA OCHOBAaHUU
aHayM3a yCIIOBHsI BRIOMpPATh (PM3NYECKHE MOJEIH, OTBeYaroIue TpeOOBaHUAM 3a/1aul, IPUMEHSTH (OPMYJIHI,
3aKOHbI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPUHN MPU HCIOIB30BAHUN MATEMATHUYECKUX METOOB
pelleHus 3aj1ad, NpPOBOJUTH pacu€Thl HA OCHOBAaHMM MMEIOIIMXCS JTAHHBIX, AHAJIU3UPOBaTh PE3YJbTATHI
1 KOPPEKTUPOBATH METOMBI PEIICHUS ¢ YUYETOM IIOJIYyUYEHHBIX PE3yJIbTaToB;

e pemarb KauyeCTBEHHbIC 3aJayd, TPeOyIoIlMe MPUMEHEHHUS 3HAHMWA M3 Pa3HBIX pa3leiioB MIKOJIBLHOTO
Kypca (U3MKM, a TakKe HWHTErpalud 3HAaHUM U3 JpYrux MpeIMETOB eCTECTBEHHO-HAyYHOIO I[MKIIA:
BBICTpAauBaTh JIOTUYECKYIO LIENOYKY PpaCCyKIACHUM C OMOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U Qu3nyUecKue sIBICHUS;

® UCMOJIb30BaTh TEOPETUUECKUE 3HAHUS 1151 OObSICHEHHSI OCHOBHBIX NPUHLUIIOB pabOThl U3MEPUTENIBHBIX
npuOOpPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOIMUECKUX IPOLECCOB;

® TPUBOIUTH TNPUMEPHI BKIIAZa POCCUHUCKUX H 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAyKd, B
00bsICHEHHE ITPOLIECCOB OKPYKAIOIEro MUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

® AHAJM3MPOBATh U OLIEHUBATh IOCIEACTBUS OBITOBOW M IMPOU3BOJCTBEHHOW JEATEIBLHOCTH 4YEJIOBEKa,
CBSA3aHHOH C (U3MYECKUMH TPOIECCAMH, C IMO3HUIUNA DSKOJOTUYCCKOH OE30MacHOCTH, MPEICTaBICHUN
O PallMOHAJIbHOM  IPHUPOJOINOJIB30BAHUN, A TAKXKE Pa3yMHOM HCIOJIb30BAHMM  JIOCTM)KEHUH  HayKd
Y TEXHOJIOTUH JJIS JaJIbHEHIIIEro pa3BUTHUS YEJI0BEYECKOrO OOIIECTBA;

® IIPUMEHSATH pa3nuyHble  cocoObl  paboTel ¢ uHpoOpManued  (HU3UYECKOTO  COAEpIKaHUS
C UCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTUH: MPH 3TOM HCIIOJIB30BaTh COBPEMEHHbIE
UH(POPMAITMOHHBIE TEXHOJOTHH JUIS MOMCKA, ePepadOTKU U MPEABSIBICHUS y4eOHOW M HAyYIHO-TIOMYIISIPHON
UH(POPMAIUH, CTPYKTYPUPOBAHUS U MHTEpIpETaluu UH(OpMALUHY, TTOyYeHHON U3 Pa3IUuYHbIX UCTOYHHKOB;
KPUTHYECKH aHAJIM3UpOBATh MOJydyaeMylo HH(OpMAalMIO M OLIEHHWBaTh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIMXCS 3HAaHUM, TaK U HAa OCHOBE aHaJIN3a UCTOYHUKA HHPOPMAINH;

e TMpPOSIBIATH OPraHU3ALMOHHBIE W IMO3HABATENIbHbIE YMEHMSI CAMOCTOATEIBLHOTO MPHOOPETEHUS HOBBIX
3HaHUI B IpoIlecce BBIMOJHEHUS NPOEKTHBIX U yueOHO-HCCIENO0BATeIbCKUX paboT; paboTaTh B rpymIe
C MCIIOJIHEHUEM DPA3JIMYHBIX COLMAIbHBIX POJIEH, IUIAHUPOBATh PadOTy TPYIIIbI, PallMOHATIBHO paclpeacsiTh
JESATENIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, acKBAaTHO OLEHUBATh BKJIAJ KaXJI0TO M3 yYAaCTHUKOB I'PYIIIBI
B pPEILLIEHUE paccCMaTpuBaeMoi poOIeMsl;

® IPOSIBISTH MOTHBALIMIO K Oyay1ieil mpodeccnoHanbHON IeSTEIbHOCTH 110 CHEIHUATBbHOCTIM (PU3UKO-
TEXHUYECKOTO MPOQUIIL.



COAEPKAHUE YYEBHOI'O ITPEIMETA «®PU3UKA»

10 kaace

bazoBblit ypoBeHb (2 daca)

VriyOneHHbii ypoBeHs (5 4acoB)

Tema 1. ®usnka U METO/IbI HAYYHOT'O MO3HAHKS (2 yaca)

Tema 1. ®usnka U METOIbI HAYYHOTO MO3HAHKS (6 YacoB)

Du3nka — Hayka o npupoje. Haydnbie MeTo bl TO3HAHUS OKPYIKAIOIIETO MH-
pa. Posib 5KcriepuMeHTa 1 TEOpHUHU B IIPOLIECCE O3HAHMS IIPUPOIBI. DKCIe-pH-
MEHT B ¢pu3uke. MonenupoBanue Gpu3nuecKux sSBICHUN U IPOIIECCOB.
Hayunsie rumnotessl. @u3ndeckne 3aK0OHbI U TEOpUH. | paHUIIbI TPUMEHUMO-
cTH (hpuznyeckux 3akoHoB. [IpuHnun coorBercTBHs. Poib 1 MecTo Gpu3uku B
(opMupOBaHUY COBPEMEHHOI HAy4YHOU KapTHHBI MUPA, B IPAKTHUECKOMN Jes-
TEIBHOCTH JIIOJIEH.

/leMoHcTpanuu 1. AHanoroBsle U nH(POBBIC H3MEPUTETbHBIE TIPUOOPHI, KOM-
MbIOTEPHBIC TATINKH

Dusnka — (yHIaMeHTanbHas Hayka o mpupoje. Hay4nslii MeTo mo3Ha- Hus
U METObl UCCIIEIOBaHUS (PU3NUECKUX SBICHUI. DKCIIEPUMEHT U TEOPUSIB
[Ipoliecce Mo3HaHus Mpupoibl. HaOmroienne u 3KCepuMeHT B PU3HKE.
Cnocobwi uzmepernust pusuueckux eiuduHr (aHan0208vie u Yyughposovle ume-
pumenvHuie npubopsvl, KOMnbIOMeEPHBIE OamuuKossle cucmemvl). [loepeuino-
cmu uzmeperull huzuuecKux 8eruduH (AOCOIIOMHAL U OMHOCUMENbHAS).
MonaenupoBaHue (PU3MYECKHX SBICHUH U IPOIIECCOB (MaTepHaabHast TOUKa,
AOCOMIOTHO TBEPIOE TEJIO, UACATbHAS )KUJIKOCTh, UCAIbHBIN a3, TOUeYHbII
Bapsin). ['unoresa. Gusnueckuii 3aK0H, TPAHULIBI €70 IPUMEHUMOCTU. PU3H-
yeckas Teopusi. Poib u Mecto pusuku B GOpMUPOBAHUN COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKOHN ACATEIBHOCTHU JOJCH.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM
1.  Hszmepenue cunvl moka u Hanpsasjicenust 8 yenu NOCMosIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUDPOBLIX UZMEPUMETILHBIX NPUOOPOS.

2. 3nakomcemeo ¢ yugposoti nabopamopueii no gusuxe. Ilpumepoi us-

Mepe-HUs QU3ULeCcKUX 8eIUdUH NPU NOMOWU KOMALIOMEPHBIX OAMYUKO8.

Tema 2. Mexanuka (18 gacos)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gyacos)

2.1 Kunemaruka (10 gacoB)

Mexannueckoe ABuKeHHE. OTHOCUTENIBHOCTh MEXAaHUYECKOTO JBUKEHMS.
Cucrema orcuéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpelHssl CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKO-
pEHUE MaTepUAIbHON TOUYKH, UX IPOEKLIMU HA OCU CUCTEMBI KoopauHar. Cio-
PKEHHE MTEPEMEILICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE NMpsIMOJIMHEHOe IBMkeHue. [ paduku 3a-
BHCHUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U MepeMEIleHNs MaTe- pu-
QIIbHON TOYKU OT BPEMEHH.

CBoOoHOE TIafieHne. Y CKOpEHHE CBOOOTHOTO TIaJICHUSI.

KpuBonuHelHoe IBrxeHue. [[BIkeHne MaTepualibHOM TOYKHU TTO OKPY>KHO-
CTH C ITIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, INHENHAs
ckopocTh. [lepuon u yactora oOpamieHus. LleHTpocTpemMuTensHOE yCKOpe-
Hue. Texnuueckue ycmpoucmea u npakmuiecKkoe npumenenue. CiioMeTp,

Mexannueckoe JBHKeHHE. OTHOCHTEIIBHOCTh MEXAHUYECKOrO JIBYDKCHUS.
Cucrema oTcuéra.

[ Ipsimas u obpamuas 3a0a4u MexaHuku.

Paouyc-6ekmop mMamepuaibHol mouKU, e20 NPoeKyuu Ha OCU CUCmeMbl KO-
opounam. TpaekTopus.

[lepemeriienue, CKOPOCTh (CPEIHSAS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M yCKO-
[pEHHEe MaTepUAIbHON TOYKH, UX TIPOEKIIUUA Ha OCH CHCTeMBbI KoopauHaT. Cio-
PKEHHE [TIEPEMEILIEHUI U CII0KEHNUE CKOPOCTEN.

PaBHOMEpDHOE W PaBHOYCKOPEHHOE MNPSAMOJIUHEHHOE JBUKEHUE. 3aBUCHU-
MOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHHSI W IMYyTH MaTepUaIbHON TOYKU OT
BpEMEHH U UX TpadUKU.

CBoOogHOE TajgeHue. YCKOpeHHue CBOOOIHOTO MaACHUS. /[sudiceHue mena,
OpOUEHH020 NOO Y2lOM K 20pU30HMY. 3A8UCUMOCTb KOOPOUHAM, CKOPOCHU

11




NIBIDKEHUE CHApSAOB, IIETIHbIE U peMEHHBIE IIEpeadH.
/lemoncmpayuu
1. Mopgenb cucteMbl 0TCUETA, UIUTFOCTPALIMS KHUHEMATHUYECKUX Xapak-
TEPU-CTUK JIBUKECHHUS.
2. IlpeoOpa3zoBaHue ABMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
3. [Tazenue Tes B BO3LyXe U B pa3peKeHHOM IPOCTPAHCTBE.
4.  HaOmroneHue IBUKEHUS Teja, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
rO-pU30HTAJIBHO.
5. 3mepenne ycKOpeHus: CBOOOHOTO MaJICHHUS.
6. HampasiieHue CKOpOCTH MPH IBUKESHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol®

1.  H3yueHue HEpaBHOMEPHOTO JBIKEHUS C IIENIBIO OMPEIEICHNUS MIHO-
BEH-HOM CKOPOCTH.
2.  HccnepoBaHue COOTHOLIECHUS MEXKIY MyTSIMH, IPOUIECHHBIMU TEJIOM

3a MOCJIEA0BATENIbHBIC PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEH-
HOM/IBMJKEHUU C HAYaJIbHOM CKOPOCTBIO, PAaBHOU HYIIIO.

3. N3yuenue IBMKEHUS MIApUKa B BSI3KOH KHUIKOCTH.

4. V3yuenue qBUKEHUS Teja, OPOLIEHHOr0 FOPU30HTAIIBHO.

U YCKOpeHUsl MamepuaibHOU moyKy om epemeru u ux epaguxu. KpuonmHen-
HOE IBIKEHME. [[BIKEHNE MaTeprUaibHOM TOUKH 10 OKPYKHOCTH. YTII0Bas U JIU-
HeiiHas ckopocTb. [lepuoa u yactora oOpamenus. LleHTpocTpe-murensHoe
(HOpMasIbHOE), KacaTeIbHOE (TaHT€HIIMAJIBLHOE) U ITOJIHOE YCKOpEe-HUE MaTepu-
QIIbHOM TOUKH.

Texnuueckue ycmpoucmea u mexHoi02uieckue npoyeccol: CIIuJOMeTp, IBH-
PKEHHE CHapsAIOB, ILEMHbIE, LIecTepéHYaTble U pPeMEHHbIE Iepelayd, CKo-
pocmuvie 1ugpmeol.

Vlemoncmpayuu

Moienb CUCTEMBI OTCUETA, UILTIOCTPAIIHS KHHEMAaTHIECKIX XapaKTePUCTHK
TBUKCHHUSI.

Cnocobvl uccnedo8anus 08UNCEHUII.

nntocmpayus npedenvHo2o nepexood u usmeperue MeHO8EHHOU CKOPOCHIU.
[IpeoOpazoBaHue NBIKEHUH C UCTIOIB30BAHIEM MEXaHU3MOB.

[lageHue Ten B BO3IyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmronenne nmxenus Tena, OpoIeHHOro O] YTIIOM K TOPU30HTY U TOpH-
3OHTAIBHO.

HamnpagiieHne CKOPOCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

/ Ipeobpazosanue y210801i CKOpocmu 8 pedyKmope.

Cpasnenue nymetl, mpaekmoputi, CKOpoCmet 08UMCEHUS 0OHO20 U MO20 JHCe
mena 6 pazuvix cucmemax omcuéma.

Yuenuueckuii skcnepumenm, nadbopamopnwvie pabomot, npakmuxkym 1syue-
HUE HEPAaBHOMEPHOTO JABIDKEHHSI C IIEIIBI0 ONpeIeTICHUs MTHOBEHHOKWCKOPO-
CTH.

3 mepenue yckopeHus npu NpAMOIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKJIOHHOU NIOCKOCMIU.

U ccnedosanue 3asucumocmu nymu om epemenu npu pasHoyCKOPEeHHOM O8U-
DICCHUU.

3mepenue yckopeHus c60000H020 NadeHus (PeKoMEeHOO0BAHO UCHONb306d-
Hue yugposoti 1abopamopuis).

3ydeHue ABWKEHUS Tella, OpOIIEHHOTO TOPH3OHTANBHO. [Iposepka euno-
mesvl 0 NPAMOU NPONOPYUOHATILHOU 3ABUCUMOCIU MeNCOY OANbHOCMbIO NO-
1éma u HauaILHOU CKOPOCMbIO Mend.

2 3pecb U fanee NPUBOAMUTCA PaCLUMPEHHbIV NepedeHb 1abopaTopHbIX PaboT M OMbITOB, U3 KOTOPOTO yUUTENb AeNaeT BbIGOP N0 CBOEMY YCMOTPEHMIO € Y4ETOM BblbpaHHoro YMK 1 umetoierocs o6opyaoBaHus.
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3yuenue 0sudiceHus mena no OKPY#CHOCMU ¢ NOCMOSHHOU NO MOOYJIO CKO-
pocmuio.

U ccnedosanue 3asucumocmu nepuooa oopaujeHus KOHU4ecKo20 MAasimHuKa
om e2o napamempos.

2.2 Jlunamuka (7 4yacos)

2.2 Jlunamuka (10 gacoB)

[IpuHuun otHocutenbHOCTH [amuies. lepssiii 3akon Herorona. MHepuumans-
HbIE CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipunnun cynepniozunuu cui. Bropoit 3akon HeroToHa
11 MaTepuaibHOM TOukW. TpeTuil 3akoH HplOTOHA 11 MaTtepuanbHBIX TO-
UeK.
3akoH BcemMupHoro taroteHus. Cuna tsbkectu. llepBas kocmuueckas CKo-
[POCTB.
Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.
Tpenue. Buasl Tpenus (mokosi, CKoyibkenusi, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHUs CKOJIbKEHUS U cuia TpeHus nokos. Kosdduuuent tpe-
Hys. Cuiia CONPOTUBIICHUS TIPU ABHKCHUH TeJla B KUIKOCTH WIH rase.
[locTynaTtenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.
MOMEHT CHJIbI OTHOCUTENIBHO OCH BpateHus. [1neyo cubl. Y cnoBus paBHO-
BECHsI TBEPJIOTO TENA.
Texnuueckue ycmpoiicmea u npakmuieckoe npumenerue: OAINUITHAKY,IBU-
PKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
/lemoncmpayuu
. SIBNeHne UHEepLUH.
. CpaBHeHUE Macc, B3aUMOJIEHCTBYIOIIUX TEN.
. Bropoii 3akoH HeroTOHA.
. U3mepenue cui.
. CroxeHnue cui.
. 3aBUCUMOCTb CHJIbI YIPYTOCTH OT JeOopMaIuu.
. HeBecomocTs. Bec Tena npu ycKOpeHHOM MOABbEME M MAJCHHM.
. CpaBHEHHE CHJI TPEHUS TIOKOSI, KAUSHHS M CKOJIbKEHUSI.
. YcoBuUs paBHOBECHSI TBEPAOTO Teja. Buasl paBHOBECHS.
Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomaol

1. 3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

2. UccrnenoBanuie 3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIONINX B TIPYKUHE

OO ~NOoO Ul WN -

[IepBbiii 3akoH Herorona. MHepuuanbsHble cuctemsl orcuéra. [IpuHnumn or-
HocutenbHOCTH [amunes. HeunepyuanvHvle cucmemvl omcuéma (onpeoe-
1enue, npumepol).

Macca tena. Cuia. [IpuHIuIn cyneprno3unuu Cull.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tperuii 3akoH HproTOHA 1711 MaTeprUaIbHBIX TOYEK.

3aKOH  BCEMHMPHOTO TATOTEHUS. IKEUBANEHMHOCMb 2PAGUMAYUOHHOU
1 UHEPMHOLL MACCHI.

Cuna TSDKECTH. 3agucumocms YCKopeHusi c600600H020 NAOEHUsL OM 8blCOMbl
HAO noeepxXHOCMbIO NIAHembl U Om 2eocpaguueckol wupomsl. /leudsicenue
HeOecubix men u ux cnymuuxos. 3axonwvl Kennepa. IlepBas xocmMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsudcywezocs ¢ ycko-
peHuem.

Cuia Tpennsi. Cyxoe TpeHue. Cuiia TpeHHUsS! CKOJIBKEHHUS U CUjla TPEHUS Mo-
kosi. Koaddunment tpenus. Cuna CONMpOTUBICHHUS MPH ABM)KEHUU TeJa B
PKUIKOCTU WM Ta3e, eé 3a8uUcumocms Om CKOPOCHMU OMHOCUMENbHO20 08U-
DICCHUSL.

/[anenue. ['uopocmamuyeckoe oagnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mexHolo2UdecKue npoyeccovl: TOAIINIHUKH,
ITBI>KEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Vlemoncmpayuu

Habnio0enue osudiceHuss meil 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCTe-MAaX
omcuéma.

[/ [punyun omHocumenbHOCMU.

[Kauenue 08yx yuiuHoOpo8 Uil wapos pasHoll Maccvl ¢ 0OUHAKOBLIM YCKO-
peruem omnocumenbHo HeuHepYUaiIbHOU CUCmeMbl OMCYéma.

Cpasnenue pasHooeticmeyrowell NPUIONCEHHbIX K meny CUlL ¢ npousseoe-
HUeM MACCbl mena Ha e20 YCKOPEeHUe 8 UHePYUANbHOU cucmeme Omc4éma.
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1 Pe3NHOBOM oOpasiie, OT ux AehopMaIiv.
3. ccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh Bpa-Iiie-
HYS.

[Pasencmeo cull, BO3HUKAIOWUX 8 pe3yiibmame 3aumooeticmeus men. Mzmepenue
lMacc no e3aumooeticmeuro.

Hegecomocme.

Bec Tenna npu yCKOpEHHOM MOABEME U TTa/ICHUH.

[ [enmpobedicHble MexaHUusMbl.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAYCHUS U CKOJIbKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomol, npaxkmukym V3me-
[pEHIE paBHOICHCTBYIOIIEH CUJI IPU IBUXKEHUU OpyCKa [0 HAaKJIOHHOMIUIOCKO-
CTH.

/Iposepka cunomesvl 0 HE3ABUCUMOCMU 8PEMEHU OBUICEHUS OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3a0AHHOE PACCOAHUE OM €20 MACCHL.
lcciienoBaHie 3aBHCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHUHCH
[pe3nHOBOM 00paslie, OT UX JedopMaIuu.

/13yuenue 08udiCenus cucmemsl mei, C6A3aHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
néeKuil OJ10K.

I3mepenue Kodppuyuenma mpenus no eeruyune yeno6020 Kodphuyu-
enma sasucumocmu Fpp(N).

Vccnedosanue 08udiceHus Opycka no HaKJIOHHOU NIOCKOCHU C NEPEMEHHbIM
Kosghhuyuenmom mpenusi.

/13yuenue 08udCeHUs epy3a HA 8ALY C MPEHUEM.

2.3 Cratuka TBeporo tena (5 yacos)

[AOcomoTHO TBEpHoe Teno. [locTymarensHoe W BpamiaTteabHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT CHiIbl OTHOCUTENIBHO OCH BpaueHus. [lnedo cuisbl.
CrnoxxeHue cuil, NPUIOKEHHBIX K TBEpHOMY Teny. LleHTp Tsbkectu Tena.
VcnoBust paBHOBecUst TBEPJAOrO Tena. YCTOHYMBOE, HEyCTOMUMBOE, Oe3pas-
ITMYHOE paBHOBECHE.

Texnuueckue ycmpoticmea u mexXHOIO2UYEeCKUe npoyeccyl. KPOHILITEHH,
CTPOUTENIbHBIN KpaH, peléTyaThle KOHCTPYKIINH.

/lemoncmpayuu

Y crnoBust paBHOBecus. Buasl paBHOBecHSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, npakmuxym Vccie-
TOBaHME yCIIOBUI pPAaBHOBECHS TBEPAOIO TEJA, UMEIOIIErO OCh Bpa-IEHUS.
KoHCTpyrpOBaHKE KPOHIITENHOB M PaCYET CHIT yIIPYTOCTH.
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3ydeHne yCTOMYUBOCTH TBEPAOTO TEJIa, UMEIOLIErO IIJI0MAAb OIOPHI.

