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MHHOACHUTEJBHASA 3AIINCKA

CuHXpOHU3UPOBaHHAs pabodasi mporpaMmma 0a30BOTO U yryOn€HHOTO m3ydeHus npeamera «Duszuka» B 10-
11 xmacce pazpaborana Ha ocHOBe Paboumx mporpamm cpemHero o0Ormiero oopazoBanus o (usuke (0a30BbIi
YpPOBEHb, YIIYONEHHBIM YPOBEHB), OJOOPEHHBIX perieHueM (eAepaabHOr0  y4eOHO-METOIUYECKOTO
o0BbenmHEeHus 110 00memMy obpazoBanuto ot 29.02.2022r., mpoTokos 7/22.

JlaHHasi TIporpamMma CIY)KHT OCHOBAHHEM ISl YUUTENs M0 pa3paboTKe paboueil mporpamMmbl Mo (GH3HKE B
KJlaccax, TJIe Peau3yloTcs MYIbTHIPO(UIbHBINA yueOHblld miaH. B paznmene «Temarndeckoe IIaHUPOBAHHUCH
y4eOHOTO Kypca cojepkaHue 00ydeHHs CHHXPOHH3HPOBAHO U OCBOCHUS OOyJarOIMMUCS MpeaMeTa KaK Ha
0a30BOM, TaK " yIITyOJICHHOM YPOBHE.

JlaHHasi TporpamMma OIpeAessieT 00s3aTeNbHOE TPEIMETHOE CONIEpXKAHUE, YCTAHABIMBAECT IPHMEPHOE
pacripezielieHne y4eOHBIX YacOoB MO TEMAaTHYECKHM pas/ieliaM Kypca M PEeKOMEHIyeMYIO IOCIIeNOBaTeIbHOCTh
M3yUYEHHS TEM H Pa3/ieioB ya4eOHOTO TpeMeTa ¢ Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEMETHBIX CBS3CH, JIOTHKU
y4eOHOTO TIpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOydarommxcs. [Iporpamma maéT mpenacraBieHHe O LENsX,
cooepycanuy, obugell CTpaTterud OOydeHHs, BOCHHTAHHS M Pa3BUTUS OOYYaIOUIMXCS CpEICTBaMH y4eOHOTO
npenMera «Dusnkay Ha yrTyoaEHHOM ypoBHE M 0a30BOM YPOBHE.

H3yuenue xypca usuxu yemnyOnéHHo20 YpOGHS NO0360T5€m  peanu308amsv  3a0adu  npogeccuoHanrbHol
opueHmayuu, HANpasieHo Ha Cco30anue YCcio8uill 0N NPOAGNIEeHUs CEOUX UHMELIEKMYalbHbIX U MBOPYECKUX
CnOCOOHOCMEU KANCOLIM VUAUUMCSL, KOMOpble He0OX00UMbL Ol NPOOOINCEHUS 00PA308AHUSL 8 BbICUUUX VHEOHbIX
3a6e0eHUAX N0 PAZTUYHBIM PUIUKO-MEXHUYECKUM U UHIHCEHEPHBIM CREeYUATbHOCHIAM.

B mporpamme ompenensioTcsi IIaHUPYeMbIE Pe3yJabTaThl OCBOCHUS Kypca (HM3MKH Ha YpPOBHE CPETHETO
oOmiero oOpa3oBaHus: JUYHOCTHBIE, METAlpeIMETHbIE, MpeaMeTHbIe (Ha yn1yOia€HHOM U 06a30BOM YpOBHE).
Hayuno-meTtogomornueckoii OCHOBOM jisi  pa3pabOTKH TpeOOBaHMN K JMYHOCTHBIM, METalPEIMETHBIM
U IPEIMETHBIM pe3yibTaraM OOy4Jarol[uXcsi, OCBOMBIIMX MpOrpaMMy cpenHero oOmiero oOpa3oBaHusl Ha
yri1yOnEHHOM YPOBHE, SBISIETCS] CHCTEMHO-/IEATEIbHOCTHBIHN MOAXO0I.

IIporpamma BKJ/II04YAET:
niaHupyemvle pesyivbmamsl OCBOSHHUS Kypca (U3MKHA Ha YrIyOn€HHOM W 0a30BOM YpOBHE, B TOM YHCIIE

npeomemmubie pe3yibmamsl 1o To1aM 00ydeHHUS,
cooepoicanue yuebHoeo npeomema « Quzuxa» no 200am odyyeHus,
npuMepHoe memMamuyeckoe NiIAHUpPosaHue C yKa3aHUeM KOJHMYECTBA YacOB HAa H3YyYCHHE KaXKIOW TEMBI

U NPUMEPHOTL XAPAKMePUCMUKOU Y4eOHOU 0essmelbHOCIU YHauuxcs, PeaTu3yeMOoH MPH U3YUYCHUH dTHX TEM.

[Iporpamma wMeeT TPUMEpPHBIA XapakTep | MOXKET OBITh HCIOJNB30BaHA YUYUTEISAMH (U3UKA IS
COCTAaBJICHUSI CBOUX PabOYHX MPOTPAMM.

PaGouast mporpamMma He CKOBBIBAET TBOPUYECKYIO MHUITMATUBY YUUTEIICH M TPEIOCTABIISICT BOBMOXKHOCTH IS
peam3alui pa3IUYHBIX METOJIUYECKUX ITOAXOJIOB K NpEnojaBaHuio (U3MKu Ha yriyOJaEHHOM M 0a30BOM
YPOBHE TIpH YCJIOBUM COXpPAHEHHUs OO0s3aTeNbHOM YacTh coaepkaHusi Kypca. KomuuecTBo 4vacoB
B TEMAaTHYECKOM TUIAHMPOBAHUM HA HM3YYCHUE KAKIOW TEMbI SIBISICTCS OPUCHTUPOBOYHBIM M MOXET OBITh
W3MEHEHO KaK B CTOPOHY YMCHBIICHHS, TaK U YBEIMYCHHS B 3aBHCUMOCTU OT PEaJM3YeMbIX METOIUYCCKUX
MOJIXOI0B ¥ YPOBHSI ITOATOTOBJICHHOCTH YYaIIUXCS.

KypcuBoM B TekcTe mporpamMmbl BbIIENEHBI deMeHThl Llenmu u 3amaum, [IpeaMeTHBIX pe3yabTaToB U
Copneprxanust yaueOHOTO MaTepHalia, KOTOPBIE MPECTABICHBI sl U3y4eHHsI Ha YIITyOJIEHHOM YPOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

®dusnka Kak HaykKa O HanOoee O6H_[I/IX 3daKOHax IIPpUPOAbI, BBICTYIIASA B Ka4YCCTBC yqe6H0r0 npeameTa
B IIKOJIC, BHOCHUT CyIJ.ICCTBCHHBIﬁ BKJIaA B CHCTECMY 3HAHHH 00 OKpYyXKaromemM MHUpe. [IIxoabHBIM KypcC
(1)I/I3I/IKI/I — CI/ICTCMOOGPEBYIOHII/II‘/’I It €CTCCTBCHHO-HAYUYHbBIX y‘-IC6HLIX npeaAMETOB, IMOCKOJIbKY (I)I/ISI/I‘-IGCKI/IC
3aKOHBI JIC)KAT B OCHOBC ITPOLICCCOB HHBHGHHﬁ, HU3y4aCMbIX XHMHCﬁ, 6I/IOHOFI/ICI‘;I, (bHBH‘-ICCKOﬁ reorpa(pneﬁ
n aCTpOHOMHCf/'I. Hcnonp3oBaHue | aKTHBHOE MNPHUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HaHUH ONPCACIINIIO XapaKTEp
I/I6ypHOC pa3BUTHUC pa3H006p3.3HBIX TEXHOJIOTHUM B cq)epe OHCPICTUKH, TpaHCIOpTa, OCBOCHUA KOCMOCA,



MOJTy4EHHUS] HOBBIX MaTe€pHUajoB C 3aJlaHHBIMH CBOMCTBaMHU H Jp. M3ydeHue (pu3MKu BHOCHT OCHOBHOM BKIIA[
B (opMUpOBaHUE ECTECTBEHHO-HAYYHOW KAPTUHBI MHpa y4alluxcs, B GOpMHUpPOBaHWE YMEHUN NPHUMEHSTH
HAYYHBII METOJ] IO3HAHUS TP BBHIITOJTHEHUH UMY YIEOHBIX UCCIICTOBAHHIA.

B ocHOBy Kypca (u3MKH CpemHEeill IIKOJIBI TOJIOXKEH pAJ HICH, KOTOpble MOXHO paccMaTpuBaTh Kak
MIPUHIIKIIBI €70 MO CTPOCHUSI.

Hoea wuenocmunocmu. B COOTBETCTBUM C HEH KypC SABIIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COACPKUT
MaTepHall U3 BCEX pa3lesioB (PU3MKHU, BKIIIOYAET KaK BOIIPOCHI KJIACCHYECKOM, TaK M COBPEMEHHON (DH3UKH.

Hoesa zenepanuzayuu. B COOTBETCTBHM C HEH Marepuan Kypca (U3MKH OOBEIUHEH BOKPYT (H3UUECKHUX
Teopuil. Bemymum B Kypce sBISeTCS (OPMUPOBAHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MATEPHH,
BEIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuzanusi TpennojaracT HCHOIb30BaHHE T'YMAaHUTAPHOTO MOTEHIIMANIA
¢u3nveckoii HayKH, OCMBICICHHE CBSI3M  pa3BUTUS  (HU3UKH  C pa3BUTHEM OOIIECTBa, a TAKKe
C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMHU H SKOJIOTHYECKHMHU MTPOOIEMaMHu.

Hoea npuxnaonoii nanpaenennocmu. Kypc duzuku yrmyOnEHHOTO ypOBHS MPEANONaraeT 3HAKOMCTBO
C IIAUPOKUM KPYroM TEXHHUYECKHX M TEXHOJOTHYCCKUX TPUIIOKEHUN N3YUdEHHBIX TCOPHUH 1 3aKOHOB. [Ipu aTOM
paccMaTpUBalOTCs Ha YpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoesa »IKonocuzayuu peanuzyeTcsi TOCPEICTBOM BBEICHUS DIEMEHTOB COACPIKAaHUS, TIOCBAIIEHHBIX
HKOJIOTHYECKUM TMTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TaKKe
00CYXIeHUs TPOOJIEM PAIMOHAIBHOTO TTPUPOIOTIONIB30BAHUS U SKOJIOTUUECKON O€30TTaCHOCTH.

OcBoeHue copepkaHusl MPOTPAMMBI JIOJDKHO OBITh TIOCTPOEHO Ha MPHHIUIAX CHCTEMHO-IESTEIbHOCTHOTO
noaxoxa. Jlms ¢u3MkM peanmzanus STUX TNPUHIUIOB Oa3UpyeTcsl HA HCIOJIB30BAHUM CaMOCTOSITEIIEHOTO
HKCIIEPHUMEHTA KaK IOCTOSHHO JICWCTBYIOMIETO (akTopa ydeOHOTO mporecca. s yenyonénnoco ypogus — 3mo
cucmema camoCmosimeNnbHO20 YYEHUUEeCKo20 IKCNEepUMEHMA, BKIoYaoue20 @QpoHmaibHble YYyeHuyecKue
onvlmvl Npu U3YYEeHUU HOB020 Mamepuand, 1abopamopHvle pabomel u pabomuvl npakmuxyma. Ilpu smom
B03MOJICHbL 08A CnOCobA peanuzayuu Qusuyecko2o npakmuxkyma. B nepeom cmyuae npaxmukym nposooumcs
aubo 6 xonye 10 u 11 xnaccos, 1ubo nocie nepsozo u 6MopPo2o NOIY200UlL 8 KANCOOM U3 IMUX K1accos. Bmopoii
cnocob — smo uHme2payus pabom NPaKMukyma 6 cucmemy 1aOopamopHulx padom, KOmopbsle Npo8oOsmcsl
6 npoyecce uzyuenuss paszoena (memvt). Ilpu smom noo pabomamu  NPAKMUKYMA  NOHUMAEMCS
camocmosmenvbHoe UCCcie008anue, Komopoe nposoOUMCcs O PYKOBOOCMBY C8EPHYMO20, 0000WEHH020 8uda be3
nowLa2o8ou UHCMPYKYUU.

B nmporpamme cucreMa yd4eHHMYECKOTO 3KCIIEpPUMEHTA, JTaOOPaTOPHBIX PadOT U MpakTHKyMmMa MpeacTaBiIeHa
€IMHBIM TepeuHeM. BbIOOp TeMaTuKu ISl 9TUX BUJOB YUYEHHUECKUX MPAKTHUECKHX pabOT OCYIIECTBISETCS
y4yacTHUKaMu 00pa3oBaTelbHOrO TMpOIecca MCXOAS U3 OCOOEHHOCTEH IMOYpOYHOTO IUIAHUPOBAHUSA
v ocHamleHusi kabOuHeta ¢u3uku. Ilpu sTOM oOOecreunBaeTcs OBIaJeHHE OOYYAIOUIUMUCS YMEHUSIMHU
MPOBOANUTH TMpPSIMbIE U KOCBEHHBbIE HW3MEPEHHs, MCCICNOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH
Y TIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yhensieTcsl pelIeHUI0 PacyETHBIX M Ka4eCTBEHHBIX 3ajad. Ilpu sToM [uis pacd€THBIX
3a/lad MPUOPUTETOM SBISIFOTCS 3a7aydl C SIBHO 3aJaHHOM U HesgHO 3adanHoll  (PU3MUECKOM MOJEIBIO,
MO3BOJIAIOIINE TPUMEHSATh M3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJHOr0 pasjena Kypca, Tak
Y UHTETpUpys MPUMEHEHUE 3HAHUW U3 PasHBIX pas3zieioB. [ KauecTBEHHBIX 3a7ad MPHOPUTETOM SIBIISIOTCS
3alaHusl Ha OObSICHEHHE / TpeICKa3zaHUe MNpOTeKaHHs (U3NYECKUX SIBICHUN U MPOLIECCOB B OKpYKarolei
KU3HHU, TpeOyromue BI0opa PU3NYECKON MOJENHU ISl CUTYaIlH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpedoBanusmMu PI'OC COO k mMarepHaIbHO-TEXHUYECKOMY OOECHEUeHHMI0 y4eOHOTO
nporecca Kypc (GU3MKM yriTyOsn€HHOro M 0a30BOrO YpOBHS B CpeHEN ILIKoJIe JODKEH U3ydaTbCsi B YCJIOBHSIX
npeIMeTHOro kadunera. B kabuHere GpU3MKHU JOIKHO OBITH HEOOXOIMMOE JIAOOPATOPHOE 000PYIOBAHUE JUIS
BBITMIOJIHEHUST YKa3aHHBIX B IIPOrpaMMe YYEHHUYECKUX OIBITOB, JIAOOPATOPHBIX PAa0bOT M pabOT MPaKTUKyMa,
a TaKKe IEMOHCTPALMOHHOE 000pYI0BaHUE.

JleMoHCTpanioHHOe ~ o0opyaoBaHue  (OPMHUPYETCSl B COOTBETCTBHM € IMIPUHIUIIOM  MHHUMAaJIbHOM
JI0CTaTOYHOCTH U 00ECHeYrBaeT MOCTAHOBKY MEPEYMCICHHBIX B MPOrpaMMe KIIIOYEBBIX JEMOHCTPALMM s
UCCIIEIOBAHUSA HW3y4aeMbIX SBJIEHUU M MPOLECCOB, HMIIMPUYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMEHEHUI.

JIaGoparopHOe 000pyIOBaHUE JJIsl YUEHHUUECKUX MPAKTUYECKUX PaboT (GOpMHUPYETCsl B BUAE TEMAaTHUECKUX
KOMIUIEKTOB U O0OecleunBaeTcsl B pacu€éTe OJHOI0 KOMIUIEKTa Ha JByX oOydaromuxcs. Temaruuyeckue



KOMIUICKTBI J1Ta0OpaTOPHOTO OOOPYIOBAaHHUS JOJDKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BaHHH
AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BUAE LU(MPOBBIX
naboparopui.

HEJN U3YYEHUA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU TIETISIMH U3y4eHHS (PU3UKH B 001IeM 00pa30BaHUM SIBISIOTCS:

e (opMHUpOBaHHE WHTEpECA U CTPEMIICHUS 0OYJAIONIUXCSl K HAYYHOMY U3yYCHHIO TIPUPOJIBI, Pa3BUTHE MX
WHTEJUIEKTYAIbHBIX ¥ TBOPYECKHX CITOCOOHOCTEH;

® Da3BUTHE TMPEICTABICHUI O HAyYHOM METOAE TIO3HAaHUS U (GOPMHPOBAHUE HCCIIENOBATEIHCKOTO
OTHOUICHHS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHWE HAYYHOTO MHPOBO33PEHHS KakK pe3yJbTaTa H3Y4eHHs OCHOB CTPOCHHS MaTepHH
1 QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMHupoBaHHE YMEHHUH OOBSCHATH SIBJICHUS C WCIOJIB30BaHHMEM (QH3MYECKUX 3HAHWHA W HAyYIHBIX
JI0Ka3aTeINbCTB;

e (opMHUpOBaHME MPEACTABICHUNA O PONM (U3UKHU Il PA3BUTHUS IPYIrUX €CTECTBEHHBIX HAyK, TEXHUKH
M TEXHOJIOTHIi;

.+ pazgumue NpeoCmdasieHUll 0 03MONCHLIX cghepax Oyoyujell NpogeccUOHANbHOU OesmelbHOCMU,
CBA3AHHBIX C PUBUKOL, NOO20MOBKA K OaNbHeluleMy 00y4eHUIo 8 SmMom HanpaeieHuu.

e JlocTmkeHHe TUX IeNieill oOecreunBaeTcs peleHrneM CIeAYIONNX 3a/1a4 B Ipoliecce U3y4eHus: Kypca
(bM3UKH Ha YPOBHE CPEAHETO O0IIero 00pa3oBaHUs:

e TMpHOOpEeTeHHE CUCTEMbl 3HaHMW 00 O0O0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHSX,
BKJTIOUAsi MEXaHHKY, MOJCKYSIPHYIO (QH3UKY, DJIEKTPOJAWHAMHKY, KBAaHTOBYIO (H3UKY H IEMEHTHI
acTpo(U3UKH;

e (dopMHUpOBaHWE YMEHHWH NPUMEHSITh TEOPETHYECKUE 3HAHUS Ul OOBSCHEHUS (PU3MYECKUX SBICHHMA
B IIPUPOJIE U IS IPUHATHUS NPAKTUUECKUX PELICHUI B IOBCEAHEBHOM KU3HM;

® OCBOEHHE CIOCOOOB pEIIEHUs PA3IMYHBIX 3a/Jad C SIBHO 3aJaHHON (PU3MUECKOM MOJenblo, 3ajad,
MOJJPa3yMEBAIOINX CaMOCTOSATENIBHOE CO3JaHue (PU3MUECKON MOJENu, aJieKBaTHOM YCIOBMSAM 3a/laud,
B TOM UHCJI€ 33/1a4 NH)XEHEPHOTO XapaKTepa;

® [IOHMMaHHE (PU3MYECKMX OCHOB U IMPUHIUINOB JACHCTBUS TEXHUUYECKHX YCTPOMCTB M TEXHOIOTMUYECKHX
IIPOLIECCOB, MX BIUSHMS Ha OKPYKAIOIIYIO CpEay;

® OBJIQJICHUE METOJAaMHU CaMOCTOSATEJIHOTO IJIAHUPOBAHUS U MPOBENCHUSA (PU3UUECKUX 3KCIEPUMEHTOB,
aHaJIM3a U UHTepIpeTauuy HHPOPMALIUK, OTIPEICIIEHHUS 10CTOBEPHOCTH NOIYUYEHHOTO Pe3ylbTara;

+  CO3JlaHHE€ YCIOBUH Ul Pa3BUTUS YMEHHH IPOEKTHO-UCCIENI0BATEIbCKONW, TBOPUECKON NeATENbHOCTH;
pazeumue unmepeca K cpepam npogheccuoraibHol 0esamenbHOCmU, C8A3AHHOU ¢ QUIUKOI.

MECTO YYEBHOI'O ITIPEIMETA «PU3UKA» B YYHEBHOM IIJTAHE

B cootBerctBun ¢ ®I'OC COO yrnyOnénHblii ypoBeHb U3ydeHHs yueOHoro npeamera «Pu3nka» Ha YpOBHE
cpenHero ofiero o0pa3oBaHus BbIOUpaeTcs 00ydaroUMMHCS, IUTAHUPYIOLUMHE POJODKEeHHE 00pa30BaHus 110
CIELUANBHOCTIM (PU3UKO-TEXHHUUECKOTO IPOQHIIS.

VY4eOHBIM IaHOM IPEAyCMOTpPeHO u3ydeHue (pusznku B 00béMe 340 4 3a /1Ba roga oOydeHHs: 5 U B HENEINIO
B 10 u 11 knaccax, Ha 0a3oBoM ypoBHe B 00BEMe 1364 3a nBa roma oOyueHus mo 249 B Hemento B 10
u 11 xnaccax. B tematnueckoMm miuanupoBanuu s 10 u 11 ki1accoB mpeanonaratoTcst pe3epB BpeMeHH, KOTOPBIi
YIUTEIb MOXKET UCIIOJIB30BATh IO CBOEMY YCMOTPEHHUIO, ¥ TIOBTOPUTEIBHO-0000IIa0IINe YPOKH.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMHS YYEBHOI'O ITIPEJIMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA




OcBoenune yuebHoro mpeamera «®Pusuka» Ha ypoBHE cpeaHero odmiero oOpasoBaHus (yrTyOnE€HHBIA U
0a30BbIH ypOBeHB) JOJIKHO o0ecrieunBarh JOCTHIKCHUC CICAYIOIIHUX JIMYHOCTHBIX, MCTAlIPCAMCTHBIX
U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

I'pasicoanckoe 6ocnumanue:
¢ chopMUPOBAaHHOCTh TPAKIAHCKOW IMO3UIUU OOYYaAIOUMIErocsi KaK aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCHUIICKOro OOIIECTBA;
® [IPUHATHE TPAAUIIMOHHBIX 00IIEUETOBEUECKUX I'YMAHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEN;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECax Ipa)kJaHCKOTO OOIIecTBa, y4acTBOBAaTb
B CaMOYIIPABJICHUH B IIKOJIE U JE€TCKO-FOHOIIECKUX OPraHU3aLHusX;
® YyMEHHME B3aMMOJCHCTBOBAaTh C COIMAJBHBIMM HWHCTUTYTaMH B COOTBETCTBUM C UX (YHKIUSIMU
Y Ha3HaYCHUEM;
® TOTOBHOCTb K T'YMAaHUTAapHOW M BOJOHTEPCKOM JEATEIBHOCTH.
Hampuomuuecxoe eocnumanue:
¢ cpOpMUPOBAHHOCTH POCCUNCKON Ipa’kJaHCKON MIEHTUYHOCTH, TaTPUOTH3MA;
® [IEHHOCTHOE€ OTHOIIEHHE K FOCYIapCTBEHHBIM CUMBOJIaM; 10CTHKEHUSIM Poccuu B Gu3HKe U TEXHUKE.
ﬂyxoano-npaacmaennoe eocnumanue:
¢ cpopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBE/ICHUS;
e CrocoOHOCTh OLIEHUBATh CUTYALIUIO U IPUHUMATh OCO3HAHHbIE PEIlIeHUs, OPUEHTUPYICh HA MOPaJIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUYEHOTO;
® 0OCO3HaHHE JIMYHOTO BKJIA/Ia B TOCTPOEHHUE YCTONYMBOTO OyIyIIETO.

Acmemuueckoe socnumanue:
® OSCTETHYECKOE OTHOILEHHE K MHpY, BKIIIOYAsl 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYILEro (pusmueckoit

HayKe.

Tpyooseoe éocnumanue:

® UHTEpeC K Pa3IMYHBIM cdepaM MpodeccuoHanbHON AeSITENFHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3MKOMH
Y TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymiedl mpodeccun | peaTn30BBIBATH
cOOCTBEHHBIE KU3HEHHBIE TIAHBI;

® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHMUIO B 00NACTH (U3UKU HA MPOTSKEHUHU
BCEH KHU3HHU.

JKonozuueckoe socnumanue:

¢ cpOpMHUPOBAHHOCTH SKOJOTUYECKON KYIBTYpbI, OCO3HAHHE MIOOAIHLHOTO XapakTepa 3KOJIOrHYECKHX
npooiem;

e [IJJaHUPOBAaHUE U OCYIIECTBICHHE JICHCTBUN B OKpYXKAIOLIEH cpelae Ha OCHOBE 3HaHUS Iienei
YCTOMYUBOTO pa3BUTHS YEIOBEUECTRA;

® pacIIUpEHHE OMBITA JEATEIBHOCTH IKOJIOTUYECKON HAPABICHHOCTH HA OCHOBE MMEIOIUXCS 3HAaHUH 110
¢duzuke.

lleHHOCmM HAY4YHO020 RO3HAHUA:

e cQOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
(bu3znyecKoi HayKu;

® O0CO3HaHWE IICHHOCTH HAyYHOW [IeATENbHOCTH, TOTOBHOCTH B IpollecC€ W3Y4YCHUS (PUIUKU
OCYIIECTBIISATH MMPOEKTHYIO M UCCIIEA0BATENbCKYIO AESITETbHOCTh HHINBUIYATbHO U B TPYIIIIE.

B mporiecce 1oCTHXEHUS JTHYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MPOTPAMMBI CPEIHETO OOIIero o0pasoBaHus
mo ¢usznke Yy OOydalolUXCS COBEPIICHCTBYETCS  AMOYUOHANbHLIL — UHMeELLeKkm, TPEANoaarauui
c(hOpPMHUPOBAHHOCTH:

*  CAMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh TMOHMMATh CBOE HMOILMOHAILHOE COCTOSHHUE, BUICTH
HampaBIeHUS Pa3BUTH COOCTBEHHON 3MOITMOHATBLHOM c(hephl, OBITH YBEPEHHBIM B ce0e;

-+ camopezynuposanusi, BKIIOYAIONIETO CaMOKOHTPOJIb, YMEHHE MPHUHHMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aJaNTHPOBAThCSI K SMOIIMOHAIBHBIM W3MEHEHHUSM WU MPOSBISATH THOKOCTD,
OBITh OTKPBHITHIM HOBOMY;



GHYympenHel MOomueayuu, BKIIOUYAIONIEH CTPEMJIEHHE K JOCTIKCHUIO LEIU U YCIeXy, OINTUMH3M,
WHUIMATHBHOCTh, YMEHHUE EHCTBOBATh, HCXO/IS M3 CBOMX BO3MOXKHOCTEH;

amMnamuu, BKIIOYAIOLIEH COCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSHHUE APYTUX, YYUTHIBATh €0
IIPU OCYIIECTBICHUN OOIIEHHUsI, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEKHUBAHUIO;

COYUANbHBIX HABBIKOG, BKIIOYAIOIIMX CIIOCOOHOCTb BBICTPAaUBATh OTHOIIEHUS C APYTUMH JIIOIbMH,
3a00TUTHCS, IPOSIBIISITH UHTEPEC U pa3peniatb KOHPIUKTHI.

METAIIPE/IMETHBIE PE3YJIBTATbI

YHHBepcaﬂmee Nno3HaBaTeJbHbIE AelCTBUS

ba3oBble Joruyeckue a1eHCTBUSA:

CaMOCTOSITEIIEHO (POPMYITMPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;
OTIPEACIIATH ENN AEATEIbHOCTH, 33/1aBaTh apaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pACCMATPUBAEMBIX SIBIICHUSX;

pa3pabarpiBaTh ITUTAH pEIICHHS TPOONEeMbl € YYETOM aHaIM3a MMEIONIMXCS MaTepUabHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEJISIM, OLICHUBATh PUCKHU
MO CJICACTBUM ACATSIBHOCTH,

KOOPJIMHUPOBATH U BBHITIOJNHATH Pa00Ty B YCIOBHUSAX PEATbHOTO, BUPTYATHHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHNE TIPH PEIIEHUHN )KU3HEHHBIX IMPOOIIEM.

ba3oBble ucciaenoBarebLCKHe JeiCcTBUA:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU OHATHSIMH U METOJaMH (PH3UYECKOM HAYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-UCCIICIOBATEIILCKON W MIPOSKTHOW JESITETLHOCTH B 001acTH (DU3WKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY IOMCKY METOJOB DPEHICHHUsS 3aha4 (PU3HYecKoro
COJIep KaHUs1, TPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHHS,

BJIAJICTh BUAAMU JICSATEIFHOCTH IO TIOJIYYECHUIO HOBOTO 3HAHMUS, €T0 WHTEPIPETAINH, TPEOOpPa30BaHUIO
Y TIPUMEHCHUIO B PA3IMYHBIX YYEOHBIX CHUTYalMsIX, B TOM YHCIE MPU CO3JaHUHM YYEOHBIX TPOEKTOB
B oOnactu pu3ukw;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJlM3MpOBATh 3a/ady, BBIABUTATh THIOTE3y &
pelIeHHs, HAaXOMUTh apryMEHTBl Ui JOKa3aTelbCTBA CBOMX YTBEPXKICHWH, 3a7aBaTh IMapameTphl
Y KPUTEPHUHU PEIICHUS;

AQHAJM3UPOBaTh TIOJIYYCHHBIC B XOJIE PEIICHHS 3a/aud PE3ylbTaThl, KPUTUYECKA OLECHHBATh HX
JI0CTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIC 3a/1a4ul B 00pa30BATEIIBHOM JCATEIBHOCTH, B TOM YHUCIIE MPU
M3y4YeHUU (PU3UKH,

JIaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, OLIECHHUBATh PHOOPETEHHBIMH OTIBIT;

YMETh IIEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUYECKYIO 00IACTh KU3HEACATSIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeH;

BBIJIBUTaTh HOBBIC WJIEH, MpelaraTh OPUTMHAIBHBIC IOJIXOJbl W PEUICHUS;, CTaBUTh IPOOJIEMBI
W 3aJ1a4H, JIOTYCKAIOIIUE aJIbTCPHATUBHBIC PEIICHHS.

