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[Tpenmer: OU3UKA Kimace: 10-11
KonmgecTBo 9acoB mo ydyeOHOMY IiaHy: Ha npodmisHOM ypoBHe 340 4 3a nBa roja
oOyuenus: 5 u BHenemo B 10 u 11 kmaccax, Ha 06a3oBoM ypoBHEe B 00béme 136 u 3a
nBa roja oOydeHust mo 2 4 B Henemo B 10 m 11 kmaccax.
CocraBneHa B cooTBeTCTBHH ¢ DeniepaibHON paboyeil nmporpamMMmoi no yueoHoMy
npeamery «®duzuka» (6a30Bblil ypoBeHb) U DepepanibHON paboyeil mporpamMmoil mo

yuebHomy npeamMery «Pusnkay (yriyOoaéHHbIN ypOBEHbD).
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yriyoneHsslil ypoBenb) "Knaccuueckuit kype" 11 kmace. - M.: IIpocsemenue, 2020 r.
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HHOACHHUTEJIBHAS 3AIIMCKA

MogenbHasi CHHXpOHU3UpOBaHHas pabouas mporpamma 0a30BOr0 W YriyOJIEHHOTO W3YyYEHHs IMpeaMeTa
«Dwuszuka» B 10-11 xmacce pa3paborana Ha ocHOoBe Paboumx mporpamMm cpeaHero ooimero oOpa3oBaHHs TIO
¢u3uke (6a30BbIi YpOBEHb, YIIYOJIEHHBI YpPOBEHB), OJOOPEHHBIX pelieHueM ¢enepaabHoro ydeOHo-
METOMYECKOr0o 00BbeAMHEHUS 110 001IeMy oopazoBaHuto oT 29.02.2022r., mpoTokon 7/22.

JlaHHasi mporpamMma CIy>KUT OCHOBAaHHMEM JUIS YUWUTENs 1O pa3paboTke paboueil mporpamMMbl o (GU3UKE B
KJlaccax, IJie peallu3yrTcs MyJIbTHIPOQHIbHBIN yueOHbIN Tu1aH. B pa3aene «Temarndeckoe IIaHUPOBAHUE)
y4eOHOTO Kypca cofiepkaHne 00y4eHUs] CHHXPOHU3UPOBAHO JUIsi OCBOCHUS OO0YYArOIIMMUCS MpeIMeTa KaK Ha
0a30BOM, TaK W yriayOJeHHOM ypOBHE.

JlanHasi mporpamma oOmpejaessieT 00sf3aTelIbHOEe NPEAMETHOE COJEp)KaHWE, YCTAaHABJIMBACT IPHUMEPHOE
pacripesielieHue y4eOHBIX 4acoB 10 TEMAaTUYECKUM pas3jieiiaM Kypca M PEeKOMEHIYEMYIO MOCIeI0BaTeIbHOCTh
U3y4YCHUS TEM U pa3zieioB y4eOHOTo MpeaMeTa ¢ y4éTOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTHKH
y4eOHOTO Tpoliecca, BO3PAaCTHBIX OCOOCHHOCTEH oOydvaromuxcs. [IporpamMma maér mpencTaBieHUE O IETsX,
cooepoicanuu, obwell CTpaTerud OOYYEHHs, BOCIIMTAHHS M PAa3BUTHS OOYYAIOUIMXCS CPEACTBAMHU Yy4eOHOTO
npeamera «Du3ukay Ha yriyoJI€HHOM YPOBHE B 0a30BOM YPOBHE.

Hzyuenue xypca usuku yenyOnéHHo2o YpoGHs NO380Jsiem peanu308ams 3a0ayu NpoheccuoHaIbHOl
opueHmayuu, HanpasieHo Ha CO30aHue YCcA08ull Oiisl NPOAGLEHUS CEOUX UHMENLIeKMYANbHbIX U MBOPYECKUX
CNOCOOHOCM el KAXHCOBIM YUAUWUMCS, KOMOPble He00X00UMbL 015 NPOOOIHCEHUSL 00PAZ08AHUSL 8 BbICUUUX YYEOHBIX
3a6€0eHUsX NO PA3IUYHbIM PUIUKO-MEXHUUECKUM U UHHCEHEPHBIM CReYUALIbHOCTAM.

B nporpamMme omnpenenstoTcs IJIaHUPYEMbIE Pe3yabTaThl OCBOSHHs Kypca (DH3MKH Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHMs: JUIHOCTHBIC, METAPEAMETHBIE, MPEAMETHBIC (Ha yriyOJI€éHHOM M 0a30BOM YpOBHE).
Hay4yHO-MeTo10JIOTH4eCKOl OCHOBOM it pa3pabOTKU TpeOOBaHWI K JMYHOCTHBIM, METAlPEIMETHBIM
U TPEIMETHBIM pe3yiabTaraM OOy4YarOMIMXCs, OCBOMBIIMX IPOrpaMMy CpeIHEero oO0Iero oOpa3oBaHHsS Ha
yIITYOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-CSTEIbHOCTHBIHN MOIX O/,

IIporpamma BKJ/II04aeT:

nianHupyemvle pe3yibmamsl OCBOCHUS Kypca (U3MKH Ha YrayOia€HHOM W 0a30BOM YPOBHE, B TOM YHCIE
npeomemHule pe3yibmamul 10 roJjaM 00yueHHs;

cooeparcanue yuebHo2o npeomema « Duszuxa» no cooam ooyuerus,

npumepHoe memamuieckoe NIAHUPOSAHuUe C yKa3aHUEM KOJIMYECTBAa YacOB Ha HM3YyUYEHUE KaXKIOW TEMBI

U NPUMEPHOT XAPAKMEPUCMUKOU Y4eOHOU 0esimelbHOCMU Y4auuxcs, pearn3yeMon MpH N3YUYEeHUH dTHX TEM.

[IporpaMMa uMeeT TpPHUMEPHBI XapakTep W MOXKET OBITh HCHOJb30BaHA YUUTETSIMH (DU3UKK 7S
COCTaBJICHUS CBOMX PA0OYHX MPOTPAMM.

Pabouas nmporpamma He CKOBBIBA€T TBOPUYECKYIO HHUIIMATUBY YUHUTENEH U MPEIOCTABISIET BO3ZMOKHOCTH JIIs
peanu3aly Pa3IUYHbIX METOJUYECKUX MOJXOA0B K IPENoAaBaHUI0 (U3UKM Ha YriayOnéHHOM MU 6a30BOM
YpOBHE TpH YCJIOBHHM COXPAaHEHHsS 00s3aTebHOM dYacTh cojaepxkaHus Kypca. KomumdecTBo yacoB
B TEMAaTUYECKOM IUTAHMPOBAHHHM HA HU3y4YCHHE KAKIOW TEMbI SBISETCS OPUEHTHPOBOUYHBIM U MOXKET OBITh
U3MEHEHO KaK B CTOPOHY YMEHBIICHHS, TaK M YBEIUYEHUS B 3aBUCHMOCTH OT PEAIM3yeMbIX METOIUYECKUX
MIOJIX0/I0B M YPOBHS MOJTOTOBJICHHOCTH yJalUXCsl.

KypcuBoM B TeKCTe TpoTrpaMMbl BbIIENEHBI dNeMeHThl Llenn u 3amaun, [IpenMeTHBIX pe3ynbTaToB U
Coneprxanust yueOHOT0O MaTepuana, KOTopble IPeCTaBICHbI U H3Y4YeHUs Ha yriyOJIEHHOM ypOBHE

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «®U3UKA»

®dusuka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BBHICTYIAs B KayecTBE Y4eOHOro MpeaMeTra
B IIKOJE, BHOCUT CYILECTBEHHbIM BKJIaJ B cCHUCTeMy 3HaHMH 00 oxpyxkatomiem Mmupe. IlIkonbHBIA Kypc
$U3MKM — CcHUCTEMOOOPA3yIOIMN JJI1 €CTECTBEHHO-HAYyYHBIX yYEOHBIX NPEAMETOB, MOCKOJIbKY (U3NYECKHE
3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHHM, M3ydyaeMbIX XUMHEW, Ouonoruel, gusnueckoil reorpadueit
u actpoHomueil. Mcnonp30BaHuWE U aKTUBHOE TNpPUMEHEHUE (QU3NYECKUX 3HAHUN OINpeAeNuIo XapakTep
u OypHOEe pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cepe dHEPreTHKH, TPAHCIIOPTa, OCBOCHHMS KOCMOCA,



NOJIyYECHHUsI HOBBIX MaTEpPHAaJIOB C 3aJaHHBIMH CBOWCTBaMH M Jip. M3ydeHue (pu3MKM BHOCHUT OCHOBHOM BKJIan
B ()OPMHMPOBAHUE €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa ydaliuxcs, B (OpMHpPOBaHHE YMEHUH NPUMEHATH
HaYYHbIF METOJ] TO3HAHUS ITPH BHIMIOJHEHUH UMHU YU€OHBIX UCCIICIOBAHUIM.

B ocHOBY kypca (u3MKM cpeqHel MIKOJIbI MOJO0XKEH psai HAeH, KOTOpble MOXHO paccMaTpHUBaTh Kak
NPUHIHIIBI €70 TOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBISETCS JIOTMUECKH 3aBEPLIEHHBIM, OH COJEPKUT
MaTepHai U3 BCeX pa3zenioB (PU3MKH, BKIIOYAET KaK BOIPOCH KIIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesa zenepanuzayuu. B coorBeTcTBUM ¢ Hel MaTepuan Kypca (U3MKU OObEIUHEH BOKPYr (U3NYECKUX
Teopuil. Bexymum B Kkypce sBiseTcs (HopMuUpOBaHHE MPEACTABICHHA O CTPYKTYPHBIX YPOBHSX MAaTEpHH,
BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusauus NpeAnoyiaracT HMCIOJIb30BaHUE T'YMAaHMTapHOrO IOTEHIMaa
(Gu3n4ecKkoil HaykHM, OCMBICJIIEHHME CBSI3M  pa3BUTHs  (QU3UKU  C pa3BUTHEM  OOIIEeCTBA,  a TaKkKe
C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMH MTPOOIEMaMH.

Hoesa npuxnaonoii nanpasnennocmu. Kypc ¢usuku yriyOnEHHOro ypoBHs HpPEINoiaraeT 3HaKOMCTBO

C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUH N3y4eHHBIX TEOPHH U 3aKOHOB. [Ipu sTOM
paccMaTpUBalOTCS Ha YPOBHE OOIIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPOHCTBA M TEXHOJIOTHH.

Hoea rkonocuszayuu peanusyercs IOCPEICTBOM BBEICHHs 3JEMEHTOB COJAEP)KAHMs, IOCBIILEHHBIX
IKOJIOTHYECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIEC CBS3aHbBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHH, a TaKXKe
o0cyx/ieHus Mpo0IeM palMOHATBHOTO IPUPOIOIIOIB30BaHUS U SKOJIOTMYECKONH 6€30aCHOCTH.

OcBoeHne cojiepKaHusl MPOTPAMMBI JIOJDKHO OBITH IMOCTPOEHO Ha MPUHIMIIAX CHUCTEMHO-IESTEILHOCTHOTO
noaxona. [lnga ¢usuku peanuzanus 3TUX NPUHLUMIOB 0a3MpyeTcsi Ha MCIHOJIb30BAHUU CaMOCTOSITEIBHOIO
IKCIIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMETO (haKkTopa ydeOHOTo mponecca. /i yenyonénnozo yposHs — 3mo
cucmema CamoCmosmMenbHO20 YYEHUUECKO20 OIKCHEPUMEHMA, BKIIUAouwe20 (QpoHmanvhsie yyeHuuecKue
OnbIMbl NpU U3YYEeHUU HOBO20 Mamepuana, 1abopamopHvle pabomvl u pabomsl npakmuxyma. Ilpu smom
B03MOJICHbL 08a CnOCOOA peanusayuu GuU3UYecKo2o Npakmukyma. B nepeom ciyuae npakmuxym npogoOumcs
au6o 6 konye 10 u 11 knaccos, 1ubo nocie nepeoco u Mopoco NOLY200Ull 8 KAHCOOM U3 IMUX KIACCO8. Bmopoi
Ccnocod — 2mo unmezpayus pabom NPaAKMuKyma 6 cucmemy 1abopamopHuix pabom, KOmopwvle npo8oosmcs
6 npoyecce usyuenus pasoera (memvt). Ilpu dmom noo pabomamu NPAKMUKYMA NOHUMAEMCS
camocmosamenbHoe UCCe008anUe, KOMopoe NPOo8oOOUMCs RO PYKOBOOCMEY C8EPHYMO020, 0000WEHHO20 8uda Oe3
NOUA2080U UHCMPYKYUU.

B mporpamMme cuctema y4eHHYECKOTO KCIIEPHMEHTA, JIAOOPAaTOPHBIX pabOT M MpakTHKyMa IMpeacTaBlieHa
€IMHBIM TiepedyHeM. BbiOop TeMaTHKu JUIsl STHX BHJIOB YUYEHHUECKUX MPAKTUYECKUX pabOT OCYIIECTBISAETCS
YJaCTHHKaMH 00pa3oBaTENbHOTO TMpOIECCa HCXOAS W3 OCOOCHHOCTEH TOYpOYHOTO IUIAHUPOBAHHS
U ocHameHus kabuHera ¢usuku. Ilpu 3TOM oOecmeunBaeTcs OBIaJeHHE OOYYAIOUIMMUCA YMEHUSMHU
IPOBOJUTH TMPSMBIE W KOCBEHHBIE W3MEPEHHS, HCCIIEOBAHUS 3aBHCUMOCTEH  (PU3MUECKUX BETUYMH
U TIOCTaHOBKY OIIBITOB IO POBEPKE MPEJIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE yaemsieTCsl PEHICHUIO PAacYE€THBIX M KadeCTBEHHBIX 3amad. [Ipu 3ToM Ui pacdE€THBIX
3aJa4 TPUOPUTETOM SBISAIOTCS 3aJauyd C SBHO 3aJaHHOM u Hesaéno 3adanHou (U3NYECKOH MOJENbo,
MO3BOJISIOIINE TPUMEHSATh HW3yYSHHBIE 3aKOHBI W 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJienia Kypca, Tak
U MHTETpUpys MPUMEHEHUE 3HAHWN U3 pa3HbIX pa3zenoB. [y KaueCTBEHHBIX 3a7ay MPUOPUTETOM SBISIOTCS
3a/laHusl Ha OOBsICHEHHME / MpelcKa3aHhe NpPOTeKaHUs (U3NYECKUX SIBICHUH M IPOLECCOB B OKPYKAIOLIEH
KHU3HH, TpeOyrolre BbIoopa (PU3NUECKOM MOJIENHN TSl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmMu ®PI'OC COO k marepHaabHO-TEXHHUECKOMY OOECHeueHHI0 y4eOHOro
nporiecca Kypc (Gpu3Mku yriyOoia€HHOro u 0a30BOro YpOBHS B CpellHEH LIKOJe TOJHKEH M3ydaTbCs B YCJIOBHMAX
npeaMeTHoro kadbuHera. B kabunere Gpu3uku J0MKHO OBITH HEOOXOAMMOE JIa0OPaTOPHOE 000PYAOBAHUE IS
BBITOJIHEHUS YKa3aHHBIX B IIPOrpaMMe YYEHMYECKHX OIBITOB, JIA0OPaTOPHBIX PabOT U pabOT MpPaKTHUKyMa,
a TaKKe JEMOHCTPAallMOHHOE 000pYA0BaHUE.

JleMoHCTpallMoOHHOEe 00opynoBaHue (OPMHUPYETCSs B COOTBETCTBHMM C MPUHIUIIOM MHHUMAJIbHOU
JIOCTaTOYHOCTH U 00ECIeYMBACT MOCTAHOBKY MEPEUYHMCICHHBIX B MPOTrpaMMe KIIIOUEBBIX JIEMOHCTpAlUil AJis
UCCIICIOBAaHUS HM3y4aeMbIX SIBICHHMM M TPOILIECCOB, SMIHMPUYECKUX M (YHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYIECKHUX MPAMEHEHHH.

JlaGopaTtopHoe o0opyoBaHME sl YUEHUUECKUX MPAKTUYECKUX paboT (GopMHUpyeTcss B BUJE TEMaTHYECKHX
KOMILIEKTOB M 00ecleYnBaeTCsl B pacy€re OJHOro KOMIUIEKTa Ha ABYX oOyuarommuxcs. Temarudeckue



KOMILIEKTBI JIa0OpPaTOPHOTO OOOPYJIOBAaHUS JIOJKHBI OBITH IOCTPOECHBI Ha KOMIUIEKCHOM HCHOJIb30BAHUHU
AQHAJOTOBBIX U IM(POBBIX MPHOOPOB, a TAK)KE€ KOMIBIOTEPHBIX M3MEPUTENBHBIX CHCTEM B BHAE HHU(POBBIX
71a00paTOPHIA.

HOEJU U3YYEHUSA YYEBHOI'O ITPEJMETA «®U3UKA»

OCHOBHBIMHU neJIsAMHU U3YUYCHHA (1)I/ISI/IKI/I B 06H.[CM O6paSOBaHI/II/I SBJIAIOTCA:

(dbopMHpOBaHKE MHTEPECA M CTPEMIICHUS 00YJAIOIIUXCS K HAYYHOMY U3YYCHUIO TIPUPOJIBI, Pa3BUTHE MX
MHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUI O HAYyYHOM METOJIe IMO3HAaHMA | (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOINICHUS K OKPYXAIOIINM SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepuu

1 pyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMHpoBaHHE YMEHUH OOBSICHATH SIBICHHUS C MCIOJIb30BaHUEM (DM3WYCCKUX 3HAHWH M HAYYHBIX
JI0Ka3aTeJbCTB;

(dbopMHpOBaHUE TIPECTABICHUN O POJM (U3UKHU JJISl Pa3BUTHUS APYTHMX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHIA;

passumue npedcmagieHuti 0 B03MOICHbIX chepax Oyoyuel npogeccuoHaIbHOU OesimeNbHOCHU,
CBAZAHHBIX C PUUKOLL, NOO2OMOBKA K OdbHelueMy 00VUeHUI0 8 IMOM HANPAGTIeHUU.

JIoCTIKEHHE ATHX IIeJIei 00eCreunBacTCs PEelICHHEM CIIEAYIOIIUX 3a/1a4 B MPOIECCce U3yUeHHs Kypca
(bU3KMKY Ha YPOBHE CpeAHEro o0Iero oopa3oBaHus:

NpPUOOPETEHUE CUCTEMbI 3HAaHMH 00 OOmMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIFOYAsi MEXaHUKY, MOJICKYISIPHYIO (U3UKY, AJICKTPOJMHAMUKY, KBAHTOBYIO (DU3HMKY M 3JICMEHTHI
acTpo(u3uKH;

dbopMHUpOBaHHE YMECHHU NPUMEHATh TEOPETHUYCCKUE 3HAHMS Uil OOBSCHCHHS (U3UYCCKUX SBICHUN
B IIPUPOJIC U IS IPUHATHS TPAKTHYCCKUX PEIICHUH B IIOBCEAHCBHON KHU3HU;

OCBOCHHE CIOCOOOB pEUICHUS pa3IMYHbIX 3a/a4 C SIBHO 3aJaHHON (U3UYECKO MOJEINblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3/IaHne (PU3MYECKON MOJICIH, aJIcKBaTHOW YCIIOBUSM 3a/1auH,
B TOM YHCIIE 33j]a4 HH)KEHEPHOTO XapaKTepa,

MOHUMaHUe (PU3MYECKUX OCHOB U MPUHIMUIIOB JACUCTBUS TEXHUUYECKUX YCTPONUCTB U TEXHOIOTUYECKUX
MIPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO CPELy;

OBJIaJICHHE METOJaMH CAMOCTOSITETLHOTO TUIAHUPOBAHUS U MPOBeNeHUsT (PU3MUECKUX HKCIIEPHUMEHTOB,
aHallM3a U UHTEepIIpeTaluy HHGOPMAIIUH, ONIpeIeTIeHHs TOCTOBEPHOCTH MOTYYSHHOTO Pe3yabTaTa;
CO3JIaHHME YCIIOBHM JJISi pa3BUTHUSI YMEHHH MPOEKTHO-UCCIIEIOBATEIbCKON, TBOPUECKON AEATEITBHOCTH;
pazeumue unmepeca K cpepam npoghecCuoHaIbHOU 0esimelbHOCMU, C83AHHOU C (YUBUKOLL.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YYHEBHOM IIVTAHE

B cootBerctBun ¢ ®I'OC COO yriny6néHHbIN ypoBeHb U3yueHHs yueOHoro npeamera «®dusnka» Ha ypoBHE
cpenHero oluiero oopa3oBaHusl BbIOUpaeTcss 00y4aroImUMUCs, IUTAHUPYIOIMMHU MTPOJOJIKEHHE 00pa30BaHus Mo
CHEeLHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

VY4eOHbIM MIIaHOM MPeayCMOTpeHo u3ydeHue Gpusuku B 00béMe 340 4 3a 1Ba rojia 00y4eHus: 5 4 B HEJEI0
B 10 u 11 kmaccax, Ha 6a30BoM ypoBHe B 00B&Me 136 u 3a 1Ba roja oOyueHus mo 24 B Hexemo B 10
u 11 knmaccax. B temarnueckom ruranupoBarnu 1yt 10 i 11 kimaccoB mpearnonaratoTest pe3epB BpeMeHH, KOTOPBIN
YUUTENb MOXKET HCIIOJIb30BaTh 110 CBOEMY YCMOTPEHHUIO, U TOBTOPUTEIBHO-00001IAI0IINE YPOKH.

IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOI'O ITPEIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA




OcBoenune ydeOHOro mpeamera «Pu3Mka» Ha ypOBHE CpeaHero oOlmiero ooOpazoBaHus (yriyOnEHHBIA U
0a30BBIii  YpOBEHb) MJODKHO OOECTeYMBATh JOCTIDKEHHE CICAYIONUX JHMYHOCTHBIX, METalpeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATbBI

I'pasicoanckoe éocnumanue:
e c(hOPMHUPOBAHHOCTH I'PAXKITAHCKON MO3ULUU O0YYaIOLIerocs Kak aKTUBHOT'O M OTBETCTBEHHOTO
YJieHa POCCHICKOT0 O0IIECTBa;
® [IPUHATHUE TPATULMOHHBIX OOLIEUETOBEYECKUX I'YMAaHUCTUUECKHUX U JEMOKPATHYECKUX LIECHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEpecax I'PakJaHCKOro OOLIecTBa, y4acTBOBATH
B CaMOYIIPABJICHUH B IIKOJIE U JETCKO-IOHOUIECCKUX OpraHU3alusiX;
® yMEHHE B3aUMOJCUCTBOBaTh C COLMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUM C MX (DYHKIMAMHU
Y Ha3HAYCHHUEM;
® TOTOBHOCTb K T'YMAaHUTapHOU U BOJIOHTEPCKOU JESATEIbHOCTH.
Hampuomuuecxoe eocnumanue:
e c(hOpMHUPOBAHHOCTh POCCUHCKON IPaXkJaHCKOW WIAEHTHYHOCTH, TATPUOTU3MA,
® [[EHHOCTHOE OTHOILEHHE K FOCYJapCTBEHHBIM CUMBOJIAM; JOCTHXKEHUSIM Poccun B pU3UKe U TEXHUKE.
ﬂyxoeno-npascmsennoe eocnumanue:
e c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MOBEICHUS;
e CroCOOHOCTb OLIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HAa MOPaIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIEC B AEATECIBHOCTH Y4EHOIO;
®  OCO3HAaHHE JJMYHOT'O BKJIA/IA B IOCTPOCHUE YCTOMUYHUBOIO OYIyILIEro.

Ocmemuueckoe gocnumanue:
® DOCTCTUYCCKOC OTHOIICHHUEC K MUDPY, BKIIKOYAA 3CTCTUKY HAYYHOI'O TBOPUCCTBA, IIPUCYHICTO (1)I/ISI/I‘IGCKOI7I

HayKe.
Tpyoosoe socnumanue:
® HHTEpeC K pa3iINyuHbIM chepaM NpoPecCUOHANbHOMN JESITeNbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOI
U TEXHUKOM, yMEHHE COBepllaThb OCO3HAHHBIM BBIOOp Oynymiedl npodeccud U peanu30BLIBAThH
COOCTBEHHBIE KU3HEHHBIE TIAHBI;
® TOTOBHOCTb M CIOCOOHOCTH K 00pa30oBaHHUIO U caMO0OOpa30BaHUIO B 00sacTU (PU3UKU HA MPOTSHKEHUU
BCEU JKU3HU.