2.3 3aKOHBI COXpaHCHHS B MexaHHKe (6 4acoB)

2.4 3akoHbl coxpaHeHus B Mexanuke (10 gaco)

MIysibc MaTepuanbHON TOUYKH (T€a), CACTEMbI MaTepUalIbHBIX ToueK. M-
TyJIbC CHJIBI U HU3MEHEHHE UMITYJIbCa Tella.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE.
PaboTa cuiibl. MOITHOCTD CHIIBI.
Kunernueckas sHeprusi MaTepuanbHOi Touku. Teopema 00 M3MEHEHNUHU KU~
HETUYECKON DHEPIUH.
[lorennmansHast sHeprus. [loTeHnnanbpHas sHeprust ynpyro 1ehopMUpOBaH-HOM
npy>xuHbl. [loTeHnnanbHas 3Heprus Tena Bonm3u nosepxuoctu 3emnu. Iloren-
[[MaJIbHBIC ¥ HENOTEHIMATbHBIE CHIIBL. CBsI3b paOOTHl HETIOTCHIIMAIb-HBIX CHJI C
M3MEHEHUEM MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH CO- XpaHEHUsI MeXa-
HUYECKON SHEPIUH.
YIpyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuueckue ycmpoticmea u npakmuieckoe npumereHue. BOIOMET, KOIEp,
[IPYKUHHBIN TUCTOJIET, ABM)KEHUE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHeHus: UMITyJIbCa.
2. PeakTHBHOE TBM)KECHUE.
3. Ilepexoa noTeHIMAIBHON SHEPTHUH B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nadbopamopnsie padomut
1.  M3yueHue aGCOIIOTHO HEYNPYTOro yaapa C MOMOIIBIO ABYX OJMHa-
KOBBIXHUTSHBIX MasiTHUKOB.
2.  HccnemoBanue cBs3M pabOTHI CHITBI C ©3MEHEHHEM MEXaHHYECKOU
9HEP-TUM TeJla Ha IPUMEPE PaCTSHKEHHSI pE3UHOBOTO JKIyTa.

MIMITysibc MaTepUaIbHOW TOUKH, CUCTEMBI MaTEpUANIbHBIX TOUEK. [lenmp
lMacc cucmembl MamepuaibHulx mouex. Teopema o 0gudiceHuU yeHmpa
wacc.

IMITybC CUIIBI 1 MI3BMEHEHUE UMITYJIbCA TeJIa. 3aKOH COXPAHEHUS UM-
[1yJ1bCa.

PeakTuBHOE IBUKEHUE.

IMomenm umnynvca mamepuanvrot mouku. Ilpedcmasnenue o coxpaneruu
MOMEHmMa UMNYIbCA 8 YeHMPATbHbIX NOJIAX.

PaGoTa criibl Ha MaJIOM U Ha KOHEYHOM TiepeMeIeHu. [ paguueckoe
npedcmasnenue pabomsi cuivbl. MOIMHOCTH CUIIBI.

Kunetnueckast sHeprusi MaTepuaabHOM Touku. Teopema 00 M3MEHEHUUKIHE-
TUYECKOW SHEPTUM MATEPUAIIbHOM TOUYKH.

[loTeHIManbHbIC U HENOTEHIMAJIbHbIE CUIIbL. [lomenyuanvras suepeus. 1lo-
menyuanvras sHepeus ynpyeo oeghopmuposanHou npysxcunsl. Ilomen- yu-
anvHas sHepeus mena 8 0OHOPOOHOM epasumayuorHom noie. [lomenyu-ano-
Has SHepeus mena 6 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu U
eHe wapa). Bmopas kocmuueckasn ckopocmu. Tpemvs Kocmuie-ckas cKo-
pocmb.

CBs13b pabOTHI HEMOTEHIIMATIBHBIX CHJI C U3MEHEHHUEM MEXaHUYECKOM dHep-
TUU CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOM YHEpTuu. Ynpy-eue u
Heynpyaue cmoKHOBEHUs.

Ypasnenue bepnynnu 015 udeanvHotl HcUOKOCmMuU Kax cie0cmeaue 3aKoOHaco-
XpaHenus MexaHuieckou dHepeuu.

Texnuueckue ycmpoucmea u mexHolocudecKue npoyeccovl: NBUKEHUE pa-
KET, BOJOMET, KONEP, MPYKHUHHBIA MMUCTOJET, 2UPOCKON, hucypHoe Kama-
HUe Ha KOHbKAX.

Ulemoncmpayuu

3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE nBMKEHUE. M3mepenue mouy-
HOCIU CUTTDL.

I3menenue snepeuy mena npu cosepuieHu pabomeoi.

B3anMHBIE NpeBpaleHnss KHHETUYECKOW U MOTEHIHUAIBbHON SHEPTHM MPpH
NEMCTBUM Ha TEJIO CHJIBI TSDKECTH M cuilbl ynpyroctu. CoxpaneHue sHep-
ouu npu c600600HOM NAOEHUU.
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Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, RPAKMUKYM
1. U3mepenue umnynvbca mena no mopmo3HOMY NYNiu.
2. Usmepenue cunvl mseu, CKoOpocmu MoOeIu 31eKmpomMoOuis u MOWHO-
CMu Cuibl mazu.
3. CpasHeHue usmeHeHUs UMRYIbCA Meia ¢ UMNYIbCOM CUTHL.
4. Hccnedosanue coXpaneHuss UMnYibca npu ynpyeom 63aumo0eicmaul.
5. Usmepenue Kunemuueckou sHepeul meia no mopmo3HoMy nymu.
6. CpasHeHue usmeHeHUuss NOMEHYUANbHOU IHEPSUU NPYHCUHBL C pAOOMOU
CUbL MPeHUs.
7. Onpedenenue pabomsi cuibl mpeHusi npu OBUICEHUU Mead NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MounekyisipHast pusnka u TepMoanHaMuka (24 gaca)

Tema 3. MonekyssipHast ¢pusuka u TepmoanHaMuka (49 gacos)

3.1 OCHOBBI MOJICKYJIIPHO-KUHETHYECKOM Teopu (9 4acoB)

3.1 OCHOBBI MOJICKYJIIPHO-KHHETHYECKO# Teopuu (15 gacon)

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBaHUe. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep ABMKEHUS U
B3aMMOJICVCTBUS YACTHI] BelecTsa. Mozenu CTpoeHus ra3os, )KMIKOCTEH U
TBEP/BIX TEJ U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MOJIENIEH.
Macca u pazmepsl Mosiekyil. KonnuectBo Bemectsa. [locrosinnas ABoraapo.
TeruioBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp
Lenbcus. Moaens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETHUYECKOW TEOPUHU HIeANIbHOTO ra3a. AOCONIIOTHAS TeMIepaTypa Kak Me-
[pa cpeiHel KUHETUYECKOM SHEPTuy TEIJIOBOTO ABM)KEHUS YacTHUII rasa.
[[Ixana TemnepaTtyp KenbsBuna. ['a30Bble 3aK0HBI. YpaBHeHHEe MeHpene-
eBa—Kaneiipona. 3akon Jlanbrona. M3ompoiiecchl B uaeaibHOM rase ¢ mo-
CTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe mpecTaBieHne U30mpo-
[IECCOB: U30TE€pMa, U30X0pa, n3o00apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. TEpMOMeETp, 6apo-
METP.

Vlemoncmpayuu

1. OnbITHI, TOKa3bIBAOIINE JUCKPETHOE CTPOSHHE BEIECTBa, (GOTO-
rpadUUMONIEeKyJ1 OPTaHUYECKUX COeIMHEHUH.

2. OnbIThl 10 UG GY3UH KUIKOCTEH U ra3oB.

3. Mojiens OpOyHOBCKOTO JIBUKCHHS.

4. Monens ombita [lTepHa.

(OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIpHO-KUHeTHuueckoil Teopun (MKT), nux
onbITHOE 00ocHOBaHue. [luddys3usa. bpoyHoBckoe aBmkeHne. Xapakrep
IIBH>KEHUS M B3AMMOJICHCTBHS YaCTHULl BEIIECTBA. MoJiesI CTPOEHHUS Ta30B,
PKUIKOCTEH U TBEPIBIX TN U 0OBSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
bTUX Mojeneil. Macca u pa3mepsl MoJiekya (atomoB). KonmdecTBo Beliie-
ctBa. [locTossHHas ABoraapo.

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

Mopens naeansHoro raza B MKT: gacTuiipl raza ABUKYTCS XaOTUYECKUH

HE B3aMMOJIEUCTBYIOT APYT C APYTOM.

["a30BbIC 3aKOHBI. YpaBHeHHe MeHeneeBa—KianeipoHa.

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

M30mponecchl B U1€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpecTaBieHe U30IPOLIECCOB: U30TEPMa, U30X0Pa, U30-

Oapa.

CBs13b MEX]1y JIaBJICHUEM U CPEIHEN KHHETUYECKOHN YHEpruei nocTymna-Teib-
HOTO TETJIOBOTO JBMKEHUSI MOJIEKYJI HJI€aIbHOIO Ta3a (OCHOBHOE YpaBHEHUE
MKT upneanbHOro rasa).

Cés3b abconommnol memnepamypvl MepMOOUHAMUYECKOU CUCTNEMbL CO CPeO-Hell

KUHEmU4ecKol aHepeued nocmynamelbHoco menjlo6oco 08UdICEHUS €€
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S. OneIThI, [OKa3bIBAIOUINE CYILIECTBOBAHNE MEKMOJIEKYJIIIPHOTO
B3aUMO-ICUCTBUS.
6. Moaens, MILTIOCTpUpPYOILAs IPUPOAY JaBJICHUS ra3a Ha CTEHKU COCy/a.
7. OnbIThI, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJICAJIBHOIO T'a3a,
U30-TIPOLECCHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul

1. Omnpenenenne Macchl BO3yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE U3Me-
peHnito0bEMa KOMHATBI, AaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.
2. HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pas3-

PEIKCH-HOI'O I'a3a.

yacmuy.
Texnuueckue ycmpoucmea u mexHoaio2uiecKue npoyeccuvl: TepMOMeETp, Oa-
[POMETP, nOIYyUeHUEe HAHOMAMEPUAILO8.

Vlemoncmpayuu

Moeny TBHKEHUS YaCTHII BEIIECTBA.

Mosienb OpOyHOBCKOTO JTBUKECHHS.

B1OeoponuK ¢ 3anuchbio peaibHo20 OPOYHOBCKO20 OBUNCEHUS.

uddysus xuaKocTei.

Mopaens onbita LlTepHa.

[IpuTskeHrnEe MOJIEKY L.

Moieny KpUCTAUTHIECKUX PEIIETOK.

HabmroneHne u rccie1o0BaHne H30IMPOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomut, npakmuxym Hcce-
0osanue npoyecca yCmaHo8Je sl Mmenio8020 pasHo8ecUs npu men-1000Mmexe
eorcoy eopsueti U X0100HOU 80001

/13yueHue uzomepmuieckoeo npoyecca (peKomeHO008aHo UCNOIb308AHUE
yughposoil 1abopamopuu).

3yuenue uzoxoprozo npoyecca. M3yyenue uzobapHozo npoyecca.

/[posepka ypasHenuss CoCmosiHusl.

3.2 OcHoBbl TepmoauHamuku (10 gacos)

3.2 OcuoBbl TepmogrHamuks (20 gacoB)

TepmoanHaMuueckas cuctemMa. BHyTpeHHsIs SJHEprus TEpMOJUHAMUYECKON
CHCTEMBI U c11oco0bI €€ n3MeHeHus. KomnuecTBo TemnoTel U padbota. BHyT-
[PEHHSISI SHEPIUs OJTHOATOMHOTO MICAJIbHOTO ra3a. Buabl Teruionepenaydn:
TEIJIONPOBOJHOCTb, KOHBEKLIHS, U3JIyYEHUE. Y IeIIbHAs TEIIIOEMKOCTD Be-
niecTBa. Konm4uecTBo TEMIOTH IPH TEILIONepeIaye.

[TonsiTue 06 agnabarnom mporecce. [lepBblit 3akoH TepmoguHaMuku. 1pu-
MEHEHHE MEePBOro 3aKOHAa TEPMOJMHAMUKH K M3ompoueccam. ['paduueckas
WHTEpIpeTaiys paboThI rasa.

BTopoii 3akoH TepmoanHaMuki. HeoObpaTHMOCTh IPOLIECCOB B IPUPO/IE.
TemoBsie MamuHbL. [IpyUHIMIBL HeHicTBUS TETIOBBIX MamiuH. [Ipeodpaso-
BaHUs SHEpruu B TerioBbiX MamuHax. KITJ[ remioBoit mammuel. [{ukn Kap-
HO u ero KII/I. Dkonornyeckue npoOiaeMbl TEIIO3HEPTETHKH.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumMeHeHye. IBUraTellb BHyT-
[PEHHEro cropaHus, ObITOBON XOJOAUIBHUK, KOHIAUIIUOHED.

lemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempui. Ilapamempor 1/] cucmemol
Kak cpeOHue 3Ha4eHUs 6eUYUH, ONUCHIBAIOUWUX e€ COCMOsHUE Ha MUKDO-
CKONUYEeCKoM yposHe.

Hynesoe nauano mepmoounamuxu. Camonpousgonvras pearaxcayus T/] cu-
cmembl K menjio8oMy pagHOGeCUIO.

Mosienb uaeaabHOro raza B TEpMOJMHAMHUKE — CHCTEMa YpaBHEHUH: ypaB-
HeHue MenaeneeBa—KitaneiipoHa U BbIpaXKE€HHUE JJIsI BHYTPEHHEN SHEPIrUMU.
Y coBHS MPUMEHUMOCTH TOW MOJENU: HU3Kas KOHLEHTpAlus 4acTHIl, BbI-
COKHE TemIepaTyphl. BelpaxkeHue [j1s1 BHyTpEeHHEH SHEPTrUM O0JIHOATOMHOTO
1eaJIbHOTO Tas3a. Keazucmamuueckue u necma-
muueckue npoyecchwi.

JneMeHTapHas paboTa B TepMoJMHaMMKe. Brrurciaenue paboTsl o rpaduky
rporiecca Ha PV-auarpaMme.

Temonepenaya kak crnocod U3MeHeHHs BHyTpeHHel sHeprun TJ1 cuctemsl
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1.  l3meHeHHe BHYTpEHHEW SHEPIUH Teja MPH COBEPILIEHUU PaOOTHI:
BBUIET IPOOKHU M3 OYTHUIKY O] ICWCTBUEM CIKATOTO BO3/AyXa, HAarpEeBaHUE
a¢dupa BIaTyHHOU TPyOKe myTEM TpeHUs (BUICOIEMOHCTpAITH).
2.  V3MeHeHuWe BHYTPEHHEW dHEPTUU (TEMIIEpPATyphl) Teja MPHU TEIUIO-
nepe-aaue.
3. OmbIT o anabaTHOMY PaCIIMPEHHUIO BO3AyXa (OIMBIT C BO3IYIITHBIM
OT-HHUBOM).
4.  Mopenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, peak-
THUB-HOTO JIBUTATEJs.

Yuenuueckuii a3xcnepumenm, nabopamopnsie padomeul

1. U3mepenue yaenbHON TEIIOEMKOCTH.

0e3 coBepiieHus paboThl. KoHBeKIIMs, TEMIONPOBOIHOCTD, H3ydyeHue. Ko-
ITAYECTBO TEIUIOTHI. TerIoEMKOCTh Tena. YoenvHas u monsapuas menio- ém-
Kocmu eewjecmsa. Ypasuenue Maiiepa. Y ienbHasi TEIJI0Ta CTOPAHUS TOM-JIU-
Ba. Pacuér konuuecTBa TEIIOTH NpHu Teruonepenaue. Ilousarue o6 anua-
OatHOM mporiecce. [lepBblit 3aKk0H TepMOIMHAMUKUA. BHYTpeHHss SHEpPTHsl.
KonuyecTBo TEIIIOTH U paboTa Kak Mepbl U3MEHEHUs BHyTpeHHe sHeprun T /]
CUCTEMBI.
BTopoii 3aK0H TepMOJIMHAMUKH 11 PABHOBECHBIX IIPOLIECCOB: Yepe3 3a1aH-
HOE paBHOBecHOE cocTossHue T /[ cuctemMbl MPOXOAUT €TUHCTBEHHAS a/lua-
Oara. AGcontoTHas TeMiieparypa. BTopoii 3aKkoH TepMOAMHAMUKY J1JIs1 HEpaB-
HOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEpeaTh TEIUIOTY OT 00Jiee X0- JIOAHOTO
Tesa k Oosiee Harpetomy 0e3 komneHcauuu (Knaysuyc). Heobpatu-mocTth
MPUPOIHBIX TTPOLIECCOB. [IpUHIUTIBI 1€HCTBUS TETVIOBBIX MAIIIKH.
KII/I. Makcumanbaoe 3Hauenne KIIJI. [ukn KapHo. Dkonoruyeckue ac-
[EKThI UCII0JIb30BAHUS TEIUIOBBIX JABUTaTesel. TennoBoe 3arps3HeHne OKpy-
PKAIOIIE Cpebl. Texnuueckue ycmpoti-
Ccmea u mexHoar02uyecKue npoyeccol: X0JIO0ANIbHUK, KOHAULIUOHED, AU3€IIb-
HBII 1 KapOIOpaTOPHBIN IBUTATEHN, NAPO8As MypOUHA, Noiydenue CeepXHU3-
Kux memnepamyp, VMuiu3ayus « meniogulx» omxo008 ¢ UCNOIb308AHUEM
menyio6020 Hacoca, ymuausayusi OUOOPSAHUYecKo20 Moniuea 0Jis 6vipa-
OOMKU «Menioso» u d1ekmpornepeuu. /lemoncmpayuu

1. I3MeHeHue TeMIepatypsl Mpu aainadaTHuecKOM paclIupEeHUH.

2. Bo3ymiHoe OrHHBO.

3. CpaBHeHUE YJENbHBIX TEMIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHHSI BHYTPEHHEN YHEPIHUH.

5. UccnenoBanue aquabatHoro mpoiiecca.

6. KomnwvromepHhvie mooenu mennogulx dgueamernell.
Yuenuueckuii 3xcnepumenm, nabopamopusie padomoi, npaKmuKym

1. 3mepeHne yaenbHONU TEII0EMKOCTH.

2. Uccnedosanue npoyecca ocmviéanus eeuecmsa.

3. Uccnedosanue aouabammnozo npoyecca.

4. U3yyeHue 83aumocsesa3u IHepUU MEHCMOTIEKVIAPHO20 83aUMO0eUCEUs.
1 memnepamypbl KUNEHUsL HCUOKOCTEI.

3.3 ArperatHbie cOCTOsTHUS BeriecTBa. Pa3oBbie mepexoisl (5 4acoB)

3.3 ArperartHbie cocTosiHus BelecTBa. Da3oBbie nmepexonl (14 yacos)

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenue u kunenue. AOCOTIOTHAS U

[TapooOpazoBanue u KoHAeHcaIs. VcriapeHue u KuteHue. Y AebHast
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OTHOCHUTEJIbHAs BJIAXKHOCTh BO3Ayxa. HacellleHHBIN map. YjaenpHas Ten-
oTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPATypbl KUIICHHs OT JaBje-
HUSI.
TBEpnoe teno. Kpucrammmueckue u amopdHslie Tena. AHU30TPONHS CBOMCTB
KkpucTtayioB. XKuakue kpucramisl. CoBpeMeHHbIe MaTepualbl. [InaBnenue u
KpUCTaJUIM3aLus. Y JenbHas TerioTa miasiaeHus. Cyonuma-1us.
YpaBHEHHE TETIOBOTO OayiaHca.
Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue: TArpoMeTp 1 Mcu-
XpOMETP, KaJTOPUMETP, TEXHOJIOTUHU MOTYyUYEHHUSI COBPEMEHHBIX MaTEepH-aJIOB,
B TOM 4MCJI€ HAHOMaTEPHUAJIOB, U HAHOTEXHOJIOTHH.
lemoncmpayuu
1. CpoiicTBa HACHIIIEHHBIX MAPOB.
2. Kunenve npu NOHWKEHHOM JIaBIICHUU.
3. CrtocoObI U3MEpEeHNs BIIAKHOCTH.
4. HaGnroieHue HarpeBaHus U IUIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.
5. JleMoHCTpaus KPUCTAILIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie padomot
1. IsmepeHne OTHOCUTENBHOM BIAYKHOCTH BO3/1yXa.

TeTTI0Ta MapooOpa3oBaHMUsI.

HaceimenHbie 1 HEHACHIICHHbIE Maphl. KauecTBeHHAs 3aBUCUMOCTD TIJIOT-
HOCTH U JIaBJICHUS HACBIIIEHHOT'O IIapa OT TeMIEPaTypbl, UX HE3aBUCH-
MOCTB OT 00bEMa HACKIIIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyPhl KUIle-
HUS OT JaBJICHUS B KHUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAsI U OTHOCUTEINIbHAS BIAXKHOCTD. TBEpI0E
renno. Kpucrannueckue u amopdHbie Tenia. AHU30TPOINS CBOMCTBKpHUCTAI-
noB. [1naBnenue U KpucTaM3anys. Y 1elibHas TerioTa miasieHus. Cyomu-
Marus.

/[echopmayuu meépdozo mena. Pacmsocenue u cocamue. Cosue. Mooy
FOnea. Ilpeden ynpyeux oegpopmayuil.

Tennosoe pacuwiupenue sxcuokocmell u meépovlx mei, 00vbEMHOE U IUHell-
Hoe pacuiupenue. AHeapMOHU3M MENI08bIX KOJLeOAHUL Yacmuy euecmea
KaK npuduHa Meniogo2o pacuuperusi mei (Ha KauecmeeHHOM YPOBHE).

[/ [peobpazosanue 3Hepauu 6 azosvix nepexodax. YpaeneHue menio8o2o
Oananca.