PabGora ¢ undgopmanmeii:

BJIQ/IETh HAaBBIKAMU MOJy4yeHUsI HH(GOpMaluu (GU3MUECKOTO COACPKAHUS U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIATh TMOHMCK, aHaJIN3, CUCTEMATHU3AIMI0 W MHTEpHpeTaluio HHPOopMaIuu
Pa3IMYHBIX BUJOB U (POPM TMPECTABICHNUS;

OIICHHUBATH JI0CTOBEPHOCTH MHPOPMAIINH;

UCIONIb30BaTh  CpeACTBa  HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX  TEXHOJOTHH B pELICHUH
KOTHUTUBHBIX, ~KOMMYHUKAaTHUBHBIX ¥ OPTaHM3AllMOHHBIX 3aJad C COONMIONEHUEM  TpeOOoBaHMIA
OPTrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PecypcocOepexeH s], MPABOBBIX M ITHYECKHX HOPM,
HOPM UH(MOPMAITMOHHOM 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJECpXKAHUS B pasNUYHBIX (opMarax ¢ y4éToM Ha3HA4YCHUS
nH(MOPMAIUH U LIETIEBOH ayTUTOPUH, BRIOMpast ONTUMAaIbHYIO (DOpPMY MpEACTaBICHUS U BU3YATU3AIIUH.



YHI/IBepca.]'ILHbIe KOMMYHUKATUBHBIC JeHcTBUA

Oo0menmne:

OCYILECTBIIATH OOIIEHUE HAa ypOKaX (PU3UKU U BO BHEYPOUHOU NIESATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(PIMKTHBIX CUTYAallui B CMSTYaTh KOHQIUKTHL;
Pa3BEPHYTO M JIOTMYHO U3JIararb CBOXO TOUKY 3PEHUs C MCIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB.

CoBMmecTHas HECATECJIbHOCTD:

MIOHMMATh U MCTIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U WHAWBUIYAIbHOU paboOTHI;

BBIOMpATh TEMAaTHKY W METOABI COBMECTHBIX ACHUCTBHUH C y4€TOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH
KaKJIOTO 4IE€HA KOJUIEKTUBA;

IIPUHUMATh €I COBMECTHOM JAEATEIIBHOCTH, OPraHHU30BBIBATH W KOOPAMHHUPOBATH JIEHUCTBUS IO €€
JOCTHKCHHUIO: COCTABJIATh IUIAH JIEWCTBHUM, pAaCIpEeneiaTbh pOJM C y4ETOM MHEHHH YYaCTHHKOB,
00CyXJaTh pe3yJabTaThl COBMECTHOM paboTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIaJ1a U KaJI0TO Y4aCTHHKA
KOMaH/Ibl B OOIIIMI pe3y/bTaT o pa3paboTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHWBATh WJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH, MPAaKTUYECKON
3HAYUMOCTH;

OCYLIECTBIISATh TIO3UTUBHOE CTPATETHYECKOE TIOBEICHHE B PA3IMYHBIX CUTYalHsX, MPOSBIATh
TBOPYECTBO M BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

YHuBepcajibHbIE PeryJasiTHBHbIC 1eHCTBHS

Camoopranuzanus:

CaMOCTOSITEIIEHO OCYIIECTBISITh TTO3HABATEIBHYIO JEATEIILHOCTh B O0NACTH (PU3WKH W aCTPOHOMHH,
BBISIBJISITH MMPOOJIEMBI, CTaBUTh U (GOPMYIHPOBAaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTABIISITh IUIAH DPEHICHHs] PacyETHBIX M KaueCTBEHHBIX 3ajad, IUIaH BBIMOJTHEHUS
MpaKTUYeCKol  paboTel € yu€TOM  HMEIOLIUXCS  PECypcoB,  COOCTBEHHBIX  BO3MOXHOCTEH
Y PEIOYTCHUH;

JlaBaTh OIICHKY HOBBIM CUTYaIIHIM;

paciupsATh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHUI;

JIeJIaTh 0CO3HAHHBIN BEIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTD 3a PEIICHUE;
OIICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKON 3PYIUIMHU B 00nacTH (U3MUKH, MMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTYyallMsAM, BHOCHTBb KOPPCKTHBBI B ACATCIIBHOCTH, OLICHUBATHL COOTBETCTBHE
PE3YIbTATOB LEJIAM;

BIaACTh HAaBBIKAMH IMO3HABaTEIbHOMN pe(I)J'IeKCI/II/I KaK OCO3HaHHA  COBCPIIACMbBIX JercTBUi
" MBICIIUTCIIbHBIX IMPOLECCOB, UX PEC3YIbTATOB U OCHOBaHHﬁ; HCIIO0JIBb30BAaTh HpI/IéMBI peq)J'ICKCI/II/I JJIA
OLCHKU CUTYyalluu, BBI60pa BCPHOI'O PCUICHH,

YMETb OLCHUBATb PUCKU U CBOCBPCMCHHO ITPUHUMATL PCHICHUS 110 UX CHUKCHUIO,

MIPpUHUMATb MOTUBBI U aPIr'YMCHTBI APYIUX IIPU aHAJIU3€ PE3YJIbTATOB ACATCIBHOCTHU.

Ilpunsitue ceds U Apyrux:

MPUHUMATh ce0si, MOHUMAasi CBOU HEJOCTAaTKU U IOCTOUHCTBA,
IIPUHUMATh MOTHUBBI M apI'yMEHTBI APYTUX MPH aHAINU3€ PE3YIbTATOB JEATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OLUIMOKH.

INPEIMETHBIE PE3VJIBTATbBI

10 kaace

B nponecce uzyuenus kypca ¢puznku yriyoaéHHoro u 6azosoro ypoBHs B 10 kiacce y4eHUK HAydUTCS:

[ToHumarhp (1IeMOHCTPUPOBATE) POIb (GU3UKH B SKOHOMHUYECKOM, TEXHOJOTHYECKOH, IKOIOTUIECKOMH,

COIIMATBLHOM M 3THYECKOM C(I)ean ACATCIIbBHOCTH YCJIOBCKA; POJIb U MCCTO (1)I/IBI/IKI/I B COBpCMCHHOﬁ



HaquOﬁ KapTUHC MHpaA, 3HAYEeHUue Onucameﬂbyoﬁ, cucmeMamumpyiomeﬁ, 00bsICHUMENbHOU



U NPOCHOCMUYECKOU YHKYULl (husuieckol meopuu — MexXanuki, MOJIEKVIAPHOU PUIUKU U MePMOOU-
HaMUKU, poib Qusuyeckou meopuu 6 popmuposanuu npedcmasienuti o Qusuyeckou Kapmune mupa,

pa3nuyarth (y4uTHIBATEH) YCIOBHS MPUMEHUMOCTH MOJeNel (PU3nYecKux Tel W MPOLECCOB (SBICHHMN):
HMHEepLHAIIbHAS CUCTEMA OTCUETa, aOCOJIIOTHO TBEPAOE TEJIO0, MaTEpHATIbHASL TOUKA, PABHOYCKOPEHHOE
JBUKEHHE, CBOOOHOE TMaJeHue, abCONIOTHO yrpyras aedopmarus, aOCOMOTHO YIPyroe u adco-
JIIOTHO HEYIPYroe CTOJKHOBEHMS, MOJIEIH Ta3a, )KMJIKOCTH U TBEPAOIrO (KPUCTANIMYECKOrO) TEna,
WJICaTIbHBIN a3, TOUEUHbIN 3apsil, OJHOPOAHOE ICKTPUUYECKOE MOJIE;

pa3nuuaTh ycioBUsl (TpaHHLIbL, 001aCTH) NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, IOHMMAaTh BCEOOLIHI Xa-
pakrep QpyHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYEHHOCTD UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATh MEXAaHUYECKUE TIPOLIECCHI U SIBICHUS, UCIIOJIb3Ys. OCHOBHBIE IIOJIOKEHUS U
3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXAHWYECKOTO IBM)KCHUS, (OPMYIIBI KHHEMATHKH DPaBHO-
YCKOPEHHOTO ABWKEHUS, npeobpazosanus I anunes 0ns ckopocmu u nepemeujenus, 3akoubl HerotoHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
1 MEXaHUYECKOU PHEPTHH, C853b pabombl CUNbL C USMEHEHUEM MEeXAHUYECKOU IHEP2UL, YCI08US PAG-
Hogecus meépoo2o mena);, TPU 3TOM HCIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bi-
8amb yC108UA NPUMEHUMOCMU PUZULECKUX 3AKOHO8. npeobpazosanuil I anunes, 6mopo2o u mpemuve2o
3axonoe Hvlomona, 3aKkoH08 coxpaneHusi uMnyivbca U MexanudecKkol SHepeull, 3aKOHA 8CEMUPHO2O
MsA20MmeHusl;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCIOIb3ysl OCHOBHBIE MosoxkeHust MKT
1 3aKOHBI MOJIEKYJISIPHON (PU3UKU M TEPMOJMHAMHUKH (CBSI3b JIaBJICHUS UAEaIBHOTO Ta3a co cpenHei
KMHETUYECKOM SHeprueil TemjaoBOro JABM)KEHUS M KOHIIEHTpAlUed ero MOJIeKyN, CBSI3b TEM-
IIepaTypbl BELECTBA CO CPETHEW KNHETUYECKOW SHEPrUel TEIUIOBOTO ABWKEHHUS €T0 YACTHLI, CBSI3b JIaBJie-
HUS WJEaIbHOTO Ta3a ¢ KOHLIEHTpalrel MOJIEKYNl U ero TeMIlepaTrypoil, ypaBHeHHe MeHeneeBa—
Knaneiipona, nepBblii 3aK0H TEPMOJAMHAMUKH, 3aKOH COXPaHEHMsI JHEPTHH B TEIJIOBBIX MPOIECCAX);
IIPU 3TOM HCIIOJIb30BaTh MATEMATUYECKOE BHIPAKEHHE 3aKOHOB, YKA3bI8AMb YCA08US NPUMEHUMOCTIU
ypasnenuss Menoeneesa—Knanetipona;

aHAJIM3UPOBATh U OOBICHATH (OTMCHIBATEL) 3JEKTPUUYECKUE SBJICHHUS, HCIONb3ys OCHOBHBIE MOJIOXKE-
HUS U 3aKOHBI JIEKTPOIMHAMUKHY (3aKOH COXpaHEHHS AIEKTPUUYECKOT0 3apsaaa, 3akoH Kynona, nomen-
YUATILHOCMb 2NeKMPOCMAMUYLECK020 NOA, NPUHYUN CYREPRO3UYUU DNeKMPUYECKUX noel, npU 9MoM
VKA3b18as YCL08uUsi npumeHumocmu saxouna Kynouna, a Taxoke IpakKTHUECKU BaKHbIE COOTHOIICHHUS: 3a-
KOHBI OMa ISl y4acTKa LENU U 711 3aMKHYTOM 3JIEKTpUYECKOM 1enu, 3akoH [[xoyns—IJlenua, npa-
suna Kupxeogha, 3axonsr @apaoes 015 31eKmMpoau3a);

onucvleamy usuuecKue npoyeccyl U sA8NeHUs, UCNONb3YA GeNUYUHbL. nepemeujerue, CKOpocmy, YCKO-
PpeHue, UMNYIbC mena U Cucmemvl mej, CUild, MOMEHM CUlbl, Odgllenue, NOMeHYUATIbHAs SHEP2Us, Ku-
Hemuueckas dHepeusl, MexaHuyecKkds SHepeus, paboma CUulvl, YeHmpocmpemumenibHoe YCKopeHue,
cuna maxjcecmu, CUuia ynpy20cmu, Cuia mpenusl, MOuWHOCMb, IHepeus 3aumooelicmsaus meua c 3em-
NE1 80.1U3U €€ NOBEPXHOCMU, IHEP2Usl YIPY20Ll 0ehopMayu NPYHCUHBL; KOIUYECmE0 meniomsl, abco-
JIIOMHAsL memnepamypa mena, paboma 8 mepmMoOUHAMUKE, GHYMPEHHSS dIHePIUsl UOeabHO20 0OHO-
amoMHO20 2asza, paboma udeairbHo20 2a3d, OMHOCUMENbHAS 81ANCHOCMb 8030Vxa, KII/] uoeanvnozo
Mensioeo2o osuzcamens,; 1eKmpuieckKoe noje, HanpsalCEHHOCMb N1eKMPULecKo20 Nois, Hanpsa#CeH-
HOCMb NOJIsL MOYEYHO20 3apa0ad UIU 3APANCEHHO20 wapa 6 eaKyyme u 8 OudieKmpuxe, NOmeHyua
NEKMPOCMAMULECKO20 NOJISl, PAZHOCMb NOMEHYUAN08, JNeKMPOOBUICYWAsL CUNLA, CULA MOKA, HANPS-
JHCeHue, MOUWHOCMb MOKA, 3JIeKMpuYecKds EMKOCMb HNI0CKO20 KOHOeHCamopd, COnpomugieHue
yuacmka yenu ¢ nocie0o8amelbHbiM U NapaulesibHblM COeOUHEHUEeM Pe3UCMOPO8, IHEPeUsl IleKmpu-
Yeck020 NoJisi KOHOeHcamopa,

OOBSCHATh 0OCOOEHHOCTH MPOTEKAHUS (PU3NUECKUX SBJICHUN: MEXaHUUECKOEe JIBI)KEHHE, TEIIOBOE JBHU-
’KEHHE YacTHI] BELIEeCTBa, TEMJIOBOE paBHOBECHE, OPOYHOBCKOE JABMKEHHE, MU (dy3HUs, HCTIapeHHe, KUIe-
HHE U KOHJICHCALs], TUIaBJICHHE U KPUCTAUIM3AIMS, HAIIPABIEHHOCTh TEIUIONEPeaau, EKTPH3aLus
TeJ, 9KEUNOMEHYUATLHOCTb NOBEPXHOCMU 3APANCEHHO20 NPOBOOHUKA,

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJJHOHM (DPM3UYECKOI BEJIMUYUHBI OT APYrOi € UCHOJIb30BaHUEM
NPSIMBIX U3MEPEHUHN: MIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATh PE3ybTAThl MOTYUYeHHON
3aBUCUMOCTH (PU3UUECKUX BEIIMUUH 6 8uUde epaduKos ¢ y4émom abconomublx nocpeuHocmell usme-
peHuli, JIeNaTh BBIBO/IbI 1o pe3ynbTaraM UCCIIEIOBaHMS,



MPOBOJIUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIUYMH; IPU 3TOM BBIOMpATh ONTHMAIbHBIN
METOJl W3MEPEHHUs, OICHMBATh AaOCOJIOTHbIE W OTHOCUTENBHBIC TOTPEIIHOCTH TMPSIMBIX |
KOCBEHHBIX U3MeEpe-HUM;

nposoOUMb ONbIMbL NO NPOGEPKE NPEONONCEHHOU 2UNOme3bl. NIAHUPOBAMb IKCHEPUMEHMN,
cooUpamb IKCNePUMEHMAIbHYIO YCMAHOBKY, AHATUZUPOBANb NOJYYEHHbLE Pe3YIbMAmbl U Oe1dmb
8b1B0O O CMa-myce nPeosONHCEHHOU 2UNOMe3bl,

coOmoaaTk mpaBuiaa 0e30MacHOTO TPyAa NpPU TPOBEACHUHM HCCIEAOBAHMA B paMKax ydeOHOTO
JKCIIE- PUMEHTA, NpAKmukyma W Y4eOHO-HCCIIEeOBATENbCKONH M TPOEKTHOW IEATEIBHOCTH C
HCII0JIb30Ba-HUEM U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMS;

pemaTh pacu€THBIC 3aJaydl C SIBHO 3aJaHHOW U HeABHO 3a0anHOU (PU3MUECKOW MOJENbIO: Ha
OCHOBA- HHUM aHAJM3a YCIOBUS OOOCHOBHIBATH BBIOOp (H3MYECKOW MOJIENH, OTBEYAIOIICH
TpeOOBaHMUAM 3a- Ja4d, HPUMEHSTH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTU U HOCHYIAAMbL
@uzuueckux meopuil TIPU HC- TIOJIH30BAHUM MAaTEeMAaTHYECKUX METOJIOB peIICHUs 3ajad,
MPOBOJIUTH PACYEThl HAa OCHOBAHMU HUMEIO- INUXCS JAaHHBIX, aHAIM3UPOBATh PE3YIbTATHI U
KOPPEKTHPOBATH METOIbI PEIICHHS C YIETOM TOTy4eH-HBIX PE3Y/IbTaTOB;

pelarh KaueCTBEHHbIE 3aJau, mpeobyrowue npuMeHenuss SHaHUll U3 PasHblX pazoenos WKoIbHO20
Kypca Qu3uku, a makdice uHmezpayuu 3HAHUL U3 Opy2Ux npeomemos ecmecmeenHHO-HAYYHO20
Yuknia: BBICTPaWBaTh JIOTUYECKYIO IIETIOYKY PACCYKIEHHH C OMOpOH Ha W3y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTHH (PU3UUYECKHE SBIICHUS;

UCNONb306aMb  Meopemuyeckue 3HaHus ONisl  OOBACHEHUs. OCHOBHLIX NPUHYUNOE pabOmbl
uzMepumenb-HolX npUbOPOB, MEeXHUYECKUX YCMPOUCME U MEXHOIO2UYECKUX NPOYECCos;

WCTIOJh30BaTh TEOPETHUECKUE 3HAHUS 1O (M3MKE B TMOBCEIHEBHON XHU3HH Ui O0OecreueHUs
Oe3omac- HOCTH TIpU OOpaIlleHHH ¢ MPUOOPAMH M TEXHHYSCKUMHU yCTPOMCTBAMH, ISl COXPAHCHHUS
3IIOPOBBS U COOIOJICHHUSI HOPM 3KOJIOTHUIECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpe/e;

IPUBOAUTH MIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeXHbIX y4EHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00B-sICHEHHE TIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

aAHAIU3UPOBAMb U OYEHUBAMb NOCIEOCMBUS ObIMOBOU U NPOU3BOOCHEEHHOU 0esIMeNbHOCMU Yeo-
8eKa, CEA3AHHOU C (QU3UYECKUMU Npoyeccamu, ¢ NOZUYUL IKOL02UYecKol 6e30nachocmu,
npeocmas- NeHuti 0 payuoHaIbHOM RPUPOOONONL308AHUU, A MAKICE PA3YMHOM UCHONb308AHUU
00CMUIICeHUL HAYKU U TMEXHON02UlL 01 OANbHeUue20 pa3gumus 4ei08e4ecko2o oouwecmea,

MIPUMEHSATH PA3JIMYHbIE CTIOCOOBI paboThI C HHPOpMaUEeH (PU3NIECKOTO COIEPIKAHUS C UCIIOIh30Ba-
HUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHM: MPU 3TOM HCIOJIb30BATH COBPEMEHHBIE
MH(OP- MALIMOHHBIE TEXHOJOIMHU JUIA MOKMCKA, epepaboTKH U NMpeIbsIBIEHUS y4eOHOM 1 Hay4dHO-
HOMYJIAPHON UH(OPMALMH, CTPYKTYPUPOBAHUS M MHTEpIpeTaluyd UHPOPMALUH, MTOJTyIEHHON U3
pa3IUYHbIX MC- TOUHUKOB; KPUTUUECKU aHAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMALMIO U OYeHUBamo
€€ 00CmoBepHOCHb KaK HA OCHOBE UMEIOWUXCS 3HAHUU, MAaK U HA OCHOGe AHANU3A UCMOYHUKA
ungopmayuu;

NpoAGIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbHO20 NPUOOpemeHus
HOBbIX 3HAHULL 8 npoyecce BbINOIHEHUS NPOEKMHBIX U YYeOHO-UCCIe008aMeNbCKUX  pabom,
pa0oTaTh B TpyIlIie C BHIIOJHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIeH, IUIAHUPOBAaTh pPabOTy
IPYIIBI, PAalMO- HAJIBHO PACHPENENATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYalMsX, aJeKBaTHO
OLIEHUBATh BKJIA]] KaX-/I0TO U3 YYACTHUKOB I'PYIIIBI B pElIEHUE paccMaTpruBaeMoil IpoOIeMsl;

NPOAGIAMb MOMUBAYUIo K Oyoyweti npogheccuonanbHou 0esmenbHOCmuy no CneYuaIbHOCMAM QusUKo-
MeXHUYEecKo20 NPoghuisl.

11 kiaace

10

B npornecce n3yuenus kypca Gu3uku yriyon€HHOro u 6a30Boro ypoBHs B 11 kiacce yueHMK HayqHUTCS:

MOHUMATh (JIEMOHCTPUPOBATH) POJIb (U3UKU B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COIMaIbHOMN
U 3TUYECKON cgepax AesTeNIbHOCTH YeJIOBEKa; pOjb M MECTO (PU3MKM B COBPEMEHHOW Hay4dHOM
KapTUHE MHUPA; pOJIb ACTPOHOMHUHU B IIPAKTUUECKON AEATEIbHOCTH YEJIOBEKA U JAIbHEUILIEM HAyYHO-
TEXHUYECKOM PpA3BUTUU; 3HAYEHUe ONUCAMENbHOU, Ccucmemamusupyiowel, o00biACHUMENbHOU
U npocHOCMuU4eckou QyHKyull u3udeckou meopuu — I1eKMPOOUHAMUKY, CHEeYUdTbHOU Mmeopuu
OMHOCUMENbHOCMY, — K8AHMOBOU  uzuxku;, poyib  (uznyeckoil Teopuu B HOPMHUPOBAHUH
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NPEACTaBICHUN O (PU3MUYECKON KapTHHE MHpa, MECTO (PU3MYECKOl KapTHHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABICHUN O IPUPOJIE;

paznuyaTh (YUUTBIBATH) YCIOBHS NMPUMEHUMOCTH MOjenel (H3MYeCKHX TeNl M MPOLIECCOB (SBICHUM):
OJTHOPOJTHOE  DJIEKTPUYECKOE U OJHOPOAHOE MArHUTHOE TIOJis, TapMOHHYECKHE  KOJeOaHMs,
MaTeMaTUYECKUM MAasTHUK, WUACATIbHBIA IIPY)KUHHBIA MAsTHUK, TapMOHUYECKUE BOJIHBI, WACAIbHBIN
KoJieOaTeNbHbINA KOHTYP, TOHKAs JIMH3a; MOJIEJIeH aToMa, aTOMHOTO s/Jpa M KBAHTOBOW MOJICITIM CBETA;
pa3nuyath ycIOBUsA (TpaHUIBI, OONAcTH) TPUMEHUMOCTH (DHU3MYECKHX 3aKOHOB, HOHUMAMb
gceobwull  xapakxmep QGYHOAMEHMANbHLIX 3AKOHO8 U 02ZPAHUYEHHOCMb UCHONb308AHUSA UYACTNHBIX
3aKOHO8,

aHAJIM3UPOBATh U OOBSCHATH AIEKTPOMArHUTHBIE IPOLECCHl U SIBICHUS, MCIIOJIb3Ysl OCHOBHbBIE
IIOJIOKEHUSI U 3aKOHBl JJIEKTPOJMHAMUKUA U CIIEUUAIbHOM TEOPUM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHUsl AJIEKTPUUECKOro 3apsia, cuia Amnepa, cuwia JlopeHua, 3akOH 3JIeKTPOMarHUTHOM
uHayKuy, npaBwio Jlenmna, cBsa3p OJIC caMOWMHIYKIIMU B DJIEMEHTE D3JIEKTPUYECKOM IEMu CO
CKOPOCTbIO M3MEHEHHS CHJIbI TOKa; IIOCTYJaThl CIEUHMATbHOM TEOPUH OTHOCUTEIBHOCTH
OHHIITeHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE IMPOLIECCHI U SIBICHUS, UCIOJb3Yys MOJIOKEHUS KBAaHTOBOU
¢u3uku (ypaBHeHue DiHIITeNHHA A1 poTodddekra, nepsrlil 1 BTopoil nocrynarel bopa, mpuHIUn
COOTHOILIEHUsS] HeompenenéHHocTell [eiizenOepra, 3aKOHBI COXpaHEHUS 3apsIOBOTO U MAacCOBOTO
YHCeJl U SHEPTHH B SIIEPHBIX PEAKLUAX, 3aKOH PaJJMOAKTUBHOTO pacmaa);

ONMHChIBaTh  (U3MYECKHE TMPOLECChl U SBICHUS, HCIOJb3Yyd BEIUYMHBI:  HANpsHKEHHOCTH
ANIEKTPUYECKOTO  TOJS, TMOTEHLHAT 3JIeKTPOCTAaTHUYECKOTO TIOJIg, pPa3HOCTh IOTEHLHAJOB,
ANIEKTPOJBMKYIAsT CWJIA, MHAYKIUS MarHUTHOTO IIOJi, MarHUTHBIA TMOTOK, cuia Awmmepa,
MHIYKTUBHOCTD, 3JIEKTPOJIBIKYIIAS CHJla CAMOMHAYKIUHU, SHEPTUsl MarHUTHOTO TMOJISI TPOBOJIHUKA
C TOKOM, PEJISITUBUCTCKUI UMIYIbC, MOJTHASI SHEPTHs, SHEPTUs MOKOS CBOOOAHOMN YaCTHIIbI, SHEPTUS
Y UMIYIbC (POTOHA, MACCOBOE YUCIIO U 3apsill Spa, SHEPTHsl CBSI3U S/1pa;

OOBSCHATH OCOOEHHOCTH MPOTEKAaHUS (UINYECKUX SBICHUI: DSJIEKTPOMarHWTHAas HWHIYKIIHS,
CaMOMHJIYKIIMS, PE30HAaHC, MHTepdepeHLus BOJH, AUdpakius, TUCHEpCHUs, IMOJIHOE BHYTPEHHEE
otpaxkenue, Qorolmekrpuueckuii dpdexr (dhotodrddexr), ampda- u Gera-pacmansl smep, ramma-
U3ITy4eHue saep; Gu3ndecKue IPUHIIUIBI CIIEKTPAIbHOTO aHalln3a U paboThl J1a3epa;

onpedensams HanpasieHue UHOYKYUU MA2HUMHO2O0 NOAs NPOBOOHUKA C MOKOM, CUlbl AMnepa u cuibl
Jlopenya,

cmpoums u300padicenue, co30asaemoe NIOCKUM 3€PKATIOM, MOHKOU JUH30U, U PACCYUMbIBAMb €20
XapaxkmepucmuKu,

NpUMEHAMb OCHOBONONA2AOWjUe ACMPOHOMUYECKUEe NOHAMUSA, Meopuu U 3aKOHbl Ol aHAIU3d
U 00BACHEHUs.  DUBUYECKUX NPOYECcCco8, NPOUCXOOAUWUX 6 36E30aX, 6 36E30HLIX  CUCTEeMAXx,
8 MeNC2ANaKmMu4eckoll cpeoe; 08UNCEHUSL HeOeCHbIX mell, I80aYUU 36€30 U Bcenennoii;

MPOBOAMUTH HCCIIEAOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIMYMUH C UCTOJb30BAHUEM MPSIMbBIX
U3MEpPEHMIl: MpH STOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH pE3YIbTaThl MOTYYCHHOU
3aBUCHUMOCTU (PU3MUECKHX BEIMYMH B BHAE TpadUKOB C Y4€TOM aOCONIOTHBIX MOTPEIIHOCTEMN
W3MEpEHM1, IeNIaTh BBIBOBI 10 PE3YJIbTaTaM HCCIIEI0BAHNUS,

MIPOBOAUTH KOCBEHHBIE M3MEPEHUST (PU3NUECKUX BETUYHH; IIPU 3TOM BBIOUPATH ONTUMAJIbHBIA METOA
M3MEpEHMs, OLIEHUBATh AaOCONIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTH TMPSAMBIX U KOCBEHHBIX
U3MEPEHUI;

MIPOBOJUTDH OMBITHI MO MPOBEPKE MPEAJOKEHHOW THMIOTE3bl: MJIAHUPOBATh HKCIIEPUMEHT, coOOUpaTh
HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3MPOBaTh IOJYyYEHHBbIE pPe3yabTaThl U JeNaTh BbIBOA
0 CTaTyce MPEAI0KEHHOU IMIOTE3bI;

ONUCHIBAMb MEMOOblL NOTYYUEHUs. HAYUHBIX ACTPOHOMUYECKUX 3HAHULL

coOnoiaTh MpaBwiia 0e30MacHOTO TpyJa HpU MPOBEIEHUM MCCIEJOBaHUI B paMkax ydeOHOro
OKCIIEPUMEHTA,  MPaKTHUKyMa M y4eOHO-MCCIIeOBATENIbCKOM M MPOEKTHOW  JIEATEIbHOCTH
C MCIIOJIb30BAHUEM M3MEPHUTENIBbHBIX YCTPOICTB U 1ab0paTopHOro 000PYI0BaHMS;

pemiath pacy€THble 3aJa4d C SABHO 3a/laHHON U HeA6HO 3A0aHHOU @u3uuecKkou Mmooenvio: Ha
OCHOBaHMM aHajM3a yCJIOBUSA BbIOMpaTh (U3MUYECKHE MOJEIH, OTBEUarolyue TpeOOBaHUSAM 3a/lauH,
NPUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (U3UYECKUX TEOpUd mpu
HCIIOJIb30BAaHUU MaT€MaTHYEeCKHX METOJOB DPEUICHMs 3ajad, IPOBOJUTH PAacUE€Tbl HA OCHOBAaHUU
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MMEIOIIUXCSl JTAaHHBIX, aHATM3UPOBATh PE3YJAbTAThl U KOPPEKTHPOBATH METOJBI PEIICHUS C YUETOM
MOJTy4YEHHBIX PE3YIbTATOB;

peliaTh Ka4eCTBCHHBIC 33/1au, TPeOyromue MPUMEHEHHsI 3HAHUN W3 Pa3HBIX Pa3JIeioB MIKOJILHOTO
Kypca QU3UKH, a makxdce uHmezpayuu 3HaHull U3 Opyeux npeomemos eCmecmeeHHo-HayyHo20 Yukia:
8LICIIPAUBAMb  IOCUYECKVIO  YENOUKY — PACCYICOEHULl  C ONOpOl  HA  U3VYEHHble  3AKOHbI,
3aKOHOMepHOCMU U husudecKue A81eHUsl,

UCNnoIL306amy  meopemudeckue 3HaHus 0Nl OOBACHEHUs OCHOBHLIX NPUHYUNOE  pabomul
usMepumenbHblX NpuOOPO8, MEXHUYECKUX YCMPOUCME U MEXHOI02ULECKUX NPOYECCO8;

MIPUBOJUTH MPHUMEPHI BKIIAJa POCCHUCKHX H 3apyOCIKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, B
0O0BSICHEHHE MTPOLIECCOB OKPYXKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHIA;

AHATUZUPOBAMb U OYEHUBAMb NOCIeOCMBUs.  ObIMOBOU U NPOU3BOOCMEEHHOU  0esmelbHOCMU
yenoseka, CeA3AHHOU € QUBUYECKUMU NPOYeCCamu, C NO3UYULL IKOIO02UUECKOU 6e30nacHoCmu,
npeocmasieHull 0 payuoHaIbHOM NPUPOOONONLIOBAHUY, d MAKHCE PA3YMHOM  UCNONb308AHUU
O0CMUNACEHUL HAYKYU U MEXHONI02ULl OJI51 OANIbHele20 pa3sumus 4eno8eiecko2o oouecmaa,
IIPUMEHSATH pas3nuuHble  crnocoObl  paboThl ¢ MHOpMauuend (U3NYECKOTO  COAEpIKaHMS
C WCTIOJIb30BAHMEM COBPEMCHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUW: TPU ITOM UCIOJIH30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIS TIOUCKA, TIEpepabOTKU U MIPEIBSIBICHUS YdeOHOU
Y HAyYHO-TIOMYJSIpHOW ~ WH(OpMAanuu, CTPYKTYpUPOBAHUS U UHTEpIpETanuu  WHOOPMAIHH,
MOJTYYEHHOW W3 Pa3jMYHBIX HCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOTyYIaeMyr0 WH(OOPMAIIHIO
Y OIICHUBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE HMMCIOIIMXCS 3HAHWW, TaK W HA OCHOBE aHAIIN3a
MCTOYHHMKA UH(OPMALINK;

NpOsAIGNIAMb  OP2AHUIAYUOHHbBIE U NO3HABAMENbHbIE YMEHUS CAMOCMOSMENbHO20 NpUuobpemenus
HOBbIX 3HAHULL 8 Npoyecce 8bINOIHEHUs. NPOEKMHBIX U Y4eOHO-UCCIe008amenbCKux pabom, paboTaTh
B TPYIIIIE C UCTIOJHCHHEM PAa3IMYHBIX COIHAIBHBIX pOJICH, IUIAHUPOBaTh pabOTy TPYIIIIHL,
palMOHATIbHO pACIPENeNITh ACSITeIbHOCTh B HECTAHIAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHWBATh
BKJIAJ] K&XKJIOTO U3 YUaCTHUKOB TPYIMIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMbl;

NposAGIAMb MOMUBAYUIO K 0yoywell npoghecCUOHANbHOU 0essmelbHOCIU N0 CReYUATIbHOCIAM (U3UKO-
MEeXHUYecKo20 npoghuns.



COAEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA>»

10 kaace

basoBbIit ypoBeHb (2 daca)

YrnyoneHHbIH ypoBeHb (5 yacoB)

Tema 1. dusuka 1 METOIbI HAYYHOTO MMO3HAHUS (2 yaca)

Tema 1. dusuka U METO/IbI HAYYHOTO MO3HaHKs (6 YacoB)

du3nka — Hayka o npupoje. Haydnsie MeTObI TO3HAHUS OKPY/KAIOIIETO
Mupa. Posb sxciepuMeHTa U TEOpUM B IPOLIECCE [TO3HAHUS MPUPOJIbL. JKCIIe-
pUMEHT B Gu3uke. MoaenupoBaHue GU3NIECKUX SBICHUN U POIECCOB.
Hayunble runore3pl. @usndeckue 3aK0HbI U TEOpUU. I paHUIIBI IPUMEHUMO-
cTH Qu3ndeckux 3akoHOB. [Ipunnun coorBercTBus. Ponb u Mmecto dusuku B
(hOopMHUPOBAHUM COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKO Jes-
TE€IBbHOCTH JIFOIEH.

JlemoHcTpatmu 1. AHanorobie v U(GPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOM-
[bIOTEPHBIE JATYUKU

Dduznka — pyHraMmeHTanbHas Hayka o npupoje. Hayunslii MeTos ro3Ha- Hust
1 METOJIbI MCCIICAOBAHMS (PU3MUECKUX SBICHUN. DKCIIEPUMEHT M TEOPHSB
MpoIecce MO3HAHUS MpUpoIbl. HabmoieHne u SKCrepuMeHT B pru3uke.
Cnocobwvi uzmepenusi puauyeckux eUtUH (AaHAI0208ble U YUPDposvle usme-
pumenvhvie NpuUOOPLL, KOMNBLIOMEPHBLE OamyuKossie cucmemvt). Ilozpewino-
Ccmu uzmepeHutl puzuYecKux eIudur (AOCONOMHAsL U OMHOCUMENbHAS).
Mo nenupoBanue (pU3nYecKuX sIBICHUH U IPOIIECCOB (MaTepraibHasi TOUKa,
A0COJIIOTHO TBEPJIOE TEJIO0, UJIeaTbHAS KUIKOCTh, HICATHHBIN Ta3, TOUYCUHBIN
Bapsin). ['unoresa. dusnueckuii 3aK0H, TPAHULBI €r0 TPUMEHUMOCTH. DU3U-
yeckast Teopusi. Posib m MecTo Gu3MKH B pOPMHPOBAHUHN COBPEMEHHON HAyd-
HOM KapTUHBI MUPA, B TPAKTUYECKOU EATEIbHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMuKym
1.  Usmepenue cunvl moxka u HanpsaxiceHus 8 yenu nOCMOsIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUPPOBLIX UZMEPUMETTbHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposoti nabopamopueti no gusuxe. Ilpumepni

usmepe-Hus usUYeCcKUx 8eIUUUH NPU HOMOWU KOMNbIOMEPHBIX

0am4uKos.

Tema 2. Mexanuka (18 yacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunematuka (5 gacoB)

2.1 Kunemaruka (10 gacoB)
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Mexannyeckoe ABM>KeHHE. OTHOCUTENIBHOCTh MEXaHUYECKOTO JBM)KEHMUSL.
Cucrema orcuéra. Tpaekropus.

[lepemertieHne, CKOpOCTh (CpeHsIst CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKO-
[peHUE MaTepUaAIbHOM TOYKH, UX MPOEKIMU HA OCHU cUCTeMbI koopauHaT. Ciio-
PKEHHE MTEPEMEIIEHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE IBHKEeHUE. ['paduku 3a-
BUCHMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U IIEpEMELIEHHs MaTe-
[PUAIbHOM TOYKH OT BPEMEHHU.

CBoOoaHOE TajieHue. Y CKOpeHHe CBOOOTHOTO TIaJCHHS.

KpuBonuHeiiHOe IBMKEHUE. [[BH)KEHNE MaTepUabHON TOUKHU MO OKPYKHO -
CTHU C MOCTOSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHAs
ckopocThb. [lepuon u yacrtora oOpaiienus. LleHTpocTpemuTensHoe yckope-
Hue. Texnuyeckue ycmpoucmea u npaKkmuieckoe npumerenue. CuugoMeTp,

Mexannueckoe aBMKeHHE. OTHOCHUTENFHOCTh MEXAHWYECKOTO JIBHIKEHHS.
Cucrema oTcyéra.

[ Ipsimas u obpamuas 3a0a4u MEXaHUuKU.

Paouyc-eekmop mMamepuaibHoU MouKU, €20 NPOoeKyuu Ha OCU CUCmeEMbl KO-
opounam. TpaekTopusi.

[lepemenienue, ckOpOCTh (CpeaHss CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKO-
peHHE MaTepHaIbHOM TOYKHU, UX MPOEKIIMK HA OCU CHUCTeMBI KoopauHat. Cio-
PKEHHE IIEPEMEILICHHUN U CII0)KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKECHHE. 3aBUCH-
MOCTh KOOPJWHAT, CKOPOCTH, YCKOPEHHUS W IyTH MaTepUAIbHOW TOYKH OT
BPEMEHH U UX TpapUKu.

CBoOoHOE TMajeHue. YCKOpeHHEe CBOOOJTHOTO MajeHus. /[eudiceHue mena,

bpouien020 no0 y2iom K 20pu30Hmy. 3a8UCUMOCIb KOOPOUHAM, CKOPOCMU
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JIBUKCHUC CHAPAA0B, HCIIHBIC U peMéHHBIe nepcaadu.
/lemoncmpayuu
1. MOI[CJIB CHUCTEMBI OTC‘-IéTa, HWIUTIOCTpalad KUHCMATHYCCKUX
XapaKTCpU-CTUK ABHUKCHUSA.
2. [IpeoOpa3oBanue NBUKEHUH C HCIIOJIb30BAaHHEM TPOCTHIX MEXaHNU3MOB.
3. [Tanenue Ten B BO3IyXe U B pa3peKCHHOM IPOCTPAHCTBE.
4, HaGmoienne nBM>KEHUs Tera, OpOIIEHHOTO MOJI YTIIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. M3mepenue yckopeHusi CBOOOHOTO MaJCHMUSL.
6. HampaBiieHne cKOpOCTH NIPH IBIKEHUU 110 OKPYKHOCTH.
Yuenuueckuii yxcnepumenm, nabopamopmvie pabomoi’

1.  U3yuyeHue HepaBHOMEPHOTO JABMXKEHUS C IIEJIHIO OTIPEICICHHS
MIHOBEH-HOM CKOPOCTH.
2. HccnegoBanue COOTHOMIEHUS MEXAY IYTAMH, IPONJECHHBIMU TEJIOM

3a MMOCJIeIOBATEIILHBIC PAaBHBIC IIPOMEKYTKH BPEMEHHU TIPH
PaBHOYCKOPEHHOM IBHKCHHUH ¢ HAYAJTLHOW CKOPOCTHIO, PABHON HYITIO.
3. M3yueHue NBWIKEHUS IIapUKa B BI3KOM KHUIKOCTH.

4. VzydeHne IBIKECHHS Telia, OpPOIIIEHHOTO TOPU30HTAIIBHO.

U YCKOPEHUsL MAMepPUaIbHOU MOYKU OM 8PEMEHU U UX 2PAPUKU.
KpusosmHeiiHOe nBrkeHue. JIBUKEHUE MaTepUATIbHOW TOYKH 110 OKPY’KHOCTH.
'YrnoBas u nuHeiHas ckopocTtk. [lepron u yactora obpamenus. LleaTpocTpe-
MUTENbHOE (HOPMAIIbHOE), KacaTeJIbHOE (TaHI€HIIUAIHOE) U TIOJTHOE YCKOpe-
HIE€ MAaTEPUAIILHOM TOUKHU.

Texnuueckue ycmpoucmea u mexnoi02udeckue npoyeccyl: CuaoMeTp, JIBU-
PKEHUE CHapsIOB, LIEMHbIE, LIeCcTepEHYaThle W peMEHHBIE Iepefauu, CKo-
pocmuvle nugmoi.

/lemoncmpayuu

Mosenb cucTeMbl OTCUETA, MIUTFOCTPALUS KHHEMATUYECKUX XapaKTepUCTHK
TBVKEHUSI.

Cnocobwl uccne0o8anus 08UMCEHUI.

U nnocmpayus npedenvHo2o nepexood U usmepeHue MCHO8eHHOU CKOPOCU.
[IpeoOpa3oBaHue OBMKEHUI C UCIIOIb30BAaHHEM MEXaHHU3MOB.

[TageHue Ten B BO3IyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habntoienue nBM>keHus Tena, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY U FOpH-
3OHTAJIBHO.

HanpapiieHue CKOpOCTH MPH JIBUKEHUH MO OKPYKHOCTH.

/Ipeobpazosanue y2no6oti cKopocmu 6 peoykmope.

Cpasnenue nymetl, mpaekmopul, CKOpocmetl 08UNCEHUSL 00OHO20 U MO20 HCe
mena 6 pasmbiX cucmemax omcuéma.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomasl, nPAKMUKym
l13ydyeHre HepaBHOMEPHOTO BUKEHHUS C LENbI0 ONpee/eHUs MTHOBEHHOU
CKOPOCTH.

/3mepenue ycKopeHus npu NPAMOJIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
10 HAKIOHHOU NIOCKOCMU.

/ccnedosanue 3a8uUcuMoOCmu nymu om 8pemeHu npu pasHOyCKOPEHHOM O08U-
DICEHUU.

/3mepenue yckopeHusi c80000H020 NaAOeHus (PeKOMeHO0B8AHO UCNONb308A-
Hue yugposoti 1abopamopuis).

lI3ydeHue ABMKEHUS Tena, OpPOLIEHHOTO TOPU3OHTANbHO. [Iposepka euno-
me3vl 0 NPAMOU NPONOPYUOHAILHOL 3ABUCUMOCU MeHCOY OATbHOCIbIO NO-

1éma u HauanbHoll CKoOpocmbio meild.

2 3pecb 1 Aanee NPUBOAUTCA PaCLUMPEHHBIV NepeyveHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO YYUTEb AenaeT BbiI6op No CBOEMY YCMOTPEHUIO € y4ETOoM BbibpaHHOro YMK 1 nmetowerocs o6opyaoBaHus.




3 uenue 0sudiceHus meaa no OKPY#CHOCMU € NOCMOAHHOU NO MOOYIO CKO-
pocmyio.

Vccneoosanue 3a6ucumocmu nepuooa oopaweHusi KOHUYeCKo20 MAsimHUKA
om e2o napamempos.

2.2 lnnamuka (7 4acoB)

2.2 lunamuka (10 gacoB)

[IpuHuun otHocutesbHOCTH ['anmunes. Ilepssiii 3akoH Herorona. MHepnumans-
HBIEC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun cyneprnosunuu cwi. Bropoit 3akon Herorona
1 MaTepuanbHOW TOYKH. Tpetui 3akoH HbroTOHA 11 MaTepuaibHBIX TO-
YCK.
3akoH BcemupHoro Tsarotenus. Cuia Tsokect. llepBas kocmMuyeckasi CKO-
[POCTB.
Cuia ynipyroctu. 3akoH ['yka. Bec Tena.
Tpenne. Buasl Tpenus (moxosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbKEHUs U cuia TpeHus nokos. Koadduuuent tpe-
Hys. Cuita CONTPOTUBIICHHUS NPU ABVIKEHUU TENA B KUJIKOCTU WM rase.
[locTynarenbHOE U BpallaTelbHOE IBHKEHHE a0COIIOTHO TBEPJIOTO Tea.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpanieHus. [lneuo cunbl. YciioBus paBHO-
Becusl TBEPAOIO Tea.
Texnuueckue ycmpoucmea u npaxmuieckoe npumenerue: NOAILNUITHAKY,
[IBUYKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.
/lemoncmpayuu
. SIBneHue MHEpLMH.
. CpaBHEHHE Macc, B3aMMOJICHCTBYIOLIUX TEJl.
. Bropoii 3akon HeroToHa.
. I3mepenue cui.
. CroxeHnue cui.
. 3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JiehopMalinu.
. HeBecomocts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJCHUM.
. CpaBHEHUE CUII TPEHUS TOKOSI, KAUEHUS M CKOJIb)KEHUS.
. YcioBUst paBHOBECHS TBEPJOTO Tena. Bujbl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

1. I3y4enue nBUKEeHUs: OpycKa MO HAKIOHHOM MIIOCKOCTH.

2. UccnenoBanue 3aBUCMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYXXKHHE

O©OoOoO~NOoOOThWNE

[IepBblii 3akoH Hprorona. MHepnuansabie cuctemsl orcuéra. [IpuHuum ot-
HocuTenbHOCTU ['anmunes. Heunepyuanvnvie cucmemvl omcuéma (onpeoe-
nenue, npumepul).

Macca tena. Cuia. [TpyHIMI CyNepno3UIMK CHJL.

Bropoit 3akoH HproTOHA JU1s1 MaTepUaIbHON TOYKH.

Tpertuit 3akoH HpIOTOHA /U1 MaTepHAIIBHBIX TOYEK.

3aKOH  BCEMHPHOTO TSATOTEHUS. IKEUBANEHMHOCMb 2PASUMAYUOHHOU
U UHEPMHOU MACCBHL.

Cuna TsDKECTU. 3a8ucumocms YCKOpeHUus c80000H020 NAOEHUsl O 8blCOMbl
Hao nosepxHOCMbIO NiAaHemvl U om 2eozpaguieckoi wupomsi. /leudcenue
HeOecHblx men u ux cnymuukos. 3axonvl Kennepa. llepBas kocmuueckas
CKOpOCTb.

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

Cuia Tpenusi. Cyxoe TpeHue. Cuia TpeHUsl CKOJIBKEHHUS U cujla TPEHUs 1O-
kosi. Koadduuuent tpenus. Cuna cOmpoTUBICHUS NPU JABUKEHUHU Teja B
PKUJIKOCTH WM Ta3e, e€ 3aGUCUMOCHb OMm CKOPOCMU OMHOCUMENbHO20
08uUdICEHUSL.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mexHoao2u4eckue npoyeccovl: MOALIUIHUKHY,
[IBUYKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habntooenue 0sudiceHus meii 8 UHEPYUATILHBIX U HEUHEPYUATbHBIX CUCTNe-MaX
omcuéma.

[ [punyun omHocumenrbHOCmu.

Kauenue 08yx yunuHOpos uiu wapos pasHol MAccvl ¢ 0OUHAKOBbIM YCKO-
peHuem omHocumenbHO HeUHEPYUATbHOU CUCEMbl OMCYEmA.

Cpasnenue pagnooeticmeyiowell NPULONCEHHbIX K meny CUll ¢ npousseoe-

HUEM MACCbl mea Ha eco YCKoOperue 6 UHepb;uaﬂbHOﬁ cucmeme omcuéma.
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1 PE3UHOBOM 00pasIie, OT Ux JehopMaIlHH.
3. UccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOLIETO OCh Bpa-
IIICHMS.

Pagercmeo cu, 603HUKAIOWUX 8 pe3yibmame e3aumooeticmeus men. Mizmepenue
Macc no 63aumooeucmsuio.

Heeecomocme.

Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUH.

[ [enmpobedcHble MexaHusMbl.

CpaBHEHUE CHJI TPEHUS MTOKOSI, KAYCHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym
M3MepeHne paBHOAECHCTBYIOLIEH CUJI TPU ABUYKEHUH OpycKa 10 HAaKJIOHHOM
[IOCKOCTH.

[ Iposepka cunomeswvl 0 HE3ABUCUMOCTIU BPEMEHU O8UCEHUS OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOAHUE OM €20 MACCHI.
MccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B MPYKHHEH
[PE3MHOBOM 00pa3Ile, OT uxX aedopmanum.

3 uenue 08udiceHUs cucmemvl meil, C8sA3AHHbIX HUMbIO, NePEKUHYMOLL Ye-pe3
né2Kutl O10K.

U3zmepenue kod¢puyuenma mpenusi no eeiuyune yeno8020 Ko3houyu-
enma zasucumocmu Fpp(N).

Vccnedosanue 0sudiceHus 6pyCcKa no HAKIOHHOU NIOCKOCMU C NePeMeHHbIM
KOa(hhuyuenmom mpenusi.

/3 uenue 08udceHUs epy3a Ha 8ary ¢ MpeHueMm.

2.3 Craruka tBepaoro tena (5 gacoB)

AGcomoTHO TBEPROe Teno. IlocTynarenbHoe M BpallaTesbHOE JABMYKEHHE
TBEPOro Tena. MOMEHT CUilbl OTHOCUTEIBHO OCH BpalieHus. [lnedo cuibl.
CrnoxeHue cuil, NPUWIOKEHHbIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.
YcnoBust paBHOBecHs TBEPAOTO Tena. Y CTOWYMBOE, HeycToiunBoe, Oe3pas-
ITMYHOE PaBHOBECHE.

Texuuueckue ycmpoﬁcmea u mexHoJjliocuvecKue npoueccw: KpOHI.HTGﬁH,
CTPOUTEJbHBIN KpaH, peléTyaTble KOHCTPYKLIUU.

/[emoncmpayuu

Y cnioBust paBHOBecHsl. Buasl paBHOBeCHS!.

Yuenuueckuit saxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym
lccnenoBanue ycaoBUN paBHOBECHUS TBEPJOIO Tella, MMEIOIIET0 OCh Bpa-
ICHMSL.

KoHcTpynpoBaHN€e KPOHIITEWHOB U pacy€T CUJI YIIPYTOCTH.
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13yyeHne ycTOMYUBOCTH TBEPIOTO TEJIA, UMEIOIIErO ILIOIIA/(b OIIOPHI.

2.3 3aKoHbI cOXpaHeHHsI B MexaHHKe (6 4acoB)

2.4 3akoHbl coxpaHeHus B Mmexanuke (10 gyacoB)

IMITyIbC MaTepUaJIbHON TOUKY (T€Ja), CUCTEMbI MaT€pHAJIbHBIX ToueK. M-
[1yJIbC CHJIBI M U3MEHEHHE UMITYJIbCa Tea.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE IBUKEHUE.
PaboTa cribl. MOIITHOCTH CHJIBL.
KuneTnueckast SHEpTrHsl MaTepUaIbHON TOUKU. Teopema 00 M3MEHEHUH KU -
HETHYECKOW SHEPIUU.
[loTenumanbHas sHeprus. [loTeHnuanbHas sHeprus ynpyro J1eopMHUpPOBaH-HON
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOIU3H MOBEPXHOCTH 3eMJIH.
[loTeHIManbHbIe U HEMOTEHIMAIbHbIE CUJIbl. CBSI3b pa0OTHI HEMOTEHIIMATb-HbBIX
CHJI C UBMEHEHUEM MEXaHUYECKOW SHEPTHH CUCTEMBI TeJ. 3aKOH CO- XpaHEHUS
MEXaHU4YECKON SHEPTUH.
Ypyrue u Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHnexue. BOJOMET, KONEp,
[pYKUHHBIA MUCTOJET, ABM)KEHNE PAKET.
/lemoncmpayuu
1. 3akoH coxpaHeHus: UMITYJIbCa.
2. PeakTuBHOE IBIDKEHIUE.
3. [lepexon moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO M 0OpaTHO.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomeol
1.  M3yueHue aGCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX
OJIMHAKOBBIXHUTSIHBIX MAasATHUKOB.
2.  HccnegoBaHue cBS3HM pabOTHI CUIIBI C U3BMEHEHHUEM MEeXaHM4eCKOH
SHEP-THUH TeJla Ha MPUMEPE PACTSHKEHUSI PE3UHOBOTO KI'yTa.

MIMIynbC MaTEpUAIBLHON TOYKU, CUCTEMBI MAaTEPHUAIIbHBIX TOYEK. [{enmp
Macc cucmemsl MamepuaibHbix mouek. Teopema o 0sudceHuu yenmpa
macc.

IMITysIbC CHIIBI M U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUS UM-
1yJIbCA.

[PeakTBHOE IBMKEHIE.

Momenm umnynvca mamepuanvHou mouku. Ilpeocmasnenue o coxpanenuu
MOMeHma UMNYIbCA 68 YEHMPATbHbIX NOJIAX.

PaboTa cuibl Ha MalloM U HAa KOHEYHOM IepemelieHuu. I paguyeckoe
npeocmasnenue pabomsi cuvl. MOITHOCTH CHIIBI.

KuHetndeckas sHeprus MaTepuaibHO Touku. Teopema 06 M3MEHEeHNH
KMHETHYECKON SHEPIUU MaTEPUAIBHON TOUKH.

[loTeHIIManbHbIE U HEMTOTEHIINATIBHBIE CUIIbL. [lomenyuanvhas snepusi.

[ lomenyuanvHas sHepaus ynpy2o oegopmuposanto npysxcutul. Ilomen-
YUATILHAS IHep2Usl meld 8 0OHOPOOHOM 2pasumayuorHuom none. [lomenyu-
ANIbHAS DHepeUsl mend 8 2pAsUMAayUOHHOM NoJle 0OHOPOOHO20 wapa (6Hympu
u 6ne wapa). Bmopas kocmuueckasn ckopocms. Tpemuvs kocmuue-crast
CKOpOCMb.

CBsi3b pabOTHI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEeXaHHM4eCKOH
SHEPTUH CUCTEMBI T€Jl. 3aKOH COXPAHEHHUs MEXaHUYECKOM sHEpruu. Ynpy-
cue u Heynpyaue cmoJKHOBEHUsL.

Ypasnenue beprynnu ons udeanvHot H#HUOKOCmu Kax ciedcmaue 3aKoHa
COXpaHeHUst MeEXAHUYEeCKOU IHEPSUU.

Texnuueckue ycmpoiicmea u mexHolocuyecKue npoyeccvl: TBUKEHHUE pa-
KET, BOJAOMET, KONEP, MPYKUHHBIA MUCTOINET, 2UPOCKON, hucypHoe kama-
Hue Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE NBUXKEHME. H3mepenue mouy-
HOCIU CUTIbL.

/3 meHeHue SHepauu mena npu cogepuienuu pabomoi.

B3arMHbIe IIPEBpALLEHUs KUHETUYECKOW U MOTEHIUAIbHON DHEPIUM IIPU
NEMCTBUM Ha TEJIO CHIIbI TSDKECTU M CUIibl ynpyroctH. Coxpanerue snep-
ey npu c60600HOM NAOEHUU.
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Yuenuueckuii sxkcnepumenm, nabopamopnsvie pabomul, RPAKMUKYM
1. Usmepenue umnynvca mena no mopmo3sHOMy Hymu.
2. Usmepenue cunvl msazu, cKopocmu Mooenu 21eKmpomMoOuIs U MOUHO-
CMu CUibl Macu.
3. CpasHeHue uzmeHenus UMNYIbCA Mead ¢ UMNYTbCOM CUTBL.
4. Hccnedosanue coxpaneHus UMnYibca Npu YRpy2om 63aumooeticmeuu.
5. U3mepenue KuHemuueckou sHepeuu meid no mopmo3HOMY Nymu.
6. CpasHenue usmerneHUuss NOMEHYUANbHOU SHEPSUU NPYHCUHBL C pAOOMOLL
CUbL MPEHUL.
7. Onpedenenue pabomvl Cuibl MpeHUs NPu O8UNHCEHUU Mmeld NO HAKIOHHOU
NIOCKOCHU.

Tema 3. MonekynspHas pusnka u TepMoguHamMuka (24 vaca)

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

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOH Teopu (9 gacoB)

3.1 OcHOBBI MOJIEKYIISIPHO-KHHETHYECKOH Teopun (15 vacos)

OCHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETHYECKONW TEOPUU U MX OTIBITHOE
oOocHoBaHue. bpoyHoBckoe amxkenue. Auddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCcTHI] BellecTBa. MoJIen CTPOEHUS Ta30B, KUJIKOCTEH U
TBEPABIX T€ U 00BICHEHUE CBOMCTB BELIECTBA HA OCHOBE ATHX MO/IENIEH.
Macca u pazmepbl Mosiekyn. KonnuectBo BemectBa. [loctossHHas ABoraapo.
TernoBoe paBHOBecue. Temneparypa u e€ uamepenue. [lkana temneparyp
[{enbcusi. Moaens naeanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO -
KIHETUYECKOM Teopuu uaeaabHoro raza. AOCOJIIOTHAs TeMIlepaTrypa Kak
Mepa CpelHEel KHHETUYECKOM SHEPrUM TEIIOBOTO ABUKEHUS YaCTHI] rasa.
[[Ixana Temneparyp KenbBuna. ['a30Bbie 3ak0HbI. YpaBHeHUE MeHiene-
eBa—Kunaneiipona. 3akoH Jlanprona. M3ompoueccsl B U1€albHOM rase C 1o-
CTOSIHHBIM KOJIMYEeCTBOM BenlecTBa. [ paduueckoe mpeacTaBieHne u3omnpo-
[1eCCOB: U30TEepMa, U30X0pa, u3o0apa.

Texuuueckue ycmpoticmea u npakmuyeckoe npumeHenue: TEpMOMETp, 6apo-
MeTp.

Ulemoncmpayuu

1. OnbIThL, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA,
dboTorpadUUMONeKyT OPraHUYECKUX COETUHEHUH.

2. OnbIThl N0 UGB GY3UH KUAKOCTEH U ra3oB.

3. Mozenb OGpOyHOBCKOTO ABUKEHMSL.

4. Mopens onbiTa LlTepHa.

(OcHOBHBIE TIOJIOKEHUS MOJIEKyIsipHO-KuHeTHueckoi teopun (MKT), nx
onbITHOE 0O00ocHOBaHue. Jluddy3us. bpoyHoBckoe nBrKeHHnE. XapakTep
TBIDKEHMS M B3aUMO/ICHCTBUS YaCTHIl BemecTBa. Moaenu CTpOeHHMs Ta30B,
PKUAKOCTEN U TBEPIBIX TN U OOBSICHEHHE CBOICTB BEIllECTBA HA OCHOBE
bTux Moneneit. Macca u pa3mepsl MoJiekya (aTomoB). KommaecTBo Bete-
ctBa. [locTostHHass ABoraapo.

TennoBoe paBHOBecHe. TemriepaTypa u criocoObl e€ nsmepenus. [llkana
remnepatyp Llenbcus.