IKonozuueckoe eocnumanue:

e c(hOpMHUPOBAHHOCTH HKOJOTHUECKOH KyJIbTYphl, OCO3HaHUE INI00ATBHOT0 XapaKkTepa IKOJIOTHYECKUX
rpoosieM;

e [UIAHUPOBAaHUE W OCYLIECTBICHUE [JEHCTBUN B OKpYXKAlOIIEH CpelAe Ha OCHOBE 3HAHUA LeNel
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

® paCIIMpPEHUE ONBITA AEATEIbHOCTH IKOJOTUYECKON HAIIPABIIEHHOCTH HA OCHOBE MMEIOIUXCS 3HaHUH 110
¢dusnke.

lleuuocmu HAY4YHO20 RO3HAHUA:

e CcQOpPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO  pPa3BUTHS
¢du3nveckoil HayKH;

® OCO3HAaHHE IIEHHOCTHM HAay4YHOM JesITeNbHOCTH, TOTOBHOCTh B IIpollecce€ U3Yy4eHUs (QU3UKU
OCYILIECTBIIATh POEKTHYIO M UCCIIEI0BATENBCKYIO JEATEIHOCTh MHINBUIyaJIbHO U B IPYIIIIE.

B npouiecce gocTHKEHNSI TUYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS MPOrPaMMBbI CPEAHET0 00IIero oopazoBaHus
no ¢usuke y o0Oy4aromUXcs COBEPIICHCTBYETCS AMOYUOHANbHLIU — UHMENIeKm, TPenoararomui
c(hOpMHUPOBAHHOCTE:

CAMOCO3HAHUsA, BKIIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE HMOIMOHAIBHOE COCTOSHUE, BUICTH
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceO€;
camope2ynuposanusi, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE NPUHUMAThb OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh a/alTUPOBATHCA K SMOIMOHAJIbHBIM H3MEHEHHSIM U TPOSIBISATH THMOKOCTD,
OBITb OTKPBITHIM HOBOMY;;



BHYMpeHHel Momueayuy, BKIIOYAIOUIEH CTPEMIIEHUE K JOCTUKEHMIO LIEJIN U YCIIEXY, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEI!;

amMnamuu, BKIOYAIONIEH CTOCOOHOCTh TOHUMATh AYMOIMOHAIBHOE COCTOSIHUAE IPYTHX, YUUTHIBAThH €TO
IIPH OCYIIECTBIEHUU OOLIEHHUSI, CIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COYUANBHBIX HABLIKOS, BKIKOYAIOIINUX CIIOCOOHOCTH BHICTPAauBaTh OTHOIIEHHUS C APYTUMHU JIIOJIBMH,
3a00TUTBCA, IPOSABISATH HHTEPEC U pa3peiaTh KOHGIUKTHL.

METAINPEIMETHBIE PE3YJIbTATHI

yHHBepcaJILHBIe NMO3HABATEJbHbBIE IeHCTBUA

Ba3oBble JJoruuyeckue AelicTBUA:

CaMOCTOSITENILHO (JOPMYJIUPOBATh U aKTYAITM3UPOBATh MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEACIISTh UEIU ACATEIbHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUU UX TIOCTHIKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pACCMaTPUBAEMBIX SIBJICHUSIX;

pa3pabarbiBaTh IUIAH pEIICHUS MPoOIeMbl ¢ y4€TOM aHaIM3a HMMEIONIMXCS  MaTepHaIbHBIX
Y HEMATEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B I€ATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh PUCKU
MMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHUPOBAThH U BHIMOJIHATH paObOTy B YCIOBUSX PEAbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccaen0BaTeIbCKHE AEHCTBHS:

BJIJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMHU NOHATHSAMH M METOIaMU (PU3NYECKON HAYKH,

BJIQJIETh HAaBBIKAMH Y4eOHO-MCCIEOBATEIbCKOH M TPOCKTHOW JIESTeIBbHOCTH B 00JacTH (U3UKH;
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY HOUCKY METOJIOB pELICHUs 3a1ad (pU3nuecKoro
COJIep KaHuUs, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHHUS;

BJIaJIeTh BUJAMU JIEATEIBHOCTH 10 NOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETALUHU, IPeoOpa3oBaHUIO
U IPUMEHEHUIO B PA3JIMYHbIX YYEOHBIX CHUTYalUsX, B TOM YHCJIE IPU CO3JAHUU YUEOHBIX IPOEKTOB
B 00nacTu puU3MKu;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M M AaKTyaJlM3UpOBaTh 3aJady, BbIABUIATh THIOTE3y €€
peleHus, HaxOJUThb apryMeHThl JJs JO0Ka3aTelIbCTBA CBOMX YTBEPXKACHUHM, 3ajaBaTh IapaMeTphbl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJI€ PEUICHMs 3a/Jaddl pe3ysbTaThl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTEIbHON JEATEIBHOCTH, B TOM UHCIE MPU
U3Y4YEHUU (DU3HKHY;

JlaBaTh OILICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPHUOOPETEHHBIN ONBIT;

YMETb [IEPEHOCUTH 3HAHUS 110 (PU3HMKE B TPAKTUUECKYIO 001aCTh KU3HEIEATENbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUT'aTh HOBBIE HJIE€W, MpeiaraTb OPUTHMHAIbHBIE MOJIXOAbl U PELICHUs; CTaBUTh NPOOIEMBI
U 3aJ1a4i, AOIMYyCKalONINe ajJbTepPHATUBHBIE PEIICHNUS.

Padora ¢ nndopmanmei:

BJIaZICTG HaBbIKAMH MMOJTYYCHUA I/IH(l)OpMaHI/H/I (i)I/I3I/I'-IeCK01"O COZCPpIKAaHUA N3 UICTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENILHO OCYIIECTBISATh TMOMCK, aHAlIW3, CHCTEMAaTH3allMi0 M HHTepHpeTanuio uHpopmanuu
Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHHUS;

OILICHUBATH JIOCTOBEPHOCTH HH(pOpMAITNH;

HCIIOJIB30BAaTh CpEACTBA I/IH(l)OpMaHI/IOHHI)IX H KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEHICHUA
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3allMOHHBIX 3a7ad C CcoOOJI0JeHHeM TpeOoBaHUM
OPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHUEHBI, PecypcocOepeKeHH s, TPABOBBIX U ITUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpXkKaHUS B pa3IMYHbIX QopMmMaTax C Yy4E€TOM Ha3HAuYEHUS
nH(OpPMAIIUY U TIeNIEBOI ayAUTOPHH, BEIOUpAsk ONTUMATBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.



yHHBepcaJILHBIe KOMMYHUKATHUBHbIC JeicTBUA

Oo0menue:

OCYIIECTBIIATH OOILICHNE HAa YPOKaxX (DU3MKH U BO BHEYPOUHOH JIESATEIBHOCTH;
pacro3HaBaTh NPEANOCHUTKYA KOH(GIUKTHBIX CUTYAIi U CMATYATh KOH(IUKTHL;
Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOXO TOUKY 3PEHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPENICTB.

CoBMecTHAsI HCATEC/IBbHOCTDb:

MTOHUMATh 1 HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAUBUYATbHOM paboTHI;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX JIEHCTBUU C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA,;

IIPUHUMATH LA COBMECTHOM IESITEIBHOCTH, OPraHU30BbIBAaTh U KOOPAMHHUPOBATH ACUCTBUS IO €€
JOCTHKCHUIO: COCTABJIATH IUIAH JEUCTBUM, DPACIPEACIATh POJM C YYETOM MHEHMM Y4YaCTHMKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIa/1a U KaXJ0r0 y4acTHHKA
KOMaH/Ibl B OOIIMI pe3ysbTaT 110 pa3pabOTaHHBIM KPUTEPUSIM;

IIpesIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C MTO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUIECKON
3HaYMMOCTH;

OCYLIECTBISATh  IIO3UTUBHOE CTPAaTETMYECKOE IIOBEICHHE B pa3IM4HbIX CHUTyalUsX, IPOSABIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

YHuBepcaiabHble peryJisiTUBHbIE elCTBUSA

Camoopranu3aums:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEJIbHYIO JESATEIBHOCTh B 00NACTU (PU3MKU M aCTPOHOMMH,
BBISIBIIATH TIPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs pacuYE€THBIX M KAuE€CTBEHHBIX 3a/lay, IUIAH BBITOJIHEHUS
[IpaKTU4YECKOH  paboThl € yuéTOM  HMMEIOIIMXCA  PECYPCOB,  COOCTBEHHBIX  BO3MOXKHOCTEM
U IIPEIIOYTEHUN;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOT 0 IpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUIH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh NPUOOPETEHHBIH OIBIT;

CIOCcOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO IIMPOKON SPYIUIIMH B 00JIACTH (PUBHUKH, IIOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYyallMsAM, BHOCHTL KOPPEKTUBLI B JACATCIBbHOCTH, OUCHHUBATL COOTBCTCTBUC
PE3YIbTATOB LCIIAM;

BJIaJC€Th HaBBIKaMU MO3HaBaTeIILHOMI pe(l)J'IGKCI/II/I KaKk OCO3HaHusa COBCPIIACMbIX I[GI\/JICTBI/II\/'I
U MBICIIUTCIIBHBIX MPOUECCOB, UX PE3YJIbTATOB U OCHOBaHI/II\/'I; HUCIIOJIB30BaTh HpI/IéMI)I pe(imelccpm JUIA
OIICHKU CUTYyalluH, BBI60pa BCPHOI'O pCHICHUS;

YMETb OICHUBATDb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCIICHUSA 110 X CHUKCHHIO,

MMPUHHUMATh MOTUBBI U apIr'YMCHTHI APYTHUX IIPU aHAJIU3C PE3YJIbTATOB ACATCIILHOCTHU.

IIpunsTHe ceds1 M APyrux:

pUHUMATD ce0s1, MOHUMAs CBOM HEIOCTATKU U JJOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apITYMEHTHI IPYTUX [IPU AHAJIN3€E PE3YJIBTATOB JACSTEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OLIMOKH.

INPEIMETHBIE PE3YJIbTATBI

10 kaace

B npouecce nzydenus kypca ¢puznuku yriyoiaéHHoro u 6azosoro ypoBHs B 10 kinacce yueHUK HAyUUTCS:

B Ilouumats (I[GMOHCTpI/IpOBaTB) POJib (bI/ISI/IKI/I B E)KOHOMI/I‘-IGCKOI\/'I, TCXHOHOFH‘{CCKOI‘;I, 3KOJ'IOI“I/I‘-IGCKOI7I,

COIMAIBHON W ATUYECKOH cdepax NeaTeTbHOCTH YeJIOBEKa; pOJib M MECTO (DM3UKH B COBPEMEHHOM



HAY4YHOW KapTUHE MUPA; 3HAYEHUEe ONUCAMENbHOU, CUCeMAmu3upyrouel, 00bACHUMENLHOT
U NPOCHOCMUYECKOU QYHKYUL uzuyecKkol meopuy — MexaHuku, MONEeKYIAPHOU UUKU U MepMoou-
HAMUKU, POIb PU3UYecKoU meopuu 6 popMupo8aHuu npeoCmasieHull 0 GU3UYecKol KapmuHne Mupd,
pasznuyaTh (YIYUTBIBATh) YCIOBHUS TPUMEHUMOCTH MoJieiel (M3UIECKUX TeJl U MPOIIECCOB (SIBICHHM ):
MHepIUabHAs CUCTEMa 0TCUYETa, a0COIIOTHO TBEPIOE TEJIO0, MAaTepHalibHAsl TOUKA, PABHOYCKOPEHHOE

JBUKEHHE, CBOOOIHOE TajieHne, abCOMOTHO yrpyras nedopMaius, abCOTIOTHO YIIPyroe u abco-

JIOTHO HEYNPYroe CTOJKHOBEHHS, MOJENHU Tra3a, *KHUIKOCTH U TBEPIOTo (KPUCTAILITMYECKOTO) Tena,

WJICATIbHBIN ra3, TOYEUHBINA 3apsi, OJHOPOIHOE AIEKTPUUECKOE MOJIE;

[ pa3nuyath yCIOBHs (TPaHHUIIBI, 00JIACTH) IPUMEHUMOCTH (PU3HYECKUX 3aKOHOB, [IOHUMATh BCEOOIINH Xa-

pakTep (HyHIaMEHTAIBHBIX 3aKOHOB M OTPaHUYEHHOCTH UCIIOJIb30BaHHS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSICHATH MEXaHMYECKUE MPOIECCHI U SBJICHUS, UCTIONB3YSl OCHOBHBIC ITOJIOKEHUS U
3aKOHBI MEXaHHKH (OTHOCUTEIHLHOCTh MEXaHUYECKOTO IBMKEHUS, (OPMYJIbl KHHEMATHKH PaBHO-
YCKOPEHHOTO IBUXKECHHUS, npeobpazosanus I anunes 01a ckopocmu u nepemewjerus, 3akoHsl HploToHa,
npunyun omuocumenvHocmu I anunes, 3aKOH BCEMUPHOTO TATOTEHHSI, 3aKOHBI COXPAaHEHUS UMITYJIbCA
Y MEXaHUYECKOH SHEPTHUH, C6513b pAOOMbL CUbL C USMEHEHUEM MEXAHUYECKOU IHepeUU, YCl08Us pas-
Hogecusi meépoo2o mena);, TP 3TOM HUCIOJIB30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, VKA3bl-
8amb YCL06UL NPUMEHUMOCMU PU3UYECKUX 3aKOHO08. npeobpazosanutl I anunes, 6mopo2o u mpemove2o
3aK0H08 Hblomona, 3ak0H08 coXpaneHus uMnyibca u MeXaHudeckoll SHepeul, 3aKOHA 8CEMUPHO2O0
MACOMEHUsL,

aHAJIM3UPOBATh M OOBSCHATH TEIUIOBBIC MTPOIECCHI M SIBJICHUS, HCIIOJIB3YSI OCHOBHBIC MosiokeHus: MKT
Y 3aKOHBI MOJICKYJISIPHOW (DM3UKU U TEPMOJAMHAMUKH (CBSI3b JIABJICHUS MICATBLHOTO ra3a co CpeaHen
KHHETUYCCKOW YHEPTUEH TEIUIOBOTO JBIKEHUS W KOHIICHTPAIIUEH €ro MOJICKYJI, CBSI3b TEM- Mepary-
PBI BEIIECTBA CO CPEHEH KMHETHYECKOW YHEPTHUEH TETIIOBOTO JBMKECHUS €0 YaCTHII, CBS3b JaBlie- HUS
UJICaTBHOTO ra3a ¢ KOHIICHTPAIUEeH MOJICKYJI U €ro TeMIleparypoi, ypaBHeHue MenaeneeBa— Kia-
MelHpoHa, IEPBBI 3aKOH TEPMOIUMHAMUKH, 3aKOH COXPAaHEHUS YHEPTUH B TCILIOBBIX MPOIIECCaxX); MPH
3TOM HCIIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bl8AMb YCA08USL NPUMEHUMOCMU
ypaesuerus Menoeneesa—Knanetipona;

B aHaJIU3UPOBaTh U OOBACHSITH (OMHCHIBATH) JJCKTPUYCCKUE SIBIICHHS, UCIIOJB3Ysl OCHOBHBIC MOJIOXKE-
HUS ¥ 3aKOHBI DJICKTPOAMHAMHKH (3aKOH COXPaHEHHS dJIEKTPUYECKOT0 3apsiza, 3aKoH Kynona, nomen-
YUATLHOCMb 2NeKMPOCMAMULECKO20 NOA, NPUHYUN CYNEPROZUYUY DTIeKMPULECKUX NOel, NPU IMOM
VKA3b16AsL YC08USL NpUMeHUMocmu 3akona Kynona, a Takke MPaKTUYEeCKH BaKHbIC COOTHOIIICHHUS: 3a-
KoHBI OMa JJIsl y9acTKa LEenH U JJIs 3aMKHYTOH JJIEKTpHUYECKOU 1emH, 3akoH J[xoyns—Jlenna, npa-
suna Kupxzoga, 3axonst Dapaoes 0ns s1eKkmpoau3a);

ONnUCHIBAMb PU3UUECKUE NPOYECChL U SGNEHUS, UCNOb3YSL BEIUYUNbL: NEpeMeyeHUe, CKOPOCMb, YCKO-
PpeHue, UMNYIbC meld U CUCIeMbl mel, CULA, MOMEHM CUTbl, 0asileHue, NOMEHYUANbHAS IHEePIUsl, KU-
HemuyecKkasi SHepeusl, MexaHuyeckas 3Hepeusi, paboma Culvl, YeHmpocmpemumenbHoe YCKoOpeHue,
CUNA MAHCECU, CULA YIPY2OCIU, CULA MPEHUsl, MOWHOCMb, dHEp2Usl 83aumooelicmeus mena ¢ 3em-
NE1l 6OIU3U €€ NOBEPXHOCMU, dHEPUS YIPY2OUl OeqhopMayu NPYICUHBL, KOTUYECTNBO MENI0mbl, A06Co-
JIOMHas memnepamypa mend, paboma 8 mepmMoOUHAMUKE, BHYMPEHHSS IHEPeUs UOealbHO20 OOHO-
AMOMHO20 2a3a, paboma udearbHO20 2a3d, OMHOCUMENbHAS 81AXCHOCMb 8030yxa, KII/] uoeanvroeo
MENI0B020 08ULAMENSL, INEKMPUYECKOe NOe, HANPINCEHHOCMb IIEKMPULEeCcK020 NOJsl, HANPSINCEH-
HOCMb NOJIsL MOYEUHO20 3apa0d WU 3APAXCEHHO20 wapa 6 aKyyme u 6 OudieKmpuxe, nOmMeHyua
NEKMPOCMAMUYECKO20 NOJIAL, PAZHOCHb NOMEHYUALO08, INeKMPOOSUNCYWAs CUNLA, CULA MOKA, HANPSI-
Jcenue, MOWHOCMb MOKA, 3JeKMpUudeckds EeMKOCMb HI0CK020 KOHOEHCAmopd, CONnpomuesieHue
yuacmka yenu ¢ nocued08amenbHulM U NapailesibHblM COeOUHEHUeM Pe3UCMOPO8, IHEPeUs dNIeKmpu-
YecKoeo nojis KOHOeHCamopa,

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SIBICHUI: MEXaHNYECKOe JBIKEHUE, TETIOBOE JBU-
YKCHHUE YaCTUI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE MBIKEHHE, MU y3us, UCTIapeHne, KHIIe-
HUE ¥ KOHJICHCAIHS, IJIABJICHHE W KPUCTAJUTN3AINS, HAITPABJIICHHOCTD TEIIONEePEIadun, dJICKTPH3AIII
TeIl, 9KGUNOMEHYUATLHOCTb NOBEPXHOCIU 3APANCEHHO20 NPOBOOHUKA

MIPOBOJIMTH MCCIICAOBAHNE 3aBUCUMOCTH OJHON (PH3UUECKON BEIIMYMHBI OT JPYTOH C HCITOIb30BAaHHEM
MPSMBIX U3MEPEHUI: TTPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIBTATHI MOJTyUdECHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIUYMH 8 UOe 2PAPUKO8 C YUEMOM AOCONIOMHBIX NOZPEeUHOCmell usme-
penutl, JeTnaTh BBIBOJIBI o pe3ysbTaram WCCIICIOBAHUS;



MIPOBOJIMTH KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEIUYHMH; IPU 3TOM BBIOUPATH ONTHMAJILHBIA Me-
TOJ U3MEPCHHMSI, OIICHNBATh a0COJIIOTHBIC U OTHOCHUTEIIBHBIC ITOTPEITHOCTH MPSIMBIX U KOCBEHHBIX
U3Mepe-HUil;

npPoBOOUNb ONBIMbL NO NPOGEPKE NPEONONCEHHOU SUNOMe3bl. NIAHUPOBAMb IKCNEePUMEHM, COOu-
Pamv IKCHEPUMEHMATILHYIO YCIMAHOBKY, AHAAUUPOSAMb NOJIYYEHHblEe Pe3VIbmampl U 0elamb Gbl-
800 0 cma-myce npeonioNCeHHOU 2UNOme3nl,

co0roaTh MpaBmiia 0€30IaCHOrO TPy/ia MPHU MPOBEICHUU MCCIICIOBAaHUN B paMKaX y4eOHOIO JKC-
IIe- PUMEHTA, NPAKmuKyma U y4eOHO-UCCIIeA0BATEIbCKON U MPOCKTHOW EATEIbHOCTH C UCIIOb-
30Ba-HUEM H3MEPUTEIBHBIX YCTPOUCTB U 1a00OPATOPHOTO 000PYIOBAHUS;

peliath pacyETHBIC 3a1a4d C SBHO 3aJaHHOW U Hes16HO 3a0anHou (PU3NIECKOH MOJICIIBIO: Ha OCHO-
Ba- HUM aHaJKM3a YCJIOBHS OOOCHOBBIBATH BHIOOP (DM3MUECKON MOJIENIH, OTBEUAIOICH TPpeOOBaHU-
SIM 3a- JIa49M, IPUMEHATH (OPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIAMbl Pu3uieckux meoputl
MIPH HMC- TIOJIb30BAHUU MATEeMAaTUYECKUX METOJOB PEIICHUs 3a71ad, MPOBOAUTH PAacU&Thl HA OCHO-
BaHUU UMEIO- IIIMXCS JaHHBIX, aHAJTM3UPOBATh PE3yJIbTaThl U KOPPEKTHPOBATh METOBI PEIICHUS C
y4€TOM TOTYYCH-HBIX PE3yIbTATOB;

peliaTh KaueCTBECHHBIC 33J[a4H, mpeOyioujue NPUMEeHeHUsl 3HAHUL U3 PA3HBIX PA30e108 WKOIbHO20
Kypca Qu3uKku, a maxdice UHmezpayuy 3HAHUll u3 Opyeux npeomemos eCmecmeeHHO-HAYUHO2O0
YuKIa: BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCYXKICHHUI C ONOPOW HA U3yYCHHBIC 3aKOHBI, 3aKO0-
HOMEPHOCTHH (DU3UYCCKUE SIBICHUS;

UCNONIL306aMb Meopemu4ecKue 3Hanus 0ns 00bACHEeHUsT OCHOBHbIX NPUHYUNOE pabombl uzmepu-
meb-HbIX NPUOOPO8, MEXHUYECKUX YCIMPOUCTE U MEXHOI02UYECKUX NPOYECCO8;

MCIOJIb30BaTh TEOPETUYCCKHE 3HAHUS MO (U3MKE B TOBCEIHEBHON XU3HU I oOecrieueHus: 0e3-
OIlac- HOCTHU TNPHU OOpaIlEHUH C MPUOOPAMU M TEXHUYECKUMHU YCTPOWCTBAMH, JIi COXPAHCHHUS
3II0OPOBbSI U COOJIIOJICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie;

MIPUBOJIUTH TIPUMEPHI BKJIAJa POCCHMCKUX M 3apYyOEKHBIX YUIEHBIX-(DH3UKOB B pa3BUTHE HAYKHU, B
00Bb-sICHEHHE TIPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTUH;

AHATIU3UPOBAMb U OYEHUBAMb NOCAEOCMBUsL ObLMOBOU U NPOU3BOOCMBEHHOU 0eAmMeNbHOCMU Yelo-
8eKa, CBA3AHHOU C (U3UUECKUMU NPOYECCaMU, ¢ NO3UYULL IKOI02UYecKol Oe30nacHocmu, npeo-
cmas- JIeHutl 0 payUoOHAIbHOM NPUPOOONOIb306AHUU, A MAKNHCE PA3ZYMHOM UCNOAb308AHUU O00-
CIMUIICEHUL HAYKU U MEXHOA02Ull O/ OANbHeUule20 Pa3eumuist 4eiogeuecko2o 0ouecmaa;

MIPUMEHSITh pa3uYHbIe CIIOCOO0BI paboThI ¢ HH(pOpMAaIHel PU3NIECKOTO COIepPKaHus C UCIOIh30Ba-
HUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHUI: TIPH 3TOM HCIOJIH30BaTh COBPEMEHHBIC WH-
(dop- MalMOHHBIE TEXHOJOTUU JUJIs TOMCKA, MepepaboTKU U MpeabsBIeHUS y4eOHOW M Hay4dHO-
MOMYJSIPHON HH(pOPMAINK, CTPYKTYPUPOBAHUS U MUHTEpIpETAi UHPOpMAaLUK, MOTyYeHHOU U3
Pa3INYHBIX WC- TOYHHKOB; KPUTHYCCKH aHAIM3UPOBATH TOTydaeMyt0 HHPOPMAITUIO U OYEeHUBAMb
e€ 00CMoBepHOCMb KAK HA OCHOBE UMEIOWUXCSL 3HAHULL, MAK U HA OCHO8E AHAIU3A UCTOYHUKA UH-
Gopmayuu;

NPOSIBIIAIMb OP2AHUSAYUOHHBLE U NO3HABAMENbHbLE YMEHUSL CAMOCMOSIMENbHO20 NPUOOPEmeHUsi HO-
8bIX 3HAHULL 6 npoyecce GbINOJIHEHU NPOEKMHbIX U Y4eOHO-UCCIe008aMeNbCKUX pabom;
paboTaTh B TpyMIE C BHIMOJTHEHUEM PAa3IMYHBIX COIHAIBHBIX POJIeH, MIIAHUPOBATh paboTy TpyM-
TTBI, paIio- HAIBHO PACTIPE/ISNIATh SATSIIFHOCTh B HECTAHJAPTHBIX CUTYAIHSIX, aJICKBATHO OIICHHU-
BaTh BKJIA]] KaK-JIOTO U3 YYaCTHUKOB TPYIIITHI B PEIICHUE pacCMaTpUBaEMOM MPOOIIeMBIL;

NPOsLEIAMb MOMUBAYUIO K 0)y0yuyeli npophecCcuoHaIbHOU 0esimebHOCMU N0 CREYUATbHOCHISIM (DUSUKO-
MexHUu4ecKo20 npoghuis.