I losepxnocmuoe namsdiceHue. Koagpguyuenm nosepxnocmrnozo namsoice-
nus. Kanunnsapuvie aenenus. /lagnenue noo UCKPUBLEHHOU NOBEPXHOCMbIO
brcuokocmu. @opmyna Jlannaca.

Texuuueckue ycmpoticmea u mexHoa02uiecKue npoyeccyl: XuJKue Kpu-
CTaJlJIbl, COBPEMEHHBIE MaTEPUAIIHI.

Vlemoncmpayuu

TemoBoe pacmmpenue. CBOMCTBA HACKIIIEHHBIX MapoB. Kunenue. Kune-
HUE MPU TTOHWKEHHOM JaBJICHUU.

3 mepenue cunvl nogepxHocmuo2o Hamsxcenus. Onvlimol ¢ MbLIbHbIMU
naénxamu.

Cmayueanue. Kanunnapuvie aenenus. Mooenu HeHbIOmMOHOBCKOU HCUOKO-CIU.
CriocoObI M3MepeHns BIaKHOCTH. VccrieoBaHe HarpeBaHus U IJIaBJie-
HUSl KPUCTAJUIMYECKOTO BEIIEeCTRA.

Buowi deghopmayuii. Habooenue manvix oegpopmayuii. Yuenuueckuii
hKcnepumenm, 1adopamophvie padomaol, nPaKmMuKymH3yuenue 3axKo-
HOMepHOCmel UCNApeHUsl HCUOKOCMELL.

/3mepenue yoenbHOU meniomol niasienus ibod.

U3yuenue ceouicme HACbIWEHHbIX NAPOs.

19




3mepeHune abCoMIOTHOM BIIAXKHOCTH BO3/TyXa U OIICHKA MACChl TAPOBB
T[TOMCILICHHUU.

3 mepenue koa¢hhuyuenma nogepxHOCmMHO20 HAMANCEHUS.

I 3mepenue mooynsa FOnea. Hccrneoosanue 3asucumocmu oeghopmayuu pe-3u-
H06020 0OpaA3ya OM NPUNOINCEHHOU K HEM) CUTIbL.

Tema 4. DiekTpoarHaMuka (22 daca)

Tema 4. Dnexrpoaunamuka (54 daca)

4.1 Dnekrpocratuka (10 gacos)

4.1 Dnextpuyeckoe mose (24 yaca)

DneKTpu3anus Tel. DJIEKTpUYecKUil 3apsal. /[[Ba Buaa aleKTpUYECKUX 3a-
psinoB. IIpOBOJHUKM, NUANEKTPUKU M IOJYNPOBOJHUKU. 3aKOH COXpaHe-
HYS DJIEKTPUYECKOro 3apsja.
B3aumoneiictBue 3apsioB. 3akoH Kyiona. TouedHslil 3J1IeKTpUUECKUii 3a-
psa. Dnextpudeckoe nosue. Hanpsok€HHOCTB 2nexTpudeckoro nods. [Ipun-
[IUII CYNIEPIIO3ULINHU IEKTPUUECKHUX oJiel. JIMHUM HanpsyKEHHOCTH 3JIEK-
TPUYECKOIO MOJIS.
PaGoTa cui snexktpoctatudeckoro nosis. [lorennuan. Pa3nocts noteHua-
110B. [IpOBOAHNKY M TUAJIEKTPUKH B AJIEKTPOCTATUYECKOM Iouie. Juasex-
TpUUYecKas IPOHULIAEMOCTb.
DnekTpo€MKOCTh. KoHaeHcaTop. D1eKTpOEMKOCTD INIOCKOT0 KOHIEHCA-TOPa.
DHEprus 3apsKEHHOr0 KOHAEHCATOopa.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHexue: SIEKTPOCKOIL,
PIIEKTPOMETpP, DJIEKTPOCTaTHUECKash 3allUTa, 3a3€MIJIEHUE DJIIEKTPONpuoOo-
[POB, KOHAEHCATOP, KONMPOBAJIBHBIN aIlliapaT, CTPYMHBIN IPUHTED.
/lemoncmpayuu

1. YerpoiicTBO M IpUHIMI AEHCTBUS 2JIEKTPOMETPA.

2. B3auMmosieiicTBHe Ha3IEKTPU30BAHHBIX TEN.

3. DieKTpuYecKoe 1moJje 3apsHKEHHBIX TEIl.

4. IIpoBOJHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

5. DnexkTpocTaTHyecKast 3aluTa.

6. JIMPIEeKTPHUKH B DIIEKTPOCTATUIECKOM TIOJIE.

7. 3aBUCUMOCTb JIEKTPOEMKOCTH TJIOCKOTO KOHJIEHCATOPA OT IIOIIAIN

IJIaCTUH, paCCTOAHUA MCXKIY HUMHU U I[I/IBHCKTpI/I‘{CCKOﬁ IMPOHUITACMOCTH.

8. DHeprust 3apsHKEHHOTO KOHJIEHCATOpa.
Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomaol
1. 3amepeHue IeKTpOoEMKOCTH KOHICH CaTopa.

DNIeKTpU3aIus Tel U €€ MPOsIBICHUS. DJISKTpUUeCKUi 3aps. JlBa Buaa
PIIEKTpUYECKUX 3apsA10B. [IpOBOJHUKY, TUAIEKTPUKH U NTOTYTIPOBOIHUKH.
DJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsi. 3aKOH COXPAHEHUs JIEKTpUYe- CKO-
ro 3apsja.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpuye-
ckoe nosie. Ero neicTere Ha anekTpudeckue 3apsapl. Hanpssk€HHOCTD ilek-
rpuaeckoro nost. [IpoOuslii 3apsiz. JInHuKM HAIPS-KEHHOCTH AIIEKTPUUECKOTO
noJ1s1. OJHOPOJHOE IEKTPUUECKOE ITOJIE.

[loTeHIManbHOCTh JIEKTPOCTATUUECKOTO MOJIsl. Pa3HOCTh MOTEHIIMANIOB U
HanpspbkeHue. [loTeHuanbHas sHeprus 3apsiia B 3JIEKTPOCTaTUYECKOMIIO-

ne. [lorenuuan snekrpocrarnyeckoro noisi. CBs3p HaNPSKEHHOCTH

[10JIs1 ¥ Pa3HOCTH MOTEHIMAJIOB JIJIsl JIEKTPOCTATUUECKOIO oI (Kak of-
HOPOJIHOTO, TaK U HEOJTHOPOIHOTO).

[[pyuHIKI CyTIEPIIO3UITNH SJIEKTPUUECKUX TTOJIEH.

[ lone moueunoeo 3apsioa. [lone pasnomepro 3apsiscentoti cghepwl. Ilone pas-ro-
lMepHo 3apsicenHo2o no 0o6vémy wapa. Ilone pasHomepHo 3apsaxicentol becko-
Heunou niockocmu. Kapmunol aunuii nanpsasicénnocmu omux noneu

U SKEUNOMEHYUATTbHBIX NOBEPXHOCMEL.

[[pOBOOHMKYM B 2JIEKTPOCTATUYECKOM I0JI€. Y CIOBUE PABHOBECUS 3aps/IOB.
J[MIeKTPUKU B 3JIEKTPOCTATHYECKOM Mosie. [{uanekTpruyeckas mpoHuLae-
MOCTb BELIECTBA.

KonneHcarop. DneKkTpoéMKOCTh KOHEHCATOpa. DIEKTPOEMKOCTh INIOCKOTOKOH-
eHcaropa.

[ lapannenvroe coeounenue konoencamopos. IlocniedosamenvHoe coeoune-nue
KOHOeHcamopog. DHePTUs 3apsKEHHOT0 KOHAEHCaTopa.

/[uoicenue 3apanceHHol Yacmuybl 8 0OHOPOOHOM dneKmpuyeckom none. Tex-
HUuuecKue yCmpoucmea u mexHoio2uyecKue npoyeccyl: 3NEKTPOCKOI, IEKTPO-
METp, 2IeKTpOCTaTHYECKas 3alUTa, 3a3€MIICHHE YIEKTPONpHuOOpOB,
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KOHJICHCATOPHI, eenepamop Ban de I paagha.

Vlemoncmpayuu

Y CcTpOICTBO U MIPUHIUIT IEUCTBUS JJIEKTPOMETpA. DIEKTPUUECKOE MOJIe 3a-
[PSOKEHHBIX IMAPUKOB. DICKTPUIECKOE MOJIE IBYX 3apsDKEHHBIX TUIACTHH.
IMooenv anekmpocmamuueckozo eenepamopa (Ban oe I'paaga).
[IpOBOIHUKY B AJIEKTPHUUECKOM TI0JI€. DIEKTPOCTATHUECKAS 3aIUTA.
Yemporticmeo u oelicmeue koHoencamopa NOCMOSHHOU U NEPEMEHHOU EM-
Kocmu.

3aBHCUMOCTBH JEKTPOEMKOCTH IIJIOCKOTO KOHACHCATOPa OT TUIOIIAIHN TIa-
CTHH, PACCTOSHHSI MEX/Ty HUMH U JIUAJICKTPHUECKON TIPOHHUIIAEMOCTH.
DHEPTHUs JIEKTPUIECKOTO TOJIS 3apPsHKCHHOTO KOHJIEHCATOPA.

3apsaoka u paspsaoka koHOeHcamopa uepes pe3ucmop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomot, npaKmuKym
Oyenka cun 83auMo0eticmaus 3apsdHCeHHbIX mell.

[Habnro0enue npespawyeHus SHepeuul 3apsaiceHH020 KOHOeHCamopa 6 SHep-
U0 U3TYYeHUs.

ceemoouooa. Hzyuenue npomexanus moxa 6 yenu, cooepicaujeli KOHOeHCa-mop.
\Pacnpedenenue pazHocmu NOMeHYyuanios (Hanpsaicenuss) npu nocieoosa-
menvHoM coeouneHuu

KonOencamopos. Hccnedosanue pazpsoa KOHOeHcamopa yepes pe3ucmop.

4.2 TloctostHHBIHN 2ekTpruuecKuit ToK. TokH B pa3HbIX cpeaax (12 yacos)

4.2 TToCTOSTHHBIH dIIeKTpHUYECKHii TOK (24 yaca)

DIIEKTPUUECKHI TOK. Y CJIOBHS CYIIECTBOBAHUSI DJIEKTPUUYECKOT0 ToKa. Mc-Tou-
HUKHU ToKa. Cuia Toka. [IocTosIHHBIN TOK.

Hanpsxenue. 3akon Oma Ji71s ydacTKa LEeTH.

DIIEKTPUUECKOE COMPOTUBIIEHUE. Y AEIBHOE COIPOTUBIICHHUE BEILIECTBA.
[locnenoBarenbHOE, TapaUIEIbHOE, CMEIIAHHOE COEAMHEHHNE TPOBOIHH-

KOB.

PaGoTta anekTpuueckoro Toka. 3akoH Jxoymss—JIlenna. MomHoCTh 2iiek-
TPUYECKOTO TOKA.

JIC u BHyTpEHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA. 3aKOoH OMa JJ1s1 OoJI-HOU
(3aMKHYTOM) 2NeKTprueckoi nenu. KopoTkoe 3aMbIkaHuUE.

DJIEKTPOHHAs TTPOBOJUMOCTH TBEPJBIX METAJIOB. 3aBUCUMOCTH COTPO-THB-
NIeHUs METaIOB OT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

Cuna toka. [TocTossHHBIN TOK. Y CI0BHSI CyIIECTBOBAHUS TIOCTOSTHHOTO
hiiekTpuueckoro Toka. Mcrounuku Toka. Hanpsokenue U u 9J1C E. 3akon
OMa 1151 y4acTKa LeTIH.

(DIIEKTPUYECKOE COITPOTUBIIEHNE. 3aBUCUMOCTD COITPOTUBIIEHUS OJHOPO.I-
HOT'O ITPOBOJIHHKA OT €r0 JUIMHBI ¥ TUIOLIAAH ITOIEPEYHOr0 CEUEHUS.

Y 1e1bHOE COITPOTUBIICHHUE BEILIECTBA.

[locnenoBarenbHOE, MapajuIeIbHOE, CMENIAaHHOE COEJUHEHUE ITPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX dNEKTpUUYecKuX Lenei. /lpasuna Kupxzoga.
PaGota anektpudeckoro Toka. 3akoH Jxoyns—Ilenna.

MOITHOCTD ANIEKTPUUYECKOTO TOKa. Tennosas mMowjHocmo, 6vloensemas Ha
pezucmope.

O/IC m BHyTpeHHEEe CONpPOTHBJICHME HCTOYHMKA TOKa. 3akoH Owma s
[MOJTHOM (3aMKHYTOMW) JIEKTPUUECKON 11enr. MOIIHOCTh UICTOYHHKA TOKA.
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[TonynpoBomauku. COOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTH TIOIYIIPO- BOJI-
HUKOB. CBolicTBa p—N-niepexoa. [TomynpoBogHUKOBBIE TPUOOPHI. DIIEKTPH-
YECKHIA TOK B pACTBOPAX M PACIUIaBaX AJIEKTPOIUTOB. DJICKTPOIU-THYCCKAS
muccoruanus. IeKTPOoIIn3.

DJIEKTPUUYECKUI TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBIAPA3psI.

Momnnus. 11naszma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue . aMuepmMeTp, BoJb-
TMETp, PEOCTAT, UICTOYHUKH TOKA, HJIEKTPOHArpeBaTEIbHbIE TIPUOOPHI,DIICK-
TPOOCBETUTEIbHBIC PUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYyM- HBII /U~
0]1, TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, OTYITPOBOIHUKOBBIN 110/, FAJIbBAHUKA.
lemoncmpayuu

1. M3mepenue cuiibl TOKa U HAMIPSKEHUSL.

2.  3aBUCHMOCTb CONPOTHUBJICHMS LMUIMHIPUYECKUX HMPOBOJHUKOB OT

JUIMHBI, TUIOIIA U MOTIEPEYHOI0 CEYEHUsI U MaTepuaa.

3. CMerianHOe coeIMHEHNE TPOBOIHUKOB.

4. Tlpsimoe nzmepenue DJ1C. KopoTkoe 3amblKkaHH€E I'aJIbBAHUYECKOTO 3JIe-

MEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHMUSI.

5. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTb 3JIEKTPOJIUTOB.

7. HckpoBoii pa3psii M IPOBOJUMOCTb BO3yXa.

8.  OnHOCTOPOHHSS MPOBOAMMOCTD AMO/A.
Yuenuueckuii sxcnepumenm, nadbopamopnsie padomut

1. 3y4eHune cMemaHHOro COeIMHEHUS PE3UCTOPOB.

2. N3mepenne D/1C ucTouyHNKA TOKA M €70 BHYTPEHHETO COMPOTHBIICHHS.

3. Habmronenue snextpomiusa.

KopoTkoe 3aMbIKaHuE.

[KoHOencamop 6 yenu nocmosanHo20 moxa.

Texnuueckue ycmpoucmea u mexHoao2uiecKue npoyeccyl: aMnepmeTp,
BOJILTMETP, PEOCTAT, CYETYUK IIEKTPUIECKOM SHEPIUH.

/lemoncmpayuu

13MepeHue cuiibl TOKa U HaIPSDKEHUS.

Vccnedosanue 3a8UcUMOCmu CUbL MOKA OM HANPANACEHUs 01 pe3ucmopa,
1aMAbl HAKAIUBAHUSL U C8EMOOU0OA.

3aBUCUMOCTb COIIPOTUBIICHUS IMJIUHAPUYECKUX TPOBOAHUKOB OT JJIUHBI,
[JI01LAU TIOTIEPEYHOr0 CEYEHHSI U MaTepHalla.

/ccnedosanue 3a8UCUMOCU CUNbL MOKA OM CONPOMUBLEHUSA NPU HOCMO-SH-
HOM HANPAJCEHUU.

[Ipsimoe nzmepenue I/C. KopoTkoe 3aMblkaHn€ TajIbBaHUYECKOIO AJIe-
MEHTa U OIICHKA BHYTPEHHETO CONpOTUBICHUs. Cnocodwbl coeduneHus uc-
mounuxos moka, I[C bamapeil.

U ccnedosanue pazHocmu nOMeHYUanio8 mexcoy noaocamu UCMoYHUKA
moKka om cuibl moKa 6 yenu.

Yuenuueckuii 3xkcnepumenm, nabopamopuuie padomoi, npakmukym
ccnedosanue cmeutanno2o coeouHerus pe3ucmopos.

3 mepenue yoenbho2o conpomueieHus npo8oOHUKOS.

U ccnedosanue 3a8UCUMOCmU CUNbL MOKA OM HANPANCEHUs. OJisL TAMNbIHAKAIU-
BaANUSL.

Yeenuuenue npeoena usmepenusi amnepmempa (6onommempa). Uamepe-
Hue DJ[C 1 BHYTPEHHETO COMPOTHUBIICHUSI UCTOYHHKA TOKa. Mccnedosanue
zasucumocmu I/{C eanveanuyecko2o snemeHma om epe-meHu npu Kopom-
KOM 3aMbIKaHUU.

U ccnedosanue paznocmu nOmeHyuano8 mexcoy noaocamu UCMoYHUKa
moka om cunbl Moka 6 yenu.

[ ccnedosanue 3asucumocmu NOAe3HOU MOWHOCMU UCIOYHUKA MOKA OM
CUbl MOKa.

Ha0mroenune amexTpoansa

4.3 Toxu B pa3HbIX cpenax (6 yacoB)

(DneKTpUYecKas MPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAs IpO-
BOAMMOCTH TBEPBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIOB OT
reMiieparypbl. CBEpXIIPOBOAMMOCTD.

22




DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX My4KOB. [loy-
rpoBoAHUKH. COOCTBEHHAS M MPUMECHAS IIPOBOIUMOCTD MOJIYIPO- BOHU-
koB. CBoiicTBa p—N-nepexosa. I1oynpoBoIHUKOBBIE TPUOOPHI. DIEKTPH-
YECKUM TOK B DJICKTPOJIUTAX. DJIECKTPOIUTUUECKAS TUCCOLUALINSL. DJIEKTPO-
mu3. 3akonbl apanes A1 3IeKTpoIn3a.

DIIEKTPUUYECKHM TOK B razax. CaMoCTOSATEIbHbIN U HECAMOCTOSTEIbHBIHN
[pa3psn. PasnnuHple THUIBI CAMOCTOSTENBHOIO pa3psaaa. Monnus. [1nazma.
Texnuueckue ycmpoticmea u npaKmuyeckoe npumerenue: razopaspsiiHble
TaMIIbl, 2JIEKTPOHHO-ITy4eBas TpyOKa, MOIYIIPOBOJHUKOBBIE TPUOOPHI:
TO/T, TPAH3UCTOP, POTOAUO, CBETOINO/; TAIbBAaHUKA, padUHUPOBAHUE
M€/, BBIIIABKA ATFOMUHHUS, SJIEKTPOHHAS! MUKPOCKOIIHUS.

Vlemoncmpayuu

3aBUCUMOCTB COIPOTUBJIEHUSI METAJNIOB OT TeMIiiepaTypsl. [I[poBoaumocTsb
IIEKTPOJIUTOB.

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

CpasHenue npogoouMocmu Memaiios u noynpo8oOHUKOS.
OHOCTOPOHHSISI IPOBOAUMOCTD IUOA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomol, npakmuxym
Habutoienue anexrponusa. Msmepenue 3apsoa o0nosanenmno20 uona. Mc-
C1e008aHUe 3A8UCUMOCIU CONPOMUBIIEHUS] MEPMOPE3UCOpA Om meM-nepa-

mypul.
CHamue 601bm-amMnepHol Xapakmepucmuxku ouood.

OU3NYECKUU ITPAKTUKYM (16 yacoB)

Cnocobvl uzmepenus @uuyeckux GenuyuH ¢ UCHONIb308AHUEM AHANIO208bIX U
UUDPOBLIX UIMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abconomuvie U OMHOCUMENbHBIE NOSPEUHOCIU USMEPEHUL (PUUYeCKUX
eenuuun. OyeHka epanuy nocpeuHocmel.

[ Iposedenue KOCBEHHbIX UMEPEHUll, UCCTe008AHULL 3a8UCUMOCmel Du3u-
YeCKUX GeUYUH, NPOBEPKA NPEOIONCEHHBIX cunomes (8bloop uz pabom,
ONUCAHHBIX 8 MeMamuidecKux pasoenax «Yuenuueckuii sxkcnepumenm, Ja-
Oopamopubvie pabomuvl, NPAKMUKYM ).

Peseps (2 vaca)

Peseps (10 yacoB)
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TemaTHueckoe mIannpoBanue KypcalO kiacc

[bazoBbiii ypoBeHb (2 yaca)

| VYriny0naeHHbId ypoBeHb (5 4acoB)

Kon-Bo [Tema: ®u3nka u MeTOAbI HAYYHOT0 MO3HAHHA 2/54 Koi-Bo
4yacoB JacoB
1 du3nka — Hayka o npupone. Hayunsie MeToasl mo-
BHAHUS OKPYIKAIOIIETro Mupa. Poib 3kciepuMeHTa u
TEOpUU B IIPOLIECCE MMO3HAHUS TPUPOJIBL. DKCIIepH-
MeHT B pusuke. MogenupoBanue GU3NIECKUX sSBIIE-
HU 1 POIIECCOB.
JlemoHCcTpanmu 1. AHaIOroBBIC U IU(PPOBBIC U3ME-
puTeNbHbIe MPHOOPHI, KOMIIBIOTEPHBIEC JATYUKU.
1 Hayunbie runore3bl. Ouznyeckue 3aKOHbI U TEOPHH.
["paHUIBI IPUMEHUMOCTH (PU3UIECKHX 3aKOHOB.
[Tpunumn coorBercTBUs. Poib 1 Mecto Gpu3uku B
(OpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI
MUpa, B IPAaKTHUECKOM eATeIbHOCTH JIIOJICH.
Cnocobvl usmepeHus uauieckux eIudut (aHano2o08vle u Yugposvie usmepu- 1
menbHble NPUOOPLI, KOMNLIOMEPHblE 0amuuKossie cucmemsl). Iloepewnocmu u3-
lMepenutl husuyecKux eenutun (AOCOIOMHAL U OMHOCUMENLHAS).
Mooenuposanue gusuueckux aeneHull u npoyeccos (Mamepuaivbhas mouka, ao- (1
cotomuo meépooe meno, UOeaibHasl HCUOKOCMb, UOEANbHbIL 2a3, MOYeUHblll 3d-
ps10).
Ulabopamopnas paboma: H3zmepenue cunvt moxka u Hanpsaxceuus 6 yenu nocmo- (1
SIHHO20 MOKA NPU NOMOWU AHANI0208bIX U YUPDPOBBIX USMEPUMENbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunematuka 4/10u
1 Mexanuueckoe nBmkeHrue. OTHOCHUTETFHOCTh MeXa-

HU4YECKOTo IBMKeHus. Cucrema orcuéra. TpaekTo-
pus. [lepemenienne, CkopocTb (CpeHss CKOPOCTh,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepHalIbHOM

[TOYKH, UX IIPOCKIUH Ha OCH CUCTEMbI KOOPpAHWHAT.
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ClioeHue NepeMEIICHUH U CII0KEHUE CKOPOCTEH.
PaBHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBIOKeHUE. I'paduky 3aBUCUMOCTH KOOPAUHAT, CKO-
[POCTH, YCKOPEHMSI, TyTH U IEPEMELIEHUS MaTepH-
QJIbHOM TOYKH OT BpeMeHu. CB0OOIHOE MaJieHHE.