Monens uneansaoro raza B MKT: yacTuibl raza JBUKyTCsl XaOTUYECKU U
HE B3aUMOJCUCTBYIOT APYT C APYTOM.

["a30BbIC 3aKOHBI. Y paBHeHUE MenaeneeBa—Kitanelpona.

AGcomoTHas Temneparypa (ukaia remneparyp Kensuna). 3akon Jlans-
TOHA.

1301poriecchl B UAEaTbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
['paduueckoe mpeacTaBIeHUe U30MPOIIECCOB: U30TEPMa, U30X0Pa, U30-
Oapa.

CBs3b MEX/1y JABJICHUEM U CPEAHEN KHHETUYECKOM SHepruel nocryna-
TEIHHOTO TEIUIOBOTO JBIKEHUS MOJIEKYN MI€aIbHOTO raza (0OCHOBHOE
ypaBHeHne MKT naeanbHoro rasa).

Ces13b abCONOMHOU memMnepanypbl MmepmMOOUHAMUYECKOL CUCIEMb CO Cpeod-Hell

KUHEMUYeCKOl 3Hep2ueﬁ nocmynamejlbHo20 nenjloeoco 08uUdICEeHUsL €€
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o. OnbIThL, TOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISPHOTO
B3aUMO-/ICUCTBHS.
6. Mozenb, WILTIOCTPUPYIOLIAs PUPOAY AABICHHS ra3a Ha CTEHKH COCY/a.
1. OnbIThI, HIUTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSTHUS UCAJIbHOTO T'a3a,
M30-TIPOLIECCHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomot

1. Onpenenenne Macchl BO3/lyXa B KIIACCHOW KOMHATe Ha OCHOBE
U3MepeHNilo0bEMa KOMHATBL, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEMl.
2. HccenenoBanue 3aBUCMMOCTH MEXTy ITApaMETpaMU COCTOSTHUS

pa3pexeH-HOTO Ta3a.

uacmuy.
Texnuueckue ycmpoucmea u mexHoni02uyecKue npoyeccol: TEpMOMETp, Oa-
[POMETP, noyueHue HaHoMamepuaios.

/lemoncmpayuu

Moienn IBHKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOYHOBCKOTO JIBHIKECHHSL.

B110eoponuK ¢ 3anuchbio peanbHo2o OpOYHOBCKO20 O8UNHCEHUS.

I dy3ust sKkuaKOCTEH.

Monens onbita LlTepHa.

[ IpuTsyKeHHE MOJIEKYI.

Moienn KpUCTAITHYECKUX PEIIETOK.

HabmnroeHne u uccieoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuKym
Vccnedosanue npoyecca yCmaHo81eHuss menio8o20 pasHo8ecus npu men-
1000 Mene MedHcoy copsauell U X0JI00HOU B00OU.

/13yuenue uzomepmuuecko2o npoyecca (PeKomeHo008aHo UCNONIb30BAHUE
yugposoii 1abopamopuu).

/3 uenue uzoxoprozo npoyecca. M3yyenue uzobaprnozo npoyecca.

[ Iposepra ypasHeHus: COCMOSHUSL.

3.2 OcHoBbI TepMoarHAMUKH (10 yacoB)

3.2 OcuoBbl TepMoauHamMuKH (20 gacoB)

TepMonHamuyeckas cucremMa. BHyTpeHHssI SHEprusi TEPMOAMHAMHYECKON
CHUCTEMBI U cTIOc0o0bI €€ n3MeHeHus. KonmmuecTBo TerioTel U padoTa. BHyT-
[PEHHSIS1 SHEPrUs 0JJHOATOMHOTO MAeaJIbHOTO Ta3a. Bujsl Teronepenayuu:
TeIIONPOBOIHOCTh, KOHBEKIUSI, U3TydEHHUE. Y IeJIbHAsl TeTIOEMKOCTD BE-
ectBa. KoamyecTBO TEMIIOTHI IPH TEIJIONEpeaaye.

[Tonsatue 06 aguabatHOM mporecce. [lepBriit 3akoH TepMoauHaMuku. [Ipu-
MEHEHHE TIEPBOr0 3aKOHA TEPMOJMHAMHMKHU K H3orporeccam. ['padudeckas
MHTepIpeTamus paboThl rasa.

BTopoii 3akoH TepmMoauHaMuKU. HeoOpaTUMOCTh IIPOIIECCOB B MPUPO/IL.
TennoBsie MamuHbl. [IpyuHIUIGL AeHCTBUS TeMIOBBIX MamuH. [IpeoOpaso-
BaHUs SHEpruu B TerioBblx MammHax. KIIJ[ remmoBoit mammnsl. [k
Kapno u ero KII/I. Dxonornyeckue mpoodaeMbl TEMIOIHEPTETUKH.
Texnuueckue ycmpoiucmea u npaxmuyeckoe npumeHeHue. ABUraTellb BHYT-
[PEHHETO CropaHusi, OBITOBOM XOJIOAUIBLHUK, KOHAUIIULOHED.

Ulemoncmpayuu

Tepmoounamuuecxas (T/]) cucmema. 3aoanue enewnux ycrosuit ons T/ cu-
cmembl. Buewnue u enympennue napamempul. Ilapamempor T/] cucmembi
Kak cpeoHue 3HaueHUs 8elUYUH, ONUCHIBAIOWUX e€ COCMOSIHUE HA MUKDO-
CKONUYECKOM YpOosHe.

Hynesoe nauano mepmoounamuxu. Camonpouszgonvras peraxcayusn T/ cu-
cmembl K menjio80M)y pagHO8ecUio.

Mojenb uaeaabHOro ra3a B TepPMOJIMHAMUKE — CHUCTEMa ypaBHEHHIl: ypaB-
HeHue MenneneeBa—KoaneiipoHa u BeIpakeHUE IJI1 BHYTPEHHEH SHEpruu.
Y CoBHSI MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHILIEHTPALUS YaCTHII, BbI-
COKHE Temmeparypbl. BeipaxkeHue nisi BHyTpEHHEW 3HEPruu OJHOATOMHOTO
MI€aJIbHOTO rasa. Kesazucmamuuecxkue u necma-
muyecKue npoyeccyi.

DnemMeHTapHas paboTa B TepMoIuHaMuKe. Beruncnenue paboTsl 1o rpaduky
mpoiecca Ha pV-auarpaMmme.

Terutonepenaya Kak croco0 u3MeHeHus BHyTpeHHel sHeprun TJl cuctemsl
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1.  V3meHeHue BHYTPEHHEH SHEPTHH TeJa IMPU COBEPIICHUH PAOOTHI:
BBUIET MPOOKHU U3 OYTBUIKH MO AEUCTBUEM CKATOTO BO3yXa, HAarpeBaHue
s¢upa BIaTyHHOU TpyOKe MyTEM TpeHHS (BUAC0AEMOHCTPALIUSA).
2.  V3meHeHume BHyTpEeHHEH SHEPTUH (TEMIIEPATyphl) Tea MpH
TeIuIonepe-aaye.
3. OmnbIT 10 a1mabaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3AYIIHBIM
OT-HUBOM).
4. Mopenu napoBoi TypOMHBI, ABUTaTENsl BHYTPEHHETO CTOPaHuUs,
PEaKTUB-HOTO JIBUTaTEIs.

Yuenuueckuit 3xcnepumenm, nadbopamopnuie pabomut

1. I3Mepenue yenbHOM TeIIOEMKOCTH.

0e3 coBepiieHus: paboTel. KOHBEKIINS, TEIIIONPOBOTHOCTD, N3Ty4YEHHE.
KosnuecTBo TemnoThl. TemmoéMKOCTh Tena. Yoenvrasn u monsapuas menio-
emrkocmu eewjecmea. Ypasnenue Mauepa. Y ieiabHasi TEIJIOTa CrOPaHUs TOM-
uBa. Pacuér xonmuecTBa TemIoThl py Temonepenaye. [lonsatue 06 agua-
OaTHOM npo1iecce. [lepBblii 3aK0OH TEpMOIMHAMUKU. BHYTpEHHSIS1 SHEpTUsl.
KonuuecTBo TemoTsl ¥ paboTa Kak Mepbl H3MEHEHUs1 BHyTpeHHeH sHeprun T
CUCTEMBI.
BTopoiil 3aKOH TEPMOJIMHAMUKY JJISI PABHOBECHBIX ITPOLIECCOB: YepE3 3a1aH-
HOE paBHOBECHOE cocTosiHME T /[ cucTeMbl MPOXOAUT €AMHCTBEHHAS aua-
Oata. AGcontoTHas TeMmrepaTypa. BTopoiil 3akoH TepMOIMHAMUKH AJIs
HEPaBHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO NEpeaTh TEIJIOTY OT OoJiee X0-
To1HOTO Tena Kk OoJiee HarpeTomy 6e3 komneHcanuu (Knaysuyc). HeoOparu-
MOCTb MPUPOAHBIX ITporieccoB. [IpuHIMIBI AeHCTBUS TEIUIOBBIX MAIIHH.
KII/I. Makcumansnoe 3nauenne KITJI. [ukn Kapno. Dkonornueckue ac-
MEKThI UCTIOIb30BaHMs TEIJIOBBIX ABUTaresneil. TemioBoe 3arps3HeHNne OKpY-
PKArOIIEn Cpeibl. Texnuueckue ycmpoti-
cmea u mexHoi02udecKue npoyeccsl: X0JI0JMIbHUK, KOHAUIIMOHED, AU3EIIb-
HBI 1 KapOIOPATOPHBIN IBUTATENHU, NAPOBAs MYPOUHA, NOJIYYEHUE CEEPXHU3-
KUX memnepamyp, VMUuIu3ayus «meniogulx» omxo008 ¢ UCNONb308AHUEM
Mmensi06020 HACOCA, YMUIUIAYUS OUOOP2AHUYECKO20 MONIUBA 05 8bIPA-
OomKu «mennosoiy u anekmposnepauu. /lemoncmpayuu

1. VI3ameHeHue TeMiiepatypsl py aanadaTHuecKOM PacIIMpEeHUN.

2. Bo3yiHoe orHuBo.

3. CpaBHeHUE yIeNbHBIX TEINIOEMKOCTEH BEIIECTB.

4. CriocoObl M3MEHEHHMS BHYTPEHHEH SHEPTUH.

5. UccnenoBanue agnabatHoro mpoiecca.

6. KomnviomepHvie modenu meniogvlx ogueameiell.
Yuenuueckuii 3xcnepumenm, nabopamopusie padomot, nPAKmMuKym

1. I3Mepenue yenbHON TEIIOEMKOCTH.

2. Hccnedosanue npoyecca ocmul@anus eujecmaa.

3. Uccneodosanue aouabammnozo npoyecca.

4. M3yueHue 83aumoCcea3u IHepeUl MeXCMONEKYIAPHO0 83AUMOOEUCMBUsL
1 memnepamypol KUNeHUsi HCUOKOCMEI.

3.3 ArperartHbie cocTosiHUS BetiecTBa. DazoBbie nmepexo/pl (5 4acoB)

3.3 ArperarHbie cocTosiHus BetecTBa. DazoBbie nmepexo/pl (14 yacos)

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AGCOTIOTHAS U

Hapoo6pa30BaHI/Ie N KOHJICHCaI . I/IcnapeHHe U KUIeHue. Y aelbHas
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OTHOCHUTEIIbHAs BJIAKHOCTb BO3ayxa. HacwlllleHHBIN nap. YenbHas Tel-
foTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpbl KUIICHHUS OT JaBiie-
HUS.
TeEpnoe teno. Kpucrammueckue n amop@Hbie Tea. AHU30TPOIINS CBOMCTB
KpucTtayoB. XKuakue kpucraiuibl. CoBpeMeHHble MaTepuaisl. [1naBienue u
KpucTaJuM3anys. Y ienbHast TerioTa miasiaeHus. Cyonuma-us.
YpaBHeHUE TerIoBOro OansaHca.
Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHerue: TUrpoMeTp u
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOITY4YE€HUs COBPEMEHHBIX MaTepH-
aJI0B, B TOM 4MCJIe HAHOMATEpUajoB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu

1. CBoiicTBa HACHIIIIEHHBIX MAPOB.

2. Kunienne npy MOHWKEHHOM JTaBJICHUH.

3. CriocoObI M3MEpEeHUsT BIIAKHOCTH.

4. HaGmroieHre HarpeBaHus U TUIABJICHHS KPUCTAITTHYECKOTO BEIIECTRA.

5. JleMOHCTpalys KpUCTAIJIOB.
Yuenuueckuit sxcnepumenm, nabopamopmuvie padomuot
1. 3mepeHne OTHOCUTEIIbHON BIQYKHOCTH BO3/IyXa.

TEIUI0Ta 1apooOpa30BaHUs.

HaceimenHbie ¥ HEHACHIIICHHBIE Taphl. KauecTBeHHAst 3aBUCUMOCTD TUIOT-
HOCTH U JIaBJICHUS HACBILIIEHHOTO Tapa OT TEMIIEpaTypbl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIE-
HUS OT JABJICHUS B )KHUIKOCTH.

BraxHocTh Bo3tyxa. AOCOJIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb. TBEpHOE
reno. Kpucranmmueckue u amopdHbie Tena. AHU30TPOTHS CBOMCTB
KpucTauioB. [naBnenue u kpuctaumzanust. Y JefbHast TEIIoTa IUIaBICHMSL.
CyOnumarusi.

/[echopmayuu meépoozo mena. Pacmsaxcenue u cocamue. Cosue. Mooynw
FOnea. [lpeden ynpyeux oegpopmayuii.

Tennogoe pacuiupenue dcuokocmetl U meépovix mej, 00bEMHOe U TUHel-
Hoe pacuiupenue. AHeapMOHU3M Menlo8blX KONeOAHUL Yacmuy euecmea
KAK NPUYUHA MEni08020 pacuiupenust mei (Ha KauecmeeHHOM YPO8He).

[ Ipeobpazosanue sHepauu 8 pazosvix nepexodax. Ypasuenue meniogozo
bananca.

[losepxnocmHuoe namsicenue. Koagpguyuenm noeepxnocmnozo namsdice-
Hus. Kanunnspuvie aenenus. /lagnenue noo UCKPUBIEHHOU NOBEPXHOCMbIO
brcuoxkocmu. @opmyna Jlannaca.

Texunuyeckue ycmpoticmea u mexHonao2uyecKue npoyeccol: sKUJIKUe Kpu-
CTaJlJIbl, COBpEMEHHbIE MaTepUabl.

/lemoncmpayuu

TermnoBoe pacmpenue. CBoMCTBa HachIeHHbIX TapoB. Kunenue. Kurne-
HUE TPY OHWKEHHOM JaBJICHUU.

/3 MepeHue cuvl N08epXHOCMHO20 HamsiceHus. Onvlmsl ¢ MbLIbHbLMU
naeHKamu.

Cmauusanue. Kanunnapuvie aenenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CU.
CriocoObl M3MepeHus BIaKHOCTH. VccienoBaHe HarpeBaHus U TUIaBlie-
HUSl KPUCTAJUTMYECKOTO BEIIECTBA.

Buowi 0echopmayuii. Habnrooenue manvix oepopmayuii. YueHuueckuil
hKCcnepumenm, nadopamopHsie padomeul, npakmuxkymHsyuenue
3aKOHOMepHOCIel UCNAPeHUs. HCUOKOCMELL.

I3 meperue yoenbHoll meniomsl niae1eHus 1b0d.

/3yueHue c8olicme HacCblueHHbIX NaPOos.
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113MepeHne adCoJIIOTHOM BJIXKHOCTH BO3/4yXa M OLIEHKA MaccChl IIapOBB
[TOMEIICHUH.

I3 mepenue KoaghuyueHma no8epxXHOCMHO20 HAMANCEHUS.

Usmepenue mooyns FOnea. Hccnedosarnue 3agucumocmu depopmayuu pe-
3UH08020 0OPA3YA OM NPUTIOHCEHHOU K HEM) CUTIBL.

Tema 4. DnexkrpoguHaMuka (22 yaca)

Tema 4. Dnexkrpoaunamuka (54 yaca)

4.1 Dnexkrpocraruka (10 gacon)

4.1 Dnexkrpuueckoe noJe (24 yaca)

DnexTpu3aus Tena. DJEeKTpudeckuil 3apsan. /[Ba Buaa aeKTpUUECKHUX 3a-
psioB. [IpOBOAHUKYM, MUANEKTPUKHA U TOJYMPOBOTHUKH. 3aKOH COXpaHe-
HUS SJIEKTPUYECKOTO 3aps/ia.

BsaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbIi a5eKTprUUecKuii 3a-
psi. DnexTpudeckoe noJie. Hanmpsok€HHOCTH anekTpudeckoro mnoJs. [1pun-
[T CYTIEPIIO3UIINH DIICKTPUUECKHUX TToJIeH. JIMHUM HanpsHKEHHOCTH DJIeK-
TPUYECKOTO MOJI.

PaboTa cun snexktpocratudeckoro noJst. [lorenmuan. Paznocts noteHmnma-
1oB. [IpOBOTHUKY U IUANEKTPUKH B JIEKTpOCTaTHUECKOM ToJe. [{usnek-
TpruyecKas MPOHULAEMOCTb.

DIIEKTPOEMKOCTh. KOHIeHCaTOp. DIEKTPOEMKOCTD MIIOCKOTO KOHAEHCA-TOPA.
OHEprus 3apsyKEHHOTO KOHJEHCATOpa.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue. SIEKTPOCKOIL,
PIIEKTPOMETP, AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJIEHHE 3JIeKTponpuoo-
[POB, KOHIEHCATOP, KONIMPOBAJIbHBIN aIlllapaT, CTPYHUHBIN NPUHTED.
/lemoncmpayuu

1. YCcTpo#CTBO M IPUHITUIT ACHCTBUS DJICKTPOMETPA.

2. B3aumoieficTBUE HadIEKTPU30BAHHBIX TEJl.

3. DneKTpruecKoe MoJie 3apsHKEHHBIX Tell.

4. IIpoBOJTHUKHU B DJIEKTPOCTATUIECKOM TIOJIE.

5. DnekTpocTaTH4ecKas 3aluTa.

6. JIMdIEKTPUKH B 3JIEKTPOCTATHYECKOM TOJIE.

7. 3aBUCHUMOCTB 3JIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPa OT TUIOIIA TN

8. DHeprus 3apsHKEHHOTO KOHAGHCATOPA.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot
1. 3mepenHue 3aeKTpoEMKOCTH KOHACHCATOPA.

IUTaCTUH, PpACCTOAHUA MCIKAY HUMU U Z[HSHGKTqueCKOﬁ IMPOHUTTACMOCTH.

DNIeKTpr3aIus Tel U €€ MPosIBICHUs. DJIEKTpUIeCKui 3aps. JIBa Buaa
QIIeKTpUYecKuX 3apsaaoB. [IpoBOIHUKH, AUANEKTPUKH U MTOTYIIPOBOIHUKH.
(DNIEeMEHTApPHBIN ANEKTPpUUYECKHU 3apsil. 3aKOH COXPAaHEHUs AJIEKTpuye-
CKOTO 3apsija.

B3anmonerictBue 3apsiioB. Toueunsie 3apsapl. 3akoH KynoHa.
DiekTpryeckoe nose. Ero neficTere Ha dJeKTPUYECKUE 3apsibl.
Hanpsok€HHOCTH 2ekTpuyeckoro nosis. [Ipo6usiit 3apsia. JIlunuu Hanps-
PKEHHOCTH IEKTPUYECKOTO 1oJist. OJHOPOIHOE ANEKTPUUECKOE IOJIE.
[loTeHIMaTbHOCTh JIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIIMAIOB U
HarnpspkeHue. [loTennuanbHas 3Heprus 3apsaa B JIEKTPOCTATHYECKOM
nose. [loTennman anexkrpocrarnueckoro nojst. Cea3p HAPSKEHHOCTH
[0JIS ¥ Pa3HOCTH MOTEHIHAJIOB JJISl AJIEKTPOCTATUUECKOTO MoJis (KaK o1-
HOPOJHOTO, TaK U HEOJTHOPOJHOTO).

[ [puHIUII CyNIepIO3ULIMY SJIEKTPUUYECKUX MTOJIEH.

[ lone moueuroeo 3apsoa. Ilone pasnomepro 3apsidicennoli cghepol. Ilone pas-
HOMEPHO 3apsAdiCceHHO20 No 00véMy wapa. [lone pasnomepHo 3apsdicenHol
beckoneurotl nrockocmu. Kapmunol iunuii HanpsisicEeHHocmu Smux noet

U IKEUNOMEHYUATTbHBIX NOBEPXHOCMELL.

[[pOBOAHMKHU B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHUS 3apsi/IOB.
/IMIIeKTpUKY B 3JEKTPOCTATHUYECKOM ToJie. J(ManexkTpuueckas mpoHHUIae-
MOCTb BELIECTBA.

KonneHcarop. D1eKTpo€MKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTD IFIOCKOTO
KOHJICHCATOPA.

[lapannenvroe coedunenue konoencamopos. IlociedoeamenvHoe coeoune-Hue
KoHOeHcamopos. JHEPIus 3apsHKEHHOTO KOHJIeHcaTopa.

/[6uiceHUe 3apAHCEHHOU YACTUYbL 8 0OHOPOOHOM IJIeKMPU1ecKoM noJe.
Texnuueckue ycmpoucmea u mexHono02uiecKue npoyeccyvl: AEKTPOCKOTI,
HIIEKTPOMETD, AEKTPOCTATUUECKAS 3AIIUTa, 3a3eMJIEHUE SJIEKTPOIIPUOOPOB,
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KOHICHCATOPBI, 2eHepamop Ban de I'paaga.

/[emoncmpayuu

Y CcTpOiCTBO U MIPUHLIUIT ACUCTBUS JIEKTPOMETPA. DIEKTPUIECKOE MOJIe 3a-
PSOKCHHBIX [TAPUKOB. DJIEKTPHUECKOE MOJIE ABYX 3aPsDKCHHBIX TUTACTHH.
Mooenv snekmpocmamuueckoeo eenepamopa (Bawn oe I'paagha).
[IpOBOHUKY B 3IEKTPHUUECKOM TOJIe. DIEKTPOCTaTHYECKast 3alIHUTa.
Yempoticmeo u deticmeue konoencamopa nOCMosIHHOU U NEPeMeHHOU M-
KoCcmi.

3aBHCHMOCTB JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPA OT TUIOIIA/IN TUTa-
CTHH, PACCTOSIHUS MEXK]Ty HUMHU U JIUAJICKTPUICCKON MTPOHUTIAEMOCTH.
DHEpPTrHs IEKTPHUUECKOTO TOJIS 3apsHKEHHOTO KOHICHCATOPa.

3apsoka u paspsaoka KoHOeHcamopa uepe3 pe3ucmop.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomaol, RPAKMUKYM
Oyenka cun 83auUmMoO0eUCmBUsL 3aPSIHCEHHIX Meil.

Habno0enue npespaujeHusi 3HepuU 3apsxiceHH020 KOHOeHCamopa 6 IHep-
U0 U3TYUeHUS

ceemoouooa. Hzyuenue npomexkanus moxa 6 yenu, cooepaicaujerl KOHOeHca-mop.
Pacnpedenenue pazHocmu NOMeHYUALo8 (HanpsiceHus,) npu nociedosa-
meibHOM coeOuHeHuu

Konoencamopos. Hccneoosanue paspsoa KonoeHcamopa uepes pe3ucmop.

4.2 TTocTosTHHBIN eKTpUUecKuil ToOK. TOKH B pa3HbIX cpenax (12 gacos)

4.2 TTocTOSTHHBIN 2JIeKTPHUECKUil TOK (24 uaca)

DJIEKTPUYECKUI TOK. Y CIOBHUS CYIIECTBOBAHUS SJICKTPUYECKOTo ToKa. Mc-
TouHNKH ToKa. Crna Toka. [locTosTHHBIN TOK.

Hanpsiokenue. 3akon OMa i1 yyacTka IeIu.

DJIEKTPUYECKOE CONMPOTUBIICHUE. Y ACIHbHOE COMTPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapajlieIbHOE, CMEIIAHHOE COEAMHEHHUE MPOBOIHU-
KOB.

Pabora snexkrpuyeckoro Toka. 3akoH J[xoyns—IJlenna. MomHoCTh 3iiek-
TPUYECKOTO TOKA.

/1C 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUYHHKA TOKA. 3akOH OMa Juisl oI-HOU
(3aMKHYTOM) anekTpuueckoi renu. KopoTkoe 3ambIkaHue.

DIIEKTPOHHAsA MPOBOJUMOCTh TBEPJBIX METAIIOB. 3aBUCHUMOCTb COIPO-
TUBJICHUS] METAJJIOB OT TeMneparypbl. CBEpXIpPOBOIUMOCTb.
DNIEKTPUUYECKUM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

Cuita Toka. [1oCcTOSIHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS TOCTOSIHHOTO
briekTpuieckoro Toka. Mcrounnku Toka. Hanpsokenune U u DJIC E. 3akon
OMa 151 yJacTKa LIETIH.

(DJIEKTPUYECKOE COIIPOTUBIICHHE. 3aBUCUMOCTh CONPOTUBIIEHUS OJTHOPO/I-
HOTO ITPOBOJIHMKA OT €r0 JUIMHBI U TUIONIAJAH IIONIEPEYHOrO CEYEHUS.

Y nenbHOE CONPOTUBIICHHE BEILIECTBA.

[locnenoBarenbHOE, MapajuielibHOE, CMEUIAaHHOE COEAUHEHUE MPOBOJHU-
KOB. Pacuér pa3BeTBIEHHBIX 3JeKTpuueckux ueneu. /lpasuna Kupxzoga.
PaGoTa snexTpudeckoro Toka. 3akoH Jxoyns—Ilenna.

MOIITHOCTh ANIEKTPUYECKOTO TOKa. Tennogas MowjHoCmb, 8bl0ensemMds Ha
pezucmope.

O/IC 1 BHyTpeHHEE COINPOTUBIEHHE HCTOYHMKA TOKa. 3akoH Oma s

MOJIHOW (3aMKHYTO) NIEKTpHUYecKoi 1ienu. MOIHOCTh UICTOYHHKA TOKA.
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[lonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAs TPOBOAUMOCTD TMOJIYIPO-
BoIHUKOB. CBoiicTBa p—N-niepexoaa. [loxynpoBoHUKOBBIE TPUOOPHI.
DJIEKTPUUYECKUI TOK B pacCTBOpax U paciuiaBax 3JEKTPOJIUTOB. DIEKTPOIIH-
TUYECKas IUCCOLMALMSL. DIEKTPOIH3.
DneKTpuyecKuil ToK B razax. CaMoCTOATEIbHBIN U HECAMOCTOSTENIbHBIINPA3PSIL.
Mounnus. 1lnazma.
Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHenue . aMIuepmMerp,
BOJILTMETP, PEOCTAT, UICTOYHUKHU TOKA, SJIEKTPOHATrpeBaTeIbHbIE MPUOOPHI,
PIIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COTMPOTUBIICHUS, BAKYyM- HBII
101, TEPMUCTOPHI U POTOPE3UCTOPHI, TOJTYIIPOBOJHUKOBBIN JTHOI,
rajgbBaHUKA.
/lemoncmpayuu

1. N3mepenHue cuitbl TOKa M HAMPSKEHUS.

2.  3aBUCHMOCTH COTPOTHBIICHHS IIIMHAPUICCKHX IMPOBOJIHUKOB OT

JUTHHBI, TJIOIIA/IA TOTIEPEYHOTO CEYCHUS U MaTepuara.

3. CMemaHHOE COeTMHEHHUE MPOBOTHUKOB.

4. TIpsmoe m3mepenue IJ1C. KopoTkoe 3aMbIKaHUE TaTbBAaHHYECKOTO dJIe-

MEHTAa U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

5. 3aBUCHUMOCTb COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATypHI.

6. IIpoBoaMMOCTb 3JIEKTPOIUTOB.

7. VIckpoBOii pa3psi ¥ MPOBOJUMOCTh BO3/yXa.

8.  OaHOCTOPOHHSS MPOBOJIUMOCTD JHO/IA.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomaol

1. 3yuenue cMemaHHOro COeAMHEHUS PE3UCTOPOB.

2. U3mepenune D/1C nctoyHrKa TOKa M €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

3. Habmronenue anekTpounsa.

KopoTkoe 3aMbIKaHueE.

Konoencamop 6 yenu nocmosaHHo20 moxda.

Texnuueckue ycmpoucmea u mexHoa02u4ecKue npoyeccyl: aMInepMerp,
BOJIbTMETP, PEOCTAT, CUETYUK AMEKTPUUECKON SHEPTUH.

/lemoncmpayuu

3MepeHue CHIIbl TOKA U HAPSHKEHUS.

Vccnedosanue 3a8UCUMOCIU CUTBL MOKA OM HANPANXCEHUS O pe3Ucmopa,
1aMNbl HAKATUBAHUS U C8EMOOU0OA.

3aBUCHMOCTbH COTIPOTUBIICHUS IIUITUHIPHUYECKUX TPOBOJHUKOB OT JITTUHBI,
TJI011a]TH TIOTIEPEYHOTO CEYCHHS M MaTepHuaa.

Vccneoosanue 3a8UCUMOCIMU CUTLL MOKA OM CONPOMUBTLEHUSI NPU NOCMO-
SIHHOM HANPANCEHUU.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO 3JIe-
MEHTa U OIIEHKa BHYTPEHHETO CONPOTUBIIeHUs. Cnocobwvl coeounenus uc-
mounuxoe moka, IC bamapet.

Vccneoosanue pazHocmu nOMeHYUano08 mexcoy noaocamu UCMoYHUKa
moxa om cuibl moxa 6 yenu.

Yuenuueckuii 3xcnepumenm, nadéopamopusie pabomot, npaKmuKym
Vccnedosanue cmeulanno2o coeouneHus pe3ucmopos.

/13 MepeHue y0enbHo20 conpomueeHus npo8oOHUKOS.