11 kaace

10

B nporiecce nzyuenus kypca pusnku yriryonéHHoro u 6a3oBoro ypoBHs B 11 kiacce yueHUK HAyqHUTCS:

NOHUMAaTh (AEMOHCTPUPOBATH) POJb (PU3MKH B SKOHOMUYECKOH, TEXHOJIOTHYECKOH, COLMAIbHOM
U 3TUYEeCKOW cdepax NesATeIbHOCTH YelOBEKa; pPojb U MECTO (U3UKH B COBPEMEHHOW Hay4yHOMU
KapTHUHE MUPA; POJIb ACTPOHOMUU B MIPAKTHUECKOHN NESTEIILHOCTH YeJIOBEKa U JajJbHEHIIeM HayqHO-
TEXHUYECKOM Da3BUTHM; 3HAYEHUE ONUCAMENbHOU, CUCmeMamusupyrowel, o00bACHUMeNIbHOU
U NPOCHOCMUYECKOU (YHKYUU Quauyeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUaTbHOU Mmeopuu
OMHOCUMENbHOCU, K8AHMOBOU u3uky, poib (HU3NYECKON TeopuH B (HGOPMUPOBAHUU
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NpeCTaBICHUN O (U3UUECKOM KapTHHE MHpa, MecTO (hU3MUecKOW KapTUHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O IPUPOJIE;

pasznuuaTh (YUYUTHIBATh) YCIOBUS MPUMEHUMOCTH Mojieiel (PU3NYECKUX TN M TPOIECCOB (SBICHUN):
OJTHOPOJHOE DJIEKTPHUYECKOE H OJHOPOJHOEC MArHMTHOE TMIOJsI, TapMOHHYECKHE KojeOaHus,
MaTEeMaTHYeCKU MasTHUK, UJICAbHBIN NPYKUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATbHBIN
KoJsie0aTeIbHbIN KOHTYP, TOHKAs JIMH3a; MOJIENIEH aToMa, aTOMHOTO siJipa M KBAHTOBOW MOJIEIIN CBETA;
pasznuyath ycjaoBusl (TpaHULbI, 00JacTH) NPUMEHUMOCTH (U3MUECKHX 3aKOHOB, HOHUMAMb
gceobwull xapakxmep @yHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCHb UCHONb308AHUSL YACTHBIX
3aKOHO8;

aQHAIM3UPOBATh M OOBICHITH DJIECKTPOMATHUTHBIE TPOIECCHl W SBICHUS, HCIOJIB3Ys OCHOBHBIC
MOJIOKCHUST M 3aKOHBI JJICKTPOJAMHAMUKH U CICIUAIBHON TEOPUU OTHOCHUTEIHHOCTH (3aKOH
COXPaHEHHUs DIIEKTPUUECKOro 3apsiaa, cuia Awmmepa, cuia JlopeHa, 3aKOH 3JIE€KTPOMarHUTHON
uHayKnuy, npaBwio Jlenma, cBsazp DJIC caMOMHAYKIMH B 3JEMEHTE 3JICKTPUUYECKON ILenu Cco
CKOPOCTbIO HM3MEHEHHMS CHJIbl TOKa; IIOCTYJaThl CHEIHAIbHOM TEOPUU OTHOCUTEIHHOCTH
OlHIITENHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOILIECCHI U SBIICHUS, UCIOJIB3YS MOJOXKEHHS KBAaHTOBOM
¢busuku (ypaBHeHUe DWHINTEHHA 111 poTodddexTa, mepBblii U BTOPOIi moctynarsl bopa, mpuHIun
COOTHOILIGHUS HeompenenéHHocTel [ ei3eHOepra, 3aKOHBI COXpAaHEHUS 3apsAIOBOTO M MAacCOBOTO
YHCell M SHEPTUHU B SJEPHBIX PEAKIIHMAX, 3aKOH PaIUOAKTUBHOTO pacmaja);

ONMHMCHIBATh (M3MUECKHE TMPOLECChl W  SBJICHHS, WCIONB3yS BEIMYUHBL:  HANPSKEHHOCTH
ANEKTPUYECKOTO  TMOJIsI, MOTEHUHANT JJIEKTPOCTATUYECKOTO IO, PAa3sHOCTh MOTEHIHUAJOB,
ANEKTPOABIIKYILA CHJIA, WHAYKIHMS MarHUTHOTO TIOJNIs, MAarHUTHBIM TMOTOK, cujaa Awmmepa,
WHIYKTHBHOCTD, JJICKTPOJBIDKYINAS CHJIa CAMOWHIYKIIMH, YHEPTHsI MAarHUTHOTO TOJIS TPOBOIHUKA
C TOKOM, PEISTUBUCTCKUM UMIYJbC, MOJTHASI JHEPIUsl, JHEPTUS TOKOSI CBOOOTHON YaCTHIIbI, SHEPTHS
¥ UMIYJIbC OTOHA, MACCOBOE YHCIIO U 3apsi sipa, SHEPTHUS CBS3H SJIPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (PU3MYECKUX SBICHHM: SJICKTPOMArHUTHAs WHAYKLHUSA,
CaAaMOWHIYKITUS, PE30HAHC, MHTEPPEPEHIHS BOJH, MUMPaKIUs, TUCIEPCHs, MOITHOE BHYTPCHHEE
oTpaxkeHue, ¢oroanekTpuueckuit 3pdexr (poroaddexr), anpda- n Oera-pacmansl saep, ramma-
U3ITydeHue sjiep; GU3NIecKue MPUHITUIBI CIEKTPATEHOTO aHATN3a U pa0oThI Jla3epa;

onpeodensimeb HanpasieHue UHOYKYUU MASHUMHO20 NOJsL NPOBOOHUKA C MOKOM, CUbl Amnepa u cumvl
Jlopenya,

cmpoums uszobpasicenue, co30agaemoe NIOCKUM 3ePKAIOM, MOHKOU JIUH30U, U paccuumsléams €20
Xapakmepucmuxu,

NPUMEHAMb OCHOBONOAA2AIOWUe ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol AHAIU3d
U 00vACHeHUS DUIUYECKUX NPOYecco8, NPOUCXOOAUUX 8 36€30aX, 6 36630HbIX  CUCMEMAXx,
8 MeJHC2ANIaKMU4eckoll cpeoe; 08UdNHCeHUA HeDeCHbIX mell, I80NI0YUL 36630 U BcenenHnoll,

MPOBOJNUTh HCCIEIOBAHUE 3aBHCUMOCTEH (DU3MYECKUX BEIUYUH C MCIHOJIB30BAHUEM MPSMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHPOBATh pPe3ydbTaThl MOTYyYECHHOU
3aBUCHMOCTH (DU3NYCCKUX BEIUYMH B BHJE TPaUKOB C y4ETOM aOCOTIOTHBIX MOTPEITHOCTEH
W3MEpEHUH, JIeNnaTh BEIBOJIBI 110 Pe3y/IbTaTaM UCCIICTOBAHMS;

MIPOBOJNTH KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BEIMYUH; IIPH 3TOM BBIOUPATh ONTUMAIBHBIA METO/
U3MEpEeHUs, OIICHUBATh aOCONIOTHBIE M OTHOCHTEIbHBIC TOTPEUTHOCTH MPSMBIX M KOCBEHHBIX
U3MEpEHU;

MIPOBOJUTH OTBITHI TIO MPOBEPKE MPEATOKEHHOW THIOTE3bI: MIAHUPOBATh HKCIIEPUMEHT, COOMPATh
IKCIIEPUMEHTAILHYIO  YCTAaHOBKY, AaHAJIM3WPOBATh IOJIYYEHHBIC PE3yJbTaThl U JIEIaTh BBIBOJ
0 CTaTyce MpeI0KEHHON TUITOTE3HI,

ONUCHIBAMb MEMOObL NOJYYEHUs HAYYHBIX ACIPOHOMUYECKUX SHAHUL,

coOnrofaTh mpaBuia 0€30MacHOro TpyAa MpPH TPOBEACHHHM HCCIEIOBaHHI B paMKaxX y4eOHOTO
DKCIIEPUMEHTa,  MPAKTUKyMa H y4eOHO-HCCIIeIOBATeNbCKOM M MPOEKTHOH  JIeATEIbHOCTH
C MCIIOJTb30BAaHUEM M3MEPHUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHUS;

pewmiath pacy€THBIE 337a4M C SIBHO 3a/laHHOW U HeA6HO 3a0aHHOU (hu3uueckol Mooenvio. Ha
OCHOBaHWU aHaIN3a YCJIOBHS BHIOMpaTh (PU3UYECKHE MOJEH, OTBEHalolIue TPeOOBaHUSIM 3aauu,
MPUMEHITh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (U3MUECKUX TEOpUil mpu
WCIOJIb30BAHUU MAaTEeMATUYECKUX METO/IOB PEIICHUS 3a1a4, IPOBOAUTH PACUETHI HA OCHOBAHHH
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UMEIOIIUXCS JTaHHBIX, aHAJTU3UPOBATh PE3YNIbTAThl U KOPPEKTUPOBATH METOJBI PEIICHUS ¢ y4ETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3aJla4yM, TPEOYIOIIME MPUMEHEHHUS 3HAaHUH U3 Pa3HbIX Pa3/IeiioB IIKOJIHLHOTO
Kypca Gu3uKU, a makaice uHmezpayuu 3HaAHULL U3z Opyeux npeomMemos eCmecmeeHHo-Hay4Ho20 Yukia.
BLICIPAUBAMb  JIOSUYECKVIO  YENOYKY  PACCYICOCHUUl C ONOpol HA  U3YYEHHble  3AKOHbI,
3AKOHOMEPHOCMU U puzuuecKue s1eHus;

ucnoIvL306ams  meopemudeckue 3HAHUS 0N OOBACHEHUs OCHOBHLIX NPUHYUNOE  pabdomul
UBMEPUMENbHBIX NPUOOPOB, MEXHUYECKUX YCMPOUCME U MEXHOI02UYEeCKUX NPOYeccos;

MPUBOJIUTH TPUMEPHI BKIIAJa POCCHUCKHX W 3apYOCKHBIX YUEHBIX-(DH3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

AHATUBUPOBAMb U  OYEHUBAMb NOCIeOCmBUs 0biMosol U NPOU3BOOCBEHHOU OesimelbHOCU
YeoBeKd, CGA3AHHOU C (QUUYECKUMU Npoyeccamu, ¢ NO3UYULL IKOI0SUHEeCKOlU 0Oe30nacHocmu,
npeocmasieHull. 0 PAYUOHATILHOM NPUPOOONONL30BAHUU, A MAKICE PAZYMHOM UCHOAb308AHUU
00CMUdICeHUL HAYKU U MEXHON02Ull 0J1s OANbHEeUue20 pa3eumusl 4elogeyecko2o 0ouecmaa;
MPUMECHSTh pasjM4YHble  CIIOCOOBI  pabOThI ¢ MHpOpPMAIUEH  (U3UYSCKOTrO  COJEPIKAHUS
C HCIOJb30BAHUEM COBPEMCHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHMM: IPH 3TOM HCIOJIb30BaTh
COBpeMeHHBbIC WH(OPMAIIMOHHBIC TEXHOJIOTHUH JIJISl TIOUCKA, TIEpepaboTKU U MPEAbIBICHUS YIeOHON
U Hay4HO-TIONYJISPHOW WH(OPMALMU, CTPYKTYPUPOBAaHUS W HWHTEpHpeTanuu HHOOpMAIHH,
MOJIYYCHHOW M3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOTYIacMyl0 WH(OPMAIIHIO
U OICHHBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U HAa OCHOBE aHaIW3a
MCTOYHHKA HH(POPMALINH;

NpOs6IAMb OP2AHUZAYUOHHbIE U NO3HABAMENbHbIE YMEHUs CAMOCMOSIMENbHO20 NPUobpemeHtus.
HOBBIX 3HAHUIL 8 NPOYeECcce BbINOJIHEHUS NPOEKMHBIX U YUEOHO-UCCIe008amelbCKux pabom, paboTaTh
B TPYIIE C WCIOJHEHUEM pPAa3JIMYHbIX COIMAIBHBIX pPOJICH, IUIAHUPOBAaTh pabOTy TPYIIIHL,
paIMOHATILHO PaCTPECIIATh JEATSIIBHOCTh B HECTAHIAPTHBIX CHUTYAlHsX, aJCKBATHO OIICHUBATH
BKJIQJI K&XKJIOTO U3 YYACTHHKOB IPYIIIBI B PEHICHUE PACCMATPHBAEMOM MTPOOIIEMBI;

NPOsBIAMb MOMUBAYUIO K O)Oyuell NPoghecCuoHanbHOU 0essmelbHOCIU RO CReYUATbHOCMAM (USUKO-
MeXHUYecKo20 npogus.



COJAEPKAHUE YYEBHOI'O INIPEJMETA «®PU3UKA»

10 kaace

bazoBblit ypoBeHb (2 yaca)

VYrayOneHHbiii ypoBeHs (5 yacoB)

Tema 1. ®usuka 1 METOIbI HAYYHOTO TTO3HAHHUSA (2 Yaca)

Tema 1. ®usuka 1 METOIbI HAYYHOTO Mo3HaHus (6 4acoB)

®du3uka — Hayka o npupoje. Hayunsle METOIBI NO3HAHUS OKPYXKAIOLIErO0 MU-
pa. Poib 3kciepuMeHTa ¥ TEOpUH B IPOLIECCE [TO3HAHUS IIPUPOJIbL. DKCIIEPU-
MEHT B ¢u3uke. MozenupoBanue pU3HMUECKUX SBICHUN U ITPOLIECCOB.
Hayunsie runore3sl. @usndeckue 3aK0HbI U TEOPUHU. | paHULIBI TPUMEHUMO-
cTH (huznyeckux 3akoHoB. [IpuHuun coorsercTBus. Posb 1 MecTo Gpu3uku B
(opMUpPOBaHNY COBPEMEHHON HayUYHOM KapTUHBI MUpa, B IPAKTUYECKOH Jes-
TEIBHOCTH JIFOJIEN.

Hemonctpanuu 1. AHamoroBble ¥ U(PPOBBIC U3MEPUTEIBHBIE PHOOPHI, KOM-
IIBIOTEPHBIE TATUYUKHU

dusnka — QyHmaMeHTaIbHast HayKa o npupozae. Haydnslil MeToa Ho3HaHUSU
METO/JIbI UCCIICIOBAHUS (U3NYCCKUX SBIICHUN. DKCIIEPUMEHT U TCOPHSIB
mpolecce Mo3HaHus npupoasl. Habmonenre u skcrepuMeHT B GU3HKe.
Cnocobul usmepenus (husudeckux eeluduH (AHaI0208ble U Yugdposwvle ume-
[pumenvHvie npubopsl, KOMNbLIOMEPHLIE damuuKosgvle cucmemsl). Iloepeuiro-
Ccmu usMepeHull (u3uUUecKux 6eudun (A6CoIIOMHAsL U OMHOCUMETLHAS).
MonenupoBanue GpU3NUECKUX SBICHHUM U MPOIECCOB (MaTepualibHas TOUYKA,
a0COJIIOTHO TBEPOE TEJO, UACAIbHAS KUIKOCTh, UJCATBHBINA T'a3, TOUCUHBII
3apsia). ['unoreza. Gusnueckuii 3aK0H, TPAHUIBI €70 TPUMEHUMOCTH. DOu3n-
geckas Teopusi. Poib u Mecto Gpusuku B GOpMUPOBAaHUN COBPEMEHHOW Hayd-
HOM KapTUHBI MUPA, B IPAKTUYECKON JAEITETbHOCTH JIIOICH.
Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomwl, npaKmuxkym
1.  HU3zmepenue cunvt moka u Hanpsajicenus: 8 yenu NOCMosHHO20 MoKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX UZMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yughposoti nabopamopueti no gusuxe. Ilpumepol uz-

Mepe-HUsl PU3ULeCKUX eIUUH NPU NOMOWU KOMNLIOMEPHBIX OAMYUKOB.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 yacoB)

2.1 Kunemaruka (10 gacoB)
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Mexanuueckoe JABHMIXXCHUC. OTHOCHUTENBLHOCTh MEXaHUYECKOTO JABUXXCHUA.
Cucrema orcuéra. Tpaekropusl.

[Tepemenienue, CKOPOCTH (CPEHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
peHue MaTepuaibHOU TOYKH, UX MIPOEKLUU Ha OCH CUCTeMbI kKoopauHart. Cio-
JKEHUE NIEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHEHHOe ABuxkeHue. ['paduku 3a-
BHCHMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IIyTU U IIEPEMEIIEHUSI MaTe- pU-
aIbHON TOYKU OT BPEMEHH.

CBoOoiHOE MTajieHne. Y CKOpeHHe CBOOOHOTO A ICHHUS.

KpuBonuneiinoe aBmxenue. J[BrmxkeHne MaTepuaaibHOM TOUYKH IO OKPYKHO-
CTHU C MOCTOSHHOM MO MOJIYJIIO CKOPOCThIO. YTJI0Bask CKOPOCTh, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LlenHTpocTpemMuTensHOe yeKope-

Hue. Texnuueckue ycmpoucmea u npakmuyeckoe npumMeHenue. CuuaoMeTp,

Mexannueckoe naBrkeHHE. OTHOCHUTENBHOCTh MEXaHUYECKOTO JBHIKCHUS.
Cucrema orcuéra.

[Ipsmas u obpamuas 3a0a4u MexXaHuKu.

Paouyc-eexmop mamepuanbHol mouKku, e20 npoeKyuu Ha OCU CUCHeMbl KO-
opounam. TpaekTopus.

[lepemenienune, CKOpoCTh (CpelHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
peHHEe MaTepHaIbHON TOYKH, UX MPOEKIIMK HA OCH CHCTEeMbl KoopauHaT. Cio-
KEHHE MepeMEeIEeHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NPSAMOJIMHEHHOE [BUKECHUE. 3aBUCH-
MOCTh KOOPJHMHAT, CKOPOCTH, YCKOPEHHS W IYTH MAaTCPUATBHOH TOYKH OT
BPEMEHHU U UX IpaUKH.

CBoOonHoe mazneHue. YckopeHue cBOOOJHOTO MaAeHHUs. /[gudicenue mena,
Opouwenn020 noo y2i1oM K 20pu3onumy. 3a8ucumocms KOOPOUHAm, CKOpoCmu
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JBUKEHHE CHApSIOB, LIEMTHbIE U PeMEHHBIE NIEpeaayn.
|/[emoncmpayuu
1. MO[[GJ'IB CHUCTEMbI OTC‘-IéTa, HWIUTIOCTpAlA KWHEMATUUCCKUX XapakK-
TCPU-CTUK ABUIKCHUA.
2. [Ipeobpa3zoBanue IBUKEHH C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.
3. [lanenue Ten B BO3AyXe U B Pa3pekeHHOM IPOCTPAHCTBE.
4.  HaGmroneHue ABMKEHUS TeJa, OPOIIEHHOTO MOJT YTJIIOM K TOPU30HTY U
rO-pU30HTAIBHO.
5. U3mepenue yckopeHust CBOOOAHOTO MaACHHUS.
6. HanpaBnenue CKOpOCTH MPU JBUKEHUH IO OKPYKHOCTH.
Yuenuueckuii sKcnepumenm, 1a6opamopmsie pavomuor’

1.  HN3yyeHue HepaBHOMEPHOTO JIBUKEHUS C IIENIbI0 ONPEICICHUS MIHO-
BEH-HOU CKOPOCTH.
2. HccenenoBanue COOTHOLIEHUS MEXAY ITyTSMU, IIPOUICHHBIMA TEIIOM

3a MOCJe0BaTeNbHbIE PaBHbIE IPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEH-
HOMJIBMKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

3. 3ydyenue ABMKEHUS IapHKa B BA3KOU KHUIKOCTH.

4. V3yueHne ABMXKEHUSA Tela, OPOIIEHHOTO TOPHU30HTAIIBHO.

U YCKOpEHUs MAmepuaibHoL moyky om epemenu u ux epaguxu. KpuBoauHe-
HOE JIBWKEHUE. [[BirkeHre MaTepraIbHOM TOUKHU IO OKPYKHOCTH. YTJI0Bas U JIU-
HeiHas ckopoctsk. [leproa n yacrora oOpamienus. LieHTpocTpe-MuTenbHOe
(HOpMaJIbHOE), KacaTebHOE (TAHTCHIIMAJILHOE) U ITOJTHOE YCKOPE-HUE MaTepH-
aJbHOU TOYKH.

Texuuueckue ycmpoiicmea u mexHoi02udeckue npoyeccyl: CuaoMeTp, IBU-
JKEHUE CHApSJIOB, LEMHBbIC, MIECTepEHYAThIE U pPEeMEHHBIC Tepeaadd, CKO-
[pocmuule nugmoi.

|/[emoncmpayuu

Monenb cucTeMbl OTCUETA, MIUTFOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTUK
JIBYOKCHUSI.

Cnocobvl uccnedo8aHus O8UNCEHULI.

Unniocmpayus npedenbHo20 nepexooa u usmepenue MCHO8eHHOU CKOPOCHIU.
[TpeoOpazoBaHue NBUKEHUH C UCTIONIB30BAHHUEM MEXaHU3MOB.

[Tagenue Texn B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

Habmroienue nBuxenus Teaa, OpoieHHOro Mo/l YIJIoM K TOPH30HTY U TOPH-
30HTAJIBHO.

Hanparenue CKOpOCTH MU IBIKEHUH 110 OKPY>KHOCTH.

IIpeobpazosanue y2n080ti ckopocmu 8 pedyKkmope.

Cpasuenue nymeu, mpaekmopuii, CKOpocmeu 08UNCEHUsL 00HO20 U MO20 Jice
meia 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit skcnepumenm, nabopamopnsvie pabomol, npaxmuxym V3yqe-
HUE HEPAaBHOMEPHOTO JIBIKEHUS C IENBI0 OMpeieNieHHs MTHOBEHHOMCKOPO-
CTH.

Hszmepenue yckopeHus npu npsSmMoIuHeliHoM PagHOYCKOPEHHOM O8UNCEHUU

1O HAKIOHHOU NIOCKOCMIU.

Hccnedosanue 3agucumocmu nymu om epemeHu npu paeHoyCKOPEHHOM O8U-
JHCEHUU.

Usmepenue yckopenusi c600600H020 nadenusi (PeKOMEeHO08AHO UCNOIb308A-
Hue yugposoti 1adbopamopuis).

W3yueHne NBUMXKEHHS Tena, OpOIIEHHOTO TOPH3OHTAIBHO. [Ipogepka euno-
mes3bl 0 NPAMOU NPONOPYUOHATLHOU 3A8UCUMOCTIU MENHCOY OATbHOCIbIO NO-

1éma u HauanbHOU CKopocmbio meila.

2 3necb v fanee NPUBOAMTCA PACLUMPEHHbIN NepeveHb N1abopaTopHbIX PaboT 1 ONbITOB, U3 KOTOPOTO yYKUTENb AeNaeT BbIGop N0 CBOEMY YCMOTPeHUIo ¢ y4éTom BbibpaHHoro YMK 1 umetoLwerocs o6opyaoBaHums.
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U3yuenue 0sudicenus meaa no OKpy#CHOCMU ¢ NOCMOAHHOU NO MOOYIIIO CKO-
[pocmuio.

Hccnedosanue 3asucumocmu nepuooa oopaujeHusi KOHUYecKo20 MAasimHuKa
om e2o napamempos.

2.2 Jlunamuika (7 4acoB)

2.2 Tunamuka (10 gacoB)

[Tpuniun orHocurenbHocTH ["anmunes. [lepseiii 3akon Herotona. Muepuuaiib-
HBIE CUCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunuun cynepno3uiuu cuwi. Bropoit 3akon HeroTona
JUI. MaTepUabHOM TOYKH. TpeTuid 3aKkoH HprOTOHA 111 MarepHabHBIX TO-
YeK.
3akoH BcemupHoro tsroteHus. Cuna tspkectu. I[lepBas kocMuueckast Cko-
POCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Buabl Tpenus (moxosi, CKoibkeHus, kaueHnus). Cuna tpenus. Cyxoe
Tperne. Cuiia TPeHUS CKOJBKCHHS U criia TpeHus mokos. Koaddumment tpe-
Hud. Cuiia CONpOTUBIICHUS NIPU JBUKEHUU Teja B )KMIKOCTH UJIU Ta3e.
[ToctynarenpHoe U BpalllaTeIbHOE IBUKEHUE aOCOIIOTHO TBEPAOIO Tea.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalieHus. [1imeqo cuibl. Y cnoBus paBHO-
BECHS TBEPIOIO TeA.
Texnuueckue ycmpotucmea u npaxmuieckoe npumenerue: NOAIUITHUKA, IBU-
YKEHHE MCKYCCTBEHHBIX CITyTHHKOB.
|/[emoncmpayuu
. SIBNeHNe UHEPLIH.
. CpaBHeHUE Macc, B3aMMOJICHCTBYIONIUX TEl.
. Bropoii 3akon Herorona.
. U3mepenue cui.
. CnioxeHue cu.
. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Aeopmariiu.
. HeBecomocTth. Bec Tena nmpu yCKOpEeHHOM MOABEME U TAJACHUU.
. CpaBHeHUE CUJT TPEHUSI TOKOSI, KAUEHUS U CKOJIbKEHUSI.
. YcnoBust paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopnsvie padomot

1. 3yuenue nBrxeHus OpycKa 1o HaKJIOHHOW TUIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CHJI YITPYT'OCTH, BOZHUKAIOIIUX B IPYKUHE

O©COoONOUTE, WN P

IlepBbiit 3akoH Herorona. Muepruansaele cuctemsl orcuéra. [IpuHnum or-
HocutenbHocTU ['anmunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
1eHue, npumepbl).