Y ckopeHue cBOOOJHOTO M1a/IeHHS.

/[suoicernue mena, OpouteHHO20 NOO YelloM K 20PU3OHMY.. 1
Basucumocms koopounam, ckopocmu u yCKOpeHusi mamepuanbiou mouxu om (1
Bpemenu u ux epaghuxu
Pewenue 3aoau no meme «/lsusicenue mena, 6poutenHo2o noo yeiom k 2opu- (1
30HmMY. »

KpuBonunerHoe nBuxeHue. [[BrmkeHne Marepralib-

HOI TOYKHU 10 OKPYKHOCTH C IMOCTOSTHHOM 110 MOYJIIO

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS CKOPOCTb.

[lepuon u yactota obpamienus. LlenTpocTpemuress-

HOE YCKOPEHHUE

UlaboparopHas pabota: M3yueHue HepaBHOMED- HOTO

TBI>KEHUSI C 1IEJIBIO OTPE/ICTICHUS MTHOBEHHOM

CKOPOCTH.
. [[enmpocmpemumenvroe (HOpMmanbHOe), KacamenvHoe (manseHyualbHoe) u noi- (1
HOe ycKopeHue MamepuaibHoUu moyKy
|Peuternue 3aday 1
Vlabopamophas paboma: Hccredosarnue 3asucumocmu nepuooa oopawerus Konu- |1
4eCK020 MAAMHUKA OM €20 Napamempos

lunamuka 7/10u+

[ [puHImn oTHOCHTENBHOCTH ['anunes. [lepBsii 3a-

KOH HproToHna. IHEpImanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu Cui.

BTopoii 3akoH HeroTOHA 17151 MaTepHAIBHON TOYKH.

Tperuii 3akoH HproTOHA 17151 MaTepUaIbHBIX TOUEK
Heunepyuanousie cucmemvl omcuéma (onpeoenenue, npumepuol). Bec mena, osu- (1

DICYUecocs C YCKOpeRUem
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Cratuka (1 u3 4) Crnoowcenue cui, npuioN#CenHvix K meépoomy meiy.

Cratuka (2 u3z 4) Llenmp msicecmu mena.

3aKoH BceMupHoro Tsarorenus. Cuina tspkectu. Ilep-
Basi KOCMUYECKasl CKOPOCTh

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

IKBUBAIEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCHl. 3A8UCUMOCTb YCKOpe-
HUs c60000H020 NAOEHUsL OM 8bLCOMbL HAO NOBEPXHOCNBIO NIIAHEMblL U OM 2e02Pa-
uueckoti wiupomol. /[eudicenue HebeCHvbiX men u ux cnymHukos. 3axonvl Kennepa.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeda

Peuienue 3a0au o meme «/{uHamuray

Tpenue. Buasl TpeHus (II0KOs, CKOJIbKEHUS, Kaue-
Hust). Cuna Tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIBKCHUS U cuita TpeHus mokost. Koadduument
TpeHust. Cuila CONpOTUBIICHUS IIPU JBUKEHUH TEa
B KMJIKOCTHU WJIU Ta3e.

[TocTynaTenbHOe 1 BpalllaTeIbHOE IBUKEHUE a0CO-
[TI0OTHO TBEPAOIO TEIA.

MOMEHT CHJIbl OTHOCUTENBHO OCH BpatieHus. [Ilnedo
CHJIBL. Y CIIOBHSI paBHOBECHSI TBEPIOTO TEIA.

(Cratuka 3 u3 4)Vcemotiuusoe, neycmoiiuugoe, be3paziuunoe pasHosecue. Jlabo-
pamopnas paboma: Hzmepenue koappuyuenma mpenus no seiudune yeno-6020
Koahpuyuenma zasucumocmu Fmp(N).

/ Ipakmukym «H3mepenue pagnodeticmayioujeli cui npu 08uxceHuu bpycka no
HAKIOHHOU NIOCKOCTNUY

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

UlaboparopHas pabota «VccnenoBanue yciaoBHiA paB-
HOBECHUS TBEPAOTO TEJIA, UMEIOLIEr0 OCh BPAILICHUS.

(Cratuka 4 u3 4) JlaboparopHast pabora «l3ydeHue yCTOMYMBOCTH TBEPAOTO

TCJIa, UMCIOIICTO IJIOIIAa/ib OIMOPHL.»

3akoHbI coOXpaHeHus1 B Mexanuke 6/10
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Mty 1hC MaTEpHAIBHON TOYKH (TEJa), CHCTEMBI Ma-

[TCPHUAJIbHBIX TOYCK. HMHy.]IBC CHUJIbI U UBMCHCHHUEC UM-
MyJbca Teljla. 3aKOH COXPaHEHUs UMITyJbca. PeakTuB-
HOC IBH)KCHHE

Momenm umnynvca mamepuanvrou mouxu. Ilpeocmasnenue o coxpamneruu mo-
lvenma umnynivca 6 YeHmpanbHvlX NOJSX.

/[enmp macc. Teopema o Osudicenuu yenmpa macc.

|Pewenue 3aday no meme «3axkon COXPAHEHUS UMNYIbCa»

Pabora cuiipl. MOITHOCTE CHJIBL.

KuHeTndeckas 3HEprus MaTepuaIbHOW TOUYKHU. Teo-
pemMa 00 U3MEHEHUHN KMHETUYECKOM SHEepIrUu.

[Paboma cunvl Ha MaloM U Ha KOHeuHoM nepemewjeruu. I paguueckoe npedcmas-
nerue pabomsi CUbl.

HpakmuKyM ((H3M€p€H1/le umnyiieca mejiad no0 MmOpMO3HOMY nymu.»

/ [pakmukym « M3mepenue umnyioca mena no mopmMo3HoOMY nymu. »

[ToreHumansHas 3Heprus. [loreHunanbHas sHeprus
yrpyro neopmupoBaHHOM npykuHbL. [loTeHIIMATB-
Hasi SHeprus Tena BOmu3u nosepxHoctu 3emi. [1o-
TEHIIMAJIbHBIE U HEMOTECHIIMAIbHBIE CUIIbL. CBSI3b pa-
OOTHI HEMTOTEHIIUATBLHBIX CUJI C U3MEHEHUEM MEXaHU-
UECKOM YHEPTUU CUCTEMBI TEI

3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTHH. YTIpyTrHe
1 Heynpyrue cToakHoBeHus. JlaboparopHas

pabota «/3yuyeHue abCOIIOTHO HEYNPYTOro yiapa ¢
MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOBY

[ lomenyuanvHas snepausi meia 8 0OHOPOOHOM epasumayuonHom noae. Ilomen-
YuanvHas sHepeus mena 6 2pasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYmpu u

GHEe mapa). Bmopaﬂ KOCMU4YeCcKasl CKopocmbo. Tpemb;l KOCMUYeCKasl CKopocnib.
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Ypasnenue bepnynnu 0ns uoeanvHotl HHuoKocmu Kaxk ciedcmeue 3aKoHa coxpame-
HUA MeXaHuyecKol SHepaUul.

Ulabopamopnas paboma « Onpedenenue pabomol CUlbl MPEHUS NPU OBUICEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: MoaekyJsipHasi pusuka u TepmoauHaMuka 24/49

(OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH Teoprn 9/15+3 (mpakTukym)

(OCHOBHBIE TI0JI0’KEHUS MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUU U UX OIBITHOE 000cHOBaHUE. bpoyHOBCKOE
nBrokenue. uddysus. Xapaktep IBHKEHUS U B3au-
MOJICMCTBUS YacTHI] BelecTBa. Mojenu cTpoeHus ra-
30B, JKUJIKOCTEU 1 TBEPIBIX TEJ U OOBSICHEHUE CBONCTB
BEII[ECTBA HA OCHOBE 3TUX MOJIEJIEH.

Macca u pazmepsl Mosiekys. KonngecTBo BemecTsa.
[locrosinHast ABorajnpo. TemoBoe paBHoBecue. Tem-
reparypa u e€ uzmepenue. llkana remneparyp Llens-
cust

|Pewienue 3a0au

|Pewienue 3a0au

Ulabopamopnas paboma: Hccredosanue npoyecca yCmanosieHus menio8o2opas-
HOGecUs npu Meni00OMeHe MeHcOy copsayell U X0JI00HOU 000U

Monesnb uneanbHoro raza. OCHOBHOE ypaBHEHUE MO-
JIEKYJIIPHO-KMHETUYECKOW TEOPUU UJICAIBHOTO T'a3a.

AOCOIOTHAs TEMIIEpaTypa Kak Mepa CpeHel KuHe-
TUYECKOW YHEPTUHU TEIJIOBOTO IBMKEHUS YACTHIL
ra3a. [lIxana temneparyp KensBuHa.

Mooenv uoeanvrozo eaza 6 MKT: uacmuybsi eaza 08udcymcs XaomuyecKku u He
63aUMO0eUCmBYIom Opye ¢ OpPy2oM

Css3b abcontomuoll memnepamypsvl mepMOOUHAMULECKOU CUCEMbL CO CpeOHell
KuHemuueckou IHepauell NOCMynamenbHo20 Meni08020 O8UNCEHUS e Yacmuy
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Pewenue 3a0au no meme « OcHosnoe YpaeHeHue MOJI@KyJZﬂpHO-KMH@mM‘lQCKOIZ
meopuuy

["a30BbIe 3aKkOHBI. YpaBHeHHEe MenpaeneeBa—Kiia-
neiipoHa. 3akoH JlanbToHa

I/I30Hp0ueccm B NACAJIbHOM ra3€ C IIOCTOAHHBIM KO-
JTHYCCTBOM BEIICCTBA

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (PeKomMeHo08aHo UCHONIb30-
sanue yughposoii 1abopamopu). »

[ Ipakmuxym « M3yuenue uzomepmuyeckoeo npoyecca (PeKomMeHo08aHo UCHOIb30-
sanue yughposoil 1abopamopu). »

Peuienue 3a0ay no meme «l a3o6wvie 3aKoHbL Y

["padrueckoe mpeacTaBIeHNE H30IPOIIECCOB: U30-
TepMa, H30X0pa, n3obapa.

UlaGopaTopHnast pabota: OnpeeneHre Macchbl BO3IyXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEHHI 00bhEMa
KOMHATbI, JaBJICHUA U TCMIICPATYPhbI BO3/1yXa B HEeu.

UlaGopaTopnast pabota «3yuenne n300apHOro mnpoiecca

Pewenue 3a0au no meme «HMzonpoyeccyl 8 u0eaibHoMm 2aze ¢ NOCMOSHHbIM KO-
uecmeom eewecmea. I paghuueckoe npedcmasienue u3onpoyeccos. u3omepma,uzo-
xopa, uzooapa»

Pewenue 3a0ay no meme «HMzonpoyeccwl 6 udeanvHom eaze ¢ NOCMOAHHbIM KOJU-
uecmeom ewjecmea. I paguueckoe npedcmasnenue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Oboowarowuii ypox no meme « OCHOBbL MONEKYAAPHO-KUHEMULECKOL Meopuu»

OcHoBbl Tepmoaunamuku 10/20

TepMoanHaMuueckas cucreMa. BHyTpeHHss SJHeprus
TEPMOJMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHus. KomudyecTBo TermoTsl U padoTa.

BHyTpeHHfIfI SHEPIrUsa OAHOATOMHOI'O UACAIIBHOT'O
rasa.

3aoanue enewnux ycnosuti ons T/ cucmemsi. Buewinue u énympennue napa- mem-
po1. [lapamempor T/ cucmemvl kKaxk cpeonue 3HaueHus: 8eIUYUH, ONUCHIBAIO-UYUX €€

COCMOAHUEe Ha MUKDOCKONUYECKOM YPOBHE.
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Hy]l€60€ Hauaio mepMOOMHCZMMKI/l. CCZMOI’ZPOI/IS’@OﬂbHClﬂ peiakcayus T,ZZ CUCmMem»uvlK
Imenjio6omy padeHoeeCcuro.

Mooenb udeanbHoco 2asa 8 mepmMoOUHAMUKE — CUCTEMA YPABHEHULL: YPAGHEHUe
Menoeneesa—Knanetipona u evipasxicenue 013 eHympeHuell dHepauu. Ycnosus
npUMEHUMOCTU MO MOOETU: HUSKASL KOHYEHMPAayusl Yacmuy, 6biCOKUe memne-

pamypui

Bubl Terionepenaun: TEIONPOBOIHOCTh, KOHBEK-
151, U3JIydeHue. Y JeNbHas TeII0EMKOCTh BEIleCTBa.
Ko11uecTBO TEIIOTHI IIPH TEILIoNEpeiade.

[lonsitue 00 aguadbarHom npouecce. [lepBolil 3akoH
TEPMOJINHAMUKHA

KeasucmamuyecKkue u HeCmamuieckue npoyeccuwl.
DnemenmapHas paboma 6 mepmoounamuxe. Boiuucienue pabomwl no epaghuxy
npoyecca na pV-ouazpavme

Yoenvnasn u monapnas mennoémrxocmu eewgecmaa. ¥Ypasnenue Maiiepa

Yoenvuas mennoma ceopanus monauea. Pacuém xonuuecmea meniomst npumen-
nlonepedaue

HpI/IMeHeHI/IC nepBoro 3aKOHa TepMOI[I/IHaMI/IKI/I K
m3omnporeccam. ['paduyeckas uHTepIipeTanus pa-
0OTEI Taza.

BTopoii 3akon Tepmoaunamuku. HeoopatumocTtsb
[IPOLIECCOB B IIPUPOJE.

Peuienue 3a0ay no meme «prvzeHeHue nepeoco 3aKona mepMOOMHCI.MMKM K U30-
npoyeccam»

Konuuecmeo mennomsi u paboma Kax mepuvl usmeHenus eHympennei snepeuu T/{
cucmemol

Bmopotl 3aKoH mepMoOUHAMUKU 0151 HEPABHOBECHBIX NPOYECCOB: HEBO3ZMONCHO
nepedams meniomy om Ooiee X0100H020 mena K bojiee Hacpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TerutoBble MalvHbL. [[pUHIMIIBI 1EWCTBUS TETIOBBIX
MaruH. [IpeoOpa3oBanus SHEPTHH B TETUIOBBIX Ma-
muHax. KIT/ remoBoit mammunsel. Hukn KapHo u ero
KII/I.
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(DKOJI0rHyecKre NpoOIeMbl TEIIO3HEPTETUKH.
UlaGopaTopHas pabota «VI3mepeHue y1enbHOM Terio-
EMKOCTH)

UlaGopatopHas padoTa: ccienoBanue mporiecca OCThIBAaHUS BEIIECTBA.

[Ipakmuxym «. Mccneoosanue aouabammnozo npoyeccay

[ Ipaxmukym « Hccrneoosanue aduabamnoeo npoyeccay

Obobwarowuti ypok no meme « OCHO8bL MePMOOUHAMUKU»

ArperaTHbie cocTOsiHUsI BemecTBa. ®a3zoBbie nepexoanl 5/14

[TapooOpazoBanue u konaeHcauus. Mcnapenue u xu-
neHue. AOCOIIOTHAsI U OTHOCUTEIbHAs! BIAXKHOCTh
BO3yxa. HaceleHHslii map

Y nenpHas Teruiora napoodpazoBaHusi. 3aBUCUMOCTD
TEMIIepaTypbl KUIICHUS OT JIaBJICHUSI.

Hacviwennvie u Henacoluyennovle napvl. Kauecmeennas 3a6ucumocms niOmMHOCMUY
0asieHUss HACLIWEHHO20 Napa om MemMnepamypbl, Ux He3asUCUMOCHb Om 00b- éma
HacblyeHHo20 napa. 3as8ucumocms memnepamypuvl KuneHus om 0de1eHus 8
brcuoxocmu.

Pewtenue 3a0ay no meme «Abconomuasn u OMHOCUMENbHAS 8IANCHOCb Y

/labopamopnas paboma « M3yuenue c8olicme HACbIWEHHBIX NAPO8.»

TBEpnoe Teno. Kpucrammueckue u aMmopgHsbI€e TeNa.
AHU30TPOIUS CBOUCTB KpUCTAILIOB. JKuakue kpu-
ctayibl. COBpeMEHHbIE MaTepUaJIbl.

[ [maBiieHNE U KpUCTaUIU3alUs. Y IeIbHas TEIUIOTa
riaBnieHus. CyOnumanus. Y paBHEHUE TEIIOBOTO
OaaHca.

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

Tennosoe pacuupenue sxcuokocmeii u meépovix mei, 00vbEMHOE U TUHElHoe Pac-

uUiuperue.
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AHeAPMOHUIM MENNI0BbIX KOIeOAHU YACTUY 8eUjeCm8a KaK NPUYUHA Menio8020
pacuwupenus men (Ha KayecmM8eHHOM YPOBHe).

UlaGopaTopas pabota «3MepeHne OTHOCHTEIHHOM
BIIQYKHOCTH BO3/YyXa.»

UTaGopaTtopas pabora «3mepenne moayis FOunra»

0000MaIMUN YPOK 1O TeMe «ATperaTHbIe COCTOSI-
HUS BEIICCTBA

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

/losepxHocmHuoe namsicenue. Koaghduyuenm nosepxnocmmuozo namsoicenus. Ka-
nuasApHbLe A61eHUs.

/[asnenue noo ucCKpuenéHHot nogepxnocmoio Hcuoxocmu. Qopmyna Jlannaca.

Tema: DiexkTpoannamuka 22/54

JaexkTpocraTuka 10/ DiaexTpuyeckoe moJie 24

OnexTpu3anus Ten. JNeKTpudeckuil 3apsa. JBa Buia
PIIeKTpUUecKuX 3apsiioB. [IpoBoiHUKY, TU- SIEKTPH-
KU ¥ TTOJTyTIPOBOJHUKH. 3aKOH COXPAHEHUS dJIIEKTPHU-
yecKoro 3apsaa. BzaumoneiictBue 3apsa0B.3akoH
Kynona. To4euHBIN 3JIEKTPUYECKUM 3apsi.

DnexTpudeckoe nose. HanpsE€HHOCTD ayieKTpuye-
cKoro nouis. [IpuHIuUI Cyneprno3uiuy 3IeKTPUIECKUX
rosiel. JInHuM HanpsHKEHHOCTH DJIEKTPUUYECKOTO TOJISL.

[lone moueunoeo 3apsoa. [lone pasnomepro sapsicennoii cgpepui. Ilone pasho-
MepHO 3apAadicenno2o no o0veémy wapa

[ lone pasHoMmepHO 3apsadcenHol 6eCKOHeUHOU NI0CKOCMU

|Pewienue 3a0au

PaboTa cwit anekTpocraruueckoro mojst. [lorenmuant.
PazHOCTh MOTEHIIMAIIOB

HpOBO,Z[HI/IKI/I W IUSJICKTPUKHU B SJICKTPOCTATUYIC-CKOM
I1O0JIC. HHC)HGKTPH‘IGCK&?I IMPOHUITACMOCTD.
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HOmeHbﬂ/laJleOCl’l’lb SJleKmpocmamu4ecKozco noJisl. HOI’I’leHI/lMaJZbHCZ}Z IHeEp2Usl 3a-p-
0a 6 SJleKmpocmamu4eCcKkom noJie.

Kapmumbl TunUtl HANPANCEHHOCMU IMUX NOJLEU U IKSUNOMEHYUAILHBLX NOBEPXHO-
cmell.

OoHopoonoe snekmpuueckoe none. Césazb HANPAHCEHHOCMU NOJIA U PAZHOCMU NO-
menyuanoe 0 dINeKMpoOCmMAamuiecko2o nojis (Kak 00HOPOOH020, MAK U HEOOHO-
poOoH020).

DnexkTpoéMkocTs. Konngencarop.

(DIEKTPOEMKOCTD ITIOCKOTO KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOT0 KOHJEHCATopa

HapaﬂﬂeﬂbHOe coeounenue KOHO@HCGmOpOG

/locnedosamenvroe coeouneHue KOHOeHCAmopo8

VlabopamopHas paboma: Pacnpedenenue pazHocmu nomeHyuanios (Hanpaicetus)
npu nociedo8amenrbHOM COeOUHEHUU KOHOCHCAMOPO8.

UlaboparopHas padora «3mepeHne 31eKTpoEMKOCTH
KOHZCHCATOPA.»

O0001aromnii YpOoK 1Mo TeMe « DIEKTPOCTATUKAY

(O06001aroInii YpoK 1Mo TemMe « NEKTPUIECKOE MOJIeH

HGUWC@HH@ 3apﬂJfC€HHOﬁ yacmuuysl 6 OaHOPOaHOM ANIEKMpPUUYeCKom noJie.