Vccnedosanue 3a8UCUMOCMU CUTbL MOKA OM HANPAXCEHUSA O IAMNbl
HaKATUBAHUSL.

Yeenuuenue npedena uzmepenusi amnepmempa (6o1ommempa,).
N3mepenne 3/1C u BHyTpeHHEr0 CONPOTUBJICHUSI HCTOYHUKA TOKA.
Hccneoosanue 3asucumocmu 3/]C canveanuuecko2o snemenma om epe-
MeHU npu KOPOMKOM 3aMbIKAHUU.

Vccnedosanue pazHocmu HOMeHYUanN08 mexcoy noaocamu UCIOYHUKA
moxa om cuibl moxa 6 yenu.

Vccnedosanue 3a8UcUMOCU NOAE3HOU MOWHOCIU UCTNOYHUKA MOKA OMm
Ccubl moKa.

HaGmroienue anexkTponusa

4.3 Toxu B pa3HbIX cpenax (6 4acoB)

(DNIEeKTpUUYECcKas MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPO-
BOJVMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHHUS METAJUIOB OT
remieparypbl. CBEpXIPOBOAUMOCTD.
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(DNIEKTpUUECKU TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TomynpoBoanuku. CoOCTBEHHAs! M TPUMECHAs! TPOBOAUMOCTH TIOJIYIIPO-
BoHMKOB. CBOlicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPHOOPHI.
DJIEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHYECKAS TUCCOIHALIMSL.
DnekTpoan3. 3akoHbl Dapajest s AIEKTPOIIU3a.

DIIEKTPUYECKUM TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHBII
paspsi. PasinuHble TUIIBI CAMOCTOSATENBHOTO paspsaaa. Moinnus. [Inazma.
Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: razopaspsiiHble
TaMIIbl, JJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOJHUKOBBIE TPHUOOPHI:
101, TpaH3UCTOP, (GOTOANOM, CBETOANOM; FaJIbBaHNUKa, padMHUPOBAHUE
Me/M, BBIIUIABKA aJIFOMUHUS, DJIEKTPOHHAs MUKPOCKOTIHSL.
/lemoncmpayuu

3aBHUCHUMOCTB CONPOTUBIIEHUS] METAJUIOB OT TemIieparypsl. [IpoBoauMocTs
PIIEKTPOJIUTOB.

Baxonwl snexkmponuza @apades. Hckposotl pa3pso u nposoouMocms 603-
oyxa.

CpasHenue npogooumMocmu Memaios u Noiynpo8OOHUKOS.
OHOCTOPOHHSS TPOBOAUMOCTD AHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym
Habmonenue snextponusa. Mzmepenue 3apsaoa 00HO8AIEHMHO20 UOHA.
Vccnedosanue 3a8UCUMOCIIU CONPOMUBTEHUS MEPMOPE3UCOPA Om mem-
nepamypuoi.

CHamue 8016m-aMnepHOU XapaKxmepucmuky ouood.

DOU3NYECKUI ITIPAKTUKYM (16 uacos)

Cnocobuvl usmeperus QuuYecKux 6euyuH ¢ UCNONb3I0BAHUEM AHANO208bIX U
UUDPOBLIX  UIMEPUMETLHBIX NPUOOPO8 U KOMNbIOMEPHBIX OAMYUKOBbIX Cl-
cmem. AbcomomHule u OMHOCUMENbHBIE NOZPEUHOCIIU USMEPEHUL U3UYECKUX
senuuun. Oyenka epanuy noepeuHocmell.

[Ipogedenue KOC8eHHBIX USMEPEeHUll, UCCIe008aHUll 3asucumocmel usu-
YeCKUX B8EIUYUH, NPOBEPKA NPEONONCEHHBIX 2Uunomes (8b100p u3 pabom,
ONUCAHHBIX 8 MEeMAMUYecKux paszoenax «Yuenuveckuu skcnepumenm, na-
Oopamopnbie pabomwl, NPAKMUKYM»).

Peseps (2 yaca)

Pe3eps (10 yacos)
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TemaTn4veckoe IJIAHUPOBaHUE KypcalO KJacc

basoBbIit ypoBeHb (2 daca)

YrayoneHHbid ypoBeHsb (5 yacoB)

Hu4YecKoro nBuxkeHus. Cucrema otcuéra. TpaekTo-
pus. [lepemerienue, CKOpOCThb (CpeaHssl CKOPOCTb,
MIHOBEHHAs CKOPOCTh) U YCKOPEHUE MaTepUaTbHOM
TOUKH, UX MPOEKIIMU HA OCH CUCTEMBI KOOpJMHAT.

Kon-B0 [Tema: ®u3uKka ¥ MeTOIbI HAYYHOI0 O3HAHUS 2/54 Koi-Bo
Hacos HacoB
1 @du3uka — Hayka o npupoje. Haydunsle MeToapl 11o-
BHAHUS OKpYXarolero Mupa. Poib sxcnepumenTa u
TEOPUU B TIPOIIECCE MO3HAHUS MPUPOIBI. DKCIIEPH-
MeHT B pu3uke. MoaenupoBanue GuU3NUECKUX sBJIe-
HUW U ITPOLIECCOB.
JlemoucTparmu 1. AHanoroBsie ¥ IU(PPOBLIE U3ME-
[PUTETBHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTUYUKH.
1 Hayunbsle runotespl. @u3ndeckue 3aKOHbI U TEOPUU.
["'paHuIIBl TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[IpuHiun coorBercTBUs. Poib 1 MecTo GU3HUKH B
(bopMHUpPOBAaHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B TPAKTHYECKON JEATEIIbHOCTH JIFOJEH.
Cnocobwvi uzmepenusi usuveckux eUtUH (AHAN0208ble U YUDPOBble UsMepU- 1
menbHble NpUOOPLL, KOMNBLIOMEPHLIE OamyuKossle cucmemot). Iloepewnocmu us-
Meperull (huzuueckux seiuyuH (A6CoOMHAs U OMHOCUMENbHAS).
IMooenuposanue ¢usuyeckux asneHutl u npoyeccos (MamepuaivbHas mouxa, ao- (1
coiromno meépooe meno, UOeaibHas HCUOKOCHb, UOCAIbHbLI 2a3, MOYeUHbIl 3d-
D510).
Ulabopamopnas paboma: H3mepenue cunvl moka u Hanpsaxcenus: 8 yenu nocmo- (1
SIHHO020 MOKA NPU NOMOWU AHANI0208bIX U YUPDPOBLIX UIMEPUMENbHBIX NPUOO-
po8.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexanuueckoe ABuxkeHrne. OTHOCUTENBHOCTh MeXa-
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CnoxeHue nepeMeleHU U CII0KEHUE CKOPOCTEM.
PaBHOMEpHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE
nBrokenue. I'paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
[POCTHU, YCKOPCHUSA, IIYTU U IICPEMCIICHUA MaTCpHU-
QIIbHOM TOYKM OT BpeMeHu. CBOOOJIHOE Ma/ieHue.

'Y ckopenue cBOOOHOTO TaICHHS.

/[uoicenue mena, OpouenHo20 noO Y2lioM K 2OpU30OHMY..

Basucumocms KoopouHam, cKOpocmu U YCKOPeHUs: MamepuaibHOU moyKu om
BpeMenu U ux epaguxu

Peuienue 3a0au no meme «/leudicenue mena, 6pouleHHo20 noo yeuom K 2opu-
BOHMY. »

KpuBonuHeiiHoe nBrkeHue. [[BrkeHne Marepualib-

CKOpPOCTBIO. YTJIOBasi CKOPOCTb, IMHEWHAST CKOPOCTb.
[lepuona u yacTora oOpamenus. LleHTpocTpemMuTens-
HOE YCKOpEHHe

HOM TOYKH 110 OKPY>KHOCTH C IOCTOSTHHOM IO MOJTYJTIO

JlaGopaTopHas pabota: M3yueHne HepaBHOMEP- HOTO
IIBIDKEHUS C TIEITBIO OTNIPEICIICHHSI MTHOBEHHOM
CKOpOCTH.

. [[enmpocmpemumenvroe (HopmanvbHoe), KacamenbHoe (MaHeeHYUAIbHOE) U NoJl-
HOe yCKOpeHue MamepuaibHOU Mo4Kuy

\Pewienue 3a0au

Vlabopamopnas paboma: Hccredosamnue 3a8ucumocmu nepuooa oopauyeHus KoHu-
UeCK020 MASIMHUKA ON €20 NAPAMempos

/Innamuka 7/10u+

[Ipuniun oTHocuTenbHOCTH ["anunes. [lepBriii 3a-
KOH HproToHa. MIHEepunanbHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.
Bropoi 3akoH HbroToHa 11711 MaTepralbHON TOYKH.
Tperuii 3akoH Hpr0TOHA [U1s1 MaTepUaIbHBIX TOYEK

Heunepyuanvhvle cucmemuvl omcyéma (onpedenenue, npumepul). Bec mena, oeu-
DICYyUe2ocs ¢ yCKopeHuem
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Cratuka (1 u3 4) Cnoowcenue cui, npuioN*CeHHbIX K meEPOOMy meiy.

Cratuka (2 u3z 4) Llenmp mssicecmu mena.

3akoH BceMupHOro Tsarorenus. Cuna tspkecru. Ilep-
Basi KOCMUYECKasi CKOPOCTb

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

DK6usarenmHocms epasumayuOHHOU U UHEPMHOU MACChL. 3A8UCUMOCMb YCKOpe-
HUsL c60000H020 NAOEHUsL OM 8bICOMbI HAO NOBEPXHOCTIBIO NIIAHEMbL U OM 2€02Pa-
Duueckoti wiupomel. Jleudsicenue nebecnuvix men u ux cnymuukos. 3axkonvl Kennepa.

/[asnenue. [ uopocmamuueckoe oasnenue. Cuna Apxumeoa

Peuienue 3a0ay o meme «ﬂuuajvzuka»

Tpenue. Buapl TpeHus (IOKOs, CKOJIBXKEHUS, Kade-
Hust ). Crita Tpenusi. Cyxoe tpenue. Cuma TpeHus
CKOJILXKEHUS U cuia TpeHus nmokos. Koaddumment
TpeHusi. Cuiia COPOTUBIICHUS TP IBUKEHUH Teja
B KUJKOCTU WU Tase.

HOCTyrIaTeJ'IBHOG " BpallaTCJIbHOC ABUIKCHUC abco-
VIFOTHO TBépI[OFO TCIa.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpallCHH. IIneyo
CHIIBI. Y CIIOBHA PAaBHOBCCHA TBép,Z[OFO TCIAa.

(Cratuka 3 u3 4)Yemoiiuusoe, Heycmouuusoe, 6e3pasiuyHoe pagHogecue.
Ulabopamopnas paboma: H3zmepenue koag@uyuenma mpenus no 8eiuyure y2o-
6020 Koo puyuenma zasucumocmu Fmp(N).

[ Ipakxmukym «Hzmepenue pagnodeticmayroujeti Cui npu 08udiceHuu bpycka no
HAKTIOHHOU NIOCKOCIUY

[ Ipakmuxym «H3mepenue pagHooeticmgyroujeli cui npu 08UdCeHur 6pycka no
HAKIOHHOU NIOCKOCTUY

UlaGopatopnas paboTa «VccnenoBanue ycaoBuil pas-
HOBECHUS TBEPAOIO TENA, UMEIOLIETO OCh BPALLIEHUS.

(Cratuka 4 u3 4) JlabopatopHas pabota «/3yueHHe yCTOHYMBOCTH TBEPAOTO

[TCJIa, UMCIOILCTO TIIOINAAb OIIOPHI.»

3akoHbI coxpaHeHns B Mexanunke 6/10

29




MIMIyeC MaTepUanbHOU TOUKH (TeJa), CHCTEMBI Ma-

TepHalIbHbIX TOUeK. IMIynbc cuibl 1 U3MEHEHHUE UM-
[y7abCca Tella. 3aKOH COXPAHEHUS UMITyIbca. PeakTus-
HOE JIBIKEHUE

IMomenm umnynvca mamepuanvuou mouxu. [lpeocmasnenue o coxpanernuu mo-
MeHma uUMny1bca 8 YeHMpPanrbHbIX NOJIX.

[ [enmp macc. Teopema o osudxceHuu yenmpa macc.

Pewienue 3a0auy no meme «3axou COXPAHEHUSL UMNYTIbCA»

PaGoTa criibl. MOIIIHOCTE CHITBL.

KuneTnueckast sHEprus MaTepruaabHON TOUKU. Teo-
[pemMa 00 U3MEHEHUH KUHETUYECKOM SHEPruu.

Paboma cunvl Ha MAloM U HA KOHeuHoM nepemewenuu. I paguueckoe npedcmas-
neHue pabomol Cuibl.

[ Ipakmukym «HM3mepenue umnyivca meia no mopmo3sHOMY NYMU.»

[ Ipakmukym «HM3mepenue umnyibca meia no mopmo3sHOMY NYMU.»

[loTenumansHas sueprus. [lorennnanbHas sHeprus
yrpyro aepopmupoBaHHO pyxkuHbl. [loTeHnmans-
Hasi PHeprus Tena BOIu3u nosepxHoctu 3emiu. [lo-
TeHI[MaTbHbIC U HEMIOTeHIIMabHbIEe CHIIbL. CBs3b pa-
0OTHI HEMOTEHIIUATIBHBIX CHJI C U3BMEHEHUEM MEXaHHU-
YEeCKOU SHEPTrUu CUCTEMBI TeJ

3aKOH COXpaHEHUS] MEXaHHUYECKON SHEPTUH. YTIPYyTHe
1 HEYIpyrue CTONKHOBeHus. JlabopaTopHas

pabota «3ydyeHne abCOIIOTHO HEYIPYTOTOo yaapa ¢
[MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOBY

HOmeHL]uaﬂbHa}l IHepcusl mena 6 OaHOPOaHOM cpasumayuOHHOM noJie. Tlomen-
UUAIbHAA SHEpcUsl mejld 6 cpasumayuOHHOM noJie OaHOPOOHOZO uapa (6Hympu u

GHE mapa). Bmopaﬂ KocmudecKkast CKopocmb. Tpembﬂ Kocmu4decKkast CKopocmb.
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Ypasnenue bepnynnu ons udeanvHou H#cuokocmu Kax cieocmsaue 3aKoOHa coxpame-
HUS MEXAHUYECKOU SHEP2UU.

Vlabopamopnas paboma «Onpedenenue pabomuvl Cuibl mpeHusi npu 08UNCEHUU
imena no HaKIOHHOU NIOCKOCU. »

Tema: MoJiekyJisipHasi pusnka u TepmoauHamMuka 24/49

(OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU Teopuu 9/15+3 (nmpakTtukym)

(OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOI
TEOpPUU M UX OMBITHOE 000CHOBaHuE. bpoyHOBCKOE
nBrokeHue. Judgysus. Xapakrep IBUKEHUS U B3au-
MOJICCTBUS YaCTHUL BellecTBa. Moienu cTpoeHus ra-
30B, JKUJIKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBONCTB
BEIIECTBA HA OCHOBE 3THX MOJEIIEH.

Macca u pazmepsl MoJekyi. KoinuecTso BenecTsa.
[locTrosinHas ABoraapo. TeroBoe paBHoBecue. Tem-
neparypa u e€ usmepenue. lllkana remneparyp Llesns-
CcHsl

\Pewenue 3a0au

\Pewtenue 3a0au

Ulabopamopnas paboma: Hcciedosanue npoyecca yCmaHo8ieHusi meniogo2o
pasHosecus npu menioooMeHe mexcoy copadell U X0100HOU 80001

Mo ienb uieaabHOro rasa. OcHOBHOE YPpaBHCHUC MO-
HGKYHHpHO-KHHeTHHeCKOﬁ TCOPHUU UACAIIBHOT'O I'a3a.

AGCOIIIOTHAS TeMIlepaTypa Kak Mepa CpeiHel KuHe-
TUYECKOM SHEPIUU TEIUIOBOIO JBV)KCHHSI YACTHIL
rasa. [Ilkana temneparyp KenbBuna.

IMooenv uoeanvrozo caza 6 MKT: uacmuybsi 2aza 08udicymcs Xaomuyuecku u He
B3aUMOO0elCmBYIom Opye ¢ 0pyeom

Ces3b abconomHOU memnepamypsl mepMoOUHaAMULECKOU CUCEMbL CO CPeOHell
KuUHemuyueckol sHepauetl NOCMynamenbHo20 Menio8020 OBUICEHUS e€ Yacmuy
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Peuienue 3a0ay no meme « Ocrosnoe YypaesHerRUe MOJZ@K)/’JUZPHO'KMH@WZMU@CKOZZ
meopuu»

["a30BbI€ 3akOHBI. YpaBHEeHUE MenaeneeBa—Kiia-
neiipona. 3akoH [lanpToHa

H3OHpOH€CCI)I B NACaJIbHOM ra3€ C II0OCTOsIHHBIM KO-
PINYCCTBOM BCIICCTBA

[ Ipakmurym «M3yuenue uzomepmuyecko2o npoyecca (peKomMeHo08aHo UCNOIb30-
sanue yughposoti 1abopamopuir).»

[ Ipakmurym « M3yuenue uzomepmuyeckoeo npoyecca (peKomMeHo08aHo UCHOIb30-
sanue yugposoti 1abopamopur). »

Peuienue 3a0au no meme «l azoevie 3aKonbly

["padrueckoe mpeacTaBIeHIE H30POIECCOB: H30-
TepMa, u30xopa, u3obapa.

JlaGopaTopnas paboTta: OnpesesieHre MacCchl BO3TyXaB
KJITACCHOM KOMHATe Ha OCHOBE M3MepeHuil 00bEéMa
KOMHATBI, JJaBJICHUS U TEMIIEpaTyphbl BO3lyXa B HEH.

UlaGopaTopHnast pabota «M3ydeHue n3006apHOTO Mporecca

Pewienue 3a0au no meme «HM3onpoyeccol 8 u0eaibHoM 2aze ¢ NOCMOSHHbIM KOJIU-
uecmeom eewjecmsa. I paghuueckoe npedcmasienue uzonpoyeccos: uzomepma,
uzoxopa, uzobapay

Peuwienue 3a0au no meme «HM3onpoyeccot 8 u0eaibHOM 2a3ze ¢ NOCMOAHHBIM KO-
uecmeom eeujecmsa. I paguueckoe npeocmasienue u3onpoyeccos: uzomepma,
uzoxopa, uzobapay

O606warowuil ypox no meme « OCHO8bL MONEKYIAPHO-KUHEMUYECKOU MeopUun»

OcHoBbI Tepmogunavuku 10/20

TepMOI[I/IHaMI/I‘IeCKaSI CHUCTEMA. BHYTpeHHSISI OQHCPIuAa
TCpMOHHH&MH‘ICCKOﬁ CHCTEMBI B CIIOCOORI €€ n3Me-
HeHUs. KoIndecTBO TEIIOThHI U pa60Ta.

BHy’TpeHHfIfI SHEPTHUA OAHOATOMHOI'O UACAIIBHOTO
rasa.

3aoanue enewnux yenosuti ons T/ cucmemsi. Buewnue u énympennue napa-
mempuol. Ilapamempor T/] cucmemel kak cpeoHue 3Ha4eHUs 6eIUYUH, ONUCLIEAIO-

LuUxX eé cocmostue Ha MUKPOCKONRUYECKOM YPOBHE.
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Hyneeoe nauano mepmoounamuru. Camonpoussonvhas peraxkcayus T/] cucmembik
imeniogomy pagHogecuro.

Mooenv uoeanbHozo 2aza 6 mepmMoOUHAMUKe — CUCMEMA YPAGHEHUIL: YpasHeHUue
Menoeneesa—Knaneitipona u evipasicenue 015 enympeHuetl dHepauu. Ycnosus
pUMEHUMOCIU IMOT MOOENU. HU3KASL KOHYEHMPAYUsl 4acmuy, 8blCOKUe memne-

pamypoi

BI/I[[I)I Tennonepeaaqnz TGHJIOHpOBOI[HOCTI), KOHBCK-
[IMs1, U3TTy4EHHE. Y IeTbHAs TEMII0EMKOCTh BEIIECTBA.
KonndecTBO TEMIOTHI MpH TEIUIONEpEIaye.

[Tonsatue 06 aquadbaTHOM Tiporiecce. [lepBrlii 3aKoH
TCPMOJUHAMUKN

KeasucmamuyecKkue u HeCmamu4eckue npoyecchl.
Dnemenmaphas paboma 6 mepmoounamuxe. Boiuucienue pabomul no epaguxy
npoyecca na pV-ouacpamme

Yoenvnas u monapnas mennoémxocmu eéewecmsa. ¥Ypasnenue Matiepa

Yoenvuas mennoma ceopanust monausa. Pacuém xonuuecmea meniomul npu
menionepeoave

[IprMeHEeHHE TTEPBOTO 3aKOHA TEPMOAMHAMUKH K
m3omporeccam. ['paduyeckas nHTEpIIpeTaHs pa-
0OTEI rasa.

BTopoii 3akoH TepMonHaMuku. HeoOpaTuMoCTh
[IPOLIECCOB B MPUPOJIE.

Peuienie 3a0ay no meme «HpuMeHeHue nepeoco 3aKoHa mepMOOuHaMuKu K U30-
npoyeccam»

Konuuecmeo meniomsl u paboma Kax mepvl usmenenus enympenteti suepeuu T/
cucmembi

Bmopoii 3akon mepmoOUHAMUKYU 01 HEPABHOBECHBIX NPOYECCOB. HEGOZMONCHO
nepedams menyiomy om 60s1ee X0100H020 mea K bojiee Hazpemomy 6e3 KOMNneH-
cayuu (Knaysuyc).

TenmoBbie MaIllIMHEI. HpI/IHHI/IHH JIENCTBUS TEIIOBBIX
MAIIlH. Hp606pa30BaHI/I}I OHEPIUH B TCIJIOBBIX Ma-

mmHax. KII1/] teroBoit mamunel. Hukn KapHo u ero
KII/I.
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JKOJIOTUYECKUE TIPOOJIEMbI TEIUIOIHEPTETHKH.
UlaGoparoprast paboTa «3MepeHue yenpbHON TEIo-
EMKOCTH»

UTaboparopHas padota: MccnenoBanue npoiecca OCTHIBAHHS BELIECTBA.

I Ipaxmuxym «. Uccredosanue aouabamuozo npoyecca

/ Ipaxmuxym « Uccrnedosanue aouabamuozo npoyeccay

O606warowuii ypox no meme « OCHO8bI MEPMOOUHAMUKUY

ArperaTHble cocTosinusi Bemmecra. ®a3oBble nepexoan 5/14

[TapooOpa3oBanue u KoHACHcanus. Vicnapenue u Ku-
eHue. AOCOIOTHAS. U OTHOCHUTENIbHAS BIIAYKHOCTD
BO3ayxa. HacelmeHHbI nap

Y nenpHas Temiota mapoodpazoBaHus. 3aBUCUMOCTh
[TEMIICPATYpPbl KUIICHUA OT JaBJICHHA.

Hacwvluennvle u Henacvlujennovle napsvl. Kauecmseennas 3a8ucumocnms niomHoCcmuu
DasieHus HaCbIWEeHHO20 Napa oM Memnepamypbl, Ux He3aAsUCUMOCHb om 00b- éma
Hacvlyenno2o napa. 3asucumocms memnepamypvl KUReHust om OaeieHus 6
brcuoxkocmi.

Peuienue za0ay no meme «Ab6conomuas u OMHOCUMENbHAS 8IIANCHOCTb Y

Ulabopamopnas paboma «H3yuenue c60ticme HACLIYEHHBIX NAPO8. »

TBEpnoe Teno. Kpucrammueckue u amopdHBbIe Tena.
AHM30TPOIIUS CBOMCTB KpUCTALIOB. JXKukue Kpu-
cTasuibl. COBpeMEHHBbIE MaTEPHUAIIBL.

[1naBneHue U KpucTaLIM3alys. Y aeiabHas TeroTa
rutaBneHust. Cyonumarnys. Y paBHEHHE TEIUIOBOTO
OajlaHca.

/lehopmayuu meépoozo mena. Pacmscenue u cocamue. Cosue. Mooyns FOnea.
/Ipeden ynpyaux oeghopmayuil.

Tennosoe pacuupenue dcuokocmeu u meépovix mei, 00bEMHOE U TUHEUHoe pac-
wupenue.
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A HeapMOHU3M MENNI08bIX KOIeOaHUl YaCuYy 8eujecmea Kax NPUIUHA meniogo2o
pacwupenus men (Ha KayecmMEeHHOM YPOBHE).

JlaGoparopas paboTa «/I3MepeHre OTHOCUTEILHOI
BJIA’KHOCTHU BO3yXa.»

UlaGopaTtopas padorta «3mepenue moaynst FOura»

O000maromuil ypok Mo TeMe «ArperaTHble COCTOsI-
HUS BEILIECTBA»

[ Ipeobpazosanue sHepauu 8 pazosvix nepexooax. Ypasnenue mennosoco oa-
nanca.

I losepxrnocmuoe namsdicenue. Koagpghuyuenm nosepxnocmnozo namscenus. Ka-
NUNIAPHbLE SI6TIEHUSL.

/[asnenue noo uckpusiénHol nogepxuocmoio dcuokocmu. Qopmyna Jlanaaca.

Tema: DiaexkTpoaunamuka 22/54

DaexTpocratuka 10/ Djaekrpuyeckoe moJie 24

DneKkTpu3anus Tei. JIeKTpUIecKuil 3apsaa. J(Ba Buga
PIEKTpUYeCKUX 3apsiaoB. [IpoBoaHMKH, TH-
PIIEKTPUKU U TIOJYIIPOBOIHUKU. 3aKOH COXpaHEHUs
PIEKTPUYECKOTO 3apsiaa. BzauMoericTBue 3apsiioB.
3akoH Kynona. ToueuHbIi AleKTpUUECKui 3apsi.

DJiekTpruyeckoe noJie. Hanpsk€HHOCTD 3neKTpuye-
cKoro moJis. [IpuHIMI Cyneprno3uiuy AIeKTPUIECKUX
rosie. JInHuu HanpsHKEHHOCTHU SIIEKTPUYECKOTO MOJISL.

[ lone moueunozo 3apsoa. Ilone pasnomeprno 3apsxicennou cghepul. [lone pasro-
MepHO 3apsadiceHH020 no 00vbEMY wapa

[ lonie pagHoMepHO 3apadCceHHOol 6eCKOHeUHOU NI0CKOCMU

\Pewenue 3a0au

PaGoTta cun QJICKTPOCTATUYCCKOI'O TTOJIA. IToTenuman.
Pa3HOCTh MOTEHIINATIOB

HpOBOI[HI/IKI/I W IUBJICKTPUKHU B JJICKTPOCTATUYIC-CKOM
I10JIC. I[I/ISJ'ICKTpI/ILICCKaH IMpOHHUIACMOCTh.
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HOmeHT/!MCUZbHOCI’I’lb JleKmpocmamuieckoco noJisl. HOmeHMMaJZbHa}Z OHep2us 3a-
p;l()a 6 JdJleKmpocmamuiecKkom noJe.

KapmuHvl TUHUL HANPAXCEHHOCIU IMUX NOJIEU U IKEUNOMEHYUANbHBIX NOBEPXHO-
cme.

Oonopoonoe snexkmpuyeckoe noe. Cés3b HANPANCEHHOCIU NOJA U PAZHOCIU NO-
menyuanos 0 1eKmpoCmamuyecko20 nos (Kak 00HOPOOH020, MAK U HEOOHO-
POOH020).

DnexkrpoéMkocTs. Konencarop.

IIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa. DHEPIHs
3apsKEHHOTO KOHJeHcaTopa

[ lapannenvrHoe coeouneHue KOHOEHCAmopos

[ locnedosamenvroe coeOuHeHue KOHOEHCAmopos

Ulabopamopnas paboma: Pacnpedenenue paznocmu nomernyuanos (Hanpsaiceuus)
pu nocie008amenbHOM COeOUHEHUU KOHOEHCAMOopOos.

JlaGopaTopHas pabota «3Mepenune 3MeKTpoEMKOCTH
KOH/ICHCATOPA.»

O600MaroINiA YPOK 0 TeMe «DIIEKTPOCTATUKAY

(O600maomNA YPOK M0 TeME «IIEKTPUIECKOE IOJIeH

ZZequceHue 3ap}ZDfC€HHOZZ uacmuybvl 6 OOHOpOOHOM QJIEKMPUUECKOM noJie.

Ulabopamopnas paboma « Habmooenue npespaweniist snepauu 3apsiiceHHoe0 KOH-
Oerncamopa 8 SHep2uo U3LyYeHUs C8emoouood. »

. Pewenue 3a0ay

TexHuueckue YCTpOﬁCTBa H IIPAKTUYICCKOC ITPUMCHC-
HUC: DJICKTPOCKOIL, DJICKTPOMETP, JICKTPOCTATHYIC-
CKas 3allluTa, 3a3EMJICHUC 3J'IeKTpOHpI/I60pOB,

TexHUYeCcKHe YCTPOMCTBA U NPAKTHUYECKOE MPUMEHE-
HUE: KOHIEHCATOP, KONMMPOBAJIbHBIN ammapar, CTpyi-
HBII IPUHTED

[TexHnueckue yCcTpoicTBa U IMPAaKTUUECKOE IIPUMEHEHHE: KOHJICHCATOP, KOIIUPO-
BaJIbHBIN armapart, CTpyHHbIH npuHTep, cenepamop Ban de [ paagha.
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Pewienue 3a0au no meme « Qﬂekmpuqecme noney»

Pewienue 3a0ay no meme « Qﬂekmpuqecme noney»

Oboowarowuii ypox no meme « dNeKmMpuyecKoe nojiey

[MocTostHHBIN 3/1ekTpUYecKknii TOK. Toku B pa3HbIx cpexax 12/30

DIEKTPUUECKUIN TOK. Y CIIOBUS CYIIECTBOBAHMS AJIEK-
[TPUYCCKOT'O TOKaA. UcTouynnku TOKA.