Macca tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 1151 MatepuanbHOM TOUKH.

Tperuit 3akoH HproTOHA [71s1 MaTepuanbHbIX TOYEK.

3aKOH  BCEMHUPHOIO TATOTEHUS. IKBUBANEHMHOCHb 2PABUMAYUOHHOU
U UHEPMHOUL MACCHI.

Cuna TsKeCTu. 3agucumocms ycKopeHus c80000H020 NAOEHUsI OM 8bICOMbl
HAO NOBEePXHOCMbIO NIAAHembl U Om 2eozpaguueckou wupomsl. /leudicenue
HebecHblx men u ux cnymuukos. 3axonvl Kennepa. llepBas xocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, dsudxcywezocs ¢ ycko-
penuem.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHMs CKOJIBKEHUS U CUIJIa TPEHUs 10-
kos1. Koadounuent tpenus. Cuna CONPOTHBICHUS TPU JIBMIKEHUU Tea B
KUAKOCTU WJIH Taze, eé 3a8UCUMOCHb OM CKOPOCHU OMHOCUMENbHO20 08U~
JHCEHUSL.

/[asnenue. ' uopocmamuueckoe dasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u MmexHOA02UYEeCKUe npoyeccyl: NONUINITHHKHY,
JBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

|/[emoncmpayuu

Habniooenue osudiceHus me 6 UHEPYUATILHBIX U HEUHEPYUATIbHBIX CUCe-MaX
omcuéma.

[ Ipunyun omuocumenvHocmu.

Kauenue 08yx yunuHopos unu wapos pazHou Maccol ¢ 0OUHAKOBbIM Y CKO-
[penuem omHocumenbHo HeUHepYUAIbHOU CUCIEMbl OMCYEMA.

CpasHenue pasHooeticmgyroujetl NPULOHCEeHHbIX K meJly CUlL ¢ npou3zeede-

HUem mMaccoul meja Ha e2o YCKOperue 6 LlHepLﬂ/la]leOIZ cucmeme omcuéma.
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U Pe3NHOBOM 00pa3siie, OT ux aedopmManuu.
3. UccnenoBanue ycioBuii paBHOBeCHUs TBEPAOIO Tella, UMEIOUIETro OCh Bpa-Iiie-
HUSI

Pasencmeocu, 6o3nukarowuxepesyivmameszaumooelicmeauamen. Uamepenue
Macce no 63aumo0eticmsuro.

Hegecomocmeo.

Bec Tena npu yCKOpEHHOM MOIBEME U M1a/ICHHH.

LenmpoobedicHble MexaHu3Mbi.

CpaBHEHHUE CHJI TPEHUS TTOKOsI, KAUCHHSI U CKOJIBKCHHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomuot, npaxmuxym N3me-
pPEHUE PaBHOJICHCTBYIONICH CHJI TIPH IBU)KEHHH OpyCKa 10 HAaKJIIOHHOUTUIOCKO-
CTH.

[Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU OBUICEHUSI OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOe PACCOSIHUE OM €20 MACCHL.
HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINUX B MPYXHUHEU
pE3nHOBOM 00pasiie, OT uX JehopMaIuu.

U3yuenue 08udicenus cucmemvl mei, CEsA3AHHbIX HUMbIO, NePEeKUHYMOU Ye-pe3
1éexutl O10K.

Uszmepenue koappuyuenma mpenus no seiudune yeno8oeo kodgdguyu-
enma 3asucumocmu Fpp(N).

Hccnedosanue 0sudicerust 6pycKa no HakIOHHOU NIOCKOCHU C NePEMEHHbIM
KO3¢huyuenmom mpenus.

H3yuenue 0sudiceHUst 2py3a Ha 6AJLy C MPEHUEM.

2.3 Craruka tBepaoro tena (5 yacos)

AOcomotHo TBEpHoe Teno. [locTymarenbHOe W BpamaTesibHOE JBHKECHUE
TBEpPAOro Tesna. MOMEHT CuiIbl OTHOCUTENBHO OCH BpaileHus. Ilneyo cuibl.
CrnoxeHue cwil, IPWIOKEHHBIX K TBEpAoMy Teny. LleHTp Tsxectn Tena.
VYcnoBus paBHOBecusi TBEPAOro Tena. Y CTOWYMBOE, HEyCTOWUYMBOe, Oe3pas-
JIMYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea u mexXHOLO2UYeCKUe npoyeccol: KPOHILITEHH,
CTPOUTENBHBIN KpaH, peléTyaTble KOHCTPYKIUU.

|/[emoncmpayuu

VYcnosus paBHOBecus. Buabl paBHOBecusI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npakmuxym Vccne-
JIOBaHME YCIIOBUI paBHOBECHUS TBEPOTO Teja, UMEIOIIEro OCh Bpa-IleHHUs.
KoncTpynpoBanme KpoOHIITEHHOB U paCU€T CUJT YIIPYTOCTH.
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N3yuenne ycTOMYMBOCTH TBEPAOTO TENIA, HUMEIOMIETO TUIOMIAAb OMOPHI.

2.3 3akoHbBI COXpaHeHHUs B MexaHuKe (6 4acoB)

2.4 3akoHbl coxpaneHus B Mexanuke (10 gaco)

Nmnynbe MaTepualibHON TOUKH (TeJa), CHCTEMBI MaTepUalIbHbIX ToueK. M-
IIyJIbC CHJIBI U U3MEHEHHUE UMITYJIbCA TEJIA.
3aKOH COXpaHEHUS UMITYJIbca. PEakTHBHOE IBHKEHUE.
Pabora cuibl. MOLTHOCTH CHITBL.
Kunernyeckas sHeprus mMaTepuanbHON TOYKU. TeopeMa 00 U3MEHEHUH KU-
HETHUYECKON SHEPIUH.
[TorenuunanbHas sHeprus. [loTeHnuanpHas 3Heprus ynpyro a1ehopMUpoOBaHHON
npyxusbl. [loreHnmanbHas sHeprus Tena BOJIU3M NoBepXHOCTH 3emi. [loTen-
[[UAbHBIE U HEMOTEHIUAIbHbIE CHIIbI. CBSA3b pPa0OTHl HEMOTEHIIUAIBHBIX CUJI C
U3MEHEHHUEM MEXaHUYECKOM 3HEPIruu CUCTEMBI TeJl. 3aKOH CO- XpaHEHUs MeXa-
HUYECKOU SHEPTUH.
VYupyrue v Heynpyrue CTOJIKHOBEHHUS.
Texnuueckue ycmpoticmea u npakmuyeckoe npumerenue . BOIOMET, Komep,
NPYKUHHBIN TUCTOJIET, ABUKEHUE PAKET.
|/[emoncmpayuu
1. 3akoH coxpaHEeHUs UMITYJIbCA.
2. PeakTuBHOE IBIKXEHUE.
3. [lepexoa moTeHIMANBHOM YHEPTUU B KHHETUYECKYIO U 00paTHO.
Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut
1.  H3yueHue abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIbIO IBYX OJMHA-
KOBBIXHUTSIHBIX MAasTHUKOB.
2.  HccnenoBaHue cBS3H pabOThI CUIIBI C ©3MEHEHUEM MEXaHUUECKOM
9HEP-TUM TeJla Ha IPUMEPE PaCTSHKEHHSI PE3UHOBOTO JKIyTa.

Hmmynbc MaTepralbHON TOUYKH, CUCTEMbBI MAaTEPUAIIBHBIX TOYEK. [lenmp
Macc cucmemvl mamepuanbHuix mouek. Teopema o 0gudiceHuu yenmpa
macc.

HMIysibC CHIIBI 1 U3MEHEHHUE UMITYJIbCA Tella. 3aKOH COXPAaHEHUS UM-
IyJIbCA.

PeakTuBHOE IBUKEHUE.

Momenm umnynoca mamepuanvhou mouku. [lpeocmaenenue o coxpanenuu
MOMEHMA UMNYIbCA 8 YEHMPATbHBIX NOAX.

PaboTa cuitel Ha MaJIOM ¥ Ha KOHEYHOM TepeMelieHnu. I paguueckoe
npeocmasierue pabomsi cuivl. MOITHOCTD CHIIBI.

Kunernueckas sHeprust MaTepraabHON TOUKH. Teopema 00 N3MEeHEHHHKHHE-
TUYECKOW SHEPTrUU MATEPUAIIBHOM TOUKHU.

IToTeHumanbHple 1 HENOTEHUMANIBHBIE CWIIBL. [lomenyuanvhas suepeus. 1lo-
MEeHYUANbHAS DHEP2Us Ypy2o oedhopmuposannoli npyxicunsl. Ilomen- yu-
anbHas YHepeusi meaa 8 0OHOPOOHOM 2pasumayuornnom noue. [lomenyuano-
Has dHepeus meid 6 pasumayuoOHHOM Nojie 0OHOPOOHO20 Wapa (6Hympu u
eHe wapa). Bmopas kocmuueckas ckopocmu. Tpembsi Kocmuieckas cKo-
[pocmo.

CBs13b paOOTHI HENOTEHIUANBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOH dHep-
T'MH CUCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXAHUUYECKOUN dHEpruu. Ynpyzue u
Heynpyaue CmoJKHOBEHUAL.

Ypasnenue bepnynnu ons udeanvrotl scuoxocmu Kax ciedcmaue 3aKoOHACo-
XpaneHus MexaHuyeckou IHep2uu.

Texnuueckue ycmpoicmea u mexHoi02UyecKue npoyeccovl: TBUKEHHE pa-
KET, BOJIOMET, KOMEpP, MPYKUHHBIM MHUCTONET, cUpockon, gueypHoe kama-
HUe HA KOHbKAX.

|/[emoncmpayuu

3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE NBYXKEHUE. M3mepenue mowy-
HOCMU CUTIbL.

H3menenue snepeuu mena npu cosepuieHuu pabomei.

B3auMHbIe NpeBpanicHUsT KHHETUYECKON U MOTCHUUAIBHON DHEPrUuil NpU
JEHUCTBUM Ha TEJIO CHJIBI TSXKECTH M CWIIbl ynpyroctu. Coxpanenue suep-

Ul npu c860O00OHOM NAOEHUU.
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Yuenuueckuit sxcnepumenm, nabopamopmuie padomul, npaKmuKym
1. U3mepenue umnyivca meia no mopmo3HOMY nymiu.
2. H3mepenue cunvl mszu, CKOpOCmu MOOenu 21eKmpomoouns u MOwHo-
cmu Cubl msa2u.
3. CpasneHue uzsmeneHus UMnYIbCa meaa ¢ UMNYIbCOM CUTbL.
4. Hccnedosanue coxpanenuss UMnY1sCa npu Ynpy20m 63auMo0etiCmeuu.
5. H3mepenue Kunemuueckou SHepauu meia no mopMo3HOMY NYmu.
6. CpasHeHue usmeHeHuss HOMEHYUATbHOU IHEPSUU NPYIHCUHBL C pAOOMOU
CUTTbL MPEeHUs.
7. Onpeodenenue pabomul CUbl MPEHUA NPU OBUINCEHUU MeJld NO HAKIOHHOU
NIOCKOCMU.

Tema 3. MonekynspHas ¢pusrka u TepmouHamuka (24 gaca)

Tema 3. MosiekysipHas ¢pu3uka u TepmoanHaMuka (49 qacon)

3.1 OCcHOBBI MOJIEKYJIIPHO-KHHETHYECKOM TeopuH (9 yacoB)

3.1 OCcHOBBI MOJICKYJIIPHO-KHHETHYECKOM Teopuu (15 yacos)

OcHOBHBIE MOJIOXKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHnosckoe nBmwxkenue. Jnudys3us. Xapakrep IBUKECHUS U
B3aMMOJICHCTBHS YacTHIl BellecTBa. MoJenu CTPOSHHsI ra30B, KUAKOCTEH U
TBEPJBIX TET U O0BSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE ITHUX MOJIEICH.
Macca u pazmepsl mosekyil. Konndectso Bemectsa. [locrosiHaass ABoragpo.
TernmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana temneparyp
[Menbcus. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KMHETUYECKOW TEOPUH UJealIbHOTO raza. AOCONIIOTHAs TeMIepaTypa Kak Me-
pa cpeHel KMHETUYECKOW SHEPTUH TEIIOBOTO JBUKEHMSI YaCTHI] ra3a.
[ITxana remnepatyp KenbBuHa. I'a3oBble 3aK0oHbl. Y paBHeHne Menaene-
eBa—Kuaneipona. 3akon /lansrona. M3omponeccs! B M1eanbHOM Iase ¢ 1o-
CTOSIHHBIM KOJINYECTBOM BenlecTBa. [ paduueckoe rnpeacraBieHle U30Mpo-
IIECCOB: M30TEPMa, U30X0pa, H300apa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue: TepMoMeTp, 0apo-
METP.
|/[emoncmpayuu

1. OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTO-

rpaUUMONEeKy OPraHUuYECKUX COEAMHEHUH.

2. OnbITh 10 TP PY3UN )KUIKOCTEH U Ta30B.

3. Mogens 6pOyHOBCKOTO IBHYKEHUSI.

4. Monens onbita [ITepHa.

OcHOBHBbIE TIOJIOKEHUS MOJIEKYIIsIpHO-KuHeTHYeckoi Teopun (MKT), nx
onbiTHOE 0O60ocHOBanme. Juddy3us. BpoyHoBckoe nBmkeHue. Xapakrep
JBUKEHHS U B3aMMO/ICHCTBUS YaCTHII BellecTBa. MoJiesii CTPOCHHUS T'a30B,
JKUJIKOCTEN U TBEPABIX TENl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojesel. Macca u pasmepsl MoJiekyn (aToMoB). KonnuecTBo Bertie-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u ciocoOsl e€ usmepenus. [lkana
temriepatyp Llenbcus.

Monens naeansHoro raza B MKT: gyacTuiis! raza ABHKYTCS XaOTUUECKUU

HE B3aUMOJIEUCTBYIOT JAPYT C IPYTOM.

I"a3oBble 3ak0HBI. Y paBHeHNnEe MenaeneeBa—KianelpoHa.

AoOcomroTHas Temneparypa (mkana remmneparyp Kensuna). 3akon Jlanb-
TOHA.

H3omporneccs! B uA€aIbHOM I'a3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe npecTaBiIeHne H30MPOLIECCOB: U30TEPMa, H30X0pa, U30-

Oapa.

CBs3b MeX 1y JaBJICHUEM U CPEIHEN KHHETHUECKOM YHEPrHel MoCcTyna-Teb-
HOTO TETIJIOBOTO JBMKEHHS MOJIEKYJ UAEaTbHOrO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbHOro rasa).

Ces3b abconomuoti memnepamypvl MepMOOUHAMULECKOU CUCTEMbL CO CpeO-Hell
KUHEMUYeCKOUIHEPSUeTINOCTYNAMENTbHO2OMENI0802008UNCEHUS €€
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5. OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHIE MEKMOJIEKYISIPHOTO
B3aUMO-/ICHCTBUSI.
6. Moienb, WIUTIOCTpUPYIOLAsl IPUPOIY JaBICHUS ra3a Ha CTEHKU COCy/Ia.
7. OnBIThI, WIUTIOCTPUPYIOLINE YPABHEHHUE COCTOSHUS HI€aTbHOIO rasa,
U30-TIPOLIECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomot

1. Omnpenenenne Macchl BO3/1yXa B KIIACCHOM KOMHATE Ha OCHOBE U3Me-
peHNII00bEMA KOMHATBI, AABJICHUS U TEMIIEPATYphl BO3yXa B HEM.
2. HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSIHUS pas3-

PCKCH-HOT'O rasa.

yacmuy.
Texnuyeckue ycmpoticmea u mexHoio2uyecKue npoyeccsyl. TepMOMeETp, Oa-
POMETD, noyueHue HaHoMamepuaios.

|/[emoncmpayuu

Mozenu ABMKEHHSI YaCTHIL BELIECTBA.

Mogenb OpOyHOBCKOTO JIBUKECHHUS.

Buoeoponux ¢ 3anucevio peanrbHo20 6POYHOBCKO20 0BUINCEHUS.

Huddy3us xuakocTeit.

Mogens onbita HITepHa.

[TputspxkeHue MOJIEKYII.

Mojenu KpUCTAUIMYECKUX PEMIETOK.

Habmtoienue u nccienoBaHme U30MpPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomel, npakmuxym Hccre-
dosanue npoyecca yCmaHo81eHus meniogo2o pagHo8ecust npu men-1000mene
Meoicdy eopaueti U X0J00HOU 8000.

U3yuenue usomepmuyeckozo npoyecca (PeKomMeHO008aHO UCNONb308AHUE
yughposoii 1abopamopuu).

U3yuenue usoxoprozo npoyecca. Mzyuenue uzobapnozo npoyecca.

IIposepka ypaeneHnusi cocmosiHus.

3.2 Ocuogsl TepmoguaaMukn (10 gacoB)

3.2 OcuoBsl TepMmoauHaMuku (20 gacos)

TepMmoauHaMuueckas cucreMa. BHyTpeHHss SJHEPrus TEPMOAMHAMUYECKOM
CUCTEMBI U crloco0bl €€ n3MeHenus. KonnuectBo Temnors! v padota. Buyt-
PEHHsIA DHEPIrUs OJHOATOMHOIO MI€aJIbHOI0 ra3a. Buael Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JIyYEHHE. Y IeJIbHAs TEINTIOEMKOCTh Be-
miectBa. KosMuecTBo TENIOTHI IPH TEIJIONEpEIaye.

[TonsTne 06 aguabarnom nporecce. IlepBbiit 3akoH TepMoanHaMuku. [1pu-
MEHEHHE MEPBOT0 3aKOHAa TEPMOJMHAMUKU K H3ompoueccaM. I'paduueckas
MHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoLeccoB B MpUpoOIe.
Tennossie MamuHbL. [IpuHIUTIEL AeiicTBUA TeTUIOBBIX MamuH. [Ipeodpaso-
BaHUs SHEpruu B TerioBbix MammrHax. KITJ[ termoBoit mammnsl. [ukn Kap-
Ho u ero KII/I. Dkonornyeckue npobdaeMbl TEIIOIHEPTETHKH.

Texnuueckue ycmpoucmea u npaKkmuieckoe npumeHerue: JIBUraTellb BHyT-
PEHHETo cropaHusi, ObITOBON XOIOAWIBHUK, KOHAUIIMOHED.

|/[emoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3adanue enewnux ycaosuti ona T/] cu-
cmembl. Buewnue u enympennue napamempuol. Ilapamempuor T/ cucmemol
Kax cpeOHue 3Hauenus 6eIuyUH, ONUCLIBAIOWUX e€ COCMOAHUE HA MUKPO-
CKONUYECKOM YPOBHe.

Hynegoe nauano mepmoounamuxu. Camonpouszgonvras peraxkcayus 1/] cu-
cmembl K menjio8omy pagHo8ecuio.

Monenb uieanbHOro raza B TEPMOJUHAMHUKE — CHCTEMa ypaBHEHUH: ypaB-
HeHue MenneneeBa—KnanelipoHa U BeIpa)kK€HHUE JUIsl BHYTPEHHENW DHEPIHUU.
VYc10BUsS NPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YacTHI], BbI-
COKHME TeMIepaTyphl. BelpaxkeHne 171 BHYTPEHHEH SHEPIruu OJHOATOMHOIO
U7eabHOTO Ta3a. Keazucmamuueckue u necma-
muyecKue npoyeccoi.

OnemeHTapHas paboTa B TepMOAMHAMHUKeE. Beruncnenue paboTsl o rpaduky
mmporecca Ha pV-auarpaMme.

Tennonepenava kak crmocod u3MeHeHus1 BHyTpeHHen sHepruu T /1 cucteMbl
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1.  V3meHeHue BHYTpEHHEW SHEPTUU TeJa IPU COBEPLICHUN pabOThI:
BBUIET IPOOKH U3 OYTHUIKH IO ACHCTBUEM CHKAaTOI'0 BO3yXa, HarpeBaHHUE
a¢upa BIaTyHHOU TpyOKe MyTEM TpeHuUs (BHICOIEMOHCTPALIHS).
2.  H3MeHeHue BHyTpeHHEH dHEPTUU (TEMIIepaTyphl) Teaa Ipu TeIuio-
nepe-jaaue.
3. OmnbIT 0 a1nabaTHOMY pacIIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM
Or-HHUBOM).
4. Mopenu napoBoil TypOUHBI, IBUTATENIsl BHYTPEHHETO CTOPAHUs, PeaK-
TUB-HOT'O JIBUTaTEIs.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut

1. U3smepenue yaenbHOMN TEMI0OEMKOCTH.

0e3 coBepieHus: padoTsl. KoHBeKIus, TEMIONPOBOIHOCTD, H3nyyeHue. Ko-
JIMYECTBO TEIJIOTHI. TerIoéMKOCTh Tena. YoenvHas u MonapHas menio- ém-
Kocmu eewecmea. Ypasnenue Maiiepa. Y ienbHasi TEI10Ta CrOpaHUs TOI-JIU-
Ba. Pacuér xonuuecTBa TemioThl npu Temnonepenaye. [lonstue 06 anua-
O6atHOM nporecce. IlepBblil 3aK0H TEpMOAMHAMUKU. BHYTpeHHss sHEPTrUsl.
KonnyecTBo TemoThl 1 paboTa Kak Mepbl U3MEHEHUSI BHYTpEeHHEH sHeprun T /]
CUCTEMBI.
Bropoii 3aK0H TEpMOIMHAMUKH /17151 PABHOBECHBIX IIPOLIECCOB: YEPE3 3a4aH-
HOe paBHOBecHOE cocTosiHue T/l cucTeMbl MPOXOIUT €IMHCTBEHHAS a/iha-
Oara. AGcomoTHas TeMnepaTypa. Bropoii 3aKoH TepMOIMHAMHKH U1 HEpaB-
HOBECHBIX MPOLIECCOB: HEBO3MOXHO MepeaTh TEIJIOTY OT OoJiee X0- JIOAHOTO
Tena K 6onee Harperomy 0e3 kommnencarmu (Kmaysuyc). Heobpatu-mocts
MPUPOAHBIX TporeccoB. [IpuHIMIBI AeHiCTBUS TEIIOBBIX MAIIHH.
KIT. MakcumansHoe 3nauenue KII/I. Llukn Kapno. Oxkonoruueckue ac-
MEKThI UCII0JIb30BAHUS TEIUIOBBIX ABUTaTeneil. TemnoBoe 3arpsi3sHeHIE OKPY-
JKArOLIEN CPEbI. Texnuueckue ycmpou-
CmMea U mexHoi02uyecKue npoyeccsvl: XOI0JMIbHUK, KOHIUIIMOHED, U3ENb-
HBIN U KapOIOpaTOpHBIN IBUTATENU, NApo8as mypoOuta, noiyyeHue C8epxHu3-
KUX memnepamyp, Ymuiu3ayus «menjiogulxy omxo008 ¢ UCHONb308aHUEM
MeNnI06020 HACOCA, YMUIUZAYUS OUOOPAHULECKO20 MONAUBA OISl 8bIPA-
bomKu «mennogouy u snekmposnepuu. /lemoncmpayuu

1. I3meHenue Temnepatypbl Ipyu aaAnadaTHYECKOM pacIlIupEeHUH.

2. Bo3nyiHoe orHuBo.

3. CpaBHEHUE ylIETBHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHMSI BHYTPEHHEH SHEpIUH.

5. UccnenoBanue aarabaTHOTO TIpoIiecca.

6. KomnvromepHovie Mooenu meniogvix ogueamerietl.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomel, npakmuxkym

1. 3mepenue yenpHON TEII0EMKOCTH.