/labopamopHas paboma « Habniooenue npegpawenus sHepeuu 3apaiceHH020 KOH-
OeHcamopa 6 I3HepeUulo U3JlyyeHus C6emoouooa. »

Pewenue 3a0au

TexHu4ecKne yCTpOMCTBA U IPAKTUYECKOE IPUMEHE-
HUE: DIIEKTPOCKOIL, JJIEKTPOMETP, DIIEKTPOCTaTHYE-
CKasl 3alllUTa, 3a3eMJICHHE IEKTPONPHUOOPOB,

TexHU4YeCKHue yCTPOMCTBA M NMPAKTUYECKOE MPUMEHE-
HUE: KOHJIEHCATOp, KOIMPOBAIbHBIN alIapar, CTpyi-
HBII IPUHTEP

TexHUyeckre yCTpoiicTBa U MPAKTUYECKOE MPUMEHEHHE: KOHJIEHCATOP, KOMTUPO-BaJlb-
HBII annapar, CTpyWHBINA IpUHTED, 2enepamop Bamn oe I paaga.
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Pewierue 3a0ay no meme « Qﬂekmpuqecme no.ne)

Pewienue 3a0au no meme « 3JZ€KmpM‘l€CKO€ noney

Oboowarowuii ypok no meme «neKmpuyeckoe nojiey

[MocTostHHBII 3JIeKTpUYecKuii TOK. Toku B pa3HbIx cpexax 12/30

(DIIEKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHHUS AJIEK-
TPUYECKOro ToKa. MICTOUHMKH TOKa.

Cuna toka. [TocTosinnblii Tok. Hanpsikxenue.

Hanpsiocenue U u 3/]C E

HpaKmuKyM «Uccnedosarnue 3a8ucumMocmu Cuibl moka om HANPANCEHUA 01
VIAMNbl HAKAJIUBAHUA. »

HpakmuKyM «Hccneoosanue zasucumocmu cuilbl MoxKa om HANPAINCERHUA OnANAMNbL
HAKAJTUBAHUA. )

3akoH OMa /115 yyacTKa IeMH.
(DIIEKTPUYIECKOE CONPOTUBIICHHUE. Y I€TBHOE COIPO-
TUBJICHUE BELIECTBA.

HOCJ’IGI[OBB.TGJIBHOG, napajijieJIbHOC COCAUHCHUEC TIPO-
BOJIHUKOB. CMemanHoe COCIMHCHHUEC ITPOBOJHUKOB

Kom)encamop 6 yenu noCmoAHHO20 mokKa

Pewenue 3a0au no meme «3axon Oma 05 yuacmka yenuy

[Pewienue 3a0au no meme «3axon Oma 05 yuacmea yenuy

PaboTa snmekTpuueckoro Toka. 3akoH Jxoyns—
Ulenia. MoOIIIHOCTB AJIEKTPUUECKOTO TOKA.

DJIC 1 BHyTpeHHEE COTPOTUBIICHHE UCTOYHUKA
Toka. 3akoH Oma I TOTHOU (3aMKHYTOM ) DJIeK-
Tpudeckoi nenu. Kopotkoe 3aMbIkaHue.
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Pacuém pazsemenénuuix anexkmpuueckux yeneu. [Ipasuna Kupxeoga

Pacuém pazeemenénnuix snekmpuveckux yeneu. llpasuna Kupxeogpa

Pacuém pazeemenénuvix snexkmpuueckux yeneu. I[lpasuna Kupxeogha

(DJIEKTPOHHAsl IPOBOJAUMOCTb TBEPABIX METAJUIOB.
3aBMCUMOCTB COITPOTUBIICHUSI METAJUIOB OT TEM-IIe-
paTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUI TOK B BakyyMme. CBoHCTBa JIeK-
TPOHHBIX ITyYKOB.

UlabopamopHnas paboma « Yeenuuenue npedena usmepeHus amnepmempa (80abm-
lvempa) »

|Pewienue 3a0au

|Pewienue 3a0au

[ToynpoBonHuku. CoOCTBEHHAs U IPUMECHAs IIPO-
BOJMMOCTbH MOJIYIPOBOAHUKOB. CBolicTBa p—N-T1e-
pexona. [lomynpoBoaAHMKOBEIE TPHUOOPHI.

DNIEKTPUUECKUIA TOK B pacTBOpaXxX U pacIuiaBax 3JeK-
TPOJIUTOB. DICKTPOIUTHUYECKAS TCCOIHALINSI.
DIIEKTPOITH3.

Baxonvr @apades 01 s1eKmpoausa.

/labopamopnas paboma: Hccneoosanue 3asucumocmu 3/]C eanveanuyecko2osne-
[MeHma om epemenu npu KOPOMKOM 3AMbIKAHUU

|Peuwienue 3a0ay

DIIEKTPUUECKUI TOK B razax. CaMOCTOSITENIbHBIN U
HECAMOCTOSITENbHBIN pa3psan. Monnus. [lnazma.

UTaGopaTtopHnast paborta: U3zmepenune DJIC u BHYT-peH-
HEro COMPOTUBIICHUS HICTOYHUKA TOKA.

UlabopatopHas pabora: MccnenoBanue pa3HOCTH MOTEHIIMATIOB MK/ MOJFO-Ca-
MU HCTOYHHMKA TOKA OT CHJIBI TOKA B LICITH.
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Paznuunvie munvl CamMoCmosmelbHo20 pa3pﬂ0a 1

[ Ipakmukym « Cusamue 8016m-amnepHou XapaKkmepucmurku ouood.» 1
[ Ipaxmukym « Cusmue 801bm-amnepHol XapaKkmepucmuxu ouood. » 1
1 [ToBTOpEHME TeMbI «MexaHuKay
1 [ToBTOpEeHME TeMbl «MeXaHUKay [ Ipakmukym «H3mepenue pagnodeticmayroujeli cui npu 08UxiCeHuu bpycka no
HAKIOHHOU NIOCKOCTU. »
/ Ipaxkmukym « M3mepernue K03 puyuenma nogepxHOCmMHO20 HAMANCEHUSL) 1
[ Ipakmuxym «Mzmepenue Koagh@uyueHma no8epxXHOCMHO0 HAMANCEHULY 1
1 [loBTOpEHME TEMBI «ATperaTHble COCTOSHMS BEIlle-

CTBa»

HOBTOpCHI/Ie TCEMBI «ArperaTHLIe COCTOsAHUA BECIIC-

CTBa»
/3 mepenue koaghguyuenma nogepxnocmnozo namsicenus Mzmepenue abco-nom- (1
HOU 61a21CHOCMU 8030YXA U OYEHKA MACCHI NAPO8 8 NOMeujeHUU
/3mepenue koaghduyuenma nosepxnocmnozo namsoscenusi Usmepenue abco-nom- (1
HOt 61aJICHOCMU 8030YXA U OYEHKA MACCHl NApOo8 8 NOMeueHUU
Ob6o6warowuil ypok 1
68 Peseps 2/10 170
11 kuacc
ba3oBblii ypoBeHb (2 yaca) Yruy0JieHHbIH YPOBEeHb (5 4acoB)
PA3JIEJT 4. DJIEKTPOJMMHAMUKA (11 9) PA3JIEJI 4. DJIEKTPOAMHAMMUMKA (27 u)
Tema 4. Maznummnoe none. Inekmpomaznumuasn undykuyus (11 4) Tema 4. Macnummnoe none (14 u)

[locTossHHBIE MAarHUTHI. B3auMOAENCTBUE TOCTOSIHHBIX MarHUTOB. MarHutHoe [B3auMoneicTBre NOCTOSIHHBIX MArHUTOB M ITPOBOJIHUKOB C TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOM MHAYKUMH. [[pHHIUIT Cynepro3UIIMM MarHUTHBIX  [1os1e. BeKTop MarHUTHOW MHAYKUMH. [[puHIUIT Cynepro3uIMi MarHUTHBIX
nosield. JInauu MaruuTHOM MHAYKUMU. KapTuHa TMHUI MAarHUTHON MHAYKIUYU [oyiei. JIMHuM MarHUTHOW MHAYKUKMU. MarHUTHOE 10Jie MPOBOJIHUKA C TOKOM
[1OJISI TIOCTOSTHHBIX MarHHUTOB. (TpsiMOTO MMPOBOJIHUKA, KaTYIIKH M KPyroBoro BUTKa). OnbeIT Ipcrena. Cuia
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MarnuTHOE 1oJie TPOBOAHUKA C TOKOM. KapThHa TUHUN MHIYKIUU
MarHMTHOTO
MOJISL IJTMHHOTO MPSMOTO TPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO ITPOBOIHUKA,
KaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBue npoBOAHUKOB C TOKOM.
Cuita AMriepa, e€ MOJyJIb U HalpaBJICHHE.
Cuna Jlopenua, e€ MOAy/Ib U HarpaBlieHUE. JIBUKEHUE 3apsSKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHUTHOM moJje. Pabora cubl
Ulopennia. SIBieHue 3IeKTpOMarHuTHON MHIYKIMU. [T0TOK BeKTOpa MAarHUTHOM
mHayKiuy. DJIC nHayKImu. 3aKoH 3JIEKTPOMArHUTHON MHAYKIMK Dapajes.
Buxpeoe anekrpuueckoe nose. J{C MHAYKIIUU B TPOBOAHUKE, ABHKYIIEMCS
[MOCTYNAaTeIbHO B OJHOPOIHOM MarHuTHOM nose. [IpaBuio Jlenna.
MuaykTuBHOCTD. SIBNeHne camonHaykuuu. 3J1C caMOuHIyKIIUY.
DHEpPrusi MArHUTHOTO TOJISI KaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE T0JIE.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHenue: TOCTOSHHBIE
MarHUThI, AJIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
4UacTUL, UHAYKIUOHHAS TI€Yb.

Hemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHUE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.
JIuHUY MHIYKIUY MarHUTHOTO TTOJISL.
B3anmopneiicTBue AByX MPOBOIHHUKOB C TOKOM.
Cuna Amnepa.
[HerictBue cuiibl JIopeHIIa Ha HOHBI AIEKTPOIIUTA.
SIBneHuE 3NEKTPOMarHuTHOW UHYKIHH.
[TpaBuino Jlenna.
3aBucumocth OJ{C MHAYKIIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MTOTOKA.
10. SIBneHue CaMOMHIYKIUU.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul
1. HM3ydeHue MarHUTHOIO MOJISl KATYIIKH C TOKOM.
2. HccnenoBanne neiCTBUS MOCTOSTHHOTO MArHATA HA PAMKY C TOKOM.
3. HccnenoBanue siBIECHUS 3IEKTPOMAarHUTHON MHAYKIIUH.

W N kA WN e

AMIiepa, €€ HanpasieHue U Moayib. Cuia JlopeHua, € HanpaBiIeHUE U MOZYJIb.
/[BIOKEHME 3apsHKEHHON YaCTUIIbI B OTHOPOAHOM MarHuTHoM nouie. PaGora cuisl
Ulopenuia. MarautHoe 1oise B BeuecTse. Peppomaznemuxu, napa- u
ouamazHemuxu

Texuuueckue ycmpoﬁcmea U mexHoaocuyeckue npoyeccol. IPUMCHCHUC

MMOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarH1TOB, TeCTep-MYyJIbTHUMETD,
PIIEKTPOJBUTATENH SIKOOH, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu

1. Kapruna nuHuil HHIYKIUHA MarHUTHOTO IOJISL TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSHHBIX MArHUTOB.

2. Kapruna nuHUNA MarHUTHOM HMHIYKIUU TOJS AJUHHOTO MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHHUKA, KaTYIIKY
C TOKOM.

3. BsaummoneiicTBue AByX IPOBOJHUKOB C TOKOM.

4. Cuna Amrepa.

5. JleiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIHUTA.

6. HaOmronenue qBUKEHHS IMy4Ka SIEKTPOHOB B MArHUTHOM IOJIE.

7. TpuHiun JEUCTBUSA 3JIEKTPOU3MEPUTEIBHOTO pubopa)

MarHUTO3JIEKTPUYECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnusie pabomeol, npakmuxym
WccnenoBanre MarHUTHOTO TOJISA TOCTOSIHHBIX MAarHUTOB.
UccnenoBanne cBOMCTB (eppOMarHeTUKOB.
HccnenoBanue AecTBYS MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.
N3mepenne cuiibl Amnepa.
N3yuyeHue 3aBUCUMOCTH CHIIbI AMITepa OT CUJIbI TOKA.
OmnpeneneHne MarHUTHOM WHAYKIMA Ha OCHOBE H3MEPEHHUS CHJIBI
Awmrnepa.

IS R
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Tema 5. Inexkmpomaznumnuasn undykyus (13 u)

SIBIIEHUE BIIEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHIYKIIMH.
OJIC uHayKuuu. 3aKOH AJIEKTpOMarHuTHON nHaykiuuu Papanes. Buxpesoe
priekTpuueckoe noie. Toku @yko. I/IC nHAYKIMM B IPOBOAHMKE, JBUKYILIEMCS
[IOCTYIaTEIbHO B OAHOPOAHOM MaroHuTHoM nose. [IpaBuio Jlenia.
HaykTuBHOCTS. KaryIika THAYKTUBHOCTY B LIENN ITIOCTOSIHHOTO TOKA. SIBieHue
camonHAyKuuu. IJ]C caMOMHIYKIIMU. DHEPTUsi MArHUTHOTO TOJIST KaTyIIKU

C TOKOM. DJIEKTPOMarHuTHOE MOJIe

Texnuueckue ycmpoiicmea u mexHoio2uyecKue Hnpoyeccvl.: WHIYKIIMOHHAs
Me4b, COJICHOW, 3alllUTa OT JJICKTPU3ALMUU Tel MPHU JBIKCHHH B MAarHUTHOM
[moJie 3eMIIH.

[emoncmpayuu

HaOmroieHne SBICHUS JCKTPOMArHUTHOW WHAYKITHH.

Uccnenosanue 3aBucumoctu J3/1C MHAYKIMU OT CKOPOCTH W3MEHEHUSs

MarHUTHOTO ITOTOKA.

3. IIpasuino Jlenna.

4. TlajgeHuwe MarHuTa B alIOMUHUEBOM (MeIHON) Tpyoe.

5. SIBneHue caMOWHIYKITHH.

6. MHWccnenoBanme 3aBucumoct DJ[C caMOMHIYKIMA OT CKOPOCTH
M3MEHEHUS CHIIbI TOKA B IICTIH.

.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, nPAKMUKym
1. Uccnenosanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIIMH.
2. OmnpezaeneHue MHIAYKIMY BUXPEBOTO MArHUTHOTO TOJISL.
3. HccrnenoBanwue sBJICHUS CAMOUHTYKITUH.
4. COopka MOAETH NEKTPOMArHUTHOTO FeHepaTopa.

PA3JIEJI 5. KOJIEBAHUW 11 BOJIHEBI (24 )

PA3JIEJT 5. KOJIEBAHWS 1 BOJIHBI (60 1)

Tema 1. Mexanuueckue Ko1e0anus u 31eKmMpomMazHumusle Koneoanus

(9w

Tema 1. Mexanuueckue xoneoanus (10 u)

KoneGarenpHast cuctema. CBOOOIHBIE MEXaHUYECKUE KOJIeOaHusI.
["apmonmnueckue konebanus. [lepuon, gacrora, amrmumrya u ¢asza KoineOaHmid.

KoneobarenpHasa cucrema. CBOOOIHBIE KOJIEOaAHUS.

rapMOHI/ILIeCKI/Ie kojeOanusa. Knnemarnueckoe u JUHAMHWYCCKOC OIIMCAaHMC.
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[Ipy>kxMHHBIN MassTHUK. MareMaTH4eCKUi MassTHUK. YpaBHEHUE
rapMOHUYECKUX Kosiebanuil. [IpeBpalienue sHeprum Npyu rapMOHHUYECKUX
KOJIeOaHMSIX.
KoneGarenbHblil KOHTYp. CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJleOaHUs B
1/1€a]IbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTH MEKYy MEXaHHUECKUMH U
BIIEKTPOMAarHUTHBIMU KostebaHusaMu. dopmyna TomcoHa. 3aKOH COXpaHEHUs
HPHEPTUU B HJICAJIbHOM KojiebarenbHOM KoHType. [Ipeacrasienue o
3aTyXaroUMX KoseOaHusAX. BbIHyKIeHHbIE MEXaHUYeCKUEe KoeOaHus.
PezoHanc. BeIHYX/1€HHBIE 27IEKTPOMarHUTHbBIE KOJIeOaHus.
[lepemennbliii TOk. CUHYyCOUJaIbHBIN IEPEMEHHBIN TOK. MOIIHOCTD
[IEPEMEHHOIO TOKa. AMIUIUTYIHOE U JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U
HanpspkeHus. Tpancdopmarop. [IpousBoacTBo, nepenada u norpedieHne
IIEKTPUYECKON SHEPIUH. DKOJIOTHUECKUE PUCKU IIPU IIPOU3BOJICTBE
PIIeKTpOosHeprun. KyinbsTypa HCIIOab30BaHus SIEKTPOIHEPT UM B IOBCEAHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u NPAKMUYecKoe npumeHenue. IEKTPUYECKUN
3BOHOK, F€HEPATOp NIEPEMEHHOI0 TOKA, IMHUM NIEKTpoIepesay.

Hemoncmpayuu

1. HccnenoBaHue mapaMeTpoB KojieOaTenbHOU CUCTEMbI (IPY>KUHHBIHI
WJIM MaTeMaTUYeCKUIl MasITHUK).
Habmronenue 3aryxaronmx KoiaeOaHui.
UccnenoBanne cBOWCTB BRIHYXACHHBIX KOJICOAHUI.
HabGmronenue pe3oHanca.
CB00OOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMUS.
OcmnorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HAmpsDKEHUS  OT
BPEMEHM ) JUIS AJIEKTPOMAarHUTHBIX KOJIEOaHUH.
Pe3onaHc nipu nocien0BareIbHOM COEIMHEHUN PE3UCTOPA, KaTyIKH
MHIYKTUBHOCTHU U KOHJEHCATOpa.

8. Mouenb TMHUM IEKTpOoNepeaadn.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. HccnenoBaHue 3aBHCHMOCTH TepUOAa MallbIX KojleOaHUil rpys3a Hal
HUTH OT JJUHBI HUTH U Macchl Ipy3a.
HccnenoBaHnue NepeMEHHOIO TOKa B IENM M3 IOCIEA0BATEIBHO
COETMHEHHBIX KOHAEHCATOPa, KaTYLIKU U PE3UCTOPA.

o v AW

(OHEpreTUYecKoe OMMCcaHue (3aKOH COXPAaHEHHUS MEXaHHMUECKON HEprun). Bui6oo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOTeDAHULL U3 UX IHEP2emu4ecKo2o
U KUHEMAMUYECKo20 ONUCAHUL.
Amnaumyoa u ¢aza konebanuil. Ces3b amnaumyosbl KoieOanul Ucxo0OHou
BENUYUHBL C AMNAUMYOAMU KOLEOAHUL € CKOPOCTU U YCKOPEHUSL.
[lepron u yacrora konedanuid. [Tepron MasibIx CBOOOIHBIX KOJICOaHUIH
MaTeMaTHYeCcKOro MasiTHUKA. [leproa cBOOOMHBIX KOIeOaHU TIPYKIHHOTO
MasITHUKA.
[TonsTre o 3aryxaromux kojnebanusx. BeiHyxneHHble konedanus. Pezonanc.
Pe3onancHas kpuBas. BinsHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
ABTOKOJICOaHUS

Texnuueckue ycmpoucmea u mexHolo2U4ecKue npoyeccovl: METPOHOM, Yachl,
KaueJIl, My3bIKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu
1. 3anuck KoaedaTeILHOIO ABMKEHUS.

2. HabOmonenne He3aBUCHMOCTH TIEpHOJAa MallbIX KoJeOaHUH rpys3a Hal
HUTH OT aMIUTUTY/IBL.

3. MHccnenoBanue 3aryxaroolux KojeOaHUM M 3aBUCMMOCTH Nepuoial
CBOOOJIHBIX KOJIEOaHUN OT CONPOTHUBIICHHUS.

4. WccnenoBaHue KosnebOaHMH Ipy3a HAa MAacCHBHOM NpYXKUHE C LIETbIO
(dbopMHpOBaHUS TIPEACTABICHUI 00 MICATBHON MONENH MPYKUHHOTO
MasITHUKA.

5. 3aKoH COXpaHEHUs SHEPTHH MPU KoJIeOaHUsIX Ipy3a Ha IPYy>KUHE.