Cuna toka. [locrossHubli TOK. Hanpsbkenue.

Hanpsiocenue U u I/[C E

HpakmuKyM «Hccnedosanue 3asucumocmu Cuiibl moxka om HANPANCEHUA ons
Viamnvl HAKAJIUBAHUA. »

HpakmuKyM «HUccnedosanue 3agucumocmu Cuiibl moxka om HANpANCEeHUA ONANAMNbL
HaKajluearuA. »

3akoH OMa 1S ydacTKa LEeTH.
DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEJIBHOE COIpPO-
THBJICHUE BEILIECTBA.

HOCJ’IG,Z[OB&TCJ'IBHOC, napajaji€JIbHOEC COCAUHCHUE IIPO-
[BOJIHHKOB. CmMerniaHnHoe COCAUHCHUC IIPOBOJTHUKOB

KOH()@HCCZI’}’IOP 6 yenu noCmosIHHO20 nmoKa

Pewenue 3a0ay no meme «3axon Oma 05 yuacmka yenuy

Pewenue 3a0ay no meme «3akon Oma 05 yuacmka yenuy

PaboTa 31eKTprUuecKoro Toka. 3akoH Jxoyas—
Uleniia. MOIIHOCTB 3IEKTPUYECKOTO TOKA.

/IC 1 BHyTpeHHEE CONPOTUBIIEHNE UCTOUHHKA
Toka. 3akoH OMma JUTsl TOJTHOM (3aMKHYTOM ) AJIeK-
Tpuyeckoit nenu. Kopotkoe 3ambikaHue.
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Pacuém pazeemenénnulx s1ekmpuyeckux yenei. Ilpasuna Kupxeogha

Pacuém pazeemenénnulx s1ekmpuyeckux yenei. [lpasuna Kupxeogha

Pacuém pazeemenénnulx s1ekmpuyeckux yenei. [lpasuna Kupxeogha

JJIEKTPOHHAsA MPOBOJAUMOCTb TBEPABIX METAJLIOB.
3aBUCUMOCTb COIPOTHUBIIEHUSI METAJJIOB OT TEM-
reparypbl. CBEpXIPOBOAUMOCTb.

JeKTpUYecKuil TOK B Bakyyme. CBoicTBa AJIeK-
TPOHHBIX ITyYKOB.

VlabopamopHnas paboma « Yeenuuenue npedena usmepeHus amnepmempa (8016m-
lwempa) »

\Pewterue 3a0au

\Pewtenue 3a0au

[TonynpoBoaanku. CoOCTBEHHAsI U IPUMECHAS MPO-
BOJMMOCTH MOJTYITPOBOIHUKOB. CBOMCTBa p—N-T1€-
pexona. [TonynpoBoAHUKOBBIE TPUOOPHI.

JJIEKTPUUYECKUI TOK B paCTBOpaxX U pacIuiaBax 3JieK-
TPOJIUTOB. DIIEKTPOJIUTHYECKAS JUCCOLIUAITHS.
DJIEKTPOJIN3.

Baxonvt Papadest 015 S1eKMpoau3da.

/labopamopnas paboma: Hccnedosanue sagucumocmu I/C eanveanuueckozo
biemMenma om epemeru npu KOPOMKOM 3AMbIKAHUU

\Pewenue 3a0au

DIIEKTPUUYECKUM TOK B razax. CaMoCTOSITENbHBIN U
HECaMOCTOATENbHbBIN pa3psia. Moauus. [lnazma.

UlabGoparopnas pabota: U3smepenue 3/IC u BHYT-
[PEHHETO COIPOTUBIICHHUS! UCTOYHUKA TOKA.

Ha60paTopHaﬂ pa60Ta: HccnenoBanue Pa3HOCTU MOTCHIINAJIOB MEKAY IMOJII0-
CaMH HCTOYHHKA TOKa OT CHJIbI TOKa B IICIIN.
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\Pa3znuunsle Munsvl CAMOCHMOAMENbHO20 pa3pﬂda

[/ Ipakmukym « Cusimue 016m-amMnepHol XapaKxmepucmurku ouood. » 1
[ Ipakmukym « Cusimue 8016m-amMnepHoll Xapakmepucmuru ouood. » 1
1 [ToBTOpEeHME TEMBI «MeXaHuKa
1 [ToBTOpEeHue TeMbl «MeXaHUKay [ [paxmuxym «H3mepenue pagnodeticmayioujeti cui npu 08UMICeHuu 6pycka no
HAKIOHHOU NIOCKOCMU. »
! [paxmukym « M3mepenue kodgpuyuenma nosepxHoCcmno20 HamsHCeHusLy 1
!/ [paxmuxym « M3mepenue kodgpuyuenma no8epxHoCmHo20 HamAHNCeHUsLy 1
1 [loBTOpEHME TEMBI «ArperaTHble COCTOSIHUS BELIe-
CTBa»
[loBTOpEHME TEMBI «ArperaTHble COCTOSIHUS BELIe-
CTBa»
H3mepenue koagpuyuenma nosepxnocmuoz2o Hamsdicenus Mzmepenue abco- 1
TIOMHOTL 8NIANCHOCMU 8030YXA U OYEHKA MACChbl Napos8 8 NoMeueHUl
H3mepenue koagpuyuenma nogepxHocmuoz2o Hamsdicenus Mzmepenue abco- 1
IFOMHOTL GNIANCHOCMU 8030YXA U OYEHKA MACChbl NApos8 8 NoMeueHUl
Ob606warowul ypox 1
68 Peseps 2/10 170

11 kjaacc

ba3oBblii ypoBeHb (2 yaca)

Yriy0sieHHbIH YPOBeHb (S 4acoB)

PA3JIEJI 4. DJIEKTPO/IMHAMUKA (11 u)

PA3JIEJT 4. JIEKTPOJIMHAMUKA (27 u)

Tema 4. Maznummnoe none. Inekmpomacnumnan undykyus (11 u) Tema 4. Maznumnoe none (14 u)

IIocTosHHBIE MarHuTHL. B3anMoaeicTBre NOCTOSIHHBIX MarHUTOB. MarHuTHoO e
roje. Bektop MarHuTHOM MHAYKUMU. [IpuHIUII cyneprio3uiuym MarHuTHBIX
noneil. Jlunum marautHoM nHAyKuu. KapTuna nuHMI MarHUTHOW MHIYKIIMHU

B3anMo1eiiCTBHE ITIOCTOSHHBIX MAarHUTOB U MMPOBOAHUKOB C TOKOM. MarsautHo€
I1O0JIC. BCKTOp MarHUTHOM HUHIAYKIHUU. HpI/IHI_II/IH CYNICPIIO3NITUHA MArHUTHBIX
rmoJieit. JIMHUM MarHUTHOM HWHIYKIIUHU. MarsuTtHoe€ IoJIe IIPOBOJJTHUKA C TOKOM
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[10J1s1 IOCTOSIHHBIX MAarHUTOB.
MarauTHO€E 1oJie MPOBOJHMKA C TOKOM. KapTuHa JTMHUN HHAYKIUA
MarHUTHOTO
110J1s1 JUIMHHOTO MPSIMOTO ITPOBOJIHUKA U 3aMKHYTOI'O KOJIbLIEBOI'O IIPOBOJIHUKA,
KaTyIIKU ¢ TokoM. OnbIT Opcrena. BzaumoneiicTBre NpoBOAHUKOB C TOKOM.
Cuna Amriepa, €€ MOyllb U HallpaBJICHUE.
Cuna Jlopenna, e€ Moaynb U HampaiieHue. JIBHKEHUE 3apsSKEHHOM YaCTULIBI
B OJIHOPOJIHOM MarHUTHOM 1oJie. Pabota cuiibl
JlopeHua. fIBiieHne 2MEKTPOMAarHUTHOM MHAYKIHH. [I0TOK BEKTOpa MarHuTHOM
nHaykund. OJ1C nHayKuuu. 3aKoH 31eKTpOMarHuTHOW nHAyKiuu dapazes.
Buxpesoe anexrpuueckoe nose. IJC HHAYKINKA B TIPOBOAHUKE, IBIKYIIIEMCS
[TOCTYIATEIbHO B OJTHOPOAHOM MarHUTHOM nosie. [Ipasuio JleHna.
NuaykTuBHOCTD. SIBneHne camonHAyKuu. JJ1C caMOMHIyKIIMH.
JHEprus MAarHUTHOTO TOJISI KATYIIKU C TOKOM.
DIIEKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoticmea u npaKkmuyeckoe npumeHenue. IOCTOSTHHbBIE
MarHuThl, JIEKTPOMArHUTHI, AJIEKTPOJIBUTATENb, YCKOPUTEIH AJIEMEHTaPHbIX
YaCTHL, MHAYKLIMOHHAS 11€Yb.

Hemoncmpayuu
OnbIT DpcTena.
OTKJIOHEHHE ANEKTPOHHOTO My4YKa MATHUTHBIM TIOJIEM.
JIuHUM MHIYKUMA MAarHUTHOTO TIOJISL.
B3aumoneiicTBre ABYX NPOBOJIHUKOB C TOKOM.
Cua Amrepa.
HeiictBue cuiibl JIopeHiia Ha HOHBI SJIEKTPOIIUTA.
SIBneHne >MEeKTPOMarHUTHON MHYKIIH.
IIpaBuno Jlenua.
3aBucumocth JJIC MHAYKIHMH OT CKOPOCTU M3MEHEHHS] MarHUTHOTO
IMOTOKA.
10. SIBneHME CaMOMHIYKIIMH.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. H3yueHue MarHUTHOTO MOJISI KATYIIKH C TOKOM.
2. HccnenoBanue neiCTBUS HOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.
3. HccnenoBaHue sBICHUS 3JEKTPOMArHUTHON UHAYKIIMH.

W oeNOU R WDNRE

(mpsiMOTo MPOBOJHMKA, KaTYIIKU U KpyroBoro BUTka). OnsIT Opcreaa. Cuna
AMriepa, e€ HanpasiieHne U Moayib. Cuia Jlopenua, e€ HanpaBlieHUE U MOAYIIb.
JIBIDKEHHE 3apsHKEHHON YaCTHIIBI B OHOPOJHOM MarHuTHOM moiie. PaGoTa cuisl
Ulopeniia. MarHuTHOE 10JIe B BelecTBe. PeppomazHemuru, napa- u
OuamacHemuxu

Texuuueckue yCl’l’tpOL?Cl’l’lGCl U mexnojocuyeckue npoyeccvl. JIPUMCHCHHUC

10 CTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TeCTep-MYIBTUMETD,
PIICKTPOBUTATENH SIKOOH, YCKOPHUTEIU JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu

1. Kapruna nuHUI MHIYKIIUM MarHUTHOTO MOJISl IOJIOCOBOTO M TOJKOBO-
00pa3HOTro MOCTOSIHHBIX MarHUTOB.

2. Kapruna nuHMIA MarHWTHOW WHIYKIWW TOJS UIMHHOTO MPSIMOTO
IIPOBOJIHMKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHMKA, KaTYIIKH
C TOKOM.

3. BzammojeiicTBHE NBYX MTPOBOJHUKOB C TOKOM.

4. Cwuma Ammepa.

5. JletictBue cuiel JIopeHiia Ha HOHBI AIEKTPOIIUTA.

6. HaOmronenue nBuXeHHs IMydKa JIEKTPOHOB B MATHUTHOM TOJI€.

7. TlpunHiun JEHCTBUS ANIEKTPOU3MEPUTEITEHOTO puodopal

MarHuTORJIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, npakmuKkym
HccnenoBanre MarHUTHOTO TOJISI [TOCTOSIHHBIX MAarHUTOB.
HccnenoBanue cBONCTB (peppOMarHeTUKOB.
HccnenoBanue AecTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3smepenue cuibl Ammepa.
W3yuenue 3aBUCHUMOCTH CHJIBI AMIIEpa OT CHUJIbI TOKA.
Onpenenenne MarHUTHOW MHIYKIMM HAa OCHOBE H3MEPEHHUS CHUIIb]
Awmmnepa.

ocoarwdE
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Tema 5. Inexkmpomaznumnasn unoykyus (13 u)

SIBIIEHME 3IIEKTPOMArHUTHOM MHAYKIUU. II0TOK BEKTOpa MarHUTHOW MHYKLMU.
OJ1C nHaykumu. 3aKoH 31eKTpoMarHuTHOW nHaykuuu @apanes. Buxpesoe
prekTpuueckoe nosie. Toku @yko. DJIC UHAYKIMY B IPOBOJHUKE, IBIKYIIEMCS
[IOCTYIAaTEIbHO B OJTHOPOAHOM MarHUTHOM nosie. [Ipasuio JleHna.
H1ykTuBHOCTB. KaTylika MHAYKTUBHOCTH B LIETIH ITIOCTOSTHHOTO TOKA. fIBlIeHHE
camonHAyKuu. IJIC caMOMHIYKIIMU. DHEPTrUsi MAarHUTHOTO T0JISL KaTyIIKU
C TOKOM. DJIEKTPOMarHuTHOE T0JIe

Texnuueckue ycmpoucmea u mexHoNo2UYecKue npoyeccovl. WHIYKIHOHHAs
Meyb, COJICHOUM, 3allUTa OT 3JEKTPU3alMHM TeJl NpPU JBHKEHUU B MarHUTHOM
1oje 3eMIIH.

lemoncmpayuu
HaGmronenue siBIeHUS AIEKTPOMAarHUTHOW WHIYKIIAH.

=

2. HUccnenoBanue 3aBucuMoctd DJIC MHIYKIIMH OT CKOPOCTH W3MEHEHUS]
MardyuTHOTO ITOTOKA.

3. IlpaBwio Jlenma.

4. TlageHuwe MarHuTa B ATIOMUHUEBOH (MEIHON) TpyOe.

5. SIBneHume caMOWHIYKIINH.

6. MHUccnemoanme 3aBucumoctd OJJIC  CaMOMHIYKIIMM OT CKOPOCTH

HN3MCHCHMUS CUJIbI TOKaA B LICIIN.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomeul, nPAKmMuKym
1. UccnenoBanue sBIeHUS IEKTPOMArHUTHOM UHIYKIIMH.
2. OmnpeneneHne UHIYKIIMH BUXPEBOTO MArHUTHOTO ITOJIA.
3. HccnenoBanue sBICHUS CAMOMHAYKIUH.
4. COopka MOJIeH MEKTPOMArHUTHOTO TeHeparopa.

PA3JIEJI 5. KOJIEBAHI 1 BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHI U BOJIHBI (60 1)

Tema 1. Mexanuueckue Konedanus u 31eKmMpomMazHumHsle Koneoanus

(9w

Tema 1. Mexanuueckue xoneoanusn (10 u)
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KonebarenbHas cucteMa. CBOOOJHBIE MEXaHUUECKUE KOIEOAHUsL.
["apmonnueckue konebanus. [lepuon, yacrora, amrnTyaa u ¢asza kojaeOaHHA.
[IpykKMHHBIN MasTHUK. MareMaTnyecKkuii MasiTHUK. YpaBHEHUE
rapMOHUYECKUX KojeOanuii. [IpeBpaienue sHEpTun Mpu rapMOHUYECKIX
KOJICOAHMSIX.
KonebarenbHblit KOHTYp. CBOOOAHBIEC AEKTPOMATrHUTHBIE KOJIEOaHUS B
1IealIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHs MEX/ly MEXaHUYECKUMHU U
PIIEKTPOMAarHUTHBIMU KosteOaHusmu. @opmyna TomcoHa. 3aKkoH cOXpaHEHHUsI
DHEPTUH B UICATHHOM KoJjiebaTesbHOM KoHType. [Ipeacrasnenue o
3aTyXaromuX KoneOaHusAX. BoIHyXIeHHbIE MEXaHUUECKHE KOJIeOaHuUs.
Pe3onaHc. BeiHyXIeHHbBIE 3JI€KTPOMarHUTHbIE KOJIEOaHus.
[lepemenHbIit TOK. CHHYCOUMAANBHBIN TepeMeHHbIN TOK. MOIHOCTh
[EPEMEHHOTO TOKa. AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HanpsokeHus. Tpancopmarop. IIpousBoacTBo, nepeaada u norpedieHue
DIIEKTPUYECKON SHEPTUH. DKOJIOTHYECKHE PUCKH MPU MPOU3BOICTBE
hrieKTpo3Heprun. KyiabTypa UCHOIb30BaHuUs 3JIEKTPOIHEPTUH B IOBCEAHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npaxmuyeckoe npumeHexue: SIEKTPUIEeCKUN
3BOHOK, T€HEPATOP IEPEMEHHOTO TOKa, INHUM MIEKTpoIIepeiay.

Hemoncmpayuu
1. HccnenoBanue mapaMeTpoB KoJieOaTeIbHOW CUCTEMBI (NIPY>KHMHHBIMH]
WM MaTEeMaTHYeCKUN MasTHUK).
HaGnronenune 3aryxaromux KojaeOaHui.
HccnenoBanrie CBOMCTB BIHYKICHHBIX KOJICOAHHH.
HaGmronenue pezonanca.
CB00OOAHBIE AIIEKTPOMArHUTHBIEC KOJICOaHUSI.
OcuumiorpaMmbl  (3aBUCHMOCTH  CHJIBI TOKA M HaNpPSDKEHHST OT
BPEMEHH ) JUISI DJICKTPOMArHUTHBIX KOJICOAHUH.
Pe3onanc mpu nocnenoBaTeb-HOM COEAMHEHUN PE3UCTOPA, KaTYILKHY|
WHIYKTUBHOCTHU U KOHJEHCATOPA.
8. Mojenb JIMHUU 3NEKTPOTNIepeaadHn.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. MHccnenoBanue 3aBHCHMOCTH TEpUOJia MallbIX KoJeOaHHH rpy3a Hal
HUTHU OT JJTMHBI HUTU U MAcCChl Tpy3a.

o ukwnN

2.

KonebarenbHast cuctema. CBOOOAHbIE KOJIEOAHUSL.
["apmonmnueckue konedanus. Kunemarnyeckoe U TMHAMUYECKOE OTIMCAHUE.
(DHEPreTUYECKOE ONHUCAHNE (3aKOH COXPaHEHUSI MEXaHUUECKOH 3Heprun). Buisoo
OUHAMUYUECKO20 ONUCAHUA 2APMOHUYECKUX KONeOAHUU U3 UX IHEPLemUecKo2o
U KUHeMamuyecko20 ONUCAHUSL.
Amnaumyoa u ¢aza konebanuu. Cesa3b amnaumyosbl KoieoaHuti UCXOOHOU
GEUUUHBL C AMPIUMYOAMU KONeDAHUL €€ CKOPOCMU U YCKOPEHUS.
[lepuon 1 yactoTa koeOanuii. [leprox MabIX CBOOOTHBIX KOJICOAHUIA
MaTeMaTHuecKoro MasTHUKA. [lepros cBOOOIHBIX KosieOaHUi PyKHHHOTO
MAasTHHKA.
[ToHsTHE O 3aTyXaroUUX KojebaHusx. BeiHyx1eHHbIe Konebanus. PeonaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ pE30HAHCHOM KPUBOM.
ABTOKOJICOaHUS

Texnuueckue ycmpoicmea u mexHolo2udecKue npoyeccyl: METPOHOM, Yachl,
Ka4yelln, My3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu
1. 3anucek xonedaTeIbHOIO ABMKEHMS.

2. HaOmroneHne HE3aBUCMMOCTH TEpHOJIa MaJbIX KojieOaHUM Tpy3a Ha
HUTH OT aMILTATY/IBI.

3. MHccnemoBanue 3aryxaromux KoJieOaHWUN M 3aBHCHUMOCTH TEpPHOJIA
CBOOOHBIX KOJICOAHUI OT CONTPOTHUBIICHUSI.

4. WccrnenoBaHue KoyieOaHHH I'py3a Ha MAacCCHBHOW MPYXKHHE C LEIbIO
(GbopMHUPOBaHUS MPEICTABICHUA 00 MICATBLHON MOCIH MPYKUHHOTO
MasiITHUKA.

5. 3akoH COXpaHEHUsS SHEPrUH MPH KOJICOAHHIX rpy3a Ha MPYKUHE.

6. HccnemoBaHue BBIHYKICHHBIX KOJICOAHUH.

7. HaOmoneHue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym

HccnenoBanue MNEpEMCHHOTO TOKa B MLCIHU H3 IOCICIO0BATCIBHO|

1. Usmepenne  mepuoga  CBOOOJHBIX  KojeOaHMH ~ HHUTSHOTO
U IIPY’>KMHHOTO MasiTHUKOB.

2. V3yuyeHue 3aKOHOB JIBUKECHHUS Tella B XOJ€ KoJIeOaHUM Ha yIpyrom
HoJIBECE.

3. HW3yueHue NBMKEHUS] HUTSHOTO MasTHHKA.

4. TlpeoOpazoBaHME YHEPTUU B IPY)KUHHOM MasiTHUKE.

5. HccnenoBanue yobIBaHMS aMIUTMTY/IbI 3aTyXalONUX KoJleOaHUH.
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COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKU U PE3UCTOPA.

6. HccnenoBanue BBIHYXACHHBIX KOJICOAHUH.

Tema 2. dnekmpomacnummnoie konevanus (15 u)

KonebarenbHblit KOHTYp. CBOOOAHBIE AEKTPOMATHUTHBIEC KOJIeOaHUs
B 1JIeaJIbHOM KoJjiebareabHoM KoHType. Dopmyna Tomcona. Cesasb amnaunmyosi
Bapsioa kKoHOencamopa ¢ amnaumyoou Cuibl MoKa 8 KoieoameibHOM KOHnype.
3aKOH COXpaHEHMsI SHEPTUU B UJCAIbHOM K0JIe0aTeIbHOM KOHTYPE.
3aryxaromue JeKTPOMAarHuTHBIC KojieOaHus. BeIHYKIeHHBIC
PIIEKTPOMArHUTHBIE KOJIeOaHUsI.
[lepemenHbIl TOK. MOIITHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE
U IeWCTBYIOIEE 3HAUEHUE CHIIbI TOKA M HANPSKEHUS MTPH pa3iandHoil popme
3aBUCUMOCTH [IEPEMEHHOTO TOKa OT BPEMEHH.
CunycouoanvHulii nepemennblil mox. Pezucmop, KoHoencamop u Kamyuka
UHOVKMUBHOCIMU 8 YeNU CUHYCOUOATbHO20 nepeMeHno20 moka. Pesonanc moxos.
[Pe3oHanc HanpsjiceHu.
N neanpHbiil Tpanchopmatop. [IponsBoacTBo, mepeaada u moTpedieHmne
PIIEKTPUYECKON SHEPTHH.
OKOJIOTUYECKHE PHUCKH TpU IPOU3BOJACTBE AMEKTpOo3Hepruu. Kymbrypa
VICIIOJIb30BaHUS AEKTPOIHEPTUU B IIOBCETHEBHOM KU3HH.
Texnuueckue ycmpoucmea u mexHonr02udeckue npoyeccyl: SIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU IEKTpOIepeiay.
Hemoncmpayuu
CBoOOIHBIE ANIEKTPOMArHUTHBIE KOJICOaHHUS.
3aBUCHUMOCTb 4YacTOThl CBOOOJHBIX KOJNEOAHUW OT WHIYKTUBHOCTHU
1 EMKOCTHU KOHTYpA.
OcuuorpaMmbl AIEKTPOMAarHUTHBIX KoieOaHUH.
['eneparop He3aTyxaromMX 3JEKTPOMAarHUTHBIX KOJICOaHUH.
Mojienb 3eKTpOMarHuTHOTO TeHepaTopa.
BriHyX/1IeHHbIE CUHYCOUJANIbHBIE KOJIeOaHUsl.
Pe3uctop,  Karymka  MHAYKTUBHOCTH U KOHJAEHCATOp B LIENH
MEPEMEHHOTO TOKA.
8. Pe3oHaHC mpM MOCIEIOBATENFHOM COCIUHEHUH PE3UCTOPA, KATYIIKH
MHAYKTUBHOCTHU U KOHJEHCATOPA.
9. VYcrpoifcTBO M MPUHIMI JEWCTBUS TpaHCPOpMaTopa.
10. Mopgenb TUHUY MEKTPONIEpEaadH.

N =

No ok w

Yuenuueckuit 5kcnepumenm, nabopamopnsie padomol, npaAKMUKyM

43



1. W3ydenwme TpaHchopmaropa.

2. HccnemoBanue — NMEPEMEHHOTO  TOKAa — 4Yepe3  IMOCIEIOBATEIbHO
COCIMHEHHBIC KOHJICHCATOP, KAaTYIIKy H PE3UCTOP.

3. HaOmroneHue 31eKTpoOMarHuTHOTO Pe30HaHCa.

4, HCCHGHOB&HH@ pa6OTI>I HCTOYHUKOB CBE€TA B LCIIKU IICPEMCHHOI'O TOKA.

Tema 3. Mexanuueckue u 31eKkmpomazHumHusle 60Hbl (5 u)

Tema 3. Mexanuueckue u 3nekmpomaznummsle 601Hbsl (10 u)

MexaHnueckre BOJIHBI, yCiIoBUs pacnpocTpanenus. [lepuon. Ckopoctsb
pacnpocTpaHeHusl U AJIMHa BoJHBL. [lonepeunslie v MpoAo0IbHbIE BOJIHBI.
NuTepdepenius u audpakiys MexaHM4ecKuX BOJIH. 3BYK. CKOpOCTh 3BYKa.
['pomKOCTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DI€KTpOMarHUTHbIE BOJIHBI.
YcnoBuUs M3My4EeHUs 2IEKTPOMAarHUTHBIX BOJH. B3aumHuas opueHranus
BekTOpoB E, B, V B anekrpomarauTHOM BostHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)KeHHE, IPEJIOMIICHHE, MOIApU3aus, TMPPaKIHs, HHTepPEepEeHIUs.
CKOpOCTh ANEKTPOMarHUTHBIX BOJIH. [1Ikana anekTpoMarHuTHBIX BOJH.
[IprMeHeHre AIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHITUIBI
PagroCBA3HU U TEICBUACHUA. Pagronokanus. JIEKTPOMAarHUTHOE 3arpA3HEHHUE
OKpYKAIOIIEH Cpeapl.

Texnuueckue ycmpoticmeéa u Npakmuyeckoe npumeHeHue: MY3bIKaIbHbIE
MHCTPYMEHTHI, YIBTPa3ByKOBasi JUArHOCTUKA B TEXHHMKE M MEIULMHE, pajaap,
paauonpuEéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBY-meus.

Jemoncmpayuu
1. OOpa3oBaHHE U pACIPOCTPAHEHHE TMOMEPEYHbIX U MPOJOJIbHBIX|
BOJIH.
2. KoneOGmomieecs Teno Kak MCTOYHUK 3BYKa.
3. HaGnroneHue oTpaskeHUs ¥ MPEIIOMIICHUS] MEXaHUYECKHIX BOJIH.
4. Habmronenue unrepdepeHund u Auppakiny MeXaHU4eCKUX BOJIH.
5. 3BYKOBOH pe30HaHC.
6. HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOMN

M 4aCTOTOU KOJIEOaHUIA.
HccnenoBanne CBOMCTB  3IEKTPOMArHUTHBIX BOJIH:  OTPaXXEHUE,
MIpeNoMJICHUE, TTONApU3alus, TUGpaKIus, HHTepPepeHIIHS.

MexaHn4YeCcKre BOJIHBI, YCIIOBUS UX pacnpocTpaneHus. [lonepeunnie
1 IIPOAO0JIbHBIC BOJTHEBI. Hepnon, CKOPOCTDH paClIpOCTPpaHCHUA U OJIMHA BOJIHBI.
CBolicTBa MEXaHMUECKHUX BOJIH: OTPaXEHUE, IPEJIOMIIEHHE, UHTep(epeHIT
1 udpakuus.
3ByK. CkopocTh 3ByKa. [ poMKoCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[[[ymMOBO€ 3arpsi3HEHHE OKPYKAIOLIEH CPEIbI.
SHeKTpOMaFHI/ITHI)Ie BOJIHEL. YCIOBHUS H3JTYYCHUA DJICKTPOMAarHMTHBIX BOJIH.
[B3anmHas OpUCHTalMA BEKTOPOB B BHCKTpOMaFHHTHOfI BOJIHE.
CBoiicTBa OJICKTPOMArHMTHBIX BOJIH: OTPAXCHUEC, IIPETTOMIICHUE, TTOJIAPpU3al 1,
uHTepdepenus u qudpaxnus. [lkana snekrpoMarHuTHBIX BosIH. [IpuMenenue
PIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U ObITY. [[pUHIUIIBI paanoCcBs3u
1 TeneBuaeHus. Paguonokanus. DIeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKarolen
Cpezbl

Texnuueckue ycmpoucmea U npaKmuyeckoe HpuUMeHeHue. MYy3bIKalbHbIe
MHCTPYMEHTBI, pajap, paJuonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-
Meyb, YIbTPa3ByKOBasi IMarHOCTUKA B TEXHUKE U METUIIUHE.

Hemoncmpayuu
1. OOpa3oBaHUE U PACIPOCTPAHEHHE MONEPEUHBIX U MIPOAOIHHBIX BOJIH.
2. Komnebmromeecs TeJo Kak HCTOYHHUK 3BYKA.
3. 3aBHCHMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.
4. HabGnroneHue oTpakeHUs U NPEIOMIICHHS] MEXaHUYECKUX BOJIH.
5. HaOGmronenue untephepeHIuy 1 Audpakiuy MEXaHUIECKUX BOJIH.
6. AKYyCTHYECKHUI pe30HaHC.
7. CaoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHE.
8. HaOmronenue cBS3M TPOMKOCTH 3ByKa M BBICOTBHI TOHA C aMILTUTYIOU
Y 4aCTOTOM KOJIeOaHHI.
9. HccnemoBaHWe CBOWCTB JIIEKTPOMAarHUTHBIX BOJIH: OTPa)KCHHE,

npesoMIIeHUe, NoIsIpu3aus, Jupakius, nHTephepeHIHsL.
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10. OGHapyxeHNe HHPPAKPACHOTO U YIBTPAPHOIECTOBOTO H3ITy4ECHUH.
Yuenuueckuii sxcnepumenm, nadopamopnsie padbomaul, npaKmuKym
1. W3ydeHue napamMeTpoB 3BYKOBOW BOJIHBI.
2. V3yueHue  pacmpoCTpaHEHHMS  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas onrtuka. [IpsMonnHeiiHOe pacnpocTpaHEHHUE CBETA B
OJHOpPOAHOM cpene. ToueuHbl CTOYHUK cBeTa. JIyd cBera.