2. Hccneoosanue npoyecca ocmul8anus eeujecmsa.

3. Uccneoosanue aouabamnozo npoyecca.

4. U3yuenue 63aumMocaa3u 3HepUU MeHCMONEKVIAPHO20 83AUMOOelCMBUS.
u memnepamypbi KUNEHUS HCUOKOCMEU.

3.3 Arperatnbie coctosiHus BerecTBa. @a3oBbie nepexo bl (5 4acos)

3.3 ArperatHbie cocTosiHus BetecTBa. @azoBbie nepexo bl (14 yacos)

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kunenue. AGComoTHas U

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. Y nenbHas

21




OTHOCHTEIIbHAsA BJIAXXHOCTh BO3Ayxa. HacelieHHbld map. YaenbHas Ter-
JoTa mapoodpazoBaHus. 3aBUCHMOCTh TEMIIEPATypbl KUIIEHUS OT JaBiie-
HUSL.
Tépnoe Teno. Kpucrammumiyeckue nu amopdHbie Teaa. AHU30TPOIHS CBOMCTB
kpuctamuioB. Kuakue kpuctaiuibl. CoBpeMeHHbIe MaTepualsl. [naBienue u
KpUCTaJIM3anus. Y ienbHas Teriora miasneHus. Cyonumanus.
YpaBHeHUE TEIIOBOro OanaHca.
Texnuueckue ycmpoicmea u npakmuyeckoe npumereHue: TArpoMeTp U Mcu-
XPOMETP, KaJTOpPUMETpP, TEXHOJIOTHH MOJIYYE€HHs COBPEMEHHBIX MaTepHAJIOB,
B TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
/lemoncmpayuu
1. CBoiicTBa HACHIIIICHHBIX TTAPOB.
2. Kunenue npu NnOHM>KEHHOM JIaBJICHUU.
3. CrtocoObI n3MepeHust BIaKHOCTH.
4. HaGnroieHre HarpeBaHus U MIIaBJICHUS KPUCTAIIMUECKOTO BELIECTBA.
5. JleMOHCTpaLus KpUCTaJLIOB.
Yuenuueckuii 3xcnepumenm, nabopamopnuie pabomut
1. Usmepenune OTHOCUTENBbHOI BIaXKHOCTH BO3/IyXa.

TEIIOTa MapooOpa30BaHMUsL.

Hacpinennsie 1 HeHachIEHHBIE Tapbl. KauecTBeHHAst 3aBUCUMOCTb IJI0T-
HOCTH M JIaBJICHUSI HACBIIIEHHOTO TIapa OT TeMIEpaTyphl, UX HE3aBUCH-
MOCTb OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIe-
HUSA OT JABJICHUS B )KUJIKOCTH.

BrnaxHocTh Bo3yxa. AGCONIOTHAS U OTHOCHTENIbHAS BIAXKHOCTh. TBEpIOE
teno. Kpucranmaeckue u amopdHbIe Tena. AHU30TPOIHSI CBOWCTBKPUCTAI-
noB. [1naBnenue u kpucramuzanus. Y ienbHas TerioTa mianenus.Cyonu-
Marusi.

/[echopmayuu meépoozo mena. Pacmsicenue u cocamue. Cosue. Moodynw
IOnea. Ilpeoen ynpyeux deghopmayuii.

Tennosoe pacuiupernue dcuokocmeti u meépovlx mei, 00vbEMHOe U TUHell-
Hoe pacuupenue. An2apMOHU3M MenI08blX KOLeOAHUU Yacmuy eeujecmea
KaK NpuyuHa menyio8o2o pacuupenus mei (Ha KauecmeenHom YposHe).
IIpeobpazosanue sHepauu 8 hazosvix nepexooax. Ypasnenue menio8oco
bananca.

Ilosepxnocmuoe Hamsdscenue. Kosgppuyuenm nosepxnocmuoeo Hamsdice-
Hus. Kanunnsapuvie aenenus. /lagnenue noo uCKpueiéHHoOU NOBEPXHOCbIO
arcuoxkocmu. Popmyna Jlannaca.

Texnuueckue ycmpoucmea u mexHonr02uyecKue npoyeccyl. XKUJIK1ue Kpu-
CTaJIJIbl, COBpEMEHHBIE MaTEPUAJIbI.

|/[emoncmpayuu

TennoBoe pacmupenue. CBoiicTBa HachIeHHBIX napoB. Kunenne. Kumne-
HUE TIPU TTOHM>KEHHOM JIaBJICHUU.

H3zmepenue cunvl nosepxHocmuozo Hamsicerust. Onvimol ¢ MbLIbHbIMU
NIEHKAMU.

Cmauusanue. Kanunnapuvie asnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CIU.
CriocoObl U3MepeHus BIaXKHOCTH. VccenoBane HarpeBaHus U TUIaBlie-
HUS KPUCTANIMYECKOTO BELIECTBA.

Buowl oechopmayuii. Habnrooenue manvix oeghopmayuti. YueHuueckuil
IKCnepumenm, nadopamophnvie padomul, nRPAKMUKym. H3yuenue
3aKOHOMeEpPHOCmel UCNAPEHUS HCUOKOCMEU.

H3zmepenue yoenvHou meniomel niasieHus ibod.

H3yuenue ceolicme HACLIWEHHBIX NAPOS.

22




N3mepenne abCcoMIOTHON BIAKHOCTH BO3/1yXa U OLIEHKA MAacChl TapOBB
MIOMEIIICHHH.

Uszmepenue koapuyuenma nosepxHOCMHO20 HAMANCEHUSL.

Usmepenue mooyns FOnea. Hccnedosanue 3aeucumocmu oegpopmayuu pesu-
HO0B8020 00pazya om NPULOHCEHHOU K HEMY CUbL.

Tema 4. Dnexrpoaunamuka (22 yaca)

Tema 4. Dnexrponunamuka (54 vaca)

4.1 Dnextpocratuka (10 yacos)

4.1 DnexTpuueckoe noJe (24 vaca)

DnekTpu3anus Tel. DJNEKTpUUecKui 3apsa. JBa BuAa 3JMEKTPUUYECKUX 3a-
psanoB. IIpoBOAHUKH, MUAIEKTPUKA W MOJYHNPOBOJHUKHU. 3aKOH COXpaHe-
HUS 3JIEKTPUIECKOTO 3apsija.
B3aunmopeiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil anekTpuyeckuii 3a-
pan. DnekTpudeckoe nose. Hanpsok€HHocTh anekTpudeckoro mnoss. [pun-
U CYNEPIIO3UIINH JIEKTPUUECKHX TosieH. JIMHuM HanpsKEHHOCTH dJIeK-
TPUYECKOTO TTOJIS.
Pabota cui anekTpocraTudeckoro nois. [lorennuan. PasHocTh moTeHIMa-
710B. [IpOBOTHUKY W JUAIEKTPUKHU B DJIEKTPOCTATHYECKOM MoJie. Jlusiek-
TpUYECKask MPOHUIIAEMOCTb.
OnekTpoéMKocTh. KonaeHcarop. DneKTpo€MKOCTb INIOCKOTO KOHIAEHCA-TOpa.
DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: >IEKTPOCKOII,
AJIEKTPOMETP, DIEKTPOCTATHYECKash 3alluTa, 3a3eMJICHHE AJIEKTPONpUOo-
POB, KOHAEHCATOP, KONUPOBAJIbHBIN ammapar, CTpyWHBIA IPUHTED.
|/[emoncmpayuu

1. YerpoiicTBO M IPUHLIKIT JEHCTBUS 3JEKTPOMETPA.

2. B3aumoeiicTBue HA IEKTPU30BAHHBIX TEIL.

3. DIeKTpuYecKoe MoJje 3apsHKSHHBIX TEI.

4. TTpoBOJTHUKH B DJIEKTPOCTATUIECKOM TIOJIE.

5. DieKTpocTaTUYecKast 3aIuTa.

6. IMdIIEKTPUKH B JIEKTPOCTATUICCKOM ITOJIE.

7. 3aBUCHMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT TUIOIIA !

TIJIACTHH, PACCTOSTHHS MEXY HUMH U TUAJICKTPUIECKON MMPOHUITAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHICHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopusie padomot
1. I3amepenue 3meKTpoEMKOCTH KOHICHCATOPA.

DnexTpu3anus Tea U €€ nposBiIeHus. DeKTpudeckuil 3apsia. J(Ba Buja
ANEKTPUUECKUX 3apsAa0B. [[pOBOAHUKY, AUIIIEKTPUKHU U TOJYIIPOBOAHUKH.
DneMEHTApHBIN AJIEKTPUUECKUM 3aps]]. 3aKOH COXPAHEHUs 3JIEKTPHUYUE- CKO-
ro 3apsna.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona. Dnekrpuye-
ckoe nosie. Ero neiictBue Ha snekTpuueckue 3apsaapl. Hanpsyk€HHOCTD Anek-
Tpuueckoro noss. [poOusiit 3apsia. JIluHuM Hanps-KEHHOCTHU JEKTPUUECKOTO
nosist. OTHOPOJIHOE IEKTPUUYECKOE TIOJIE.

[ToTeHnaIbHOCTh 3JIEKTPOCTATUUECKOTO MoJId. Pa3HOCTh MOTEHIMANIOB U
HanpspkeHue. [loTeHnmanbHas 3Heprus 3apsizia B 3J€KTPOCTaTHIECKOMIIO-
ne. [lorenuuan anekrpocraTudeckoro mosisd. Cesi3b HANPSKEHHOCTU

HOJISL U Pa3HOCTH MOTEHIIUANIOB [T AJIEKTPOCTATUYECKOT0 MO (KaK oJ1-
HOPOJIHOTO, TaK U HEOJHOPOAHOT0).

[TpyHIMI CYynEepIO3NLIUNU ANEKTPUUECKUX TIOJIEH.

[lone moueunoco 3apsoa. Ilone pasnomepro 3apsxicennou cgepwl. Ilone pas-Ho-
MepHO 3apsidiceHH020 no 00vémy wapa. Ilone pasHomepro 3apsidiceHHoll becko-
HeuHou niockocmu. Kapmunsl TuHUN HANPAHCEHHOCU IMUX NOJIeU

U SKGUNOMEHYUATTLHBIX NOBEPXHOCTIEU.

[TpoBOAHMKH B 3JEKTPOCTATHUECKOM TOJ€. Y CIOBHUE paBHOBECHUS 3apsi/IOB.
JIMdIIEeKTpUKN B AJIEKTPOCTAaTUYECKOM ToJe. J(ManekTpuueckas NpoHUIae-
MOCTb BEIIIECTBA.

KonzaeHcarop. D1neKTpo€MKOCTb KOHIEHCATOPA. DNEKTPOEMKOCTD INIOCKOTOKOH-
JIeHcaTopa.

[lapannenvroe coeounenue konoencamopos. Ilociedoeamenvroe coeounenue
KOHOeHcamopog. JHEPTUs 3apsKEHHOI0 KOHAEHCATopa.

| /T6usicenue 3apaiceHHol uacmuysl 8 0OHOPOOHOM deKmpuyeckom none. Tex-
HUYecKue ycCmpoucmed u mexHo102uiecKue npoyeccsl: SIEKTPOCKOIL, IEKTPO-
METp, NIEKTPOCTATUUECKAS 3aIUTA, 3a3€MJICHUE SJICKTPOIPUOOPOB,
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KOHJICHCATOPHI, 2eHepamop Ban oe I paaga.

|/[emoncmpayuu

Y cTpoicTBO U MPUHLIUIL IEUCTBUS SJIEKTPOMETPA. DJICKTPUUECKOE IMOJIE 3a-
PSOKCHHBIX MAPHUKOB. DIEKTPUUECKOE TOJIE IBYX 3apPSKEHHBIX IUIACTHH.
Mooenv snekmpocmamuyeckozo eenepamopa (Baw oe I paagha).
[TpoBOAHHKY B 3JIEKTPUYECKOM ITOJIE. DIIEKTPOCTATHIECCKAs 3alTUTA.
Yempoticmeo u oeticmsue kondeHcamopa noCMosIHHOU U NepeMeHHOU EM-
KOCmu.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOH/IEHCATOpa OT IJIOLAI1 T1a-
CTHH, PACCTOSHUS MEXLy HUMU U AUDJIECKTPUUECKOIN MPOHUIIAEMOCTH.
DHeprus 3IEKTPUYECKOTO MOJIS 3apsKEHHOT0 KOHIEHCAaTopa.

3apsoxa u pazpsoka koHOeHcamopa uepes pe3ucmop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padGomaol, npaKMUKym
Oyenxa cun 83aumMo0eucmsusl 3apsdHCeHHbIX Mmel.

Habniodenue npespawjenus sHepeuu 3apsiceHH020 KOHOEHCAmopa 8 IHep-
2UI0 UBTYYEHUS

ceemoouooa. M3yuenue npomeKkanusi moka 6 yenu, cooepacaujeli KOHOeHca-mop.
Pacnpedenenue paznocmu nomeHyuanios (HanpajceHus) npu nociedosa-
MelbHOM COeOUHeHUU

KoHOeHcamopos. Mccnedosanue pa3psoa KOHOeHcamopa uepes pe3ucmop.

4.2 TTocTosiHHBIN 3neKkTpudeckuii Tok. Toku B pa3HbIX cpenax (12 gacos)

4.2 TIOoCTOSIHHBIN 2JIEKTPUIECKHUit TOK (24 yaca)

DIEKTPUUYECKHI TOK. Y CIIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTo ToKa. Mc-Tou-
HUKH ToKa. Cuna Toka. [IocTOsTHHBIN TOK.

Hanpsixenne. 3akon OMa i1 ydacTka LETH.

DNEKTPUYECKOE COIIPOTUBIIEHUE. Y AEIBHOE COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapallieIbHOE, CMEIIAHHOE COeTMHEHUE TPOBOIHHU-

KOB.

Pa6ota snexrpuueckoro Toka. 3akoH Jxoyns—IJIenmna. MomHOCTh diek-
TPUYECKOT'O TOKA.

OJIC v BHyTpEeHHEE CONPOTHUBIIEHNE UCTOYHUKA TOKA. 3aKOH OMa Jy1sl MOJI-HOM
(3amMKHYTO#) 2nekTpuueckoit nemu. KopoTkoe 3aMbIKaHue.

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTh COIPO-THB-
JICHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.

Cuna toka. [TocTosiHHBIN TOK. Y CI0BHSI CYILIECTBOBAHUS OCTOSIHHOTO
anekTpudeckoro Toka. Mcrounmku Toka. Hanpsokenne U u 3/1C E. 3akon
Oma 115 yyacTKa LEnH.

DNeKTpUUecKOoe CONMPOTUBIIEHNE. 3aBUCUMOCTb COITPOTUBIIEHUS OHOPO/I-
HOTO IPOBOJHUKA OT €0 JJIMHBI U IUIOIIAIN TIONIEPEUYHOr0 CEYEHUS.

VY nenbHOE CONPOTUBIIEHUE BEIIECTBA.

ITocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIWHEHUE IPOBOJHU-
KOB. Pacu€r pa3BeTBIEHHBIX nekTpuueckux neneu. [lpasuna Kupxeoga.
Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Ilenna.

MOIIHOCTD 3JIEKTPUYECKOTO TOKA. 1eniosas MowHOCMb, 8bl0ensaemMds Ha
[pesucmope.

OJIC u BHYTpEeHHEE COINPOTHBJICHHE HCTOYHMKA TOKa. 3akoH Owma mis

MOJTHOM (3aMKHYTOM ) DJICKTPUYECKOM 1ermu. MOIHOCTh HCTOYHUKA TOKA.
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[TonrynpoBouuku. CobcTBEHHAs M TPUMECHAs TPOBOAUMOCTH MOJIYIPO- BOI-
HuKoB. CBoiicTBa p—N-nepexoaa. [TosynpoBoIHUKOBBIE TPUOOPHI. DIICKTPH-
YECKUH TOK B pacTBOpax U paciujiaBax JIEKTPOIUTOB. DJIEKTPOJIU-THUECKAS]
aucconuanus. DIEeKTPOIIN3.

DneKTpUYecKUi TOK B razax. CaMOCTOSITENbHBIM 1 HECAMOCTOSITEIbHBINpa3psA.
Mounnus. [lna3ma.

Texnuueckue ycmpoticmea u npaKmuyeckoe npumeHenue . aMuepmMeTp, Bojb-
TMETp, PEOCTaT, HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI,IIIEK-
TPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIHN 11-
0J1, TEPMUCTOPBI U (POTOPEZUCTOPHL, OTYITPOBOAHUKOBBIN U0, TaJIbBAHUKA.
/lemoncmpayuu

KopoTtkoe 3ambikanue.

Komnoencamop 6 yenu nocmosnno2o moka.

Texuuueckue ycmpoiicmsea u mexHon02udecKue npoyeccyl. aMInepMmeTp,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUUECCKOU SHEPTHUH.

|/[emoncmpayuu

H3mepeHue Cuibl TOKa U HaPSKEHHUS.

Hccnedosanue 3a8ucumocmu cuibl moKa om HanpsdiceHus 0s pesucmopa,
1aMNbl HAKATUBAHUSA U C8eMOOU0OA.

3aBUCHMOCTh CONIPOTUBJICHUS [IMIHHIPHYECKUX MPOBOTHUKOB OT JUTHHEI,
IUIOIIA/I TIOTIEPEYHOT0 CEUEHUs M MaTepHaia.

Hccnedosanue 3a8ucumocmu cuibl moKka om conpomueieHus npu NOCMosiH-

1. VI3mepeHue cUiIbl TOKA U HAIPSKEHUS.
2.  3aBUCHMOCTb COIPOTHBIICHUS IMINHAPHUUECKUX IPOBOJHUKOB OT
JUIMHBI, IJIOLIA/IM [TONEPEYHOI0 CEUEHUS U MaTepuaa.
3. CMernIanHoOe coeIMHEHHUE TPOBOTHUKOB.
4. Tlpsamoe usmepenue DJ1C. KopoTkoe 3amblkaHHE ralbBaHUUECKOT'0 AJ1e-
MEHTa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.
5. 3aBHCHUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPBI.
6. IIpoBOAMMOCTb 3JIEKTPOIUTOB.
7. HckpoBoii pa3psii 1 MPOBOAUMOCTb BO3yXa.
8. OaHOCTOPOHHSISI MPOBOAUMOCTD JHO/IA.
Yuenuueckuit sxcnepumenm, nadopamopnuie pabomut
1. VI3yyeHne cMeIaHHOrO COeIMHEHHSI PE3UCTOPOB.
2. N3mepenue 3JIC UCTOYHMKA TOKA U €T0 BHYTPEHHETO CONPOTUBIICHUS.
3. Habmrogenue snextponusa.

HOM HANPSHCEHUU.
[Tpsmoe n3mepenune DJ{C. KopoTkoe 3aMbIKaHUE rallbBAHUYECKOTO JJIe-
MEHTa U1 OLIEHKa BHYTPEHHET0 CONpoTuBieHusi. Cnocobwl coeounenus uc-
moynukos moka, I/]C bamapeii.

Hccnedosanue pasHocmu NOMeHYUaI08 Mexcoy NOIoCamu UCOYHUKA

MoKa Om CUbl MOKA 8 Yenu.

Yuenuueckuit 3xcnepumenm, nabopamophsie padomul, NPAKMUKYM
Hccnedosanue cMeuanio2o coeOunetus pe3ucmopos.

UsmepeHue yoenbHoeo conpomueieHus npo8oOHUKOS.

Hccneoosanue 3a8UcumMocmu CUbl MOKA OM HANPANCEHUSL OIS IAMNbIHAKANU-
8aHU.

Veenuuenue npeoena usmepenus amnepmempa (sonbmmempa). U3mepe-

Hue D/IC 1 BHYTpEHHEro CONPOTUBIIEHUS UCTOYHMKA TOKA. Mccnedosanue
3asucumocmu 3/[C eanveanuuecko2o s1emeHma om epemeru npu KoOpom-
KOM 3AMbIKAHUU.

Hccnedosanue pasHocmu NOMeHYUaI08 Mexcoy NoIoCamu UCMOYHUKA

MOoKa Om CUbl MOKA 8 Yenu.

Hccneoosanue 3a8UcUMOCMU NOJE3HOU MOWHOCMU UCHOYHUKA MOKA OM
CUIbL MOKAL.

HaGnronenue snekrponusa

4.3 Toku B pa3HbIx cpenax (6 yacos)

DnexTpuyeckas MPOBOJUMOCTh Pa3IMUYHBIX BEIIECTB. DJIEKTPOHHAs IPO-
BOJAMMOCTB TBEPIBIX METAJLIOB. 3aBUCUMOCTB COITPOTUBIICHUS METAJUIOB OT

Temneparypbl. CBEpXIIPOBOAUMOCTD.
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DJIeKTpUUYECKUi TOK B BakyyMme. CBOMCTBA 3JIE€KTPOHHBIX My4YKoB. [lomy-
npoBoAHUKHU. COOCTBEHHAs U IPUMECHASI IPOBOUMOCTD MOJIYIIPOBOIHU -
KoB. CBoiicTBa p—N-niepexoza. [lomynpoBoJHIKOBBIE IPUOOPHI. DIEKTPU-
YEeCKHUIl TOK B AJIEKTPOIUTAX. DIEKTPOIUTHUECKAs JUCCOLUAIUS. DIEKTPO-
3. 3akoHbl Dapanes AJis AEKTPOIIN3A.

DJIEKTpUUYECKUH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHbII
paspsil. PazmuyHble TUIIBI CAMOCTOATENBHOTO paspsiaa. Mosnus. [lnasma.
Texuuueckue ycmpouicmea u npakmuyecKoe npumeHeHue: ra3opa3psiHble
JIAMIIbI, 3JIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIIPOBOITHUKOBBIC IPUOOPHI:
JTUOJT, TPAH3UCTOP, GOTOAMO, CBETOAUO; ralbBaHUKa, pad)MHUPOBAHKE
Me/TY, BBITUIABKA aJTFOMUHHS, JIEKTPOHHAS MUKPOCKOIIHS.
/lemoncmpayuu

3aBHUCHUMOCTh COMPOTHUBIICHUS METAJIIOB OT Temiieparypsl. [IpoBoauMocTs
AIIEKTPOJIUTOB.

3axonwl anexkmponuza Papades. ckposou pa3pso u nposooumMocms 603-
oyxa.

CpasHenue npogooumocmu Memanios u noaynpo8oOHUKOS.
OIHOCTOPOHHSISI MPOBOAUMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomul, npaKmuKym
Habmronienue snexrponusa. Mamepenue 3apsioa oonosanenmno2o uona. He-
ced0s8amnue 3a8UCUMOCIUY CONPOMUBTIEHUS. MePMOPe3UCmopa om memnepa-

mypot.
CHamue 601bmamnepHol XapaKkmepucmuku ouooq.

OUBNYECKUU [TPAKTUKYM (16 yacos)

Cnocobul usmeperus uuueckux 6eaudut ¢ UCNOIb30BAHUEM AHATI0208bIX U
YUPPOBLIX UMEPUMENHBIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CU-
cmem. Abconmomuvie U OMHOCUMENbHBLE NOZPEULHOCTU USMEPEHUN PUUYECKUX
seauyur. Oyenka epanuy nocpeutHocmell.

[Ipogedeniue KOCBEHHBIX U3MeEPeHUll, UCCIe008aHUU 3a8Uucumocmell Qu3u-
YeCKUX BeUYUH, NPOBEPKA NPEOSIOHNCEHHBIX cunomes (6b160p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX paszoenax «Yuenuueckuu skcnepumenm, na-
bopamophbvie pabomol, NPAKMUKYM»).

Pe3seps (2 yaca)

Peseps (10 yacon)
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TemaTnueckoe mianupoBanue kypcal( kiace

ba3zoBblit ypoBeHb (2 yaca)

VYrayoneHHsiii ypoBeHs (5 yacoB)

HHUYECKOTo JBMKeHus. Cucrema orcuéra. TpaekTo-
pust. [lepemenienue, CKOpocTh (CpeHsst CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM

TOYKH, UX ITPOCKIUHU HA OCHU CUCTCMbI KOOPpAWHAT.

Kon-Bo |Tema: ®u3uKa 1 MeTOAbI HAYYHOT0 MO3HAHUSA 2/54 Kon-Bo
4acoB 4acoB
1 ®dusuka — Hayka o npupoje. Hayuneie MeTobl 1o-
3HaHUS OKpYyXkarouiero mupa. Poib skcriepuMenTta u
TEOpUH B IIPOLECCE MO3HAHUS TPUPOJIbI. DKCIIEPHU-
MEHT B pu3uke. MoaenupoBanne GU3NIECKHUX sSBIIe-
HUH U MPOIIECCOB.
Hemonctpanuu 1. AHanoroBbie u U(poBbIe U3Me-
pUTENbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
1 Hayunbie runoressl. Gusnueckue 3aKOHbI U TEOPHUH.
['panuIel MPUMEHUMOCTH (PU3UIECKIX 3aKOHOB.
[Mpunmun cootBercTBUsA. Poib U MecTo GU3UKHU B
(GhopMUPOBaHUM COBPEMEHHOI Hay4yHOW KapTHUHBI
MUpa, B TPAKTUICCKON JCSITETLHOCTH JTFOCH.
Cnocobwi uzmepenus pusuyeckux eIudul (aHai0208ble U Yuhpoasvie usmepu- 1
mejbHble NPUOOPLL, KOMNBIOMEPHbLe damuuKogvle cucmemot). Iloepewnocmu us-
MepeHuti pusuyeckux enudul (aOCOIOMHAS U OMHOCUMENbHAS).
\Mooenupoganue ghusuneckux asienuti u npoyeccos (mamepuaibHas mouka, ao- |1
CONIOMHO MBEPOoe melo, UOeANbHAsSL HCUOKOCTb, UOEANbHbIL 243, MOYEYHbIL 3a-
psi0).
Jlabopamopnas paboma: M3zmeperue cunvt moxa u HanpsdiceHus 6 yenu nocmo- (1
SAHHO20 MOKA NPU NOMOWU AHATI0208bIX U YUPDPOBLIX USMEPUMETbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexanunueckoe aBrxkeHrne. OTHOCUTETHHOCTh MeXa-
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CroxeHne nepeMenieHuil U CI0KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
neuxkenne. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKO-
pPOCTH, YCKOPEHHUS], TyTH U NIEPEeMEILICHUS MaTepH-
IBHOU TOYKHM 0T BpeMeHu. CBOOOIHOE MajJicHHE.
YckopeHnue cBOOOAHOTrO MaieHusI.