6. HccnenoBaHue BBIHYKICHHBIX KOJIEOAHUH.

7. HabGmoneHnue pe3oHaHca.

Yuenuueckuit 3xcnepumenm, naéopamopnvie padomolt, nPAKMUKYM

1. Usmepenue nepuoja CBOOOJTHBIX KoJieOaHu HUTSHOTO,
U TIPY>KMHHOTO MasiTHUKOB.

2. VzyueHme 3aKOHOB JIBWKCHHUS Tella B XOJe KOJICOaHWW Ha YIPYrom
IOJBECE.

3. Uzyuenme nBM>KEHUS HUTSHOTO MasTHHUKA.

4. TIpeoOpa3oBaHue SHEPTUH B PY)KUHHOM MasTHUKE.

5. HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXArOIIMX KOJIEOaHUIH.

6. HccrnenoBanue BBIHYKICHHBIX KOJICOAHUH.

Tema 2. Inexmpomaznummnule koneoanus (15 u)
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KoneGarenbHblil KOHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUs
B 1/1ealbHOM KoJieOaTenbHOM KoHType. Popmyna Tomcona. Cease amnaumyosi
3aps0a KoHOeHcamopa ¢ AMIAUNMYOOU CUNbl MOKA 8 KOJLeOamenbHOM KOHMYpe.
3aKOH COXpaHEHUs SHEPTUU B MJI€AIbHOM K0J1e0aTeIbHOM KOHTYpE.
3aryxaromniye MeKTPOMarHuTHbIC KojieOaHus. BeIHY X IeHHbBIE
AIIEKTPOMArHUTHBIE KOJIeOaHMUs.
[lepemeHHbII TOK. MOIIHOCTh IEPEMEHHOIO TOKAa. AMIUIUTYHOE
1 JIeHCTBYIOIIIEE 3HAYEHHUE CUJIbI TOKA M HAIPSKEHUS IPU Pa3IM4HON hopme
3aBHCUMOCTH [IEPEMEHHOTO TOKA OT BPEMEHHU.
Cunycouoanbhwiii nepemerHblll mok. Pesucmop, konoencamop u kamywka
UHOYKIMUBHOCMU 8 YeNnu CUHYCOUOAIbHO20 NepeMenH020 mokKa. Pezonanc mokos.
[Pe3onanc HanpsceHul.
lneanbHblil Tpancopmarop. [IpousBoacTBo, nepeaada u norpediaeHue
DIIEKTPUYECKON YHEPTHH.
DKOJIOTMYECKUEe PHUCKM TpU IPOU3BOACTBE 3JeKTpo3Hepruu. KynsTypal
MICTIOJIb30BaHMSI AJIEKTPOIHEPTUN B IIOBCEIHEBHON KU3HH.
Texnuueckue ycmpoucmea u mexHoio2uyeckue npoyeccyl: SIEKTPUYECKUH
3BOHOK, T€HEPATOp MEPEMEHHOTI0 TOKa, TMHUU IEKTpOIepeaay.
Jemoncmpayuu
CBoOOAHBIE PTIEKTPOMArHUTHBIE KOJIEOaHMSL.
3aBUCUMOCTh YacCTOTBl CBOOOJAHBIX KOJIEOAHUH OT HHIYKTUBHOCTH
1 EMKOCTH KOHTYpa.
OcuusutorpaMMsl AJIEKTPOMArHUTHBIX KOJIeOaHUH.
['eneparop He3aTyXaroUMX AEKTPOMAarHUTHBIX KOJIEOaHUH.
Mozenp IeKTpOMarHUTHOTO TeHEpaTopa.
BoinyxeHHbIE CHHYCOMIaIbHbIE KOJIeOaHus.
Pesucrop,  Kkarymka  MHAYKTUBHOCTHM M KOHAEHCAaTOp B LIENH
MEPEMEHHOTO TOKA.
8. Pe3onaHc mpu mocienoBaTeIbHOM COCIUHEHHWH PE3UCTOpPa, KaTYIIKH
MHAYKTUBHOCTHU M KOHJEHCATOpa.
9. VYcTpoiicTBO M NPUHIMII ACHCTBUS TpaHchopmaropa.
10. Mopueis JIMHUY IEKTPOIepeIadn.
Yuenuueckuii sxcnepumenm, nadopamopnuvie padomaol, npakmuxym
1. Uzyuenue Tpancdopmaropa.
2. HccnenoBanue — MEpPeMEHHOIO  TOKa  4yepe3  IOCIEI0BAaTENbHO
COEMHEHHBIE KOHAECHCATOP, KaTyLIKy U PEe3UCTOP.

™=

Nookow

3. Halmonenue 31eKTpoOMarHuTHOTO PE30HAHCA.
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4. I/ICCHGIIOBaHI/Ie pa6OTbI HCTOYHUKOB CBCTA B IICIIU IICPECMCHHOTO TOKA.

Tema 3. Mexanuueckue u 3neKmpomazHummusle 60JiHbl (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznummsle ¢0nsvl (10 u)

MexaHnuecKue BOJIHBI, YCI0BUs pacnpoctpanenus. [lepuoa. CkopocTh
[pactipoCcTpaHeHus U ITTMHA BOJIHEL. [lonepeunbie U MpooibHbIE BOJIHBI.
NuTtepdepenius u qudpakims MEXaHHYECKUX BOJTH. 3ByK. CKOPOCTh 3BYyKa.
[‘pomKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa. DIEeKTPOMarHUTHBIC BOJIHEI.
YCI10BUSI M3 TyYeHUs AIEKTPOMAarHUTHBIX BOJIH. B3anuMHas opueHTaIus
BekTOpoB E, B, V B anekTpomaruutHOM BosiHE. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTPaXCHHE, MTPEJIOMIICHUE, TOJSIpU3anus, Tudpakius, HHTephepeHIns.
CKOPOCTh 3JIEKTPOMArHUTHHIX BOJH. [1IKaiia 3IeKTpOMarHMTHBIX BOJIH.
[[puMeHeHre AMeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIHAIIBI
PaaNOCBS3H U TeNeBUIeHUs. Panonokamus. DIeKTpOMarHuTHOE 3arps3HeHne
OKpYIKaloIen Cpe/ibl.

Texnuueckue ycmpoucmeéa u npakmuieckoe npumeHeHue: MYy3bIKaJIbHBIC
MHCTPYMEHTBI, YIBTPAa3BYKOBas JAMArHOCTUKAa B TEXHUKE M MEAUIMHE, paaap,
paaronpuéMHHUK, TEJIIEBU30p, aHTeHHA, TenedoH, CBY-meys.

Hemoncmpayuu

1. OOpa3zoBaHWe M pPACHPOCTPAHEHUE TMOMEPEUYHBIX M TMPOAOIHHBIX
BOJTH.

2. KoneOGmromeecs Teno Kak MCTOYHHK 3BYKa.

3. HaOnroneHne oTpaskeHUs ¥ TIPEIOMIICHUS] MEXaHHUYESCKIX BOJTH.

4. Habmronenue nHTepdepeHInd U TUPpakiInd MEXaHUIECKUX BOJH.

5. 3BYKOBOM pe30HAaHC.

6. HaOmroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTATYHAOMN
Y 9aCTOTOM KOJIeOaHMiA.

7. HccnenoBaHue CBOKMCTB AIEKTPOMATHUTHBIX BOJH: OTPaKEHHE,

MIpesIoMIIEHHUE, OJsApr3anus, TuppaKkuus, HHTepPEepeHIIHS.

Mexanuueckue BOJIHBI, YCIOBUS UX pacnpocTpanenus. [lonepeunsie
1 TIPOJI0JIbHBIE BOJIHBI. [lepro1, CKOpOCTh pacpOCTpaHEHUS U ITTUHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE, HHTep(epeHIHs
U i paKIus.
3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[[IymoBO€ 3arpsi3HEHHE OKPYKAIOIIEH CPeIbl.
JJIeKTPOMArHUTHBIC BOJHBL. YCIOBHS H3TYUYSHHUSI IEKTPOMArHUTHBIX BOJH.
B3anMHast opueHTaIMs BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.
CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, MPEIOMIICHUE, MOSIPU3alIns,
uHtepdepenius u qudpakuus. [llkana snekrpomarautHeIX BoH. [Ipumenenune
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [[puHIIMIIBI pagnocBssu
1 TeneBuacHus. Paguonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE OKpPYKaroIei
CpeIbI

Texnuueckue ycmpoucmea U npaKmuyeckoe npuMeHeHue. My3bIKaIbHbIE
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
Me4b, YIBTPa3ByKOBasi IUarHOCTUKA B TEXHUKE U MEUIIMHE.

Jemoncmpayuu
1. OOpa3oBaHue U paCIPOCTPAHCHHUE MOMEPEYHBIX U MPOJAOTHHBIX BOJIH.
2. KoneOmomeecs Te10 Kak UCTOYHUK 3BYKa.
3. 3aBHCHMOCTD JJTMHBI BOJHBI OT YaCTOTHI KOJIEOAHUA.
4. HabmoneHue oTpakeHHs U IPETOMIICHHUS] MEXaHUYECKHUX BOJIH.
5. HalGmonenue nnrepdepeHnu 1 1udpakiuug MEXaHUYECKUX BOJIH.
6. AKyCTHYECKHl pe30HaHC.
7. CoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.
8. HaOnronenue cBs3M IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOH
Y 4aCTOTOM KoyieOaHUi.
9. UccnenoBaHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTpakKEHUE,

npesoMiIeHue, noyspusanus, tudpakuns, HHTephepeHIus.
10. O6Hapy:xeHne HHPPAKPACHOTO U YIBTPA(UOIETOBOTO M3ITyUEHHH.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKkmuxKym
1. U3ydeHue nmapameTpoB 3BYKOBOW BOJIHBI.
2. V3yueHwe  pacnpoCTpaHEHHMs  3BYKOBBIX

BOJIH B 3aMKHYTOM|

IIPOCTPAHCTBE.
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Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomeTpuueckas ontuka. [ IpsMonnHeHoe pacnpoCTpaHEHUE CBETA B
OJIHOPOJIHOM cpenie. Toueunbli HCTOUHUK cBeTa. JIyu cBera.

OTpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHue nodpaxeHuii B
[JIOCKOM 3€pKalie.

[IpenomiieHue cBeTa. 3aKOHBI MIPEIIOMIICHUS CBETa. AOCOJIFOTHBIN IMOKa3aTeIb
npesnomieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yroi noJHoro
BHYTPEHHEIO OTPAXKEHUSI.

Jlucniepcus cBeta. CiioxkHbIi coctaB 6enoro cBeta. Lset. CobOuparomue u
[PACCENBAOIINE JINH3BI.

Tonkast 1uH3a. POKYCHOE pacCTOSIHUE M ONTUYECKAs CHJIa TOHKOU JIMH3BI.
[TocTpoenne n300paxeHnit B COOMPAIOIINX U PACCEUBAIOIINX JINH3AX.
DopMysia TOHKOM JIMH3bI. YBEJIMUEHUE, 1aBAEMOE JINH30MU.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOUHUKHY.
YciioBust HaOTIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHITMOHHON
KapTUHE OT JBYX CMH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Tudpaxius ceeta. JudpakimonHas pemeérka.

YcnoBue HaOMIOEHNYS TIIaBHBIX MAKCUMYMOB TIPH MaJICHUN
MOHOXPOMAaTHYECKOTO CBETA Ha JUPPAKIIMOHHYIO PEUIETKY.

[lonsipusanus cBera

Texnuueckue ycmpoiicmea U Npakmudyeckoe npuMeHeHue. OYKU, IyIa,
(oToanmnapar, NPOEKIMOHHBIA anmapar, MHUKpPOCKOII, TEJIECKOI, BOJOKOHHas
OITHKA, TUPPAKIINOHHAS PEIIETKA, TTOJIIPOHI.

Hemoncmpayuu
1. IlpsmonuHeiiHOE pacmpocTpaHEHHE, OTPAKEHUE U TPETOMIICHHE
cBeta. Onruyeckue NpudopsI.
[TomHOE BHYTpeHHEE OTpakeHne. Mosienb CBETOBOA.
HccnenoBanne cBOMCTB H300paXeHUH B JTMH3AX.
Mogenu MUKPOCKOTIA, TeIECKOTa.
HaGmronenue natepdepeHimm ceera.
Habmronenue nudpaxiyu cera.
HaGmronenue nucriepcuu ceTa.
[Tomydenue cieKTpa ¢ TOMOIIBIO TPU3MBI.

© N o un kAW

[IpsimorHEHOE paclipocTpaHEHUE CBETa B OJHOPOJIHOM cpene. Jyu cBera.
ToueuHblll NCTOYHUK cBeTa. OTpakeHHUE CBETA. 3AKOHBI OTPAKEHUS CBETA.
[TocTpoenue n3o0pakeHuit B miockoM 3epkaie. Cihepuueckue sepkana.
[Ipenomienue cBera. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOIIIOTHBIN MMOKa3aTelb
rpesomieHus. OmuocumenvHulii nokasamens npenomaenus. Ilocmosancmeso
uaCmomovl ceema u cOOmHouleHue OJIUH 80IH NPU nepexooe
[MOHOXpOMamuueckoeo ceema uepes epanuyy pazoena 08yxX Onmu4eckux cpeo.
Xo0 nyueti 6 npuzme. Jlucniepcust ceera. CioxHbIN cocTaB Oenoro csera. L[Bet.
[losiHOE BHyTpeHHee oTpaxeHue. [IpenenbHplil yron ojaHoro BHyTPEHHETO
orpaxkenus. Cobuparowue u pacceusarowjue 1un3ol. Toukas nunza. DokycHoe
[PACCTOSIHME U ONTUYECKasl CUJIa TOHKOM JIMH3BI.
Basucumocms poKycHo20 paccmosnnus MOHKOU chepuyeckol 1unH3bl om eé
ceomempuu U OMHOCUMENbHO20 NOKA3AMEIS NPELOMAECHUSL.
DopMmysa TOHKOH JIMH3bI. YBEIUYECHHE, 1aBAEMOE JIMH30H.
X00 nyua, npowedwe2o 1un3y noo NPoU3BOIbHLIM Y2I0M K €€ 2A8HOU
onmuyeckotl ocu. [locmpoenue uzobpasxicenuti mouxku u ompe3Ka npsamou
6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTNEMAX.
Onmuuyeckue npubopul. Paspewarowas cnocoonocms. 11a3 kak onmudeckast
cucmema.
[[penenbl NpUMEHUMOCTH T€OMETPUUECKON ONTHKHU.
Bonnosas ontuka. MaTepdepennns ceeta. KorepeHTHbIE HCTOUHUKH. YCIOBHS
HAOTIOIEHN ST MAKCUMYMOB 1 MUHIMYMOB B HHT€P(EPEHIIMOHHON KapTUHE OT
TByX KOT€PEHTHBIX UCTOUYHUKOB. [Iprmepsl Kitaccnyecknx HHTephEepEeHITMOHHBIX
CXEM.
/Tudpaxus ceera. Audpakionnas pemeéTka. YciaoBue HabM0AeHNs ITaBHBIX
MaKCUMYMOB TIPH MaJICHHH MOHOXPOMAaTHYECKOTO CBeTa Ha U(PPAKITHOHHYIO
[PELIETKY.
[lonsipusanus ceera

TexHuueckue ycmpoucmea U mexHoNo2U4ecKue npoyeccvl. OYKH, IyIa,
nepuckomn, (oroanmapar, MUKPOCKON, MPOEKIIMOHHBINA ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpavyuu

1. 3akoHbl OTpakeHUs CBETA.
2. HccrnenoBaHue npeaoMIICHHS CBETA.

3. HaGmionenue nojgHoro BHYTpEHHETo oTpaskeHust. MoJienb CBETOBOAA.
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10. Habmronenue nomnsipusaliiu CBeTa.
Yuenuueckuit skcnepumenm, nabopamopnuvie padomut
1. HW3mepenue nokasaresns MpeoOMIICHUS CTEKIIA.
2. HccnenoBanue cBOWCTB N300paKCHUN B JTHH3AX.
3. HaGmonenue nucnepcuu cBera.

9. [TlomyuyeHue criekTpa ¢ IOMOIIbIO AU(PAKIIMOHHON PEIIETKH.

1.
2.

N Ok W

9.

4. HccnemoBaHWe XOAa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMAPAIICIBHYIO
IUTACTHHY H IIPU3MY.

5. HccnenoBanue cBOMCTB U300payKEHUI B JIMH3AX.

6. Momenu MUKPOCKOTIA, TEIEeCKOIA.

7. Habmtonenue uHTephEpPECHIINN CBETA.

8. HaOmromenue BETOB TOHKUX IUIEHOK.

9. Habmtonenue nudpakuuu cBeTa.

10. Uzyuenue nudpakiinOHHON PEIIETKH.

11. HaGmronenue qudpakiiMOHHOTO CIIEKTpa.

12. HabnronmeHue nucriepcuy CBETA.

13. HaGmromeHnue moyisipu3aiii CBETa.

14. TIpumMeHeHHE MOJIIPOUIOB TSI H3YUCHHS MEXaHHUSCKUX HAMPSIKCHHMA
Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, RPAKMuKym

10.
11.
12.
13.

W3mepenue nokasaresnst NpesioMIICHUs CTEKIA.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOI'O DPACCTOSIHMS OT BELIECTBA
(Ha mpuMepe KUJKUX JIUH3).

H3mepenue GpokyCHOro pacCTOsHUSI pacCEUBAIOIINX JIUH3.
[Tomyuenue n3o0pakeHusl B CUCTEME U3 MJIOCKOTO 3€pKaJia U JINH3BI.
[Tony4yeHnune n300paxeHus: B CHCTEME U3 JABYX JIMH3.
KoHcTpynpoBaHue TelecKONMMYEeCKUX CUCTEM.

HaGmonenue nudpakuuu, nHTEpQEpeHLInu 1 MOJSpU3aLuU CBETA.
W3ydeHue monspu3allMd CBETa, OTPaXEHHOIO OT IMOBEPXHOCTH|
JUDIIEKTPHKA.

N3yuenne naTepdepeHinm 1a3epHOro U3Iy4eHNs Ha IBYX LIETISIX.
HaGmonenue nucnepcum.

HaGmronenue n uccnenoBanue qudpakiimOHHOTO CIIEKTPA.

W3mepenue UIMHBI CBETOBOM BOJIHBI.
[Tonmyyenue cnekTpa H3Iy4YEHUs
JU(PPAKIIMOHHON PEIIETKH.

CBETOoAMOJa IIpH IIOMOIIH

PA3/IEJT 6. OCHOBBI CITELIMAJILHOM TEOPUU
OTHOCUTEJILHOCTH (4 1)

(CRY)

PA3J/IEJT 6. OCHOBBI CITELTMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

Tema 1. Ocnoeovt CTO (4 u)

Tema 1. Ocnosot CTO (5 u)

I'paHuIBl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTymnarsl

CBETa B BaKyyMe, IPUHIUIT OTHOCUTEJILHOCTU DUHIITEHA

CHGHHaHBHOﬁ TEOPHUHU OTHOCUTCIIBHOCTH: MHBAPUAHTHOCTE MOAYJISI CKOPOCTHU

OTHOCHUTEIHLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKPAIIICHHE

[ paHUIIbl IPUMEHUMOCTHU KJIACCUYECKON MeXaHUKU. [locTynarsl cienuanbHON
TEOPUU OTHOCUTEILHOCTH.

[TpocTpaHcTBeHHO-BpeMeHHOM nHTepBai. [IpeodpazoBanus Jlopenna. Ycinosue
NPUYUHHOCTH. OTHOCHTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU
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UTUHBI.

DHEPIUs U UMILYJIbC PEIATUBUCTCKOM YaCTHLIBI.

CBs13b Macchl C 3HEpruel U UMITYJIbCOM PEJIITUBUCTCKOM YaCTHULIbI. DHEPTHUS
IIOKOS

1 COKpAIlCHUE JITUHBI.
DHEPrUs U UMIYJIbC PEIIATUBUCTCKOM YaCTHIIBL.
CBsI3b MacChl C SHEpruel U UMITYIbCOM PEISTHBUCTCKON YaCTHIIBI. DHEPTUs
MOKOS
Texnuueckue ycmpoucmea u MexHoN02UYecKUe NnpoYeccol:
PUEMHUKH, YCKOPUTEHU 3apsKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnusie padomuol, npaxmuxym
Omnpenenenue UMIyJabCa M OHEPTUU  PENATUBUCTCKMX  YACTHII
(dotorpadusaM TpeKoB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JI€).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBAS ®U3UKA (25 )

Tema 1. Inemenmut keanmoeoii onmuxu (6 4)

Tema 1. Kopnyckynapno — éoanoeoit oyanusm (15 u )

@otonbl. Dopmyra [lnanka cBsi3u SHEPTHH (HOTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA

OTtkpeiTre U uccnenoBanue Gorodaddexra. Onbrtel A. I. CromeroBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHiurelina ans poroaddexra. «KpacHas
rpanuma» Gororddexra. JJaBnenue ceera. Onwite I1. H. Jlebenena.
XMMHUUYECKOE IEVICTBUE CBETA.

TexHuueckue ycmpoticmea u npakmuieckoe npumeHenue: (HOTOIIEMEHT,
(oToaaTdrK, coaHeuHas Oarapesi, CBeTOANO/.
Hemoncmpayuu
®oTto3¢pexT Ha ycTaHOBKE C IIMHKOBOM MJIaCTHUHOM.
WccnenoBanue 3akoHOB BHEIIHEro porodddexra.
Cseronuon.
Conneunas Garapest.

AW

PaBHOBECHOE TETIIOBOE U3ITyUYCHHE (U3JIydeHUE aOCOTIOTHO YEPHOTO TENA).
3akoH cMmenieHus Buna. ['unore3a M. Inanka o kBaHTax.
@®OTOHBI. DHEPTUA U UMITYJIbC (DOTOHA.
dotoaddext. OnbiTol A. I. CroneroBa. 3akoHbl (oTodddekra. YpaBHEHHE
OiiHmreitHa i porodpdexra. «Kpachas rpanuna» porospexra.
/laBneHne cBeTa (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MONIONIAIOIIY IO
1 aOCOJTIOTHO OTpaxarolyto moepxuocts). OneiTe [1. H. JleGenena.
BonHoBeIe cBOMcTBA yacTull. Bonnsl ne bpoid. [{nuna BonHsl ne bpoins
1 pa3Mephl 00JIACTH JIOKAIU3AIUU ABUXKYIIEHcs yacTuibl. KopmyckymsipHo-
BOJIHOBOM yanu3M. J{udpakiys s1eKTpOHOB Ha KpHUCTAJUIaX.
Cneunduxa n3mepenuit B Mukpomupe. COOTHOIIEHUS HEONPeAEeIEHHOCTEN
[ eiizenOepra
Texnuueckue ycmpoticmea U MexHOI02U4ecKue npoyeccovl: CIEKTPOMETP,
(oroaneMeHT, (HOTOHATUMK, TYHHENbHBI MHKPOCKOI, COJIHEYHas Oarapes,
CBETOIMO/.
Jemoncmpayuu

1. ®dorodrddekt Ha yCTaHOBKE C IIMHKOBOM IJTACTHHOM.

2. HWccnenoBaHue 3aKOHOB BHEMIHETO (HOTOdPdEKTA.

3. HccnenmoBaHnue 3aBUCHUMOCTH CONPOTHBIICHHS ITOJYIPOBOTHUKOB OT
OCBELIEHHOCTH.

4. Cseromguo.

5. Conneunas Oarapes.

Yuenuueckuit s3xcnepumenm, naéopamopnovie padomol, NPAKMUKYM
1. Uccnenosanue portopesucropa.