OTtpakeHue cBera. 3akoHbI oTpaxkeHus cBera. [locrpoenue n3oopaxeHuii B
[JI0CKOM 3€pKajie.

[Ipenomiienre cBera. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOIOTHBIN TTOKa3aTelhb
rpenomMiieHus. [lonHoe BHyTpeHHee oTpaxeHnue. [IpenenbHblil yroi moJHoro
BHYTPEHHETO OTPAXKEHUSL.

Jlucniepcus cBera. CroxkHbI cocTaB 6emoro ceera. [[Ber. Cobupatomue u
[paccenBaroIINe JTMH3BI.

Tonkas muH3a. DOKYCHOE paCCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI.
[TocTpoenune n300pakeHn B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX.
Dopmyiia TOHKOU JIMH3bI. YBEIUYEHHUE, TABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON OTITUKH.

Bonnosas ontuka. atepdepentus ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMIONEHHSI MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHITMOHHOM
KapTUHE OT JIByX CUH(a3HBIX KOT€PEHTHBIX HCTOUYHHKOB.

Jludpakuus ceera. Judpakinonnas pemerka.

'YcnoBue HaOMIOEHU S TTIaBHBIX MAKCUMYMOB IPH MaJCHUN
MOHOXPOMAaTH4ECKOTO CBETa Ha TU(PPAKIMOHHYIO PEIIETKY.

[lonspuzanus cera

Texnuyeckue ycmpoticmea u npakmuyeckoe HpUMeHeHue: OYKH, Jyla,
(doToanmapat, MPOEKIMOHHBIM ammapar, MUKPOCKOII, TEJECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA, OISIPOUI.

Jemoncmpayuu

1. IlpsamonuHeliHOE paclpoCTpaHEHUE, OTPAKEHHE W MPEIOMIICHUE
cBeta. OnrTuyeckre mpuOoOpHI.
[TonHoe BHyTpeHHEee oTpakeHne. MoJenb CBETOBOA.

[ [pssMOTMHENHOE paclIpOCTPaHEHUE CBETA B OAHOPOIHOM cpeze. JIyd cera.
ToueuHblil nCTOUHUK cBeTa. OTpaskeHue cBeTa. 3aKOHbl OTPAKEHUS CBETA.
[TocTpoenune n3o0pakeHuit B riockoM 3epkane. Cohepuueckue 3eprana.
[Ipenomiienne cBeTa. 3aKOHBI TPEIOMIICHHS CBETa. AOCOJIIOTHBIN MTOKa3aTelhb
npenomiieHus. OmuocumenvHulil nokasamensb npenomienus. Ilocmoancmeo
uACmMomel ceema U COOMHoOUleHue OIUH 80IH NPU nepexooe
MOHOXpOMAamMuyecko2o ceema yepes epanuyy pazoena 08yxX Onmu4ecKux cpeo.
X00 nyueti 6 npusme. Jlucnepeus ceeta. ClnoxkHbIM cocTaB Oenoro cera. L[BeT.
[TonHOE BHYTpEeHHEe oTpakeHHe. [IpeaenbHbIil yroJ MoJIHOr0 BHYTPEHHETO
orpaxenus. Coduparowue u pacceusarowue aun3ol. Tonkas nuaza. DokycHoe
paccTOsTHUE U ONTHYECKas Cujla TOHKOM JIMH3BI.

Basucumocms pokycHo20 paccmosHus MOHKOU cghepuieckoll TUH3bl om eé
ceomempuu U OMHOCUMENTbHO20 NOKA3AMes NPEeloOMIEeHUsL.

Dopmyna TOHKOW JIMH3bI. YBEIUYEHHUE, TaBAEMOE JIMH30M.

X00 nyua, npoweouie2o 1un3y noo npouU3BOIbHLIM Y2I0M K €€ 2NasHOU
onmuuecxou ocu. Ilocmpoenue uzoopasiceHuti mouku u ompe3Ka npsamou

6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTNEMAX.

Onmuueckue npubopul. Paspewarowaa cnocobnocms. a3 kax onmuueckast
cucmema.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITHKH.

Bonnoas ontuka. MuTepdepenius cBeta. KorepeHTHbIE HCTOYHUKHU. YCIOBHS
HAOTIONEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(PEPEHIIMOHHON KapTUHE OT
TBYX KOT€PEHTHBIX HCTOUYHUKOB. [IpriMepsl kitaccuueckux HHTepepeHIIMOHHBIX
CXEM.

Jludpakuus ceeta. Judpakinronnas peméTka. YeinoBue HaOMOIeH!sI TIaBHBIX
MaKCUMyMOB TIPH MaJCHUH MOHOXPOMATHYECKOTO CBeTa Ha AUPPAKIIMOHHYIO
PELIETKY.

[Tonsipu3arus cBeTa

Texnuueckue ycmpoﬁcmea u mexnoaocuvyeckue npoyeccul. OYKHU,

ayna,

VccneoBaHre CBOWCTB M300paKeHUH B JIMH3AX.
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Moiennn MUKPOCKOTIa, TEJIeCKOIa.
Habmonenue unaTepdepeHnun cBera.
Habmonenue nudpakuuu ceera.
Habmronenue aucriepcuu cBera.
[Tony4yeHue criekTpa ¢ MOMOIIBIO TPU3MBIL.

© o N v e

10. HaOmroeHue moysipu3aiyy CBeTa.
Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomut
1. HW3mepenue nokasaresns MpejIoMIICHUS CTEKIA.
2. HccnenoBanue cBOMCTB M300paKeHU B TMH3AX.
3. HaOmronenue aucnepcun CBeTa.

[Tosnyuenue cnekTpa ¢ HOMOILBIO TU(PPAKIUOHHON PELIETKY.

nepuckor, (oToarmapar, MUKPOCKOT, MPOSKIIMOHHBIN arapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAsSI OTITUKA, TU(PPAKIIMOHHAS PEIIETKA.
Hemoncmpayuu
3aKOHBI OTPAXKEHUS CBETA.
WccnenoBanue npeaoMiieHUs CBETA.
HabGmronenre moHoro BHYTPEHHETO OTpaXkeHus. MoJiesib CBETOBO/IA.
HccnenoBanne xoza CBETOBBIX IYYKOB YEpe3 IUIOCKOMAPALICIBHYIO
TUTACTUHY U TIPU3MY.
WccnenoBanue cBOMCTB H300paKeHUH B TUH3AX.
Mopenu MUKpOCKOIIa, TeJIECKOMa.
HabGmronenue narepdepenmu ceera.
HaOironenne BETOB TOHKHUX IUIEHOK.
Hab6mronenue nudpakuun cera.
Nzyuenue nudpakiinoOHHON PEIIETKH.
Hab6mronenue audpakiimoHHOTO CIIEKTpa.
Habmronenue aucnepcun cBeTa.
Habmronenue mossipusaiiiy cBera.
. [IpuMmeHeHre noasporI0B IS U3YUYEHUSI MEXaHUUECKUX HaMPsHKEHUN
Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, npaKmuKym

1.

2
3.
4

1.

o

©®No O~ W

10.
11.
12.
13.

H3Mepenne nokasarens NpeloMIICHUs CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUA OT BELIECTBA
(Ha MpUMepe KUIKUX JIUH3).

N3mepenune GpoKycCHOTO pacCTOSHUS pacCEUBAIOIMNX JIMH3.
[TonydyeHnue u300paxxeHus: B CUCTEME U3 IUIOCKOTO 3epKajla U JINH3BI.
[Tony4yeHnue u3o0paxeHus B CUCTEME U3 JBYX JIMH3.
KoHcTpynpoBaHHE TENECKONYECKUX CUCTEM.

HaOmonenue nudpakunu, MHTEpPEPEHLIUN U MOJIAPU3ALIUN CBETA.
W3ydenne mnonspusalMu CBETa, OTPAXKEHHOIO OT IIOBEPXHOCTY]
JUDJIEKTPUKA.

N3yyenune naTephepeHIrH JIa3epHOTO M3IyYEeHHs Ha JBYX ILEIIX.
HaGmtonenue nucnepcuu.

HaOmonenue u uccnenoBanue JUQPakMOHHOTO CIIEKTpa.

M3MepeHue JUIMHBI CBETOBOM BOJIHBI.

[Toyuenne crekrpa H3JIyd4eHUs CBETOAMOJA TIPU  IIOMOIIY
TU(PPAKIIUOHHON PEIIETKH.
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PA3JIEJT 6. OCHOBBI CIIELIMAJILHOM TEOPUU
OTHOCHUTEJILHOCTH (4 1)

PA3JIEJI 6. OCHOBbI CIIELIUAJIbHOU TEOPUU OTHOCUTEJIbHOCTHU
(54)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevr CTO (5 u)

['paHuLIBI MPUMEHUMOCTH KJIACCUUECKOM MexaHuKH. [locTymarsl
CIELMAaJIbHON TEOPUN OTHOCHUTEIBHOCTH: HHBAPUAHTHOCTH MOAYIISL CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEIHA
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHU U COKpAaIllEHUE
JUTVHBI.

JHEprus U UMIYIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PENSITUBUCTCKOM YaCcTUIbl. DHEPrus
ITOKOSI

['paHuIbI IPUMEHUMOCTH KJIACCUYECKOM MeXaHHUKU. [locTynarel cienuanbHOM
TEOPUU OTHOCUTEIILHOCTH.
[TpocTpaHncTBeHHO-BpeMeHHOU nHTepBai. [IpeoOpasosanus Jlopenma. Yenosue
MPUYUHHOCTH. OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHE BPEMEHU
1 COKpAILlCHUE JIJIUHBI.
DHEPTUs U UMITYIIbC PENATUBUCTCKOM YaCTUIIBI.
CBsI3b MacChl C SJHEPTHEN U UMITYJILCOM PENSITUBUCTCKOM YaCTUIbl. DHEPrus
MOKOSI
Texnuueckue ycmpoucmea u mMexHoI02UYecKue npoyecchyl:
MPUEMHHMKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHII.
Yuenuueckuii sxcnepumenm, nadopamopnsie padbomul, npaKmuKym
OnpeneneHue UMIyIbca M 3HEPTMM  PEISTUBUCTCKUX  YACTHI]
dororpadusiM TPEKOB 3apsKEHHBIX YaCTHI] B MAarHUTHOM I10JIE).

CITYTHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBA ®U3NKA (25 u)

Tema 1. Inemenmot keanmosoii onmuxu (6 u)

Tema 1. Kopnyckynapno — eoanoeoi oyanuszm (15 u )

®dotonsl. ®opmyna [Tnanka cBs3u 3HEpTrUN (HOTOHA C €r0 YaCTOTOU. DHEPTHUs
1 UMITYJIBC (DOTOHA

OTtkpeiTie U uccienoBanue porodrpdexra. Onwitel A. I. CromeroBa. 3aKoHBI
dboTodrddekra. YpaBuenue DitHmreitHa 1 Gotodrddexra. «Kpacunas
rparuiay Gorodrddekra. Jlapnenue ceera. OnbiTe [1. H. JIebenena.
XHUMHYECKOE IEHCTBHUE CBETA.

Texnuueckue ycmpoticmea u npaxmudeckoe npumeHerue: (GHOTOIIEMEHT,
(doToaTurK, coMHeuHas 6arapesi, CBETOIUO/I.
Hemoncmpayuu
®o103PeKT Ha yCTaHOBKE C IIMTHKOBOH IJIACTHHOM.
HccnenoBanne 3akoHOB BHeNIHero ¢otodddexra.
Ceeronnon.
Conneunas Oarapes.

A S

PaBHOBECHOE TETUIOBOE M3ITydyeHHE (M3ITydeHHE a0COMIOTHO YEPHOTO TETa).
3akod cMmenienus Buna. I'unmoreza M. Ilmanka o kBaHTax.
®DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.
Dotorpdext. Onbitel A. I. CroneroBa. 3akoHbl poTodPdekra. YpaBHEHHE
DitamTeitHa s hotodddexra. «Kpachnas rpanuna» gorosddexra.
/laBiieHre cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOITIONIAIOIILYIO
1 a0COJTIOTHO OTpakarolryro noBepxHoctsb). Omnbitel [1. H. JIebenera.
BosiHOBBIE cBOMcTBa yacTull. Bonuel ne bpoitns. Jnvna BosHbl e bpoins
U pa3Mephl 001acTH JOKATU3alluy ABIKYILEeHcs yacTulbl. KopryckynsipHo-
BOJIHOBOM Tyanu3Mm. Judpakius 3IeKTpOHOB Ha KpUCTaIaX.
Crieunuka n3mepenuii B Mukpomupe. COOTHOIIEHUS! HEOIPEIEIEHHO CTEH
[ ciizenOepra
TexHuueckue ycmpoucmea U MexHOLoSUYeCKue npoyeccvl: CHEKTPOMETD,
dorosneMeHT, (OTOAATYMK, TYHHEIBHBII MHKpPOCKOI, COJIHEUHas Oarapes,
CBETO/IUO/.
Hemoncmpayuu

1. ®otosddext Ha ycTaHOBKE C IMHKOBOM MIACTHHOIA.
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N

HccnenoBanue 3ak0HOB BHemTHEro Gorodddexra.
3. MHccrenoBaHue 3aBHCHMOCTH COIPOTHUBJICHHUS IOJYIIPOBOJIHUKOB OT|
OCBEIIEHHOCTH.
4. Caeroauon.
5. Conneunas Oatapes.
Yuenuueckuii 3xkcnepumenm, naéopamopnsie pabomut, nPAKMUKYM
1. HUccnenosanme potopesucropa.

2. Wsmepenue mocrosHHOW IlmaHka Ha OCHOBE WCCIICIOBaHUs
doTorddexra.
3. HccrnemoBanme 3aBHCHMOCTH CHJIBI TOKa 4Yepe3 CBETOAWOJ OT]

HaIpsKCHUS.

Tema 2. Cmpoenue amoma (4 1)

Tema 2. Duzuxa amoma (5 u)

Monens aroma Tomcona. OnbiTsl Pesepdopaa no paccesHuio o-4acTHll.
[manerapuas Mmoaens aroma. [locrynarer bopa.
M3nydeHue u norouieHue (GOTOHOB MPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS
SHEpruu Ha pyrou. Bumapl cniekrpoB. COEKTp ypOBHEN SHEPTUU aTOMa
BOZIOPO/IA.
BosiHOBBIE cBOiicTBA yacTull. Bonnsl e bpoitns. KoprnyckynspHo-BOJIHOBOM
Tyaau3M.
CHNOHTAaHHOE U BBIHYKJECHHOE U3ITy4CHHE
Texnuueckue ycmpoicmsea u npakmuieckoe npumeHeHue. ClieKTpaabHbIi
aHayu3 (CIEeKTPOCKOIN ), J1a3ep, KBAHTOBBII KOMITBIOTED.
Jemoncmpayuu
1. Mogens onbiTa Pesepdopna.
2. Omnpenenenue JIMHBI BOJIHBI Ja3epa.
3. HaOmronenue nuHEYaThIX CIEKTPOB U3IYUCHHUS.
4. Jlazep.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomul
1. HaGnroneHue muHEHYATOroO CHEKTpA.

ONBITHI 110 UCCIIEIOBAHUIO CTpOEHUS aToMa. [ImaneTapHas Moiens atoma

Pesepdopna.

[Toctynarsl bopa. M3nydyenue u nomonienre (OTOHOB MPH MepexoJie aToMa

C OJTHOTO YPOBHSI 3HEPTUHU Ha JIPYroil.

Buapl ciektpoB. CHEKTp YpOBHEHW SHEPTrUM atoMa BOAOPOA.
CrnoHTaHHOE M BBIHYXKJICHHOE u3JlydeHue ceta. Jlazep
Texnuueckue ycmpoticmea U mexHolo2U4ecKue npoyecchyl:

AHaTN3 (CIIEKTPOCKOM), Jla3ep, KBAHTOBBIN KOMITHIOTED.
Hemoncmpayuu

1. Mogenb onbiTa Pesepdopaa.

2. HaOmoneHue IMHEHYaThIX CIIEKTPOB.

3. YcTpoiicTBO U JIeHCTBUE CYETUNKA HOHU3UPYIOIIUX YACTHII.

4. OmnpeneneHue ATUHBI BOJHBI JIA36PHOTO U3ITYYCHHUSI.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npaKmMuKym

1. HabGmroneHue TMHEWYATOrO CIIEKTPa.

2. HccnemoBaHme CHEKTpa pa3peKEHHOTO

Y U3MEpPEHHE MOCTOSTHHOM Puibepra.

CIIEKTPAIbHBIH]

aTOMAapHOIro BOAOPOA4

Tema 3. Duzuxka amomno2o adpa u nemenmapuvix yacmuy (5 u )

Tema 3. Duzuxka amomnoz2o A0pa u 3emenmapHuvix uacmuy (5 4 )

JKCIIEPUMEHTBHI, T0Ka3bIBAIOIINE CI0KHOCTh CTpoeHus saapa. OTKpbITHE
panuoaktuBHOCTH. OnbITHI Pe3epdopaa no onpeneneHuo coctaBa
panmoakTuBHOTO M3MydeHus. CpoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus.

Hyxnonnast Mmozens siapa ['elizen6epra—WBanenxo. 3apsza aapa. MaccoBoe
uucIio saapa. M3oromnsl.

PasmoakTuBHOCTB. Anba-pacnaj. DIeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnal.
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BiusiHue paJuoakTUBHOCTH HA )KMBbIE OpraHu3Mbl. OTKpPBITHE IPOTOHA U
HeliTpoHa. Hyknonnas mozens sijpa [eiizenOepra—NlBaneHko. 3apsia sapa.
MaccoBoe uncio siapa. M3otonsl. Anbda-pacnan. DNeKTPOHHBINA U
[MO3UTPOHHBIN OeTa-pacnan. ['aMma-u3inydeHue. 3akoH pagMO0aKTUBHOTO
pacmazia. DHEprus CBS3HM HYKJIOHOB B sifpe. SnepHbie cuibl. Jledekr Macch
siapa. SlnepHbie peakuuu. Jlenenue u CUHTES saep. SAnepHblid peakTop.
Tepmosinepublil cuntes. [IpobnemMbl 1 NEPCIIEKTUBBI SAEPHON SHEPTETUKH.
JKOJIOTUYECKUE aCIEKThI SACPHOIN SHEPreTUKU. DIIEMEHTAapHbIEC YaCTULIBI.
OTKpbITHE TO3UTPOHA. MeTo/1bl HAOMIOAEHUS U PETUCTPALIMU AIIEMEHTAPHBIX
yacTull. OyHaameHnTanbHbie B3auMoiericTBus. EquHcTBO husnueckoi
KapTUHBI MUpa
Texnuueckue ycmpoicmea u HpPaAKMuU4yecKkoe NpUMeHeHue:
KaMepa BuiibcoHa, sinepHbli peakTop, aToMHasi OomoOa.
Hemoncmpayuu
1. Cy€TuuK HOHU3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnwie pabomut
1. MHccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTOrpadusm).

JIO3UMETP,

["amMma-uzmydeHue. 3aKoH paJuoakTUBHOIO pacnaja. PagquoakTuBHbIE H30TOIBI B
npupoze. CBONCTBA HOHU3UPYIOILETO U3TyYeHHs. BiausiHue paguoakTUBHOCTH
Ha JKUBbIE Opranu3mbl. EctecTBenHbIil (oH u3nydenus. Jlozumerpusi.
DHEprus CBSI3M HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt macce sapa.
S nepubie peaknuu. [enenne u cunTe3 saep. Snepusie peaktopsl. [Ipodiemsr
YIIPaBJIsIEMOTO TEPMOSIAEPHOTO CUHTE3a. DKOJIOTMUYECKUE aCIIeKThl Pa3BUTHUS
s1IepHOM SHEPreTUKU. MeTObl PErUCTPALIMUA U UCCITICIOBAHMS JIEMEHTAPHBIX
vactull. OyH1aMeHTaNbHbIE B3aUMOACUCTBUS. bapruoHbl, ME30HBI U JIENITOHBI.
[Tpencrasnenne o CtangapTHoi Mojenu. KBapk-Iit0OOHHAst MOJIEIb aIPOHOB.
Ddusuka 3a npeaenamu CranaapTHoi Mojenu. TéMHas Marepusi U TEMHAst
bHeprus. EnuHcTBO (prusmueckoil KapTHHBI MUDA.
Texnuueckue ycmpoucmea u mexHonro2uieckue npoyeccol. NO3UMETP, KaMepa)
Bunbcona, SIepHBIM peakTop, TEPMOSIIEPHBIH peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadus.
Yuenuueckuii skcnepumenm, nadopamopnvie pabomot, npakmuxKym

1. HccnenoBanue TpekoB YacTuil (10 TOTOBBIM (doTorpadusim).

2. HccnenoBanue pagroakTHBHOTO (OHA C UCTIOIB30BAaHUEM J03UMETPA.

3. H3ydenue nmomiomeHus: 6eTa-4acTUIl ATFOMUHUCM.

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMIUN U ACTPODOU3NKU (7 1)

PA3JIEJI 8. OJIEMEHTBI ACTPOHOMIMIN U ACTPOOU3NKU (12 u)

Tema 1. Inemenmut acmpoghuzuru (7 4 )

Tema 1. Inemenmot acmpoghuzuxu (12 u )

DTanbl pa3BUTUA acTpoHOMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAYCHUE
acTpoHoMuu. Bun 3B€3mHoT0 HeOa. Co3Be3us, APKUE 3BE3IBI, IJIAHETHI,

nx BuauMoce apmwkenne. Comaeunas cucrema. Comnie. CojlHeUHas
AKTUBHOCTB. McTounuk sHeprun CoJiHia v 3BE3/1. 3BE3/bI, X OCHOBHBIC
XapaKTEepUCTUKHU. [[narpaMma «CreKTpaabHbIN KJIACC — CBETUMOCTBY. 3BE3]IbI
MIAaBHOM MOCJIENOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTh)

1Sl 3BE3/1] INIABHOM MO CJIE10BaTENbHOCTH. BHYTpeHHEe cTpoeHue 3BE3 .
CoBpeMEeHHbIE MPEJCTABICHUS O MTPOUCXOXKICHUU 1 3BOJOIMK COJTHIIA U
3BE31. DTAaIlbl )KU3HH 3BE3.

Mueunsiii [Iyre — Hama ['anaktuka. [Tonoxxenue n neuxkenue ConHia B
["asmakTuke. Tunsl ranakruk. Pagroranakruku v kBazapbl. YEpHbIE AbIPHI B
spax ranakThk. Beenennas. Pacmmpenue Beenennoit. 3akon Xab60ma.
Paszberanue ranaktuk. Teopust bonpioro B3peiBa. PenukroBoe u3mydeHue.
MacmtaOnas crpykrypa Beenennoil. Meraranaktuka. Hepeménnsie

DTarbl pa3BUTHS acTpoHOMHH. [IpHKiIagHOE M1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUH. [IpuMEHNMOCTD 3aKOHOB (PU3UKH TSI OOBSICHEHUS PUPOIBI
KOCMHUYECKHX OOBEKTOB.

MeTo/1bI aCTPOHOMHYECKUX HcclieqoBaHuid. COBPEMEHHBIC ONTHYCCKHE
TEJICCKOTIBI, PAIHOTEIECKOTIBI, BHEATMOCHEPHAS aCTPOHOMMUSI.

Bun 38é31H0Tr0 HeOa. Co3Be3aus, IpKUe 3BE3/1bl, TUIAHETHI, UX BHIUMOE
IBIKEHHE.

CoytHeyHas CHUCTEMA.

Connue. ConHeuHast akTUBHOCTb. Victounuk sHeprun CosiHIA U 3BE3.
3BE3/BI, NX OCHOBHBIE XapaKTePUCTUKH. J[narpamma «CrekTpalbHbIi K1ace —
CBETHMOCTBY». 3BE3BI TJITABHOM ITOCIICA0BATSIBHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTbY JUIsl 3BE3/] [NIABHOM MOCIEI0BATENbHOCTH. BHYyTpeHHee cTpoeHue

3BE3. COBpCMCHHLIe MPCACTABJIICHUA O IPOUCXOXKIACHUHN U 5BOJIFOITUN COHHL[E[ n
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pOoOJIeMbI ACTPOHOMUH.
Yuenuueckue naoniooenusn
1. HaOmiomeHuss HEBOOPYKEHHBIM TJIA30OM C  HCIOJIB30BaHHEM
KOMITBIOTEPHBIX ~ TPWIOKEHUH IS OTpENEeNICHUS]  IMOJIOKEHUS]
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHoro nosyrymapus U sspkue 3BE3/bl.
2. HaGnronenus B teneckon JIyHsl, iianet, Mieanoro ITyru.

3BE37. OTarlbl )KU3HU 3BE3].
Muneunsiii [1yre — Hama "anaktuka. [lonoxenue u npmxenue ConHuia B
["amaxkruke. Tunbl ramakruk. Paguoranaktuku v kBazapbl. YEpHbIE AbIPHI B
sipax ranakTuk. Beenennas. Pacmupenue Beenennoit. 3akon Xa60ia.
Paz6eranue ranaktuk. Teopus bonbioro B3psiBa. PenukroBoe usnmyueHue.
MaciurabHas cTpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie mpo6iaeMbl aCTpOHOMHUH

Yuenuueckue naonrooenusn:

1. HaGmonenus 3BE3THOTO He0a  HEBOOPYKEHHBIM TJ1a30M
C UCIIOJIb30BAHUCM KOMITBIOTCPHBIX HpI/IJ'IO)KeHI/II\/II IJI1 OMMPEACIICHMS
MOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBEepHOTO MOTYIIApHs U SIPKUE 3BE3JIBI.

2. HaGmronenus B Tenmeckon JIyHBI, MiaHeT, TyMaHHOCTEH W 3BE3IHBIX]

CKOTLICHH.

OU3NYECKUN TTPAKTUKYM (16 yacos)

Cnocobvl  uzmepenusi  QuU3UUECKUX BEIUYUH  C UCNOTL30BAHUEM — AHATLO208bIX
U YUGhpPOoBbLIX UIMEPUMENTLHBIX NPUOOPOS U KOMNBIOMEPHLIX OaMYUKOBLIX CUCHIEM.
Abconomusie u omHocumenbHvle NO2PeUtHOCIU UIMEPEHULL PUIULECKUX BETUUUH.
Oyenka epanuy nocpeutHocmel.

Ilposedenue KoceenHbix usmepeHull, UCC1e008aHUll 3a8UCUMOCel
Quzuueckux senuyUH, NPOBEPKA NPEOONCEHHBIX 2unomes (6b100p uz pabom,
ONUCAHHBIX 8 MEeMAMUYECKUX pazoenax « Yuenuueckui skcnepumenm,
1abopamopHvle pabomvl, NPAKMUKYM»).

OBOBIIAIOIIEE ITOBTOPEHME (4 u)

OBOBIIAIOIIEE ITOBTOPEHME (15 u)

Ponb Gpu3MKM 1 aCTPOHOMUHU B 3KOHOMUYECKOH, TEXHOIOTHYECKO,
COLIMAJIBHOM U 3THYECKON cepax NesTeIbHOCTH YelIOBEeKa; POJib U MECTO
(GU3UKU ¥ aCTPOHOMHH B COBPEMEHHOM HAaydyHOW KapTHHE MUPA; POJIb
¢u3nveckoil Teopur B (GOPMHUPOBAHUY MPECTABICHUN O (PU3NUECKOIM
KapTUHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX ITPEICTABICHUN O IPUPOJE

O6001IeHNE U cHUCTEMaTU3aLMsl COJIepKaHUs Pa3esioB Kypca «MexaHuKay,
«MosnekynspHas GU3uKa 1 TEPMOJIUHAMUKAY, «DIEKTPOJAUHAMUKAY,
«Konebanus 1 BosiHbI», «OCHOBBI CHIELUAIBHOM TEOPHHU OTHOCUTEIBHOCTHY,
«KBanTOBas (pu3nkay, «JIeMEHThl ACTPOHOMHHU U aCTPODUBUKI.
Pone  ¢u3ukM W acCTPOHOMHUH B DKOHOMHMYECKOH,  TEXHOJOTHYECKOM,
COLIMANBbHON W 3THYecKoil cdepax NesTeIbHOCTH YeNOoBeKa; pojb U MECTO
(GU3UKHM U aCTPOHOMMHU B COBPEMEHHOI Hay4yHON KapTUHE MUpa; 3HAYEHUE

OHHC&TGHBHOﬁ, CHCTCM&TPBPIp}’IOH.ICﬁ, OOBSICHUTEIILHOU U HpOFHOCTH‘ICCKOﬁ
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GyHKIMA (PU3nUecKol TeopuH; poiib (U3NYECKOW TeOpuH B (POPMHUPOBAHUU
NpEACTaBICHUN O (PU3MUECKON KapTUHE MHpA, MECTO (PU3UYECKOW KAPTHUHBI
MHpa B OOILIEM psAy COBPEMEHHBIX E€CTECTBEHHO-HAY4HBIX IPEICTaBJICHUN
0 IIpupoze

Peseps (3 ) Peseps (10 u)

TemaTH4yeckoe NJIAHUPOBAHUE Kypca

11 kaacc
ba3zoevtit yposens (2 uaca) ‘Ya/zymennblﬁ ypoeenw (5 uacoe)
Koi-Bo DJ1eKTPOAMHAMUKA(poxokenne) 11/27
JacoB MarnutHoe noJie 6/14
1 B3anmoaeiicTBre MOCTOSTHHBIX MArHUTOB M TPOBOJTHUKOB C TOKOM. MarHuTHOE
rosie. Bektop MarHuTHOM MHAYKIWK. [[prHIAT Cyneprno3uIui MarHUTHBIX MOJIEH.
UInHMY MarHUTHON WHTYKLIMH.
1 MarautHoe 1moJjie MPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIIKU U
KpyroBoro BuTka). OnbeIT Opcrena. KapTuHa TMHMI MarHUTHOW WHIYKITUH TIOJIS
[T0CTOSTHHBIX MarHUTOB.
1 Onpeoenenue yciouti NPUMEHUMOCHU MOOelU OOHOPOOHO20
MaCHUMHO20 NOJIAL.
1 Onpedenenue Hanpagienus UHOYKYUU MAa2HUMHO20 Nos
POBOOHUKA C MOKOM
1 Maenummnoe none 6 seujecmee. Peppomaznemuru, napa- u -
ouamacnemuxu
1 Cuna Amrnepa, e€ HanpaBJI€HUE U MOAYb.
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Cuna Jlopenna, e€ HaripaBjIeHUE U MOIYIb.
JIBr>KeHUE 3apsKEHHOM YacTULBI B OJHOPOIHOM
MarHuTHoM noJje. Pabora cuisl Jlopenna.