/[suoicenue mena, OpoueHno20 noo y2iom K 2Opu30Hmy..

3asucumocms KOOpOUHAM, CKOPOCMU U YCKOPEHUSI MAMEPUATbHOL MOYKU OM
8peMeHU U UX epaghuxu

Pewenue 3a0au no meme «/[eudicenue mena, OpouieHno2o noo y2iom K 20pu-
30HMY. »

KpuBonunelinoe apmxenue. J[BuxxeHne Mmarepuaib-
HOM TOYKHU MO OKPYKHOCTHU C TOCTOSTHHOW 10 MOZYJTIO
CKOPOCTBIO. YTJIOBast CKOPOCTb, JINHEHHAs! CKOPOCTb.
[lepuon u wactora oOpamenus. LleHTpocTpemMuTes-
HO€ YCKOPEHHUE

JlabopaTtopHas padota: M3yueHue HepaBHOMEP- HOTO
JBUKEHHUSI C [ENbIO OTpeIeJIeHHs] MTHOBEHHON
CKOPOCTH.

. Llenmpocmpemumenvroe (HopmanvHoe), kKacameibHoe (MAH2eHYUATbHOE) U NOJ-
HO€ YCKOpeHUe MamepuaibHOU mo4Ky

Pewenue 3a0ay

labopamopnas paboma: Hccredosanue 3agucumocmu nepuooa 0opaujenus Kouu-
YecKo20 MAsAmMHUKA Om e20 NApamempos

JAunamuka 7/104+

[Tpuniun orHocuTensHOCTH ["anunes. [lepBerii 3a-
KOH HproToHa. IHEpuabHbIE CHCTEMBI OTCUETA.

Macca tena. Cwita. [TpyHIuUI Cyneprno3unum Cuil.
Bropoii 3axkoH HeroTOHA 11711 MaTepraabHOU TOUKH.
Tpetuii 3akoH HproTOHA 117151 MaTepHaIbHBIX TOYEK

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

AHCYWECOCA C YCKOPEeHUeM
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Cratuka (1 u3 4) Cnoorcenue cun, npuiodceHHvix K meépoomy meiy.

Cratuka (2 u3 4) [Jenmp msoicecmu meia.

3akoH BceMupHoro tsrorenus. Cuna tspkecrtu. [lep-
Basg KOCMHYECKasi CKOPOCTh

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

OK8UBANEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACChl. 3a8UCUMOCTb YCKOpe-
HUSL c60000H020 NAOEHUsL OM BbICOMbL HAO NOBEPXHOCMbIO NIAAHEMbL U OM 2e02pa-
Guueckoii wiupomul. [leudiceHue HebecHvix me u ux Cnymuuxos. 3axoust Kennepa.

|/lagnenue. I'uopocmamuuecxoe oasnenue. Cuna Apxumeoa

Peuwienue 3a0au o meme «,HMHCLMMKCZ))

Tpenue. Bunbl Tpenus (0Kos, CKOJIbXKEHHUS, Kaye-
Hus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbJKEHUS M cujia TpeHus nokos. Koapduiment
TpeHusi. Cuia conpoTUBIIEHUS IPU IBUKEHUU Tella
B KHUJIKOCTHU WU rase.

[TocTynaTtensHoe U BpalaTeaIbHOE JBI)KEHUE a0Cco-
JIFOTHO TBEPJIOTO TENA.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalleHus. [1ineqo
CWJIBL. Y CIIOBHS paBHOBECHS TBEPAOTO TEA.

(Craruka 3 u3 4) Vemotiuusoe, neycmouiuusoe, 6espasiuunoe pasnosecue. Jlabo-
[pamopnas paboma: Hsmepenue xosgpuyuenma mpenus no eeruyune y2no-6020
ko3 puyuenma 3asucumocmu Fmp(N).

[Ipakxmukym «H3mepenue pasHooeticmayroweli cui npu 08udicerul 6pycka no
HAKJIOHHOU NIOCKOCTUY

[ Ipakxmukym «H3mepenue pasnooelicmsyroujeti Cuil npu 08uUdiceHuy 6pycKa no
HAKJIOHHOU NIOCKOCTUY

JlabopaTopHas padoTa «VccrnenoBanue yciaoBHii paB-
HOBECHUA TBépI[OFO TCJ1a, UMCIOLICTO OCh BpallICHUA.

(Cratuka 4 u3 4) JlabopaTtopHasi pabota «/3yueHue yCTOWYMBOCTH TBEPIOTO

TCJIa, UMCIOIICTO IJI0IIAaAb OIOPHIL.»

3aKoHbBI cCOXpaHeHHUsI B MexaHuKe 6/10
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Nmmynbsc MatepuanbHOM TOYKH (TEJa), CHCTEMBI Ma-
TEepUaTbHBIX TOYCK. IMITyIIbC CHIIBI U U3MEHEHUE M-
myJbca Tea. 3aKOH COXpaHEeHUsl UMITyJIbca. PeakTus-
HOE JIBUKCHUE

Momenm umnynvca mamepuanvhot mouku. [lpedcmaenenue o coxparenuu mo-
MeHma uMnyibea 8 YeHMpPaabHbIX NOJISX.

Llenmp macc. Teopema o 08udicenuu yeHmpa macc.

Pewenue 3a0ay no meme «3axon COXPAHEHUS UMN)TIbCA»

PaGora cuiibl. MOLIHOCTE CHJIBI.

Kunernueckast s3Heprust MarepuaabHON TOYKU. Teo-
pema 00 U3MEHEHUU KUHETUUECKON 3HEPrUH.

Paboma cunvl Ha manom u Ha KoHeuHom nepemewjenuu. I paghuueckoe npedcmag-
1enue pabomul CUbL.

[ Ipaxmuxym « M3mepenue umnynvca mena no mopmosHOMY HYmu.»

[Ipakmukym «H3mepenue umnynvca mena no mopmo3HOMy HYMu.»

[TorenumaneHas sHeprus. [loTeHnnanpHas sHEprus
yrpyro aegopMupoBaHHOHN NpyxkuHbI. [loTeHnanb-
Hasi SHeprus Tena Boau3u nosepxHoctu 3emiu. [lo-
TEHLMAJIbHBIE ¥ HENTOTEHIIMAIbHBIE CHIIbL. CBS3b pa-
O0ThI HETIOTEHIMAIBHBIX CHUJI C U3BMEHEHNEM MEXaHHU-
YECKON DHEPTUU CUCTEMBI TEIl

3aKOH COXPAaHEHHUSI MEXaHUYECKOW SHEPTUU. YIIpyTrHe
U HEeyNnpyTrue CTOJIKHOBEeHUs. JlabopaTtopHas

pabota «3yueHne abCOIOTHO HEYITPYTOTO yaapa C
MTOMOMUIBIO IBYX OJJUHAKOBBIX HUTSIHBIX MasiTHUKOBY

[lomenyuanvhas suepeus mena 6 00HOPOOHOM 2pasUMayuoHHom none. [lomen-
YUAnbHAs dHepeUs mend 8 2pasumayuOHHOM nojie 0OHOPOOHO20 wapa (6Hympu u
eHe wapa). Bmopasa kocmuueckas ckopocms. Tpemwvs Kocmuueckas cKopochb.
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Ypasuenue bepnynnu onsa uoeanvHotl dcudkocmu Kaxk credcmeaue 3aKkoOHa coxpaue-
HUS MEXAHUYEeCKOLL SHEP2UU.

Jlabopamopnas paboma « Onpedenenue pabomvl Cuibl MPeHUsi RPU OBUICEHUU
mena no HaKIOHHOU NAOCKOCHU. »

Tema: MoJiekyJisipHas Gu3uka i TepMoanHamMuka 24/49

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

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOU
TEOPHUH U UX OIbITHOE 000CcHOBaHKE. bpoyHOBCKOE
nekenue. uddysus. Xapakrep 1BuKeHus U B3au-
MOJIEHCTBHUS YacTULl BeniecTBa. Monenan cTpoeHus ra-
30B, KHUJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOWCTB
BELICCTBA HA OCHOBE OTUX MOZECICH.

Macca u pazmepsl MoJeKkyil. KonnuecTBo BelecTsa.
[Tocrosinnas ABoraapo. TemnoBoe paBHoBecue. Tem-
nepatypa u e€ usMmepenue. llkana remneparyp Lliens-
cHst

Pewenue 3a0au

Pewenue 3a0ay

Jlabopamopnas paboma: Hccredosanue npoyecca ycmanosieHus meniogocopas-
Ho8ecus npu menioooMene Mexicoy 20psayell U X0J100HOU 80001

Monens naeanbHoro raza. OCHOBHOE YpaBHEHHE MO-
JIEKYJIIPHO-KMHETUYECKOM TeOpUH HIeaTbHOIO Ta3a.

AbGcoitoTHas TemIeparypa Kak Mepa CpeiHel K1He-
TUYECKON YHEPIUHU TEIJIOBOI'O JIBUKEHUS YaCTHIL
rasa. llIxana remnepatyp KenbBuHa.

Mooens udeanvroeo 2aza 8 MKT: wacmuyul 2aza 08usicymcs Xxaomudecku u He
83aUMO0eUCmBYom 0pye ¢ OpyeoM

Cssa3b abcontomuou memnepamypvl mepMoOUHAMULECKOU CUCIEMbL CO CpeOHell
KUHemu4ecKkoll IHepauell NOCMynamenbHo20 menaio8020 O8UNCEHUS e€ Yacmuy
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Peuwienue 3aday no meme « Ocrnosrnoe YypaeHeHue MO]ZeKyﬂﬂpHO'KuHemu’{GCKOIZ
meopuu»

l'azoBbIe 3aK0HBI. YpaBHeHUEe Menaeneesa—Ka-
neiipona. 3akoH JlaibToHa

I/I30Hpoueccm B NACAJIbBHOM Ia3¢€ C IOCTOAHHBIM KO-
JIMYCCTBOM BCIICCTBA

IIpaxmukym « 3yuenue uzomepmuuecko2o npoyecca (PeKoMeno008aH0 UCHOIb30-
sanue yughposoii 1abopamopuu). »

IIpakmuxym « M3yuenue uzomepmuyecko2o npoyecca (PeKoMeHO08AHO UCNONb30-
samnue yu@poesot rabopamopuit). »

Peuwenue 3a0au no meme «I azoevie 3aK0HbLY

I'paduueckoe npencTaBieHHE H30MPOIIECCOB: U30-
TepMa, U30Xopa, u300apa.

JIaboparopHas pabota: OnpeneneHue Macchl BO3AyXaB
KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHUIl 00bEMa
KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEM.

JlaGopaTtopnast pabota «3ydeHne n306apHOTo IpoIeccar

Pewenue 3a0au no meme «HM3onpoyeccol 6 udeanbHom 2aze ¢ NOCMOSHHBIM KOIU-
yecmeom eeujecmaa. I paghuueckoe npedcmasgnenue u3onpoyeccos. u3omepma,u3o-
xopa, uzobapay

Pewenue 3a0ayu no meme «H3onpoyeccwi 6 udeanrbHom 2aze ¢ NOCMOAHHBIM KOJIU-
yecmeom gewjecmea. I paguueckoe npedcmasienue u30npoyeccos: uzomepma,
uzoxopa, uzobapay

Oboowarowuii ypok no meme « OCHOBbL MONEKYNAPHO-KUHEMUYECKOL MeopuiLy

OcHoBbl TepMoguHamuku 10/20

TepMonnHaMuyeckas cuctema. BHyTpeHH:s sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHust. KonmnuecTBo TeTIoTh 1 padoTa.

BHYTpCHHSISI SHEPTHUd OJHOATOMHOI'O HACAJIBHOT'O
rasa.

3aoanue enewnux ycnosuil ons T/{ cucmemvl. Bnewnue u 6nympennue napa- mem-
poi1. [lapamempor T/ cucmemvl kak cpeOHue 3HAYeHUs 8eNUYUH, ONUCLLBAIO-UYUX e€
coCmosiHue Ha MUKPOCKONUYECKOM YPOBHE.
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Hynesoe nauano mepmoounamuru. Camonpoussonvras peraxcayus T/{ cucmemwix
Meni080My PAGHOBECUIO.

Mooenb udeanvho2o 2asa 6 mepmMooOUHAMUKe — CUCeEMA YPAGHEHU. YPAGHEHUE
Menoeneesa—Knanetipona u evipasicerue 0Jisi BHympeHHell s3Hepeul. Yciosus
NPUMEHUMOCTNU IMOU MOOENU: HU3KAS KOHYEHMPAayus Yacmuy, 6blCOKUe memne-

[pamypol

Bunpl Teronepeaaun: TeIIONPOBOAHOCTb, KOHBEK-
LS, U3Iy4eHUE. Y IeNIbHas TeIIOEMKOCTh BEIIECTBA.
KosnyecTBo TEIUIOTHI IPH TEILIONEpeiaye.

[Tonstue 06 aquadbaTHOM nporecce. [lepBrlii 3aKoH
TEPMOJANHAMUKHI

Keaszucmamuueckue u necmamuueckue npoyeccuwl.
Dnemenmapuas paboma 6 mepmoouHamuke. Boiuucnenue pabomol no epagpuxy
npoyecca na pV-ouazpamme

Yoenvnasn u monapnas mennoémxocmu sewecmea. Ypasnenue Maiiepa

Yoenvnas mennoma cecopanus monnusa. Pacuém xonuuecmea meniomol npumen-
1onepedaue

HpI/IMeHeHI/Ie HCpBOFO 3aKOHa TepMOI[I/IHaMI/IKI/I K
u3ormporeccam. I'padudeckast ”HTepIpeTaus pa-
OOTEHI Taza.

Bropoii 3akon Tepmogunamuku. HeodpatumocTs
MIPOLIECCOB B IPUPOJIE.

Peuwienue 3a0aq no meme «HpuMeHeHue nepeoco 3aKora mepMO()uHamuKu K U30-
npoyeccam»

Konuuecmseo meniomsi u paboma Kax mepvl usmerenus enympenneti snepauu T/]
cucmembyl

Bmopoti 3akoH mepmoOUHAMUKY OJisl HEPABHOBECHBIX NPOYECCO8. HEBO3MONACHO
nepedams meniomy om 0o.iee X0J100H020 meila K bonee Hazpemomy 6e3 KOMNeH-
cayuu (Knaysuyc).

TenmoBbie MaIKHBL. [ [pUHIMIIBI AEACTBUS TETIOBBIX
MamwH. [IpeoOpa3oBaHus YHEPTUU B TETIOBBIX Ma-
mHax. KITJ] remoBoit Mammnsl. [uka KapHo u ero

KITJ,
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DKOJOTHYECKHE TPOOIEMBI TETIOIHEPT € THKH.
JlaGopaTopHas padoTta «/3MepeHue yaeIbHOU TEerIo-
EMKOCTI

JlaGopatopHas pabota: MccienoBanue mporiecca OCTHIBAHUS BEIECTBA.

[Ipakmuxym «. Hccrnedosarnue aduabamuozo npoyeccay 1
[ Ipakxmukym « Hccredosanue aouabamnozo npoyeccay 1
Obobwarowuti ypok no meme « OCHO8bI MEPMOOUHAMUKUY 1

ArperaTHbie COCTOSIHHS BemiecTBa. ®a3oBble nepexoanl 5/14

[TapoobpazoBanue u koHaeHcanus. Vicnapenue u Ku-

neHue. AGCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTh

Bo3ayxa. HacelmienHslil map

VY nenpHas TerioTa napoodpazoBaHus. 3aBUCUMOCTh

TEMIIEPATypPhI KUTICHUS OT AaBJICHUS.
Hacwiwennvie u nenacviugennvle napvl. Kauecmeennas 3asucumocmos nromuocmuu |1
0aseHusi HaCblWeHHO20 napa om memnepamypbul, UxX He3asuUcumMocms om 00b- éma
HACblWeHHO20 napa. 3asucumocms memMnepamypvl KUuneHus om 0aeieHus 8
HCUOKOCTU.
Pewenue 3a0ay no meme « Abconomnasn u OMHOCUMENbHASA BILAHCHOCTID » 1
Jlabopamopnas paboma «M3yuenue ceoticme HACbIUWEHHBIX NAPOB.» 1

Tsépmoe Teno. Kpucrannudeckue u amopHbIe Tena.

AHM30TpONUS CBOMCTB KpUCTAILIOB. JKUIKUE KpU-

ctasuibl. COBpEeMEHHbBIE MaTepHAITBI.

[TnaBnenue u KpuCTADIM3aNKUs. Y AeIbHAS TEIUIOTa

miaBneHus. CyOnumarus. YpaBHEHHE TEIIOBOTO

OanaHca.
/[echopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Mooy FOnea. 1
[Ipeden ynpyeux deghopmayuii.
Tennosoe pacwuperue xcuokocmeti u meépovix mei, 00vémHoe u aunelnoe pac- |1

uwupenue.
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AHeapMoHU3M Menio8biX KONeOaHUll 4acmuy 8eujecmsd Kax NPUIUHa menioeo2o
[pacuupenuss men (Ha KauecmeeHHOM YpPosHe).

JIaboparopas pabota «/3mMepeHrne OTHOCUTEIBHON
BJIQXKHOCTH BO3yXa.»

JlaGopatopas padota «M3mepenue Mmoayis FOura»

O06o0mmaromuii ypok 1o Teme «ArperaTHble COCTOSI-
HUSI BEIIECTBAY

[Ipeobpazosanue suepeuu 8 hazosvlx nepexooax. Ypasuenue meniosozo oa-
1anca.

Ilosepxnocmuoe namsicernue. Koaguyuenm nosepxnocmuozo namsxcenus. Ka-
NUNTAPHbLE A6TIEHUSL.

|/[aenenue noo uckpuenénnot nogepxnocmoio sHcuoxocmu. Popmyna Jlannaca.

Tema: DaekTponunamuka 22/54

DaexTpocraTuka 10/ DiekTpuyeckoe moJie 24

DnexTpuszanus Tei. JaeKTpuueckuil 3apsa. JBa Buga
JIEKTPUUECKUX 3aps10B. IIpoBOgHUKY, M- 2TEKTPH-
KH ¥ TIOJIYTIPOBOAHUKH. 3aKOH COXPAHEHUS JICKTPH-
4yecKoro 3apsna. Bzaumoneiictsue 3apsioB.3akoH
Kynona. To4yeuHbIN 2IIEKTPUYECKUI 3apsil.

Onexrpudeckoe nose. Hanps€HHOCTD seKTpuye-
ckoro mnous. [IpuHuyn cynepno3suuun 31eKTpUIECKUX
nosiel. JINHUKM HanpsKEHHOCTH SIIEKTPUYECKOTO TOJIA.

Ilone moueunoeo 3apsoa. Ilone pasnomepno 3apsaxcennoti cpepul. Ilone pasro-
MEPHO 3apsdCceHH020 N0 00bEMY wapa

[lone pagnomepHo 3apsadiceHHOl 6eCKOHeUHOU NI0CKOCTU

Pewenue 3aoau

PaGora cun snexTpoctaruueckoro mnous. [loreHman.
Pa3HocTrs moTeHInaion

IIpoBOAHMKY U JUBIIEKTPUKHU B 2JIEKTPOCTATHUE-CKOM
nojie. JluanekTpudeckas IpOHULAEMOCTb.
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HOmeHL;uaﬂbHOCMb SJIeKmpocmamu4ecKkozo noJiA. HomeHuuaﬂbHaﬂ OHep2cusl 3a-pA-
oa e oJleKmpocmamu4eCKom noJie.

Kapmunbsl 1unuil HanpssicEeHHOCmuy 3mux noaeti U 9K8UNOMEHYUANbHbIX NOBEPXHO-
cmeil.

OoHopoonoe snekmpuyeckoe none. Cési3b HANPANCEHHOCIU NOA U PASHOCHU NO-
MEeHYUAN08 OJis INEKMPOCAMULECKO20 NOJisL (KAK 0OHOPOOHO20, MAK U HEOOHO-
[pOOHOC0).

OnexrpoéMkocts. Konaencarop.

DEeKTPOEMKOCTD MIIOCKOTO KOHACHCATOPA. DHEPIrUs
3apsHKEHHOT0 KOH/IEHCATopa

[lapannenvHoe coedunenue KOHOEHCAmopos

[locneoosamenvHoe coeduneHue KOHOEHCAmopos

Jlabopamopnas paboma: Pacnpedenenue paznocmu NOmeHyuanios (HanpaxiceHus)
npu nocie008amenbHOM COeOUHEHUU KOHOEHCAMOPO8.

JlabopaTopHas padoTta «3Mepenune 3IeKTpOEMKOCTH
KOH/IEHCATOPa.»

O060061maronuil ypok 1o teme «JIeKTPOCTaTHKA

O06o00maromuii ypok mo TeMe «IEKTPUIECKOE MOJIEH»

ﬂeuofceHue SQp}ZOfC'eHHOZZ yacmuuyvl 6 OaHOPOOHOM ANNEKMpUHYeCKomM noJjie.

JTabopamopnas paboma « Habmooenue npespauyeruust SHepuu 3apsisiceHHo20 KOH-
OdeHcamopa 8 IHepeUio U3LYYeHUs C8emoouood. »

Pewenue 3a0au

Texnugeckue YCTpOﬁCTBa U IPAaKTUYICCKOC MPUMCHC-
HHUEC: DJICKTPOCKOII, JJICKTPOMETP, DJICKTPOCTATUYC-
CKas 3aluTa, 3a3€MJICHHUC 3HCKTp0HpH60pOB,

TexHudeckue yCcTpoucTBa W MPAKTUYECKOE MPUMEHE-
HHE: KOHIEHCATOP, KOMUPOBAIBHBIN ammnapar, CTpyH-
HBII IIPUHTED

TexHu4eckre yCTpoicTBa U MPaKTHYECKOE IPUMEHEHHE: KOHICHCATOP, KOITUPO-BaJThb-
HBII anmapar, CTpyHHBIN IPUHTED, cenepamop Bawu de I paaga.
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Pewenue 3a0au no meme « 9]167(71’1[%!'466‘7(06 noney

Peuwenue 3a0au no meme « Dnekmpuueckoe noiey 1
Obo6warowuil ypox no meme « dekmpuieckoe nojiey» 1

IMocTostHHbII dJIeKkTpHYecKuii TOK. Toku B pa3ubix cpexax 12/30

DNEKTPUUECKUHN TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEK-

TPUYECKOro Toka. MICTOUHUKH TOKa.

Cuna Toka. [locrosiHnbIi TOK. Hanpsokenue.
Hanpsiocenue U u 3/]C E 1
[ Ipaxmuxym «Hccrnedosarnue 3a8ucumocmu cuiibl MoKa om HANPA’CeHUsl 0 1
1amnbl HAKATU8AHUS. »
[ Ipaxmuxym « ccrnedosanue 3a8Ucumocmu Cubl moka om Hanpsasjicenus onsiamnul (1
HAKATUBAHUSL. »

3akon Oma 1151 yuacTKa IeTu.

DNEeKTPUIECKOe CONPOTHUBIICHHE. Y IETHHOE COMPO-

TUBJICHHE BEIIECTBA.

[TocnenoBarenbHOE, MapauIeTbHOE COSTMHEHUE TIPO-

BOAHHUKOB. CMeIIaHHOE COeTMHEHNE TTPOBOIHUKOB
Komnoencamop 6 yenu nocmosinno2o moka 1
Pewenue 3a0au no meme «3axon Oma 015 yuacmka yenuy 1
Pewenue 3a0au no meme «3axon Oma 014 yuacmka yenuy 1

Pabota snekrpuueckoro Toka. 3akoH Jpxoymns—
Jlenna. MOIIHOCTB 2JEKTPUUECKOTO TOKA.

3/1C u BHyTpeHHEE COMPOTHBICHUE UCTOYHHUKA
TOoKa. 3akoH OMa JI71s1 TOTHOM (3aMKHYTOM ) JIeK-
Tprueckoil nemu. KopoTkoe 3aMbIKaHHE.
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Pacuém pazeemenénnvix snekmpuueckux yenetl. Ilpasunra Kupxeogpa 1
Pacuém pazeemenénunvix snekmpuueckux yeneil. Ilpasuna Kupxeogha 1
Pacuém pazeemenénuvix anexmpuueckux yenetl. Ilpasuna Kupxeogha 1

DneKTpOHHAs IPOBOJIUMOCTD TBEPIBIX METAIUIOB.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEM-TIe-

patypbl. CBEpXIpPOBOIUMOCTb.