2. Wsmepenune mocrossHHOW Ilmanka Ha OCHOBE WCCIEIOBaHUSA
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dororddexra.
3. HccnenoBanue 3aBUCHMOCTH  CHIIBI
HaIIPSKEHUSL.

TOKa 4YE€pE€3 CBCTOAUOO OT]

Tema 2. Cmpoenue amoma (4 1)

Tema 2. @uzuka amoma (5 u)

Monens aroma Tomcona. OnbiTel Pe3epdopaa mo paccessHUIO o.-4acTHII.
[Ltanerapnas moneinb aroma. Ilocrynarer bopa.
3nydyenue u norsouieHue (OTOHOB MPH MEPEX0/ie aTOMa C OJTHOTO YPOBHS
HHEpruu Ha Apyroi. Buael ciektpoB. COeKTp ypoBHEN 3HEPIUM aToMa
BOJIOPOAA.
BosiHOBBIE CBOICTBA yacTUll. BonHbl ne bpoitnsa. KoprycKynsipHO-BOJIHOBOM
Tyausm.
CHOHTaHHOE U BBIHYKJIEHHOE U3ITy4YCHUE
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. CieKTpanbHbIN
aHayn3 (CEKTPOCKOMN), J1a3ep, KBAHTOBBINM KOMITBIOTED.
/emoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGmronenue nuHeRYaThIX CIEKTPOB U3TYyUYEHUSI.
Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut

1. HabmroneHue TMHEWYATOrO CIIEKTpa.

el A

OmBITHI 110 UCCIIEIOBAHUIO CTpoeHus atoMa. [lnanerapuas moaens aroma
Pesepdopna.
[Toctynarsl bopa. M3nyuenue u nomomienre (OTOHOB MPH MEPEXOe aToMa
C OJTHOTO YPOBHS SHEPTHH HA JPYION.
Bubl ciektpoB. CrIEKTp ypOBHEH SHEPruu aroMa BOJOPOaA.
CrnoHTaHHOE U BBIHYKJIEHHOE U3JIy4eHHE cBeTa. Jlazep
Texnuueckue ycmpoucmea u mMexHOLOSUYeCKUe Npoyeccovl: CHEKTPaJIbHBIH
AHaAJIM3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTEDP.
Hemoncmpayuu
1. Monens onsita Pezepdopaa.
2. HaOnmroneHue muHEHYaThIX CIIEKTPOB.
3. YcTpoHCTBO M IeHCTBHE CUETUYNKA HOHU3UPYIOIINX YacTHII.
4. OmpezneneHue ATUHBI BOIHBI JTa3€PHOTO H3ITYUCHHUS.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomeol, npakmuxym
1. HaGmrogeHue TMHEHUYATOTO CIIEKTpA.
2. WccnemoBaHuWe CHEKTpa pa3peskeHHOTO
U U3MepeHue noctosiHHon Punbepra.

aTOMapHOTO  BOAOPO/A|

Tema 3. Duzuka amomnozo A0pa u InemeHmapHuovix yacmuy (5 4 )

Tema 3. Duzuka amomnozo A0pa u nemenmapHusvix uacmuy (5 4 )

(DKCIIEpUMEHTBHI, I0Ka3bIBAIOIINE CI0KHOCTh CTpOoeHus sapa. OTKpbITHE
panroakTuBHOCTH. OmbITH Pedepdopaa mo onpenenenno coctaBa
pamoakTUBHOTO M3MydeHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHuUs.
BinsHue paqnoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeliTpona. Hykinonnas monens siipa [eiizen0epra—IBanenko. 3apsy aapa.
MaccoBoe uncio sapa. M3oromnsl. Anbda-pacnag. DIeKTPOHHBIN U
O3UTPOHHBIN OeTa-pacnaj. ['amma-n3nyuenue. 3akoH pagloaKTHBHOIO
pacniaza. DHEPTHUs CBsI3U HYKJIOHOB B sipe. SaepHbie cuibl. JledekT Macchl
spa. SlnepHsie peakuuu. JlesieHue u CuHTe3 sAanep. AnepHslid peakTop.
TepmosiepHblii cuaTe3. [Ipo0OaeMbl U TEPCIIEKTUBHI SAIEPHON SHEPTETHKH.
JKOJIOTUYECKUE ACTIEKTHI SEPHOM 3HEPTETUKU. DJIEMEHTAPHbBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. MeTOoIbI HAOMIONEHHS U PETUCTPALIMU HJIEMEHTaPHbIX

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

PaoakTuBHOCTB. Allbha-pacra. DIeKTPOHHbBIN U MO3UTPOHHBIN OeTa-pacnal.
[ 'amma-n3myyeHue. 3aKoH paJlMOaKTUBHOIO pacnaaa. PairoakTHBHbEIE H30TOIBI B
npupoje. CBoiCTBa HOHU3UPYIOUIETO N3JTydeHus. BiusHue paaiuoakTUBHOCTH
Ha >KMBbIE OpraHu3Mbl. EcTecTBeHHBIN hoH n3nyyenus. Jlosumerpus.

(OHEeprus CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt macch spa.

S nepubie peakun. [lenenue u cunres saep. SAnepusie peaktopsl. [Ipodiaemsl
YIIPaBIIsIEMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUUECKUE ACTIEKTHI Pa3BUTHS

51 1IE€PHOM SHEPreTUKHU. MeTobl perucTpany U HCCIEI0BAHMS IIEMEHTAPHBIX
yacTul. OyHIaMeHTaIbHbIE B3AUMOACHCTBUA. baprOHbI, ME30HBI U JICIITOHBI.

[Ipencrasienne o CrangaptHoit monenu. KBapk-mirooHHas MOJENIb aJpOHOB.
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wactui. OyHIaMEHTaIbHBIE B3auMoeicTBus. EquHCTBO (hrs3mueckoit
KapTUHBI MUPA
Texnuueckue ycmpolcmea U npaKmuieckoe npumeHeHue:
Kamepa BuiibcoHa, siiepHbIid peakTop, aToMHast 6omoa.
Jlemoncmpayuu
1. CU€TYMK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuit skcnepumenm, nabopamopnuie padomut
1. HccnenoBanue TPEeKOB 4acTHIl (110 TOTOBBIM (oTorpadusim).

JIO3UMETD,

du3zuka 3a npenenamu CrannaptHoit moaenu. TémHas Matepust U TEMHas
pHeprusi. EquHCTBO (hM3nUecKol KapTHHBI MUPA.

Texnuyeckue ycmpoucmea u mexHonio2uieckue npoyeccol. T03UMETp, Kamepa|
BuibcoHa, SAEpHBIA pEaKTop, TEPMOSACPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30HAHCHAs ToMorpadus.

Yuenuueckuii 3xkcnepumenm, nadvopamopusvie padomot, npaKMUKym

1. HUccnenoBanue TPEKOB YacTHII (IO TOTOBBIM (OTOTpadusIm).
2. HccnenoBanue paoakTUBHOTO (hOHA C UCTIOIB30BAaHUEM JTO3UMETPA.
3. Hzydenue noromieHus 0eTa-4acTHI] ATFOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKMU (7 1)

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKU (12 )

Tema 1. Dnemenmot acmpoguzuku (7 u )

Tema 1. Dnemenmot acmpoguzuku (12 u )

OTanbl pa3BUTHA acTpoHoMUU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAYCHUE
acTpoHomuu. Bun 3Bé3nnoro Heba. Co3Besnus, spKue 3BE3/IbI, IJIAHETHI,
X Bugumoe asrxkeHne. Conneunas cuctema. Comane. ConHeuHas
AKTUBHOCTH. McTounuk sHeprun ComHna u 3BE371. 3BE3/1bI, HX OCHOBHBIE
XapaKTEepUCTUKU. J[MarpamMmma «CeKTpanibHbIM KIACC — CBETUMOCTBY. 3BE3/IbI
[TIaBHOM MOCJIEA0BATEIIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB)»
17151 3BE3/1 NIAaBHOM NTOCIIEN0BATEIbHOCTU. BHYTpEHHEE CTpOeHHE 3BE3.
CoBpeMEeHHBIE TTPE/ICTABJICHHS O TIPOUCXOKACHUH U dBOToNMU CoHIA U
3BE3. DTallbl )KU3HHU 3BE3].
Mneunsiii [Tyts — Hama ["anaktuka. [lonoxenue u apmxenue ConHua B
["asmaktuke. Tunsl ranaktuk. Pagroranaktuku U kBa3zapbl. YEpHBIE ABIPHI B
apax ranakTuk. Beenennas. Pacipenue Beenennoil. 3akon Xa60ma.
Pazberanne ramaktuk. Teopust bonbioro B3peiBa. PenukroBoe uznydeHue.
MacmtabHas cTpykrypa Beenennoii. Meraranaktuka. Hepeménnnie
MPOOIEMBI ACTPOHOMUMU.
Yuenuueckue naonooenus
1. HaGmiomenusi HEBOOPYXKEHHBIM TJIA30M C  HCIOIB30BaHUEM|

KOMIIBIOTEPHBIX TMPWIOKECHUH JIJI1  OMpENeeHUsT  TMOJIOKECHUS

HEOECHBIX OOBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3IHS

CeBepHOro nostyniapusi v spKue 3BE3/bl.

2. HabGmronenus B teneckon JIyHsl, uranet, Mieunoro [lyTu.

DTanbl pa3BUTHs acTpoHOMHH. [IpuKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUU. [IpuMEHUMOCTD 3aKOHOB (DU3UKH 117151 0OBSICHEHUS IIPUPOIBI
KOCMHYECKHX O0OBEKTOB.
MeToabpl acTpOHOMHUYECKUX HcclieqoBaHui. COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAJIMOTEIECKOTBI, BHEATMOC(EpHASt aCTPOHOMHS.
Bun 3B€3nHor0 HebGa. Co3Be3aus, IpKue 3BE3MbI, INIAHETHI, UX BUTUMOE
[IBIDKEHHE.
ConHeuyHas cucTema.
Comnre. ConHeuHast akTUBHOCTb. McTrounuk sHeprun CoiHIa U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CeKTpaIbHbII KJIacc —
CBETHMOCTBY. 3BE3/IbI NIABHOM IIOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB) JUIsl 3BE3]1 INIABHOM MOCIeI0BaTeIbHOCTH. BHYTpeHHee cTtpoeHue
3BE31. COBpeMEHHBIC MPEACTABICHUS O MPOUCXOKACHUH U dBoJtorrK CoJTHIIa U
3BE31. DTaIlbl )KU3HU 3BE3I.
Mneunslii [TyTe — Hama ["anaktuka. [Tonoxxenue u nuxenne ColHIa B
["anmaktuke. Tunel ranaktuk. Pagroranaktuku u kBasapel. YEpHbIE ABIPHI B
sa1pax ranaktuk. Beenennas. Pacimmpenue Beenennoit. 3akon Xa606:ma.
Pasz0eranue ranaktuk. Teopust boibiioro B3psiBa. PenukroBoe n3mydeHue.
MaciurabHas ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie npo0neMbl aCTpPOHOMHU
Yuenuueckue naonwooenusn:
1. HaGmromenust  3BE3AHOTO Heba  HEBOOPYXKEHHBIM  TJIa30M|

C MCITOJIb30BAHUECM KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/Iﬁ AJIsL ONpEACIICHUS
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MOJIOKEHHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3nust CeBepHOTO MOMyLIapus U IPKUE 3BE3bI.

2. HaGmronenus B teneckon JIyHBI, TMIIAHET, TYMaHHOCTEH U 3BE3IHBIX]
CKOIIJICHUH.

OU3NYECKHWM ITPAKTUKYM (16 4acos)

Cnocobvl  usmepeHusi QUUYECKUX BEIUYUH  C UCNONL30BAHUEM  AHANO208bIX
U Yughposvix UMEPUMENbHBIX NPUOOPO8 U KOMNLIOMEPHBIX OAMUUKOBbIX CUCHIEM.
Abcontomuvie u omHocumenbhvle No2PeutHoCmu U3MEPeHUll OUUYECKUX BETUUUH.
Oyenka epanuy nocpeuwiHocmell.

IIposedenue KoceenHvIX UsMEPEHULL, UCCTE008AHUL 3A8UCUMOCTIELL
Qusuueckux seIudUH, NPOBEPKA NPEOSONCEHHBIX cunomes (8bloop uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pa30enax « Yuenuueckuil sKkcnepumenm,
Jabopamopvie pabomul, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOUIEE ITOBTOPEHUE (15 u)

Ponb pu3MKHM 1 aCTPOHOMUU B 3KOHOMHUYECKOH, TEXHOJIOTHUECKOH,
COLMAJIBHOW U 3TUYECKON c(epax AesITeIbHOCTH YeJIOBEKA; POJIb U MECTO
(GU3MKN ¥ aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHHE MUPA; POJIb
¢u3nueckoil Teopuu B GOpMUPOBAHUH MPEACTABICHUIN O PU3NUECKON
KapTUHE MUpPa, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-HAY4YHbIX MPEICTABICHHUM O MpUpoae

O60011IeHNEe U CUCTEMaTH3aLMsl COJePKAHUS Pa3IesioB Kypca «MexaHuKay,
«MonekynspHas pu3rKa 1 TEPMOAUHAMUKA», « DIEKTPOAUHAMUKAY,
«Konebanus u BosHb», «OCHOBBI CIIEUATIBHOM TEOPUHU OTHOCUTEIBHOCTIY,
«KBanToBas ¢uznka», «I1eMEHTbl aCTPOHOMUU U ACTPOPUIUKI.

Ponb  ¢u3uKM ¥ acCTpOHOMHUM B DKOHOMHMYECKOH,  TEXHOJIIOTHYECKOM,
COLIMAJIbHOW U ATHUYECKOM cdepax IesTEIbHOCTH YEIOBEKa; POJb M MECTO
(GU3MKN U aCTPOHOMMH B COBPEMEHHOH HayyHOW KapTHHE MHUpA; 3HAYEHUE
OTHCAaTENIbHON, CHUCTEMAaTHU3HPYIONEH, OOBICHUTETLHON W MPOTHOCTUYECKON
¢byHKUIME (u3nUYeckoil TeopuH; posib (HU3NYECcKOl Teopuu B (HOPMHUPOBAHUU
Mpe/cTaBlIeHU O pu3nueckoil KapTHHE MHpa, MECTO (U3NYECKOW KapTUHBI
MHUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MpPEICTaBICHUN
0 MPUpPOJIE

Peseps (3 y)

Peseps (10 u)

TemaTnyeckoe NJIAHUPOBAHHE Kypca

11 kaacc
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bazoewiit yposens (2 uaca)

‘Y&flyﬁﬂeﬂﬂblﬁ yposens (5 uacos)

Koi-Bo DJIeKTPOAMHAMHUKA (ponomxenne) 11/27
4acoB MarnuTtHoe moJie 6/14
1 B3anmoeiicTBrE MOCTOSHHBIX MATHUTOB U TPOBOJIHUKOB C TOKOM. MarHutTHoe
rosie. Bextop MmaruuTHOM nHAYKIMH. [IpyHHIMI Cyneprno3UIMy MarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW UHAYKLUU.
1 MarauutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTO IPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneiT Opcrena. KapTuna TMHUN MAarHUTHOW WHIYKIIUW TIOJIS
[MOCTOSTHHBIX MarHUTOB.
1 Onpeodenenue ycio8uti NPUMEHUMOCIU MOOeIU OOHOPOOHO2O
lMaznumno2o noius.
1 Onpeodenenue Hanpagienus UHOYKYUU MASHUMHO20 NOJs
NPOBOOHUKA C MOKOM
1 IMacnummnoe none 6 sewgecmee. Peppomaznemuxku, napa- u -
ouamacHemuxu
1 Cuiia Amniepa, e€ HanpaBiI€HUE U MONYJIb.
1 Cuna Jlopenua, €€ HarpaBJIeHUE U MOAYIIb.
JIBr>keHUe 3apsyKEHHOM YacTULIbl B OTHOPOAHOM
MarHuTHOM Mose. Pabota cwel Jloperria.
1 Ilposedenue koceennvix uzsmepeHuti cuivl Amnepa, nposeoenue
uccne0osanus  3a8ucumMocmetl  mexucoy  QuuvecKuMu
BENUYUHAMU U ONBLIMOE N0  NpOBepKe  NPedlOHCEHHOU
2unomesvl NpU UYYEHUU OeliCmBUs NOCMOAHHO20 MASHUMA
Ha PaMKY € MOKOM
1 Obvscnenue 0CHOBHBIX NPUHYUNOSE OUCMBUS MEXHUYECKUX

yCmpoucme
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Ilpumepwl pewenus 3a0au no meme «Cuna Amnepa»

TexHu4yeckue yCTpoucTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: IPUMEHEHHE
[IOCTOSIHHBIX MAarHUTOB, JIEKTPOMArHUTOB,TECTEP-MYJIETUMETP, 3JIEKTPOIBUIaTEIIb
SIK0OM, YCKOPHUTEIH HJIEMEHTAPHBIX YaCTHII.

JlaboparopHas padora Nel «HaGmronenue qeiCTBUS MATHUTHOTO TIOJIST HA TOKY

Ipumepvl pewenus 3adau no meme « Cuna Jlopenya»

Peuwienue pacuémuulx 3a0ay ¢ s18HO 3A0AHHOU U HESIBHO
3a0aHHOU huzuLecKol MOOENbIO C UCNONb30BAHUEM OCHOBHBLX
3axon06 u popmyn no meme «Maenummnoe noney.

Peuiernue kauecmeeHHblxX 361061’{, mpe6y10u;ux NPUMEHEHUA
sHanul no meme «Masnummuoe noney.

DJIEKTPOMATHUTHAs HHAYKUMA 5/13

SIBnenue eKTpOMarHuTHONW MHYKIHU. [I0TOK BEKTOpa MarHUTHOM MHIYKIUH.
OJ1C nHayKIMH.

3aKOH 3JI€KTpOMarHuTHOW nHAykuu dapaes.
Buxpesoe anekrpuueckoe nose. Tokn Pyxko.

O/[C unoykyuu 8 nposoOHuUKe, O8UNCYUEMCA NOCMYNAMENbHO
6 0O0HOPOOHOM MACHUMHOM NOJIe.

[ [pumepul peuienus 3a0a4 no meme «3aKoH
D1eKMPOMACHUMHOU UHOVKYUUY

Pewienue pacuémmvix 3a0ay ¢ A6H0 3A0AHHOU U HEABHO
3a0anHoll huzuyecKol MOOenvlo ¢ UCNONb308AHUEM OCHOBHbIX
3aK0H06 U popmyn no meme « ANEKMPOMASHUMHAS UHOVKYUSLY.

ITpaBuiio Jlenna. MuaykTuBHOCTS. Karymika
WHAYKTHBHOCTH B LI TOCTOSIHHOT'O TOKA.

SABnenne camonHaykuuu. I1C caMOUHIYKIUH.
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Peutenue KauecmeeHHbIX 3a0ay, mpeoylouwux npuMeHeHus
3HaHUL NO meme « DNeKmpoMaAcHUMHASL UHOYKYUSY.

Aneopumm ucnonvzosanus npasuna Jlenya ons onpedenenus
HanpaeneHus Moka 8 KOHmype npu aHaiuze paguieckux u
DKCnepuUMenmanbHblxX 3a0ay

Cbopka mooenu 21eKmpoOMAZHUMHO20 2eHepamopa

DHeprus MarHUTHOTO TOJI KaTYIIKU C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

JlaGoparopnas pabota Ne2
«M3yueHue sBICHHS AICKTPOMATHUTHOW WHTYKITHH)

ObvscHeHUe 0CHOBHBIX NPUHYUNOG OeliCMBUsL MEXHUYEeCKUX
ycmpoticme u mexHoi02u4ecKux npoyeccos, MaKux Kax.:
UHOYKYUOHHAS Nedb, CONEHOUO, 3auuma Om 31eKmpu3ayuu
men npu 0BUICEHUU 8 MACHUMHOM NoJle 3eMmu.

Obobwaroue-noemopumenvHoe 3ausmue no meme
« DNeKMpOMACHUMHASL UHOVKYUSL)

3auem no meme ((9ﬂ€Kmp0MaZHMI’I’IHa}l qumem

Kosebanusi u BosnbI (60 1)
Mexanunyeckue Koaedaunus 5-/10

KonebarenpHasa cucrema. CBOOOIHBIE KOIEOaHUS.

['apmonnyeckue konebanus. Kunemarnueckoe u
JUHAMUYECKOE OMMCaHuE. DHEPreTHYECKOe
onucaHue (3aKOH COXPaHEHUSI MEXaHUYECKOM
SHEPTHUN).

Bui6o0 ounamuueckoeo onucanus CAPMOHUYECKUX Konebanui uz
Ux dHepeemu4yecKkoco U KUHemMamu4ecKkoco ONUCAaHusl.
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Buinyoicoennvie konebanus. Pezonanc. Pezonanchas Kpusas.
Brusnue 3amyxanus Ha 610 pe30HAHCHOU KPUBOL.
Aemoxonebanusi.

Pewenue pacuémmuvix 3a0ay c 1610 3a0aHHOU U HEABHO
3a0aHHO PU3UYECKOL MOOENbIO C UCNOIb308AHUEM OCHOBHbIX
3aKoH08 U hopmyn no meme «Mexanuueckue KoneOaHUAY.

AmiuTyna v gasza xkonebanuil. Csizb aMIUIMTY/bl KOJI€OaHUN UCXOAHON
BEJINYMHBI C aMIUTUTYIaMH KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[Tepuon u gactora koedanuii. [lepron Manbx CBOOOTHBIX KOJICOAHHI
MareMaTu4eckoro MasiTHuka. [lepuoa cBOOOIHBIX KOIeOaHU MIPYKMHHOTO MasiTHUKA.

Pewenue xauecmeenHboix 361()(114, mpe6y}0u;ux NPUMEHEHUA
3Hanull no meme «Mexarnuueckue Konebaruay.