Ilposedenue Koceennvix usmepenuli cunvl Amnepa, npogeoenue
uccnedoganusi  3asucumocmei  mexcoy  usuueckumu
BEIUYUHAMU U ONBIMO8 N0 NPOGEpKe  NPedSONCEHHOU
eunomesvl Npu U3VYeHUUu OeUcCmeus. NOCMOSHHO20 MA2HUmMA
HA PAMKY C MOKOM

ObvscHeHue 0CHOBHBIX NPUHYUNOE OCUCMBUsSL MEeXHUYECKUX
YCmpoucmes

Ipumepwvl pewenus 3a0ay no meme «Cuna Amnepa»

TexHu4ueckne yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: IPUMEHEHHE
[T0CTOSTHHBIX MarHUTOB, JIEKTPOMAarHUTOB,TECTEP-MYABTUMETP, dJEKTPOIBUTaATENb
SIK00M, yCKOpHUTENU 3lIeMEHTapHbIX YaCTHIL.

Jlabopatopnas pabota Nel «Habmronenne nelicTBUSI MarHUTHOTO TTOJIST HA TOK»

Ipumepwl pewenus 3a0au no meme «Cuna Jlopenyay

Pewienue pacuémuuix 3a0ay ¢ 36HO 3a0aAHHOU U HEABHO
3a0anHoll husuyecKol MoOenvio ¢ UCHOIb308AHUEM OCHOBHBLX
zakono6 u popmyn no meme «Mazcnummnoe noney.

Pewenue kauecmeeHHbIX 3a0ay, mpedyowux npumMeHeHus
3ranuil no meme «Maznummnoe noney.

DJIEKTPOMATHUTHAA HHAYKIMA 5/13

SIBneHue neKTpOMarHuTHOM UHIYKIHH. [I0TOK BEeKTOpa MarHUTHOM MHYKIIUH.
OJ1C unaykumu.

3aKoH IEKTPOMarHuTHOW HHAYKInu Papajes.
Buxpesoe anekrpuueckoe nose. Toxku Dyko.

I/{C unoykyuu 6 npo8oOHUKe, OBUNCYWEMCS NOCYNAMENbHO
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6 0OOHOPOOHOM MACHUMHOM NOJLE.

[ Ipumepbl pewenus 3a0a4 no meme «3aKoH
1eKmpoMacHUMHOU UHOYKYUUY

Pewienue pacyémuvix 3a0ay ¢ A6HO 3A0AHHOU U HES8HO
BadanHou husuyeckou Mooenvlo ¢ UCNONb308AHUEM OCHOBHbIX
3aKOH08 U popmyn no meme « NeKMPOMASHUMHAS UHOVKYUSY.

[IpaBuio Jlenna. MHaxykTBHOCTH. Karymka
VHJYKTUBHOCTH B LIETIH ITOCTOSTHHOTO TOKA.

SBnenune camonnaykuuu. I{C caMOMHIYKIUH.

|Peuienue kauecmeeHHblx 3(10(1'{, mpe6y;0u;ux NPUMEHEHUA
sHanull no meme ((aﬂeKmpOMCZZHMMH(lﬂ quyKL;u}z».

Aneopumm ucnonv3oeanus npasuia Jlenya ons onpeoenenus
Hanpaesnenus moka  KoHmype npu aHanuze 2papuieckux u
bKCnepumMenmanbHulX 3a0ay

Cbopxa mooenu 31eKmpoMacHUMHO20 2eHepamopa

9HepFI/IH MAardvTHOIO IMOJIA KaTyIIKHW C TOKOM.
BHGKTpOMaFHI/ITHOG II0JIC

JlaGopatopHas paboTa Ne2
«3yueHwe sIBJICHUS AIIEKTPOMAarHUTHOW WHTYKITAM)

Obwscrenue 0CHOBHbIX npuryunoe oelicmeus mexHu4eckux
)/'CI’I’ZPOI:ZCWZG U MEXHOI02UUECKUX npoyeccos, maxKux Kak.:
uHayKLﬂ/lOHHaﬂ nevo, COJZeHOMa, sawyiuma om ajekmpuzayuu
meijl npu O0BUDICEHUU 8 MACHUMHOM Noae 3eMilu.

Obodwaiowe-nosmopumenvroe 3auamue no meme
«DNeKmpomMacHUmMHas UHOYKYUSLY

3auem no meme ((aﬂeKmpOMClZHMWIHa}l MHayKl/ﬂ/t}l
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KoJsie0anus u Bostnbl (60 1)
Mexannyeckue xoaedanus 5-/10

KonebarensHas cucrema. CBoOOIHBIE KOIeOaHus.

I"apmonnueckue konedanus. Kunemaruueckoe u
JUHAMUYECKOE OIMCAHUE. DHEPreTUYECKOE
onKcaHue (3aKOH COXpaHEHUSI MEXaHHUUECKOI
SHEPIuMu).

Buiso0 ounamuueckoeo onucanus CAPMOHRUYECKUX Konebanul uz
Ux dHepecemu4ecKkoco U KUHemamu4eckoco Onucanusl.

Buvinyosrcoennvie konebanus. Pezonanc. Pe3onanchas Kpueas.
Brusanue samyxanus na 6uo pe30HancHOU KpUusoli.
Aemoxkonebanus.

Pewenue pacuémuvix 3a0au ¢ 16H0 3a0aAHHOU U HESABHO
3A0AHHOU PU3UYECKOU MOOENbIO C UCNONL308AHUEM OCHOBHBIX
3aKOHO8 U opmyn no meme «Mexanuueckue KoreOAHUSLY.

Ammuntyna u dasa xonebanuii. CBsi3b aMIUIUTYABI KOIeOaHUI HCXOIHOM
BEJTMYMHBI C aMITUTYIaMH KOJIeOaHHH €€ CKOPOCTU U YCKOPEHHUSI.

[Tepron u yacrora xosebanuii. [Teproa MaIbIX CBOOOIHBIX KOJICOAHUH
MaTreMaTHuecKoro MasaTHuka. [lepros cBoOOOAHBIX KOIeOaHUI IPYKHMHHOTO MasTHHKA.

Pewenue xauecmsennuvix 3a()alt, mpe6yi0w;ux NPUMEHEHUA
sHanull no meme «Mexarnuueckue Konebanusy.
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ObvscHenue 0OCHOBHbIX NPUHYUNOE OeUCMBUS MEeXHUYECKUX
VCMPOUCM8, Makux KaK: MempoHOM, Ydcbl, Kauell,
MY3bIKATIbHbIE UHCHPYMEHMbL, CEUCMOZPAaQ.

Jlabopamopnas paboma Ne3 «Onpedenenue yckoperus
€680000H020 NAOEHUS NPU NOMOWU MASIMHUKA

DJIeKTPOMATHUTHBIE KoJlebanus 7/15

KonebarenbHbiit KOHTYp. CBOOOIHBIE ANIEKTPOMArHUTHBIE KOJIEOAHUS B UACATBHOM
KoJIe0aTeIbHOM KOHTYDE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCamopa ¢ AMIAUmMyoou
CUbL MOKA 8 KOLeOAMeNbHOM KOHMYpe

Pewenue pacuémnulx 3a0au ¢ 1610 3a0AHHOU U HESBHO
3A0aHHOU uU3UUECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U PopMYIL NO meme « DNeKMmpoMacHUmMHble
KONLeOaHUs

Pewenue xauecmeennwvix 3610611{, mpe6yi0u;ux NPUMEHEHUA
3HAHUL NO meme ((3JZ€Kmp0Ma2HuI’I’ZHbl€ Konebanusy

3akoH COXpaHCHHA SHEPIruU B UACAIIBHOM KoJ1e0aTeILHOM KOHTYpPC.

3aryxaromue IeKTPOMarHUTHbIE KosieOaHusl. BeIHY)KI€HHbIE AIEKTPOMAarHUTHbIE
kosie6anus. [lepeMeHHbIN TOK.

Cpa@H@HH@ MEXAHUUECKUX U ITIEKMPOMACHUIMHBIX Konebarnuil

Obwscreniue 0CHOBHbIX NPpUHYUNos oelicmeus MmexHuyeckux
ycmpoﬁcme, maxkux Kak. 3]ZeKmpull€Clell/7 360HOK, cenepamop
nepemeHHo2o0 moka, JTuHuu 3fzel<mp0nepedalt

Onpeoenenue ycio8uil NPUMEeHUMOCMU MOOENU UOedbHO20
KoJ1eDamenbHo20 KOHmypa
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MoLHOCTb MepeMeHHOro Toka. AMNANTYAHOE M AeWCTBYIOLLEe 3HaYeHMe CUIbl
TOKa M HanpsAXeHWA Npu pasnmyHon Gopme 3aBUCMMOCTM NMEPEMEHHOTIO TOKa OT
BpemeHu. CuHycOU1abHbINA IEPEMEHHBIN TOK.

Wneansusiit Tpanchopmarop. [IpousBoactso, nepenaya u norpedieHmne
AIEKTPUUECKON d3Heprun. KynbTypa HCIoab30BaHus SJEKTPOIHEPTUH B
ITIOBCETHEBHOM KU3HU. TEXHUYECKHE YCTPOMCTBA U TEXHOJIOTMYECKUE ITPOLIECCHI:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOT0 TOKA, JIMHUHU AIEKTpoIepenad

Pezucmop, konoencamop u kamywika uHOyKmueHoCmu 8 yenu
CUHYCOUOANILHO20 NepeMenH020 moka. Pe3onanc mokos.
Pezonanc nanpsowcenuii.

Lemoncmpayus akmueno2o, eMKOCMHO20 U UHOYKIMUBHO20
CONpOMuBIeHutl

Pewenue xauecmeennwvix 3610611{, mpe6y10u;ux NPUMEHEHUA
3HAHUL NO meme «9Jzel<mp0/uaenumnbze KONebanusy.

Mexann4yeckue M 3J1eKTPOMATHUTHBIE BOJIHBI 5/10

MexaHu4ecKre BOJTHBI, YCIOBHS UX pacnpocrpaHeHus. [Tonepednbie

Y TIPOJIOJIbHBIC BOJIHEL. [leproi, CKOpOCTh paclipoCTPaHEHHS M JUTHHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJIH: OTPAKCHHE, IPEIOMIICHHE, HHTeP(EpCHIIHS
1 1udpakims.

3Byk. CropocTb 3ByKa. [ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
[ITymoBO€ 3arpsi3HEHNE OKPYKAOLIEN CPEMbI.

H3yuenue pacnpocmpanenus 36yKo6blX 60IH 6 3AMKHYNOM
npocmpaucmee.
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Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUUECKUX
YCmpOUCME U MEeXHON02UYECKUX NPOYECCO8, MAKUX KAK:
MY3bIKaNbHblE UHCMPYMEHMbL, paoap, paouonpuémHux,
menesuszop, anmenna, menegon, CBY-neuw, yrompazgyxkosas
OUACHOCMUKA 8 MeXHUKe U MeouyuHe.

DNeKTpOMarHuTHbIE BOJIHBL. YCIOBUS U3IY4YE€HUS IEKTPOMArHuTHBIX BOJH.
CBolicTBa 37€KTPOMarHUTHBIX BOJIH: OTPa)KEHHUE, IIPETOMIICHUE, MOJISIpU3aLus,
uHTepdepeHus 1 nudpakus. B3auMHas OpUEHTAINS BEKTOPOB

B 2JIEKTPOMArHUTHOM BOJIHE.

[IIxana >meKTpoMarHuTHEIX BOJIH. [I[prMeHeHne 31eKTpOMAarHUTHBIX BOJTH
B TEXHUKE U OBbITY. TeXHUYECKHE YCTPONUCTBA U TPAKTHYECKOE MPUMEHEHHE:
MY3bIKaJIbHBIE HHCTPYMEHTBI, pajiap, paaIuonpuéMHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBU-nieun, ynmbTpa3BykoBasi TUArHOCTHKA B TEXHUKE U METUIIMHE
[TpuHIUIIBI paANOCBSI3U U TeleBuAeHU. Pagnonokanusi.

Pewenue xauecmeennwvix 3610611{, mpe6yiou;ux NPUMEHEHUA
3Hanull no meme «Mexanuueckue u INIEKMPOMACHUNTHbLE
BOJIHbLY

Pewenue xauecmeennvix 3a0au, mpebdyrowux npumereHus
3HaHUl no meme «Mexanuueckue u 31eKMpPOMASHUMHbLE
BOJIHBLY

Yempoticmeo u npunyun pabomst npocmetiuie2o
paouonpuemMHuKa

Onrtuka 10/25

[IpsiMonuHeItHOE pacpoCTpaHEeHUE CBETa B OAHOPOHOM cpeze. JIyu cBera.
ToueuHBIT HICTOYHUK CBETA.

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaKCHUA CBCTA. HOCTpOGHI/Ie H306p8.)KCHPIfI
B IIJIOCKOM 3CPpKaJIC.
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Habnwooenue onmuueckux sa6nenutl, npogedenue KoC8eHHbIX
usMeperutl, UCC1e008aHUsL 3A8UCUMOCTIEN (PU3ULEeCKUX
8eUYUH U ONBIMOE NO NPOBEPKE NPEOTONCEHHOU CUNOME3bl
npu u3yyeHuu A8NeHUll NPELOMIEHUS. C8ema HA epanuye
paszoena 08yx cpeo, NpeloMIeHUs c8ema 8 coouparouyetl

u pacceugarowjell 1UH3AX, BOIHOBIX CEOLICME c8emd.

Tlocmpoenue u pacuém uzobpasicenuii, co030a8aembix
NJIOCKUM 3€PKANOM

Cohepuueckue 3eprana

[Ipenomiienue cBera. 3aKOHBI IPEIOMIICHHS CBETa. AOCOIOTHBIN TTOKa3aTelhb
MIPEIOMIIEHUSI.

Hucnepcus cseta. ClioxkHbIi cocTaB 6enoro cBera. LiBeT.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroi MoJaIHOrO BHYTPEHHETO
OTpayKEHUS.

Jlabopamopnas paboma Ned «Hzmepenue noxazamens
NpeLOMIEeHUs CINEeKAay

Omuocumenvhwlil nokazamens nperomierus. Illocmosncmeo
YaACmomul cema u COOMHOWeHUe OJIUH B0JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 epanuyy pazoenda 08yx
ONMUYECKUX CPEO.

Xoo nyuyetl 6 npuzme.

Co6npa10ume H PaCCCHUBAOIMC JIMH3bI. Tonkas nuH3a. CDOKYCHOG PaCCTOAHUC
M OIITMYECKasl CUjla TOHKOM JIMH3EI.

CDopMyna TOHKOM JTUH3HL. yBeJ'II/ILICHI/IC, JaBacMoO¢C JIMH30H

Jlabopamopnas paboma Ne5 «Onpedenenue onmuueckot
CUNBL U POKYCHOCO PACCMOAHUS COOUPAIOWEll IUH3bL»

3asucumocms Qoxycrho2o paccmosanus monKou cgpepuieckou
JIUH3bL OM €€ 2eoMempuy U OMHOCUMENbHO20 NOKA3AMEs

58




npeiomienus.

Xoo nyua, npoweduie2o 1uH3y noO NPOU3BONbHLIM Y2IOM K €€
enagHoll onmuyeckoui ocu. Ilocmpoenue uzobpasxicenuti mouxu
U ompe3Ka NpsAMOU 8 cOOUPAIOWUX U PACCEUBATOWUX TUH3AX

U UX cucmemax.

Onrtuueckue npudopsl. Pazpemiaromnias cnocoOHocTh. [71a3 kak ontuyeckas
cucrema.
[Ipenensl npUMEHUMOCTH TEOMETPUYECKON ONITUKH.

TexHu4eckne yCTpoMCTBa M TEXHOJIOIMYECKUX MPOLIECCHI: OUKH, JIyIa, IEPUCKOTI,
(doToanmnapat, MUKPOCKOII, IPOEKIMOHHBIN anmapar, MpoCBETICHHE ONTHKH,
BOJIOKOHHAs ONTHUKA, TUPPAKIIMOHHAS PELIETKA .

Hpoceemﬂeuue onmuku

Ilocmpoenue u pacuém uzobpasiceHuti, co30a8aemvlix
NIOCKUM 3€PKAIOM, MOHKOU JTUH3OU.

Pewenue xauecmeennvix 3a0au, mpebdyrowux npumereHus
3nanul no meme « Onmuxay

Bonnosas ontuka. Matepdepenius ceera. KorepeHTHbIE HCTOUHUKH. YCIOBUS
HaOJIOIeHNsI MAKCUMYMOB U MUHUMYMOB B UHTeP(HEPEHIIMOHHOM KAPTUHE OT JIBYX
KOTE€PEHTHBIX UCTOYHUKOB. [IpuMephl Ki1accuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus csera. udpakironnas pemeTka. YcioBue HaOMoIeHHs! ITIaBHBIX
MaKCUMYyMOB IpH MaJeHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO
pewérky. [lonspusanus csera

Jlabopamopnas paboma No6 « Hzmeperue Onumbl c6emosoti
BOJIHLLY

ObvscHeHue ocobeHHocmell NPOMeKaHus ONMU4ecKux
A61eHull: uHmepgepenyuu, oudparyuu, OUCNepcuu, NOIHO2O0
BHYMPEHHE20 OMPANCEHUS.

Pewenue pacuémnvix 3a0au ¢ A6H0 3a0aAHHOU U HEABHO
3A0aHHOU PU3UYECKOU MOOEIbIO C UCNONb30BAHUEM OCHOBHBIX
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3aKon08 u gpopmyn no meme « Onmuxay

OCHOBBI cIIENMAJIBHOI TEOPHH OTHOCUTEIBHOCTH 4/5

I'panuIbl MPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTsl crienuaibHON
TEOPUU OTHOCUTEIIBHOCTH.

OTHOCHUTEIBLHOCTH OJJHOBPEMEHHOCTH. 3aME/JICHIE BPEMEHHU M COKpPAILICHHE
JUTAHEI.

IIpocmpancmeenno-epemennou unmepean. Ilpeobpasosanus
Jlopenya. Ycnosue npuuunnocmu.

Ilpakmuxym
Ilpakmuxym
DHEpPrus ¥ UMIYJIbC PEIATUBUCTCKON YacTUlbl. CBSI3b MACChl C SHEPTUEH
Y IMITYJIbCOM PEJIITUBUCTCKOM YaCTHUIIbl. DHEPTHUsl MOKOS
TexHuueckue ycTpoucTBa M TEXHOJOTHUECKUE TPOLIECCHI: CITyTHUKOBBIE
MPUEMHHUKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHI]
[IpakTrkym
[ [pakTrKym

UlaGopaTtopHas pabota

KBanToBas ¢pusuxa 15/25
KopnyckyJisipHo- BOJHOBOI ayaju3m 6/15

PaBHOBecHOE TemIoBO€ U3NydeHHE (M3TydeHUE a0COIOTHO YEPHOTO TENa).
I'mnore3a M. Ilnanka o kBaHTax.
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@DoTOHBI. DHEPrus U UMITYIIbC (HOTOHA.

3axon cmewenus Buna.

ObvscheHue 0CHOBHBIX NPUHYUNOS OeliCMBUsL MEXHUYECKUX
VCMPOUCME, MAKUX KaKk. cnekmpomemp, ¢pomosnemenm,
gomooamuux, myHHeNIbHbIU MUKPOCKON, COTHEYHAas bamapest,
€c6emoouoo.

Pewenue pacuémnuix 3aoau ¢ 1610 3a0aHHOU U HEABHO
3a0aHHOU PU3UUECKOL MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3axon08 u gpopmyn no meme «Keanmosvie aenenusy.

®dotorddext. Onwitol A. I. CronetoBa. 3akoHsl hoTodPdekTa.

VYpaBuenue DitHmTeHA 17151 hoTodrpdexra. «KpacHas rpanuiia» ¢orosrddexra.

Onpeoenenue ycio8uil NPUMEHUMOCIU K8AHMOBOU MOOeNU
ceema.

AHnanusz K6aHMOBLIX NPOYECCOB C UCNONbIOBAHUEM YDAGHEHUSL
Duinwmetina ons homosghghexma, npuryuna coomHoueHull
Heonpedenénnocmu I elizenbepea.

Pewenue xauecmsennvix 3a0au, mpebdyrouwux npumeHeHus
3HaHutl no meme «Keanmosvie a61eHus».

JlaBrienue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOIJIOUIAIOIIYIO
1 abCONIOTHO OTpakarolyto nosepxHocts). OnbiThl [1. H. JleGenena.

Texnuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHUC ITPOLCCChI: CIICKTPOMETP,
(I)OTOZ)J'ICMCHT, (bOTOI[aT‘{I/IK, TYHHCJ'IBHHﬁ MUKPOCKOII, COJTHECHHAA 6aTape;I,
CBETOAMNO
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Bonnosule ceéoticmea wacmuy. Boanwt 0e Bpouins. /[nuna
60/1bl Oe bpotinsa u pasmepst odnacmu 10Kaiu3ayuu
osudcywelics yacmuysl. Kopnyckynsapno-eonnosoii oyanusm.

Hugpakyus snekmponos Ha Kpucmaniiax.
Cneyughuxa uzmepenuii 8 muxpomupe. CoomuouieHus
Heonpeoenénnocmei I elizenbepea

Pewenue xauecmeennwix 361@61’{, mpe6yi0u;ux NPUMEHEHUA
3uanul no meme «Keanmoasuvle s6ienusny.

duzuka aroma 4/5

OmnBITH TIO UCCTIEIOBAHUIO CTPOCHUS aroMa. [ImaneTapHas MOeh aToma
Peszepdopna.

[Toctynatsl bopa. U3ny4yenue u nomonienre (JOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS PHEPTUU Ha APYroi.

AHanu3z K6aHmo8wvlX NPoYecco8 Ha OCHO8e NEPBO20 U BMOPO2O
nocmynamos bopa

lIpakmuxym
Tlpakmuxym
Bunpl ciekrpoB. CrieKTp ypOBHEHN 3HEPruu aTomMa BOJIOPOAA.
CIOHTAHHOE U BBIHYKJIEHHOE M3JIyYEHHUE CBETA.
TexHuueckue ycTpoucTBa U TEXHOJOTHUECKUE ITPOLIECCHI: CIIEKTPaIbHbIN aHAIN3
(ciektpockot), Jia3ep, KBAHTOBBIN KOMIIBIOTED
IIpakTrkym
IIpakTrkym

JlaGoparopHas pabota
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du3nKa aTOMHOTO S17Ipa ¥ 3JIEeMEHTapHbIX YacTun 5/5

Hyxnonnas mozens sijpa 'elizenoepra—MBanenko. 3apsia sjapa. MaccoBoe 4ucio
sanapa. M3ororsl.

PannoaktuBHOCTh. Anb(a-pacmaj. IIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacmaj.
lNamma-n3znyuyenue.

IIpakmuxym

IIpakmuxym

Pewenue 3a0au

DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. Jlepexr maccol sinpa. SAnepHbie
peakuuu. JleneHUe U CUHTES IEp

Snepusie peaktopsl. [Ipobaemsl yripaBiseMoro TepMosiIEpHOrO CUHTE3a.
DKOJIOTUYECKHUE aCIEKThl Pa3BUTHS SACPHON SHEPIETUKHU.

Tlpaxmuxym

Tlpaxmuxym

Pewenue 3a0au

Metoab!l perucTpanuy 1 UCCIeI0BaHUS JIEMEHTAPHBIX YaCTHULL.
@dyHaMeHTalIbHbIE B3aUMOIEHCTBUSA. baproHbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CranaaptHoi Mmojenu. KBapk-ItOOHHAs MOJENb aJpPOHOB.
®usnka 3a npenenamu CrangaptHoi Mozenu. TémHast Marepus U TEMHas SHEPTUs.
EnuHcTBO M3nveckoil KapTUHBI MUpA.
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TexHuueckne yCTpOKUCTBA U TEXHOJOTMYECKHUE MTPOLIECCHI: JOZUMETP, KaMepa
Bunbcona, ssaepHbIii peakTop, TepMOSICPHBINA PeakTop, aToMHast bomoa,
MarHUTHO-PE30HaHCHAsE TOMOTpadus

Ipaxmukym

Ipakmuxym

Pewenue 3a0au

DJieMeHTbI ACTPOHOMMH U acTpopusznku 7/12

Merto/ipl acTpOHOMUYECKHX HcciienoBaHnil. COBpeMEHHBIE ONTHYECKHE TEIECKOITHI,
paauoTeNecKolbl, BHEATMOC(hEPHAast aCTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Co3Be3mus, SpKue 3BE3MbI, TUIAHETH, X BUIAMOE JIBIKCHUE.

Omanvl pazeumus acmpornomuu. IIpukiaonoe u
MUPOBO33peHUecKoe 3HaveHue acmpornomuu. llpumenumocmo
3aKOH08 hu3uKu OJis1 00BACHEHUS. NPUPOOLL KOCMUYECKUX
00beKmos.

Ocnognvie cozse3ouss Cegeproco nonyuiapus u apKue 36e30bul

Ponv acmponomuu 6 cospemennoii kapmune mupa, 8
NPAKMU4ecKoll 0essmenbHOCMU Yello8eKd U OaibHeluem
HAYYHO-MEXHUYECKOM PA36UMUU.

ConHe4yHas cucreMa.

Connue. ConHeyHas akTuBHOCTb. Vctounuk sHepruu ConHia v 3BE3.
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3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKH. J[narpaMma «CIeKTpalIbHBINA KIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCIEA0BATEIHLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIS 3BE3]1 TTIAaBHOM MOCIen0BaTebHOCTU. BHyTpeHHEe cTpoeHue 3BE3 .

Ipakmuxym

Ipakmuxym

Obobwenue u cucmemamuzayusi COOePHCAHus pazoenos
Kypca «Mexanukay,

CoBpeMeHHBIC TTPEACTABICHUS O MPOUCXOKICHUH 1 dBOIoNK COoTHITA U 3BE3]. DTaITbI
JKW3HHU 3BE3I.

Muneunsrnii [1yts — Hama ["anakruka. [lonoxenne u npmwkenne Comana B ["anmakruke. Tumb
rajaktuk. PajroranakTuku ¥ kBa3zapbl. UEpHbBIE OBIPHI B sApax rajdakTHK.

OboOwenue u cucmemamuzayusi COOePHCAHusi pazoenos
Kypca «Mexanukay,

Obobwerue u cucmemamuzayusi COOePAHCAHusi pazoenos
Kypca «Mexanukay,

Obobwenue u cucmemamuzayusi COOEpAHCanuusi pazoenos
Kypca «Monexynapuas gusuxka u mepmoOUHAMUKAY,

Bcenennas. Pacumpenne Beenennoii. 3akon Xa60na. Pasoeranune ranakruk. Teopus
Bonbioro B3peiBa. PenkroBoe usinyyeHue.

Macmrabaas crpyktypa Beenennoii. Meraranakruka.
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Hepeménnpie mpoOieMbl aCTPOHOMHUH

Obobwenue u cucmemamu3ayusi COOEPACAHUS Pa30enos
Kypca «Monexynsipnas (puzuka u mepmoOUHaAMUKAY,

Obobwenue u cucmemamuzayusi COOepPHCAHus pazoenos
Kypca «Monexynsipnas (uzuka u mepmoOUHaAMUKA,

IIpumenenue 0oCHOBONONALAIOWUX ACMPOHOMUYECKUX
NOHAMULL, 3AKOHO8 U Meopull 0isi AHAIU3A U OOBACHEHUS.
Guzuueckux npoyeccos, NPOUCXO0AWUX 8 36€30aX, 8 36E30HbIX
CUCmeMax, 8 MeiCeanaKmu4eckoll cpeoe, O8UNCeHUs]
HebecHbIX meil, I60oyulL 36630 U Beenennoii

OO6001IeHIE B CHCTEMAaTH3aIHsl CONEepKaHus paszena Kypca «MexaHuKay

O0001IeHNe U CUCTEMAaTH3AIUs CoepKaHus pa3jiena Kypca «MomnekymsipHas hu3nka
U TEPMOJMHAMUKA

Obobwerue u cucmemamuzayusi COOePAHCAHusl pazoenos
Kypca « NekmpoouHamuKay

Obobwerue u cucmemamuzayusi COOePAHCAHusi pazoenos
Kypca « D1eKmpoounamuray

Obobwerue u cucmemamu3ayusi COOepIHCAHUs pa30enos
Kypca « D1eKmpoOuHamuray

Pe3zeps

Peseps
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