OneKTpUYECKuii TOK B Bakyyme. CBOMCTBA AJIEK-

TPOHHBIX ITyYKOB.
Jlabopamopnas paboma « Yeenuuenue npedena usmepenus amnepmempa (6onom- |1
Mempa)»
Pewenue 3adau 1
Pewenue 3adau 1

[TonynpoBonuuku. CoOCTBEHHAst U TPUMECHas MPo-

BOJUMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa p—~N-Iie-

pexona. [TonynmpoBoJHUKOBBIE TTPUOOPHI.

DneKTpUUeCKU TOK B pacTBOPAX U pacIuiaBax dJeK-

TPOJIUTOB. DIIEKTPOIUTUYECKAS] TUCCOLIAALIUSL.

DNEKTPOIH3.
3akonvr @apades 01 s1eKkmpoau3a. 1
Jlabopamopnas paboma: Hccneoosanue 3asucumocmu I/]C eanveanuueckoeosne- |1
MeHma om epemeHU npu KOPOMKOM 3AMbIKAHUU
Pewenue 3adau 1

DJIEKTPUYECKUH TOK B razax. CaMOCTOSTENbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma.

JlabopaTtopHas padota: U3smepenue DJIC u BHyT-peH-
HET'O COMMPOTUBJICHUA UCTOYHHUKA TOKA.

JlabopatopHas pabora: MccnenoBanne pa3HOCTH OTEHIIMATIOB MEX/TY ITOJTF0-Ca-

MH UCTOYHHKA TOKaA OT CHJIBI TOKA B IICIIN.
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Pasznuunvie munol camocmoameﬂbﬂozopaspﬂda 1

IIpaxmuxym « CHAamue 801bm-amMnepHoll XapaKxmepucmuxku ouooa.» 1
[ Ipakmuxym « Cuamue 6016m-amnepHou Xapakxmepucmuxku Ouood. » 1
1 [ToBTOpeHue Temsbl «MexaHuKay
1 [ToBTOpenue Tembl «MexaHuKa» [Ipakxmukym «Hzmepenue pasHooeticmayroweli cui npu 08uUdICenuy 6pycKa no
HAKJIOHHOU NIOCKOCTU. »
[Ipaxmukym « 3mepenue Kodgduyuenma nogepxHoCmHoO20 HaAMANCEHUA» 1
IIpaxmuxym « Uzmepenue koda¢hghuyuenma no8epxHocmuo20 HamsaiceHus» 1
1 [ToBTOpEHME TEMBI «ATperaTHble COCTOSIHHSI BEllle-
CTBa»

[ToBTOpEHME TEMBI «ATrperaTHble COCTOSIHUS BELIe-
CTBa»

Uszmepenue koaghguyuenma nogepxHocmno2o Hamsicenus Mizsmepenue abco-nrom- |1
HOU 81ACHOCMU 8030YXA U OYEHKA MACChbl NAPO8 8 NOMeUeHUU

Hzmepenue kodppuyuenma nosepxnocmuoeo namsxicenus Mismepenue abco-nom- |1
HOU B7IAJICHOCMU 8030YXA U OYEHKA MACCbL NAPOE 8 NOMEUJeHUU

Obobwarowutl ypox 1
68 Peseps 2/10 170
11 kaace
Ba3oBblii ypoBens (2 yaca) Yruy6JeHHblii ypoBeHb (5 yacoB)
PA3JIEJI 4. DJIEKTPOJIMHAMUKA (11 ) PA3JIEJT 4. DJIEKTPOJJMHAMUKA (27 1)
Tema 4. Maznumnmnoe none. Inekmpomaznumnas unoyxkuyus (11 u) Tema 4. Maznumnoe none (14 u)

[ToctossHHBIE MarHuTHL. B3anMoeiicTBIE MOCTOAHHBIX MAarHUTOB. MaruuTHoe |B3anMoelicTBrue NOCTOSTHHBIX MAarHUTOB M MTPOBOAHUKOB C TOKOM. MarHuTHoOe
nosje. BekTop MarHuTHOM MHAYKIUU. [[prHIMI Cynepno3uMi MarHuTHBIX  (moJie. Bektop MarHuTHOM MHAYKUKK. [IpuHIUI Cyneprio3uliui MarHuTHBIX
nosieit. JInnuu MarauTHOM MHAYKIMU. KapTrHa TMHUN MarHUTHOM MHIYKIUU  (oJied. JIMHuM MarHuTHOM MHAYKIMK. MarHuTHOE 1oJie MPOBOAHUKA C TOKOM
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TOJISI TOCTOSIHHBIX MarHUTOB.
MaruuTHO€ 1oJsie MPOBOAHUKA ¢ TOKOM. KapTrHa TMHHUI MHIYKIIMU
MarHMTHOTO
T0JIs JFTMHHOTO MIPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA,
KaTymku ¢ TokoM. OneIT Dpcrena. BzaumoaeiicTBue mpoBOJHUKOB C TOKOM.
Cuna Amnepa, e€ MOyJIb U HallpaBJICHHUE.
Cuna Jlopeniia, e€ Moayib U HampaBlieHHE. J[BI>KEHHE 3apssKEHHON YaCTUIIbI
B OJIHOPOJHOM MarHUTHOM mose. PaGora cuiibl
Jlopenua. SIBneHune anekTpoMarHuTHOM MHAYKIHMK. [I0TOK BEKTOpa MarHUTHOU
uHaykiuu. 2J1C uHayKIuu. 3aKOH 2JEKTPOMArHUTHON MHAYyKUMK Papajes.
Buxpesoe snexrpuyeckoe nose. 9C UHIYKIUH B TPOBOIHUKE, ABUKYILIEMCS
MOCTyNaTeNbHO B OJHOPOJHOM MarHUTHOM noJie. [IpaBuio Jlenna.
WNunykruBHOCTh. fABieHne camonnaykiuu. 3/1C caMoMHAyKIU Y.
DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.
DNIeKTpOMarHuTHOE MOJIE.

TexHuueckue ycmpoucmea u Hnpakmuieckoe npumeHeHue: TOCTOSHHBIC
MarHMThl, SJIEKTPOMArHUTHI, 3JIEKTPOJIBUraTellb, YCKOPUTENIN 3JIEMEHTApPHBIX
YaCTHI], HHAYKIIMOHHAS M€Yb.

Hemoncmpayuu
OmneiT Opcrena.
OTKJIOHEHNE ANEKTPOHHOIO ITy4YKa MarHUTHBIM IIOJIEM.
JIMHUM MHYKIIMY MarHUTHOTO TTOJIS.
B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
[erictBue cuibl JIopeH1a HA HOHBI ATIEKTPOJIUTA.
SIBneHME 2EKTPOMAarHUTHON MHAYKIUH.
[IpaBuno Jlenna.
3aBucumocts J/1C MHAYKIIMY OT CKOPOCTH U3MEHEHUSI MarHUTHOTO
MIOTOKA.
10. SIBeHHME CaMOMHIYKIIMH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot
1. HM3yyeHue MarHuTHOTrO MOJIS KATYIIKH C TOKOM.
2. HWccnenoBanue neiCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy € TOKOM.
3. HccnenoBaHue siBI€HUS 2JEKTPOMAarHUTHOW MHIYKIIHH.

LN REWN R

(mpsiMOTro NMPOBOJHUKA, KATYLIKU U KPYroBoro BUTKa). OneliT Opcrena. Cuna
Awmrnepa, e€ HanpaBiieHrue 1 MoayJib. Cuna JlopeHiia, €€ HanpaBieHUE U MOYJIb.
JIBm>keHue 3apsHKEHHOM YaCcTHIIBI B OHOPOJIHOM MarHUTHOM mosie. PaboTa cuitel
Jlopennia. MarautHoe none B BemecTse. PeppomazHemuru, napa- u
ouamazHemuxu

Texnuueckue ycmpoucmea u mMexHOA02UYeCKue npoyeccvl: IPUMEHEHUE
MIOCTOSIHHBIX MarHuroB, 3JIEKTPOMarHuToB, TECTEP-MYJIbTUMETP
AJIEKTPOABHUraTelNb SIkoOU, YCKOPUTEIH 371€MEHTapHBIX YaCcTHULL.

Jlemoncmpayuu

1. KapruHa nuHUi MHIYKIUU MarHuTHOTO I10JIs II0JIOCOBOT'O U MOJIKOBO?
00pa3HOro NOCTOSHHBIX MarHUTOB.

2. KaptuHa nuHWII MarHUTHOW WHIYKIHMH TOJS JUIMHHOTO MPSMOTQ
IIPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOIO IIPOBOJHMKA, KATYILKY
C TOKOM.

3. BsaumopeiicTBue ABYX NPOBOAHUKOB C TOKOM.

4. Cwuna Amrmepa.

5. [eiictBue cuibl JIopeHIa Ha HOHBI AIEKTPOJIUTA.

6. HaOnromenue ABMKEHHS ITyYKa 3JICKTPOHOB B MATHUTHOM TIOJIE.

7. Tlpunuun JEeNCTBUA ANIEKTPOU3MEPUTEIBLHOTO npudopd

MaFHI/ITOBJIGKTpH‘{eCKOﬁ CHUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomol, npaxmuxym
HccnenoBanue MarHMTHOTO MOJIS TIOCTOSIHHBIX MarHWTOB.
HccnenoBanue cBOMCTB (eppOMarHeTUKOB.
HccnenoBanue 1eicTBHS MOCTOSTHHOTO MATHATA HA PAMKY € TOKOM.
N3mepenue cunbl AMmepa.
I/I3yquI/Ie 3aBUCHUMOCTH CHJIBI AMnepa OT CHIJIBI TOKA.
OnpeneneHre MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHMS CUIIbI
Awmriepa.

oL E
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Tema 5. Inexkmpomacnumnasn unoyxkyus (13 u)

SIBrieHue 37eKTPOMArHUTHOW HHAYKIMH. II0TOK BEKTOpa MAarHUTHOW MHIYKLIMH.
O/1C nnaykuuu. 3aKoH 3eKTpoMaruuTHol nHaykiuu dapanes. Buxpesoe
anektpuydeckoe noje. Toku @yko. IIC uHIYKIUHA B MPOBOIHUKE, IBHKYILIEMCS
IIOCTYIIATEIbHO B OHOPOHOM MarHuTHOM node. [Ipasuio Jlenna.
WNunykTuBHOCTH. KaTyllika MHIYKTUBHOCTH B LIETIU OCTOSIHHOT'O TOKA. SIBiIeHne
camouHaykiuu. 9JIC caMOMHAYKIMN. DHEPrusi MarHUTHOTO T1OJIsI KaTyLIKU
C TOKOM. DJIEKTPOMAarHuTHOE I10J1e

Texnuueckue ycmpoiicmea u mexXHOIO2UYeCKUe npoyeccyl: UHIYKLIUOHHAS
1eyb, COJEHOMJ, 3alllUTa OT IEKTPU3aLMU TeJl MPU JBHKEHUU B MArHUTHOM
noJje 3emiu.

Hemoncmpayuu
1. HaGmoneHue siBIeHUS HJIEKTPOMArHUTHOW UHAYKIIUU.
2. HWccnenosanue 3aBucuMoct DJ1C MHAYKIIMA OT CKOPOCTH M3MCHCHHSI
MarHMTHOTO TIOTOKA.
[IpaBuio Jlenna.
[Tagenue maruuTa B A IFOMUHHEBOU (MEIHOI) TpyOe.
SIBrieHNE CAaMOMHTYKIIUH.
UccnenoBanne  3aBucumoctdt  OJIC CaMOMHIYKIIMM OT CKOPOCTH
W3MEHEHUS CHJIBI TOKA B IICTIH.

oukw

Yuenuueckuii 3xcnepumenm, nabopamopmsie pabomst, RPAKMUKYM
1. HWccnenoBanue siBI€HUS JIEKTPOMArHUTHON WHIYKIIHH.
2. OmpeneneHne HHAYKIINY BUXPEBOTO MATHUTHOTO TTOJISL.
3. MHccrnenoBanue siBIEHUS CAMOMHTYKIIUH.
4. COopka MOJIeIH AIEKTPOMAarHUTHOTO TeHEPaTopa.

PA3JIEJI 5. KOJIEFAHUA 1 BOJIHEI (24 1)

PA3JIEJI 5. KOJIEBAHM A 11 BOJIHEI (60 )

Tema 1. Mexanuueckue Ko1e0anus u 31eKMpPoMazHUmMHble KOJ1eOaHus

(94

Tema 1. Mexanuueckue xonevanus (10 u)
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KonebarenbHas cucrema. CBOOOIHBIE MEXaHHUECKHE KOJICOAHHS.
I"apmonnueckue konedanus. [lepuos, yacrora, aMrmnTyaa u ¢haza koieOaHui.
[IpyxuHHBINM MasTHUK. MaTeMaTH4eCKUI MasiTHUK. Y DaBHEHHE
rapMOHU4YECKUX Kosnebanuil. [IpeBpalieHre 3Hepruu pyu rapMOHNYECKUX
KOJIEOAHUSIX.
KonebatenbHblii KoHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHus B
UCaTbHOM K0Je0aTeTbHOM KOHTYpe. AHAIOTHUA MEXy MEXaHUYECKUMHU H
3JIEKTPOMAarHuTHbIMU Kosebanusmu. @opmyna TomcoHna. 3akoH coOXpaHEHUs
SHEPIUu B UJIeAIbHOM KosiebarenbHoM KoHType. [peacraBienue o
3aTyxarolux KojaeOaHusx. BoiHyX/IeHHbIe MEXaHUYEeCKHE KOJIeOaHuU .
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.
[lepemennsblii Tok. CUHYCOMIaIbHBIA IEPEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAYCHUE CUIIbI TOKA U
HanpsbkeHus. Tpancdopmatop. [IpousBoacTBo, nepenaya u noTpedieHue
ANEKTPUYECKOUN SHEPTrUu. DKOJIOTHYECKUE PUCKH IIPU POU3BOICTBE
aeKkTposHepruu. KynbTypa UcIob30BaHus 2J1€KTPOIHEPTHH B IIOBCEHEBHOM
KU3HU

Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHnexue. IEKTPUIECKUN
3BOHOK, '€HEpaTOp IIEPEMEHHOT0 TOKA, JIMHUH dJIEKTpOIepe1ay.

/emoncmpayuu

1. HccnenoBanue napaMeTpoB KoseOaTeIbHON CUCTEMBI (ITPYKUHHBIN
WM MaTeMaTU4YECKUM MasTHUK).
HaGmonenue 3atyxarommx KoneoaHuil.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.
Habmionenue pe3onanca.
CBOOOTHBIE PTIEKTPOMArHUTHBIE KOJIEOaHUsI.
OcuusiorpaMMsl (3aBUCUMOCTH CHJTBI TOKA U HANPSDKEHUS OT
BPEMEHM ) JUIsl 3JIEKTPOMArHUTHBIX KoJeOaHuM.
Pe3oHaHc npu nocienoBaTeIbHOM COETMHEHUH PE3UCTOPA, KATYILIKH
MHIYKTUBHOCTHU M KOHJIEHCATOpA.

8. Mogenb TMHUU AIIEKTPOIEPENAYH.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut

1. HccnenoBanue 3aBUCMMOCTH TEpUOJIa MAJIBIX KoJeOaHUM Ipy3a Ha
HUTH OT JAJIMHBI HUTH U Macchl Ipysa.
HccnenoBanne NEpEeMEHHOTO TOKAa B LENHM M3 IOCIENOBATEIIBHO

o vk wN

2.

Konebarenpnas cucrema. CBOOOIHBIE KOJICOAHHUS.
["apmonnueckue konebanus. Kunemarnueckoe 1 TuHAMHUYECKOE OMKCAHUE.
DHepreTruyecKoe OnrcaHune (3aKOH COXpPaHCHUSI MEXaHUYECKOW SHEPTUH). Bb1600
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KONeDAHUL U3 UX dHEP2emuiecKo2o
U KUHeMamu4ecko20 ONUCAHUSL.
Amnaumyoa u gpasza koneoanuti. Césa3b amniumyowvl KoaeoaHull UCX0OHOU
BEUYUHBI C AMAIUMYOAMU KOAEOAHUT €€ CKOPOCMU U YCKOPEHUSL.
[Tepron 1 yacrora kosebanuii. [leproa ManbIx CBOOOTHBIX KOJICOAHHIA
MareMaTuyecKoro MasTHuka. [lepros cBOOOAHBIX KOsIeOaHMIA TPYKHHHOTO
MasiTHHUKA.
[TonsTHe 0 3aTyxaromux Konebanusx. BeiHyx1eHHble Konebanus. Pezonanc.
Pe3onancnas kpuBas. BiusiHue 3aTyxaHus Ha BUJ PE30HAHCHON KPUBOA.
ABTOKOJIE0AHUS

Texuuueckue ycmpoiicmea u mexHojio2uiecKkue npoyeccvl: METPOHOM, Yachl,
KaueJn, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu

1. 3anuck K0ne0aTEIBHOTO ABUKCHHUS.

2. Habnronenune HE3aBUCHMOCTH TIEPUOJa MaJIbIX KOJICOAHMIA Tpy3a Ha
HUTH OT aMIUTUTY/IbI.

3. HccnepoBanme 3aryxarommx KojeOaHW W 3aBUCHMOCTH Tepuo.d
CBOOOIHBIX KOJIEOAHUN OT COMPOTHUBIICHUS.

4. WccnenoBanue kojeOaHUI rpy3a Ha MacCHBHOH NpYXHHE C LEJbI]
dbopmMupoBaHUs TPEICTAaBICHUN 00 MICATBHOW MOJENH MPYKUHHOTQ
MasITHUKA.

5. 3aKOoH COXpaHEHMs SHEPrHU NpH KOJIeOaHUAX Ipy3a Ha MPYKHUHE.

6. HccnenoBaHue BBIHYX/IEHHBIX KOJIeOaHUH.

7. HaOmonenue pe3oHaHca.

Yuenuueckuii 5xcnepumenm, nabopamopusie pabomeol, NRPAKMUKyM

1. Hsmepenue nepuofa  CBOOOIHBIX KoJeOaHU ~ HUTSAHOIO)
U TIPY>KUHHOTO MasiTHUKOB.

2. V3yueHue 3aKOHOB JIBWKEHHUS Teja B X0Je KOJIeOaHUI Ha ympyrom
HoJBece.

3. UW3ydenue ABMKEHHS HUTSHOTO MasiTHUKA.

4. TlpeoOpa3zoBaHMe SHEPTHH B IPY>KUHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTYXaIOUINX KOJIEOAHUH.
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COETMHEHHBIX KOHACHCATOPA, KATYIIKH U PE3UCTOpa.

6. VccnenoBanue BBIHYXICHHBIX KOJICOAHHIA.

Tema 2. dnekmpomaznumnste Koneoanus (15 u)

Konebarenbublil KOHTYp. CBOOOHBIE 37I€KTPOMAarHUTHBIE KOJICOaHuUs
B UJIeaJIbHOM KoJsiebatenbHoM KoHType. Popmyna Tomcona. Caazb amnaumyoul
3aps0a KOHOEHCamopa ¢ AMIIUMYOOU CUbl MOKA 8 KOA1eDAmelbHOM KOHmYpe.
3aKOH COXpaHEHMsI SHEPTUHU B UACAIBLHOM KOJI€0aTeIbHOM KOHTYPE.
3aryxaromme 3J1eKTpOMarHuTHbIE KojeOaHus. BeiHyX1eHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.
ITepemenHbIi TOK. MOITHOCTH IEPEMEHHOTO TOKA. AMIUIMTYTHOE
U JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U HAMIPSDKEHUS TIPY pa3iinyHoi hopme
3aBHCHMOCTH IIEPEMEHHOTI0 TOKAa OT BPEMEHHU.
Cunycouodanvhuwlii nepemennsiii mok. Pezucmop, konoencamop u Kkamywka
UHOYKMUBHOCTU 8 Yenu CUHYCOUOAIbHO20 NepeMeHH020 moka. Pezonanc moxos.
Pezonanc nanpsocenuil.
WneanwvHbiii Tpanchopmatop. [IponsBoacTo, nepenaya u norpedieHue
ANEKTPUYECKON SHEPIUHU.
DKOJOTUYEeCKHE PUCKKM TpU MPOU3BOJACTBE 3IeKTposHepruu. KymeTypd
MCII0JIb30BaHUs JIEKTPOIHEPTUU B ITOBCEITHEBHOM JKU3HU.
Texuuueckue ycmpoiicmea u mexHoio2uyeckue npoyeccyl. dACKTPUUECKUN
3BOHOK, T€HEpaToOp NEPEMEHHOI0 TOKA, IMHUH dJIEKTponepead.
Jemoncmpayuu
1. CBoOonHbIE ANEKTPOMArHUTHBIE KOJIEOAHNUS.
2. 3aBHCHMOCTH YacCTOTHI CBOOOIHBIX KOJEOaHW OT HMHIYKTHBHOCTHUHU
€MKOCTH KOHTYpa.
OcuuaorpaMMel 31€KTPOMArHUTHBIX KOJeOaHuH.
['eneparop He3aTyxaromMX 3JIEKTPOMArHUTHBIX KOJIeOaHM.
Mojernp 3IIeKTpOMarHuTHOTO FeHepaTopa.
BoinykeHHbIE CHHYCOUANIbHBIE KOJIEOaHusl.
Pezucrop, KaTyllka  MHAYKTMBHOCTM M KOHJEHCAaTop B LNy
IIEPEMEHHOT0 TOKA.
8. Pe3onanc npu nocienoBaTeNIbHOM COSMHEHUHN PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.
9. YCTpOHCTBO M MPUHIUT ACHCTBHSI TpaHCHOpMATOpA.
10. Moaenb TMHUU STEKTPOTIEPEIAUH.
Yuenuueckuii sxcnepumenm, nadopamopmusie pabomel, npaxmuxkym

No o k~w
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=

N3zyuenune Tpancopmaropa.

2. MHccrnenosanue MEPEMEHHOTO  TOKa  d4epe3 [TOCJIEIOBATEILHO
CoeTMHEHHBIC KOHACHCATOP, KaTyIIKy U PE3UCTOP.

3. HaOmoaeHue 3J1eKTpOMarHUTHOTO PE30HAHCA.

4. MHccnenoBanue pabOThI HCTOYHHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3nekmpomaznumuote 60ansl (5 u)

Tema 3. Mexanuueckue u nekmpomazuumnote ¢oansl (10 u)

MexaHuueckue BOJIHBI, yclioBus pacnpoctpanenus. Ilepuoa. Cxopoctsb
pacnpocTpaHeHHs U JUIHA BOJHBL. [lonepednbie v Mpo0JbHbIE BOJTHBL.
WuTepdepennys u mudpakins MEXaHMYECKUX BOJIH. 3ByK. CKOPOCTh 3BYKa.
I'pomkocTh 3Byka. Beicota ToHa. TemMOp 3ByKa. DJIEKTPOMAarHUTHHIE BOJHBI.
VcmoBus HU3ITYy4YCHUSA DJICKTPOMArdHuTHBIX BOJIH. Bzanmuas OpHUCHTAA
BeKkTOpoB E, B, V B anexkTpoMarautHoit BosHe. CBOMCTBA 31EKTPOMArHUTHBIX
BOJIH: OTPaKEHUE, MPEJIOMIICHUE, MO pr3anus, nupakius, uHTephepeHIus.
CKopocTh AJeKTpOMarHuTHBIX BoJH. [1Ikana 3nekTpoMarHuTHRIX BOJIH.
[IpumeHeHne 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U ObITY. [ [puHIums
paaMOCBA3H U TeNeBUaeHH . Paaronokanus. DNeKTpOMarHuTHOE 3arpsi3HeHHe
OKpY>Karolleu Cpeibl.

Texnuueckue ycmpotcmea u NpaKmuyeckoe npumeHeHue: MY3bIKaIbHBbIC
WHCTPYMEHTHI, YJIBTPA3BYKOBAsl TUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajap)
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Hemoncmpayuu

1. OOpa3oBaHHE U PacHpPOCTPAHEHHUE MOMEPEUYHBIX U MPOJOIBHBIX
BOJIH.
Konebmromieecs Teno Kkak HCTOYHHK 3BYKa.
Habmnronenne otpakeHus ¥ PeIOMIICHHS MEXaHUYECKUX BOJTH.
Habmonenue uatepdepeHum u udpakiini MEXaHUYeCKUX BOJTH.
3BYKOBOM pe30HaHC.
HaGnronenue cBs3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYAOU
Y 9aCTOTOM KOJICOaHMIA.
HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH:  OTPa)KEHUE,
MpeioMIIeHUE, TTOsIpU3anus, TUPpaKius, uHTepepeHIus.