ObvscHeHue 0CHOBHBIX NPUHYUNOE OeUCBUS MEXHUYECKUX
YCMpoucme, maxKux Kaxk: MempoHOM, 4acbl, Ka4enu,
MY3bIKAIbHbLE UHCIMPYMEHMbL, CeticMozpad.

Jlabopamopnas paboma Ne3 «Onpedenenue yckoperus
C80000H020 NAOEHUs NPU NOMOWU MAIMHUKA

DJIeKTPOMATHUTHBbIE Kojlebanus 7/15

Konebarenbhplit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHUs B UJICATHHOM
KOJIEOATeIbHOM KOHTYPE.

®opmyina TomcoHa.

Cés3b amnaumyovl 3apsa0a KOHOEHCaAmopa ¢ AmMnaAUmy oot
CUbL MOKA 8 KOeOAMeNIbHOM KOHNYpe

51




Pewenue pacuémmuuix 3a0au ¢ 1610 3a0aHHOU U HESBHO
3A0AHHOU PU3ULECKOU MOOETbIO C UCNONb30BAHUEM OCHOBHBIX
3aKOHO8 U POpMYI NO meme « DNeKMpPOMACHUMHbLE
Konebanusy

Peuwenue xauecmeerHblx 361()61’{, mpe6yr0mux NPUMEHREHUA
3HAHUL N0 meme ((3JZ€KI’I’lp0MClZHuWIHbl€ Konebanusy

3akoH COXpPaHCHUA SHCPIruu B HACAJIbHOM KOJ1€0aTeIbHOM KOHTYDC.

3aryxaroIiue 3JIeKTPOMAarHUTHBIE KoJieOaHus. BoIHYKIeHHBIE 3JIEKTPOMarHUTHEIE
konebanus. [lepeMeHHbIH TOK.

CpaeHeHue MEXAHUYUECKUX U INIeKMPOMACHUNTHBIX Konebanutl

ObvscHenue 0CHOBHBIX NPUHYUNOG OeUCMBUsSL MEeXHUYECKUX
YCmpoUcme, maKux Kax. 91eKmpudeckull 360HOK, 2eHepamop
nepeMeHH020 MoKa, TUHULU dTeKmponepeoay

Onpeoenenue ycioguii RPUMEHUMOCMU MOOENU UOEaNbHO2O
KonebamenbHo20 KOHmypa

MoLLHOCTb NepeMeHHOro Toka. AMNAINTYAHOE U AeNCTBYOLEee 3HaYeHMe CUbl
TOKa W HanpAXeHWA Npu pasInyHoM Gopme 3aBUCMMOCTM NEPEMEHHOIO TOKA OT
BpemeHn. CHHYCOUIaNbHBIN TEPEMEHHBIHN TOK.

Wneanwsublil Tpancopmatop. [IponsBoacTso, nepenada u moTpedieHne
ANIEKTpUYECKOl 3Heprun. KynbpTypa HCIIoIb30BaHus IIEKTPOIHEPTUNU B
MTOBCEHEBHOM )KM3HU. TEXHUYECKHE YCTPOUCTBA U TEXHOJIOTHYECKUE TIPOLIECCHI:
NIEKTPUUECKUIN 3BOHOK, TEHEPATOP MIEPEMEHHOI0 TOKA, TUHUU JIEKTpoIepe1ad
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Pezucmop, konoencamop u xkamywxa uHOYKMUSHOCMu 6 yenu
CUHYCOUOANIbHO20 nepeMeHH020 moKa. Pe3onanc mokos.
Pesonanc nanpsiocenuil.

Hemoncmpayus axmueHo2o, eMKOCMHO20 U UHOYKIMUBHOZO
conpomusnenui

Pewenue kauecmeennvix 3a0au, mpeoyrowux npumeHeHus
3HaHULL N0 meme « NeKmpoMasHUmHble KoNeOaHUsy.

Mexannueckne 1 3JIeKTPOMarHuTHbIe BOJIHBI 5/10

MexaHn4eckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie

U IIPOJI0JIbHBIE BOJIHBI. [lepros, CKopoCTh paclipOCTpaHEHUsI U JIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKEHUE, IPEJIOMIIEHIE, UHTephepeHIIHs
U UQpakuus.

3Byk. CkopocTs 3ByKa. [ pomkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.
[ITymoBoO€ 3arpsi3HEHUE OKPYKAKOUIEH CPEBI.

H3yuenue pacnpocmpanenus 36YK06bIX 60IH 6 3aMKHYMOM
npocmpancmee.

Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOG OeUCMBUSL MEXHUYECKUX
YCMPOUCME U MEXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKAIbHbLE UHCMPYMEHMbL, padap, paouonpuUEMHUK,
menesuzop, anmenna, meneghon, CBY-neuw, ynompazeykosas
OUACHOCMUKA 8 MeXHUKe U MeOuyuHe.

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS U3IyUYEHHS 2IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIIEHUE, MOISIPU3alns,
uHTephepeHIys U AUudpaKiys. B3auMHasi OpUEHTAIUs BEKTOPOB

B 3JIEKTPOMAarHUTHON BOJIHE.

[IIxana >71€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHNE 31IEKTPOMArHUTHBIX BOJIH
B TEXHMKE U ObITy. TEXHHYECKHE YCTPONCTBA U PAKTHYECKOE IPUMEHEHHUE!
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MY3bIKaJIbHBIE UHCTPYMEHTBI, pajap, paAuolpuEéMHHUK, TEJIEBU30p, AaHTEHHA,
tesiepon, CBU-nieus, yabpTpa3ByKoBasi IMarHOCTUKA B TEXHUKE U MEIULIMHE
IIpuHIUIIBI paIuOCBA3U U TEIEBUACHUSA. Paguonokanusi.

Pewenue kauecmeennvix 3a0au, mpeoyrowux npumeHeHus.
3HaHull no meme «Mexanuueckue u s1eKmMpoMacHUmMHble
BOJIHLLY

Pewenue kauecmeennvix 3a0au, mpeoyrowux npumeHeHus
3HaHull no meme «Mexanuueckue u 1eKmMpPoOMacHUMHbLE
BOJIHbLLY

Yempoiicmeo u npunyun pabomul npocmetiuie2o
paouonpuemMHuKa

Onrtuka 10/25

[IpsamonuHeitHOe pacipoCTpaHEeHHE CBETA B OJIHOPOIHOM cpene. JIyu cBera.
TouyeuyHEbIil HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n300pakeHuit
B IJIOCKOM 3€pKaJie.

Habnooenue onmuyeckux sgienutl, nposedeHue KOC8eHHbIX
usMepenull, UCCie008aHUs 3a6UCUMOCMEN PUUYECKUX
BEUYUH U ONBIMOB NO NPOBEPKE NPEONONCEHHOU cUNOMe3bl
npu U3yYeHUU s181eHULl NPELOMIIEHUsL C8emd HA SPaHUYe
paszoena 08yx cpeod, NpeloMieHus: ceema  coouparouyetl

u pacceugaroujell IUH3AaX, B0OIHOBbIX CEOUCME C6ema.

Ilocmpoenue u pacuém uzobpadicenuti, co30a8aemvix
NJIOCKUM 3eDKATOM

Cghepuueckue 3eprana

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelh
MPEIOMIICHUSI.

Hucnepcus ceera. CroxkHbIN cocTaB Oemoro cBera. [[Ber.
IlosiHOE BHYTpeHHee oTpaxeHue. IIpenenbHblil yrom nojaHoro BHyTPEHHErO
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OTpaXKEHUSI.

Jlabopamopnas paboma Ned «Hzmepenue nokaszamens
NPeLOMIEeHUS CIEeKAa)

OmuocumenvHulii nokazamens npeiromaeHus. Ilocmosancmeo
YaACmomul ceema 1 COOMHoOuEeHUe OJIUH BOJIH NPU Nepexooe
MOHOXPOMAMUYECKO20 C8ema yepes epaHuyy pazoena 08yx
ONMUYECKUX CPeO.

Xoo nyueti 6 npuzme.

Cobupatommue u paccenBaroniye THH3bL. ToHKas nH3a. PokycHOe paccTosHIe
Y ONTUYECKAs CUJIa TOHKOW JINH3BI.

DopMysia TOHKOW JIMH3bI. YBEJIMYEHUE, 1aBAEMOE JINH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuueckoul
CUbL U hOKYCHO20 PACCMOSIHUSL COOUPAIOUell IUH3bLY

3asucumocmsv oxycrno2o paccmosanus mouKou cpepuieckou
JIUH3bL OM €€ 2eoMempuu U OMHOCUMENbHO20 NOKA3AMes.
NpenomMIeHUs.

Xo0 nyua, npoweduie2o 1UH3y NOO NPOU3BONbHBIM V2IOM K €€
2nasnol onmuyeckoul ocu. Ilocmpoenue uzobpasicenuti mouxu
U ompe3Ka NPAMON 8 COOUPAIOWUX U PACCEUBAIOUUX TUHZAX

U UX CUCmeMax.

OnTtuueckue mpudopsl. Pazpemmaromas crmocooHoCTh. [71a3 Kak onTuueckas
CUCTEMA.
IIpenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

TexHUYecKHe yCTpOMCTBA U TEXHOJIOIMYECKUX MPOLECCHI: OYKH, JTyTa, IEPUCKOII,
¢oToanmnapar, MUKpPOCKOI, MPOEKLIMOHHBIN ammapar, IpoCBETIIEHUE ONTUKH,
BOJIOKOHHAs ONITHKA, AU(PPaKIIMOHHAs penIéTKa .

HpoceemﬂeHue onmuku

Ilocmpoenue u pacuém uzobpadxicenuti, co30a8aemvix
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NJLOCKUM 3epKaI0M, MOHKOU JTUH3OLL.

Pewenue kauecmeennvix 3a0au, mpedyrowux npumeHeHs.
3nanul no meme « Onmuxay

BomnnoBas ontuka. Untepdepenmus ceera. KorepeHTHbIE HCTOUHUKHU. YCIOBHS
HAOJIOIEHNSI MAKCUMYMOB 1 MUHUMYMOB B HHT€P(HEPEHLIMOHHON KapTUHE OT ABYX
KOTEPEHTHBIX UCTOYHUKOB. [IpuMephI KiTaccHYecKux HHTEPPEPCHIIMOHHBIX CXEM.

Hudpaxius ceera. AudpakironHas pemeTka. YciuoBrue HabIoIeHus TIIaBHbIX
MaKCUMYMOB TIPH MaJCHAH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIHOHHYIO
pem€Tky. [longpuzaiusa cera

Jlabopamopnas paboma Ne6 «Hzmepenue Onunbl c6emosoll
BOJIHbLLY

Obvsichenue ocobeHHocmerl NPOMeKaHusi ONMUYECcKUx
a61eHull: uHmeppepenyuu, oupparyuu, OUCNepcuu, NOJIHO20
BHYMPEHHE20 OMPANCEHUSL.

Pewenue pacuémmuvix 3a0au c 2610 3a0aHHOU U HEABHO
3a0aHHOU PU3UUECKOU MOOENbIO C UCNONbIOBAHUEM OCHOBHBIX
3aKoH08 U popmyn no meme « Onmuxay

OcCHOBBI CIeMAJIbHOI TEOPHUH OTHOCUTEILHOCTH 4/5

I'paHUIIBI MPUMEHNMOCTH KJIACCHYECKON MeXaHUKU. [1ocTynarel cienuanbHON
TEOPUHU OTHOCUTEIBHOCTH.

OTHOCHUTEIHLHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHIUE BPEMEHHU M COKPAIIICHHE
IUTAHEI.

IIpocmpancmeenno-epemennotl unmepsan. Ilpeobpaszosanus
Jlopenya. Ycnosue npuuunnocmu.

IIpakmukym
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Ipaxkmukym

OHeprus U UMIYJbC PENATUBUCTCKON yacTUIbl. CBSA3b MAcChl C DHEPIUEH
Y UMIIYJIbCOM PEJIATUBUCTCKOM YaCTHULIbl. DHEPTHUS IOKOSI

TexHUyeckue ycTpouCcTBa U TEXHOJIOIMYECKUE ITPOLIECCHI: CITyTHUKOBBIE
IIPUEMHUKY, YCKOPUTEIIH 3apSKECHHBIX YaCTHL]

[IpakTukym

[IpakTuKymM

JlaGoparopHas paboTa

KBanToBas ¢usuka 15/25
KopnyckyasipHo- BoiHOBO# Ayaausm 6/15

PaBHOBECHOE TemIOBOE M3ITydYeHHE (M3JIydeHUE aOCOTIOTHO YEPHOTO TENa).
I'unore3a M. [1nanka o kBaHTAax.

@®OTOHBI. DHEpPrus U UMIYJIbC (HOTOHA.

3axon cmewenus Buna.

ObvscHenue 0CHOBHBIX NPUHYUNOG OeUCMBUsS MEXHUYECKUX
VCMPOUCM8, MAKUX KaK. Cnekmpomemp, ¢omosiemenm,
gomooamuuk, myHHenIbHbILL MUKPOCKON, CONHeYHas bamapes,
€c6emoouoo.

Pewenue pacuémnuix 3a0au ¢ 1610 3a0aHHO U HEA8HO
3a0anHOU Pu3UYECcKOU MOOENbIO C UCNONb30BAHUEM OCHOBHBIX
3aK0H08 U popmyn no meme «Keanmosvie a61eHUAY.

®dorordpdext. Onwitel A. I'. Cronmerosa. 3akoHbl PpoTodPdekTa.

VYpaBuenue DitHmrrerina st pororddexra. «Kpacnas rpannna» pororddexra.

57




Onpedenenue ycio8uti NPUMEHUMOCMU K8AHMOBOL MOOeU
ceema.

Ananu3z K6AHMOBLIX NPOYECCO8 C UCHONLIOBAHUEM YDAGHEHUSL
Dunwmetina onsa homosghghexma, npunyuna coomuouerul
Heonpedenénnocmu I eiizenbepea.

Peuwenue xauecmeerHblx 361()(1% mpe6yr0u¢ux NPUMEHREHUA
3HaHUull no meme «Keanmoesuvle s6neHusy.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBIICHHE CBETA HA aOCOJIIOTHO MOTIOMIAIONIYIO
1 a0COJFOTHO OTpakaromyto nmosepxHoctsb). Onbitel [1. H. JleGenena.

TexHUYeckue yCTpOoMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: CIIEKTPOMETP,
¢doToanemenT, HoTONATUHK, TYHHEIBHBI MUKPOCKOII, COJIHEUHAs Oarapes,
CBETOAMON

Bonnosvie ceoticmea wacmuy. Bonnwvl 0e bpoiina. [huna
8o1HbL Oe Bpoiinsa u pasmepsl odracmu 1oKanu3ayuu
osudicyujetica yacmuysl. Kopnyckynsapno-6oi1osot 0yaniusm.

Huppaxyus snekmponos Ha Kpucmaniax.
Cneyughuxa usmepenuii 6 muxpomupe. CoomHouienus
Heonpedenénnocmetl I elizenbepea

Pewenue xauecmeernnuwix 300(1% mpe6yi0u;ux NpUMeHeHUsl
3uanuli no meme «Keanmoenie senenusy.

duszuka atoma 4/5

OMBITHI [0 UCCIICIOBAHUIO CTPOCHHS aroMa. [lnaHeTapHas MoJIeb aToMa
Pesepdopna.

[Toctynarsl bopa. U3nyuyenue u nomomeHue (POTOHOB MPH MEPEXOJIE aToMa
C OZIHOTO YPOBHsI DHEPTUU Ha IPYTOH.
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Ananus K6aHMOBLIX NPOYECCO8 HA OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

Ilpakxmuxym
IIpakmuxym
Bunsl cnektpoB. CrieKTp ypOBHEH 3HEPruu aroMa BOJOPOA.
CIIOHTaHHOE U BBIHYX/IEHHOE U3J1y4EHHUE CBETA.
TexHnuyeckne ycTpoucTBa U TEXHOJIOITMYECKUE MTPOLIECCHI: CIIEKTPAJIbHBIN aHAIN3
(crieKTpOoCKoIl), 1a3ep, KBAHTOBBII KOMIBIOTED
[IpakTukym
IIpakTukym

JlaGoparopnas pabora

du3nKa aTOMHOTO SIPa M IeMEHTAPHBIX YacTul 5/5

Hyxnonnas monens sigpa ['elizenoepra—Banenko. 3apsia siapa. MaccoBoe 4ncio
anpa. 1301orsl.

PagnoaxktuBHOCTH. Anb(a-pacnan. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacna.
IMamma-uznyyenue.

Ipaxkmukym

Ipakmukym

Pewenue 3a0au

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekt maccsl siapa. SnepHble
peakuuu. /lenenue u CUHTE3 Anep
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Snepusie peaktopsl. [IpobiaeMbl ynpaBiseMoro TepMOsSAEPHOrO CUHTE3A.
OKOJIOTUYECKHE ACIIEKThI Pa3BUTHUS AAEPHON SHEPIrETUKHU.

Ilpakxmuxym

IIpakmukym

Pewenue 3a0au

Metob! perucTpanuu U UCCIIeA0BaHMS JIEMEHTAPHbBIX YaCTHLI.
@dyHaaMeHTallbHbIe B3auMOeHCTBU. baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrannapTHoi Mozaenu. KBapk-IiitooHHas MOJEINb aJJpOHOB.

®usuka 3a npenenamu CrangaptHoil moznenu. TéMHas marepust U TEMHas SHEPIHUsL.

EnuHCcTBO pM3nveckoil KapTUHBI MHpA.

TexHn4eckre ycTpoHCTBa U TEXHOIOTMYECKHUE MTPOLIECCHI: TI03UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, TEpMOSIEPHBIN peakTop, aToMHast 0oM0a,
MarHUTHO-PE30HAHCHAs ToMOTpadus

Ipaxmuxym

Tpaxmuxym

Pewenue 3a0au

DJIeMeHTBbI ACTPOHOMHUH U acTpopusuku 7/12

MCTO,I[BI ACTPOHOMUHYCCKUX HCCHeﬂOBaHHﬁ. COBpeMeHHBIe OIITHYCCKUE TCIICCKOIIbI,
pPaanuoOTECIICCKOIIbI, BHeaTMOC(l)epHaFI aCTPOHOMMUH.

Bupn 3Bé3mmoro HeOa. Co3pe3aus, SpKue 3BE3bI, INTAHETHI, HX BUANMOE IBIKCHHE.
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Omanwl pazeumus acmponomuu. Ilpukiaounoe u
MUPOBO33peH1ecKoe 3Hauenue acmpornomuu. Ilpumenumocmo
3aKOHO8 husuKu 0151 00BACHEHUSA NPUPOOLL KOCMULECKUX
00veKmos.

Ocnognvie cozgezouss Ceseproco nonyuapus u apKue 36e30bl

Ponv acmponomuu 6 cospemennoii kapmune mupa, 8
NPaKmu4eckou 0esmenbHOCMU Yel08eKd U OdibHeliulem
HAYYHO-MEXHUYeCKOM Pa3eumull.

CoiHeuHas cucTeMa.

Comnnare. ConHeuHas akTUBHOCTh. Victounuk sHepruu ConHia u 3BE371.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. J(narpaMmma «CTeKTpaIbHBIN KIIacc —
CBETUMOCTEY. 3BE3/1bI INIABHON ITOCIIEA0BATEIHLHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB) JIJIS 3BE3]] INIABHOM TOCIIEIOBATEILHOCTH. BHYTpeHHee cTpoeHue 3BE3.

Ipakmuxym

Ipaxmuxym

ObobWenue u cucmemamu3ayus COOePIHCAHUs pa30enos
Kypca «Mexanukay,

CoBpeMeHHEBIE TPEACTABICHHS O TIPOUCXOKICHUH U 3BOIONK CoJTHITA 1 3BE3/1. DTarmbl
JKA3HHU 3BE3I.

Muneunsiit [1yTs — Hamia ['anaktuka. [lonoxxenue u apmwxkenne Connna B [anaktuke. Tumsl
rajakTuk. PaguoranakTuky U KBazapbl. UHEpHBIE ABIPHI B SApax rajJakTHK.
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Obobwenue u cucmemamu3ayusi COOEPHCAHUS Pa30enos
Kypca «Mexanuxay,

Obobwenue u cucmemamu3zayusi COOEPIHCAHU paz0enos
Kypca «Mexanukay,

Obobwenue u cucmemamu3ayusi COOePIHCAHUs: pazoenos
Kypca «Monexynsapuas guzuka u mepmoOUHaAMUKAY,

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ma. Pazoeranue ranakruk. Teopust
Bonsiioro B3peiBa. PennkroBoe u3nydeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0ieMbl aCTpPOHOMUU

Ob0bWenue u cucmemamu3ayus COOePIHCAHUsL Pa30enos
Kypca «Monexynsapuas ghuzuka u mepmoOUHaAMUKA,

Obobwenue u cucmemamu3ayust COOEPHcaAnUsl pazoenos
kypca «Monexynapuas ¢huzuxa u mepmoouHamuxa,

HpumeHeHue OCHOosoOnoiazarnwyux acnpoHOMU4YEeCKUx
I’ZOH}Zmuﬁ, 34KOHO6 U meopud ONIsl AHAAU3A U OOBACHEHUS

Qusuueckux npoyeccos, NPOUCXOOAUWUX 8 36E30aX, 8 36E30HbIX

cucmemax, 8 MeXCealaKmuyecKkoll cpeoe, OBUNCEHUs.
HebeCHbIX meil, 28010YUlU 36€30 U Bcenennotl

O0600mmeHne 1 CHCTeMaTH3alNs CONepP KaHus pas3ena Kypca «MexaHuKay

62




O06o00muieHre 1 crucTeMaTH3anus ColepKaHus pasaena Kypca « MonekynspHas Qpusnuka
Y TEPMOJUHAMHUKA»

Obobwenue u cucmemamu3ayusi COOEPIHCAHUS Pa30enos
Kypca «neKkmpoouHamMuKa»

Obobwenue u cucmemamu3ayusi COOePIUCAHUs pa30enos
Kypca « neKkmpoouHamMuxa»

Obobwenue u cucmemamu3ayusi COOePIUCAHUs pa30enos
Kypca « D1ekmpoOuHamuxay

Pe3zeps

Pezepn
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