SN

MexaHnuecKue BOJIHBI, YCIOBHA HX pacnpocTpaneHus. Ilonepeunsie
U NIPOJ0JIbHBIE BOJIHBL. [lepro, CKopoCTh pacipOCTPaHEHUS U AJTMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)KCHUE, IpeloMIIeHUe, HHTepdepeHuns
U U pakims.
3Byk. CKOpoCTh 3ByKa. [ pomMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoOe 3arpsi3HeHUE OKPYKAIOLIEH CpeIbl.
DJNEeKTpOMAarHUTHBIE BOJHBI. Y CIIOBUS H3ITyYCHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanys BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, TIPETIOMIICHUE, TTOJISIPU3AIIHS,
uHTepdepenys u audpaxaus. [lkana snekTpoMarHUTHEIX BoH. [IpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U ObITy. [IpHHIMTIIBI pagrocBs3u
U TeneBuAcHus. Pagronokanus. DIeKTpOMarHuTHOE 3arpsi3sHEHUE OKPYKaroIei
cpensl
Texnuueckue ycmpoucmea U npakmuieckoe npumeHeHue: MYy3bIKaJIbHbIg
MHCTPYMEHTHI, pajap, paJluonpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-
neyb, YIbTPa3ByKOBas AMArHOCTHKA B TEXHUKE U MEAMIIMHE.
Jemoncmpayuu

1. OOpa3oBaHuE U paCIPOCTPAHCHHE MTOMIEPEUHBIX U MPOOJIBLHBIX BOJH.

2. KoneoGmromeecs Te10 Kak HICTOYHUK 3BYKa.

3. 3aBHCHMOCTBH JUTMHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

4. HaGmoneHne oTpaXeHUs U MPETOMIICHUS MEXaHUIECKUX BOJIH.

5. Habmronenue untepdepeHy 1 Audpakiuy MEXaHUYECKHX BOJIH.

6. AKyCTHYECKHI pe30HaHC.

7. CBolicTBa yJbTpa3ByKa U €ro IpUMEHEHHE.

8. HaOmromeHue CBsI3U TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYION
Y YaCTOTOM KOJIeOaHUi.

9. HccnemoBanme CBOWCTB OJEKTPOMAarHUTHBIX BOJH: OTpaKEHHE,

npejoMIIeHUE, MosApu3anus, TMppakius, HHTepPepeHIIns.
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10. O6nHapyxeHue HHPPAKPACHOTO U YIHTPAPHOIECTOBOTO HU3ITYICHHU.
Yuenuueckuii sxcnepumenm, nabopamopmnuie pabomol, npaxmuxym
1. W3ydeHue napameTpoB 3BYKOBOI BOJIHBI.
2. V3yueHuwe  pacrpoCTpaHEHUs]  3BYKOBBIX
MIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuka (10 v)

Tema 4. Onmuka (25 u)

I'eomeTpuueckas onruka. [IpssMonHEHOE pacpOCTPaHEHUE CBETA B
oaHopoaHOM cpeae. Toueunblid UCTOYHUK cBeTa. JIyd cBera.

Otpaxenue cBeta. 3aKOHbI OTpakeHHs cBeta. [locTpoenue nzo0paxeHuii B
IIJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHS CBETa. AOCOIIOTHBIN MTOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yros moJHoro
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CiioxxHbli cocTaB 6enoro ceera. L{per. CoOuparoriue u
pacceuBaroIINe JIUH3BI.

Tonkas nuH3a. POKYCHOE pacCTOSTHUE U ONITUYECKAs! CUJIa TOHKOM JIMH3BI.
[TocTpoenne n300pakeHuii B COOMPAIOMINX U PACCEHBAIOIINX JTHH3AX.
dopmyJiia TOHKOU JIMH3BI. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Mutepdepenuus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOMI0AEHU MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOM
KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpaxius ceeta. ludpakiinonHas pemerka.

YcnoBue HaOMIOIEHUS TTIABHBIX MAKCUMYMOB MTPH Ta/ICHUH
MOHOXPOMATHUYECKOI'0 CBETa Ha IU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuszanus ceera

Texnuueckue ycmpoucmea u npaKxmuyeckoe npumeHeHue: O4YKH, IyIa
¢doroanmnapar, MPOEKIMOHHBIN anmnapaT, MUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOISPOU.

Hemoncmpayuu
1. IIpsmoinMHENWHOE pacnpoCTpaHEHUE, OTPAKEHUE U INIPEIOMIICHUE
cBeTa. Ontudyeckue npudopkl.
[TonHoe BHyTpeHHEe oTpaxkeHue. Moneib cBEToBOAA.

HccnenoBanue CBOMCTB M300pakeHUM B JIMH3AX.

IIpssMonrHENHOE pacIIPOCTPAHEHNE CBETA B OJHOPOAHOM cpene. JIyd cBera.
Toueunsblil HICTOYHUK cBeTa. OTpa)keHUe CBETa. 3aKOHbI OTPAXKEHUSI CBETA.
[TocTpoenue n3o0paxeHwuii B riuockoM 3epkaie. Chepuueckue 3eprana.
[Ipenominienue cBeta. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIIOTHBIH MTOKa3aTeNb
npenomiieHusi. OmuocumenvHulli nokazamensb npeiomienus. Ilocmosncmeo
yacmomol ceema u cOOmMHouleHue OJIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 2panuyy pazoena 08yx ONMu4ecKux cpeo.
Xoo nyueti 6 npusme. lucnepcus ceera. ClnoxHbIi cocTaB 6enoro cera. L[per.
[TonHoe BHyTpeHHEee oTpakeHue. [IpeaenbHbIi yroi MOJTHOTO BHYTPEHHETO
otpaxenust. Codbuparowue u pacceusaroujue 1uH3vl. Tonkas aua3a. DoxycHoe
PAcCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JTMH3HI.

3asucumocms ghoxycrozo paccmosanus MoHKOU cgheputeckoll 1UuH3bl om eé
2eomempuuy U OMHOCUMENbHO20 NOKA3AMeNs NPeloOMAEeHUAL.

®opmysa TOHKOM JIMH3BL. Y BEIMYEHHE, JaBAEMOE JIMH30M.

Xo0 nyua, npoueduie2o 1un3y noo npouU3BoIbHbIM Y2I10M K €€ 21a6HOU
onmuyeckoui ocu. [locmpoeHnue uzobpadxcenuti MouKy 1 Ompe3Ka npsamotl

8 cobupaiowux u pacceusarujux TUH3ax U ux CUCmemdax.

Onmuyeckue npubopwi. Paspewarowas cnocobnocmes. I1a3z kax onmuyeckast
cucmema.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKOMN ONTHKH.

Bonnogas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHHUKU. Y CIIOBUSI
HaOII0/IeHUSI MAKCHMYMOB U MUHUMYMOB B UHTep()EPEHIIMOHHOM KapTHHE OT
JIBYX KOT€PEHTHBIX UCTOUHUKOB. [IpuMepsI Kiaccuueckux HHTEPPEPEHITHOHHBIX
CXEM.

Hudpaxus ceera. udpakunonHas pemeérka. Y cioBue Hab01eHUs [TTaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO
pEelETKY.

[Tonstpusanus ceera

Texnuueckue ycmpoﬁcmea U mexHoniocudecKkue npoyeccovl. OYKH,

ayma,
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Mojenu MUKPOCKOIIa, TeTIeCKOIa.
Habmionenne uaTepdepeHIum crera.
Hab6monenue nudpakmuu ceera.
Habumoienue qucrnepcuu cBera.
[Tonmy4yeHnue criekTpa ¢ TOMOIIBIO TIPU3MBI.

© o N o v e

10. Habmronenue nossipuzaluy CBeTa.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomot
1. H3mepeHune nokazaresns NpeaoMIICHHS CTEKIa.
2. HccnenoBanue CBOMCTB H300paKeHUH B JTMH3AX.
3. HaOnrogenue nucriepcuu cBera.

[Tonmy4yenue criekTpa ¢ TOMOLIBIO TU(PPAKIUOHHOHN PEIIETKH.

nepuckor, (oroarnmapar, MUKpPOCKOI, MPOEKIIMOHHBIN anmnapar, IpOCBETICHHE
OTTHKH, BOJIOKOHHAS ONTUKA, TUPPAKIIMOHHAS PEIIETKA.
Jemoncmpayuu

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMiieHus CBeTa.

Habmtonenue nonHoro BHyTpeHHEro oTpaxkeHusi. Mojienb CBETOBO/A.
HccnenoBanue Xo/ja CBETOBBIX ITYUYKOB Yepe3 IUIOCKONapauIEIbHYIO
IUTACTUHY U MIPU3MY.

HccnenoBanue CBONCTB N300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOTIa, TEJIECKOIa.

HaGmonenne natepdepeHiium cBera.

HaOmronenne 1BeTOB TOHKUX IUIEHOK.

Hab6monenue nudpakium ceera.

N3yuenne nudpakiinoOHHON pEmIETKY.

Habmronenue audpakiimoHHOTo CIIeKTpa.

Habmonenue qucnepcuu cBera.

Habmronenue nonspusanuu cBera.

1.

2.
3.
4

. HpI/IMeHeHI/Ie MOJIIPON 0B AJISI U3YUCHUS MCXAHUYCCKUX HaprDKCHI/Iﬁ

Yuenuueckuii sxcnepumenm, naéopamopmusie pabomol, npaKmMuKym

1.
2.

NG W

10.
11.
12.
13.

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA
(Ha mpuMepe )KUJKUX JIUH3).

N3mepenue (poKyCHOTO pacCTOSTHUSI paCCEUBAIOLIUX JIMH3.
[Tomyyenne n300paxxeHns: B CUCTEME U3 IUIOCKOTO 3epKajla U JINH3BI.
[Tomyyenue n300paxxeHus B CCTEME U3 JIBYX JIMH3.
KoHcTpynpoBaHue TEIECKOMNYECKUX CUCTEM.

Habmonenne qudpakium, MHTEp)EepeHIInH 1 MOISPU3aLIUHU CBETA.
N3ydyenne mnonspusaluMu CBETa, OTPAXEHHOIO OT IIOBEPXHOCTH
JUDIIEKTPHUKA.

N3yuenne nHTepdepeHIn J1a3epHOro U3ITy4eH s Ha JBYX ILEIISIX.
HaGmonenue aucnepcun.

Habmtonenue u uccnenoBanue 1uppakiinOHHOTO CIIEKTPA.

W3mepenue 1JIMHbBI CBETOBOW BOJIHBI.
[lomydyeHne crekTpa  M3IIy4EHHS
JU(PPAKIUOHHON PEIIETKH.

CBETOJIMO/Ia TIPU  TOMOIIY]
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PA3JIEJI 6. OCHOBBI CIIELTUAJIBHOU TEOPUU
OTHOCHUTEJIbBHOCTH (4 u)

PA3JIEJI 6. OCHOBBI CIIELTUAJIBHOU TEOPMM OTHOCUTEJIBHOCTU
CR))

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnoswvt CTO (5 u)

I'panuipl IPUMEHMMOCTH KJIacCHYeCKOW MexaHuKu. [locTynaTsl
CIELMAJIbHOM TEOPUHY OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOAYJISl CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTU DUHIITEHHA
OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aM€e IJIEHHE BPEMEHU U COKPALLIEHUE
JUIMHBI.

DHeprus U UMILYJIbC PEIATUBUCTCKON YaCTUIIBL.

CBs13b MacChl € PHEPTUEN U HMITYJIBCOM PEJIATUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOSI

["paHuIBl NPUMEHUMOCTH KJIACCHYECKOM MexaHuKu. [locTynaTsl criennanbHON
TEOPUH OTHOCUTEIHHOCTH.
[TpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeodbpasoBanus Jlopenma. Ycnosue
NpUYUHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHU
U COKpalIeHHE JJINHBL
DHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsi3b MacChI C 3HEPTHEH U UMITYJICOM PENIITUBUCTCKOMN YaCTUIIbl. DHEPT U
MTOKOSI
Texuuueckue ycmpoucmea u mexHoI02uyecKue npoyeccyl.
MPUEMHUKH, YCKOPUTEIIN 3apsKCHHBIX YaCTHII.
Yuenuueckuii 3xkcnepumenm, nadopamopnuie padbomot, npaKmuKym
Onpenenenne  UMIyJdbCa W SHEPIMM  PEISATUBUCTCKMX  YaCTHIL
¢dotorpadusiM TPEKOB 3apsHKEHHBIX YaCTUIl B MATHUTHOM I10JIC).

CITYTHUKOBBIC

(o)

PA3JIEJI 7. KBAHTOBA S ®I3UKA (15 )

PA3JIEJ 7. KBAHTOBA S ®M3UKA (25 1)

Tema 1. Inemenmot keanmosoit onmuxu (6 v)

Tema 1. Kopnyckynsapho — éonnosou oyanusm (15 u)

®otonsl. Popmymna [Inanka cBs3M SHEPrUH POTOHA C €r0 YaCTOTOH. DHEprus
Y UMITYJIbC )OTOHA

OtkpeiTue u uccnenoBanue Gorordpdexra. Onpitel A. I'. CTonerosa. 3aKoHbI
¢dotorddekra. YpaBHenue DiiHmTeHa 11 poToaddexra. «KpacHas
rpanuna» orospdekra. JlaBnenue cera. Onbitsl [1. H. JleOenena.
XuMuyeckoe JIEHCTBHE CBETA.

Texuuueckue ycmpoticmea u npakmuyeckoe npumeHrenue: HOTOIIEMEHT,
¢dboTonaTuuk, coiHevyHas OaTapesi, CBETOAUO/I.

Hemoncmpayuu
@013 eKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEIIHETO (oTOIPdeKTa.
Ceeroauon.
Conneynas G6arapes.

Eal R

PaBHOBecHOE TeTIOBOE M3TyUeHUE (M3TydyeHHE a0COTIOTHO YEPHOTO TEIA).
3axoH cMenienust Buna. ['unoreza M. [1nanka o kBaHTax.
@®OTOHBL. DHEPrus U UMITYJIbC (POTOHA.

doroaddext. Onbrtel A. I'. CToneroBa. 3akonbl poTodrdpdexra. YpaBHeHHE
OnHiTeitHa A poroaddexra. «Kpacnas rpanuna» porodddexra.
[laBneHue cBera (B 4aCTHOCTH, JIaBJIEHUE CBETA HA aOCOJIIOTHO MOTJIOMIAIOIIYIO
1 a0COJIOTHO OTpaXkarolyto nosepxHoctsb). Onbitel [1. H. JleGenena.
Bonnoseie cBoiicTBa yactuil. BosHb! ne bpoins. J{nuna BonHb! ne bpoiis
U pa3Mepsl 001aCTH JTOKAIHU3aluu ABMKYIIeics yacTulibl. KopmyckymsipHo-
BOJIHOBOM Jyasin3M. J{uQpakiuys 37€KTPOHOB HAa KpUCTaJIax.
Crnenuduxa usmepennii B Mukpomupe. COOTHOIIEHHS HeONpeAeIEHHOCTEN
I'eiizenbepra

Texnuueckue ycmpoucmea u MmMexHOI02UYecKue npoyeccol: CIEKTPOMETP
¢doTorneMeHT, (OTOJATUMK, TYHHEJIBbHBI MHUKpPOCKOI, COJHEYHas OaTapes
CBETOJMO/,.

Jemoncmpayuu

1. ®orosddexT Ha ycTaHOBKE C IUHKOBOI MIaCTUHOM.
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no

HccnenoBanue 3aKk0OHOB BHEIIHETO (GoTOddeKTa.
3. HccrnenoBanue 3aBHCHMOCTH CONPOTHBICHHUS IMOIYIPOBOJHUKOB OT
OCBEILIEHHOCTH.
4, Cseromuon.
5. Conneunas 6artapest.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomut, npAKMUKym
1. HccnenoBanue oropesucropa.

2. Usmepenme moctosiHHOM Ilmanka Ha OCHOBE  HCCIEIOBaHHS
dotorddekra.

3. HccnemoBanme 3aBUCHUMOCTH CWJIBI TOKa 4Yepe3 CBETOAHMOA OT
HaIPSHKCHHUS.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxa amoma (5 )

Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccestHUIO o-4acTHII.
[Inmanerapnas mogens aroma. [locrynater bopa.
Wznyuenue u nornouieHue GOTOHOB MPH MEPEXOJI€ ATOMA C OJTHOTO YPOBHSA
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEH SHEPruu atoma
BOAOpPOJA.
BoustHoBbI€ cBOMCcTBA yacTull. Bonnel ne bpoiiia. KopnyckynsipHO-BOITHOBOK
Jyau3M.

CrioHTaHHOE U BBIHYX/IEHHOE U3ITy4eHHe

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: CieKTpabHbIN

aHaJIn3 (CHEKTPOCKOIN), Jla3ep, KBAHTOBBII KOMITbIOTEP.

Hemoncmpayuu
Mognens onbiTa Pesepdopna.
Onpenenenre JUIMHBI BOJIHBI Jlazepa.
Habntonenne nuHeiyaThiX CIEKTPOB U3ITyYSHHSL.
Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot

1. Habmronenue nmMHENRYaTOrO CHIEKTpA.

o

OmnbITHI IO HCCIEI0BAaHUIO CTpOeHUs aroma. [ lnanerapHas Mozens atoma
Pesepdopna.
[Toctynatsl bopa. M3nyuenue u noriouieHrne (GOTOHOB IIPH IEPEX0/Ie aToMa
C OJIHOTO YPOBHSI SJHEPIUU Ha APYTOM.
Bunel ciektpoB. CieKTp ypOBHEN 3HEPTHH aTOMa BOAOPOAA.
CrioHTaHHOE U BBIHYXKJICHHOE H3TydeHue cBera. Jlazep
Texnuueckue ycmpoucmea u mexHoio2udeckue npoyeccuvl. CIEeKTpaabHbIN
aHaJIn3 (CIEKTPOCKOI), JJa3ep, KBAaHTOBBIM KOMITBIOTEP.
Jemoncmpayuu
1. Mogens onbita Pesepdopra.
2. HaOmroneHue nMHENYaThIX CIIEKTPOB.
3. YcTpoiicTBO U AeHCTBHE CUETUMKA HOHU3UPYIOIIUX YaCTHII.
4. Onmnpenenenve JIMHBI BOJTHBI JJA3EPHOTO U3ITY4YEHUS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomui, npaKmuKkym
1. HabmrogeHue MMHEHYATOTO CHEKTpA.
2. UccnenoBanue CHEKTpa pa3peKeHHOTO
U U3MEepeHHe NMocTossHHo Pundepra.

aTOMapHOTO0  BOJIOPOAA

Tema 3. Duzuxa amomnozo adpa u 3n1emenmaphvix yacmuy (5 u)

Tema 3. Duzuxa amommnozo a0pa u 3nemenmaphuvix yacmuy (5 u)

OKCIIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTh CTpOeHUs apa. OTKpbITHE
panuoaktuBHOCTU. OnbITEl Pe3epdopaa mo onpeneneHuto cocTaBa
pasnoakTUBHOrO n3nydeHus. CpoiicTBa anba-, 6eta-, ramMmma-u3nydeHus..

Hyknonnas monens anpa I'eitzen6epra—IBanenko. 3apsa siiapa. MaccoBoe
qucio Anpa. M3oromnst.
PagnoaktuBHOCTH. Asb(a-paciiaz. DIEeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacma.
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BnusiHMe pagnoakTHBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
Heifrpona. Hyknonnas monens sipa I'elizen6epra—LlBanenko. 3apsia aapa.
MaccoBoe uncio siapa. M3oronsl. Anbda-pacnaj. IIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnaj. ["aMma-u3nyuenue. 3aKOH paHOaKTHBHOTO
pacnazia. DHeprus CBSI3U HYKJIOHOB B sjipe. S nepHbie cuibl. Jledext macchbl
sapa. SnepHeie peakuuu. JleeHre u CUHTE3 saep. S IepHblid peakTop.
Tepmosinepusiii cuntes. [IpoGaeMbl 1 IEPCIEKTUBBI SACPHON YIHEPTETUKH.
DKOJIOTMYECKHE ACIIEKTHI SIEPHON PHEPIETUKH. DJIEMEHTapHbIE YACTHIIBL.
OTKpbITHE TO3UTPOHA. MeTO1bI HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX
yactull. @yHaaMeHTaIbHbIe B3auMo/eicTBus. EquacTBo pusnueckoit
KapTHUHBI MUpa
Texnuueckue ycmpoucmea U npakmuieckoe HpumeHeHue. JIO3UMETD,
Kamepa BuibcoHa, simepHbIi peakTop, aroMHasi Oomoa.
Hemoncmpayuu
1. CYETYMK HOHUBHPYIOLIUX YACTHII.
Yuenuueckuii 3xcnepumenm, nabopamopnwie padbomot
1. HccnenoBanue TpEKOB YacTHIL (ITO TOTOBBIM (oTorpadusim).

"'amma-n3nydenue. 3akoH paMOaKTUBHOTO pacnajaa. PainoakTHBHBIE U30TOIIHI B
npupoje. CBolicTBa MOHU3UPYIOIIETO U3MyYeHUs. BiusHue paguoakTHBHOCTH
Ha JKHUBbIE Opranu3Mbl. EcrecTBeHHBIN (hOH u3mydeHus. Jlo3umerpusi.
DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT Maccsl saapa.
SAnepueie peakiuu. Jlenenue u cunrtes saep. SAnepasie peakTopsl. [Ipodiemsl
YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOIMUECKUE aCIEKThI pa3BUTHUS
SAJIEPHOM SHEPTreTUKU. MeTOIbl pErUCTPALIMY U UCCIIEOBAHUS JIEMEHTAPHBIX
yacTull. OyHIaMEHTAJIbHBIE B3aUMOJICHCTBUA. baprOHbBI, ME30OHBI U JIENITOHBI.
[IpencraBnenue o CrangapTHO# Moienu. KBapK-Iiir0OHHAst MOJIENb aJpOHOB.
®dusuka 3a npeaenamu CranaaptHoi moaenu. TémHas maTepus U TEMHas
sHeprusi. EnuHcTBO (hrsnueckoil kapTUHbBI MHUpa.

TexHuueckue ycmpoticmea u mexrHoio2uiecKue npoyeccovl. 103UMETp, KaMmepy
Bunbscona, siepHbIi peakTop, TEPMOSIEPHBIN peakTop, aToMHas OomOa
MarHUTHO-PE30HAHCHAs ToMOorpadusi.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomot, npaKmukym

1. HccrnenoBaHue TPEKOB YacTHIL (110 TOTOBBIM (oTorpadusim).
2. HWccnenoBanue paInoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JO3UMETPA.
3. HM3yuenue nornouieHus 6eTa-4acTUll aTFOMUHHEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODOU3UKMU (7 1)

PA3/IEJI 8. DJIEMEHTBI ACTPOHOMUU U ACTPODU3NKU (12 u)

Tema 1. Dnemenmor acmpopuzuxu (7 u)

Tema 1. Inemenmot acmpogpuzuxu (12 u)

Oransl pa3BUTHs acTpoHOMUU. [IpuKIanHoe 1 MUPOBO33pEHYECKOE 3HAUCHHE
acTpoHoMuU. Bun 3B€31HOTO Heba. Co3Be3aus, sipkue 3BE3/Ib, TNIAHETHI,

nx Bugumoe asmxenne. Conneunasa cucreMa. Connre. ConHeynas
akTUBHOCTb. MicTounuk sHeprun ConHLa U 3BE3/1. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKU. JlnarpaMma «CreKTpaabHbIN KJ1acC — CBETUMOCThY. 3BE3bI
TJIABHOM MOCJIEI0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB)

JUTSL 3BE371 TJIaBHOM MOCIIE0BATEIbHOCTH. BHYTpEeHHEe CTpOeHHE 3BE3 L.
CoBpeMeHHBIE IPEICTABICHUS O IPOUCXOKIAECHUH U 3BoJronnu CostHIa 1
3BE3. DTanbl )KU3HH 3BE3.

Mneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u npmxenne CosHia B
lNamaktuke. Tunsl ranaktuk. PagnoramakTuky v kBazapel. YEpHbIe ABIPHI B
sapax ranaktuk. Becenennas. Paciupenue Beenennoil. 3akon Xa66ima.
Paz6eranne ranaktuk. Teopust bonbiioro B3peiBa. PenmukToBoe u3mydeHue.
MacmrabHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménnsie

Ortarnbl pa3BUTHS acTpoHOMUHU. [IpUKIIasHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUU. [[puMEeHNMOCTD 3aKOHOB (PU3HKH JJIS1 OOBSICHEHUSI IPUPOIBI
KOCMHYECKHX OOBEKTOB.

Mertoabl acTpOHOMHUYECKHUX HcciieoBaHu. COBpEMEHHBIE ONITHYECKUE
TEJIECKOIIbI, PaJUOTENIECKOIbI, BHEATMOC(hEpHasi aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Be3us, sipKue 3BE3/1bI, TNIAHETHI, X BUAUMOE
JBHKCHHUE.

ConHeynas cucrema.

Comnue. ConHeyHasi akTUBHOCTh. McTouHuk sHeprun CoHIA U 3BE3I.
3BE3/1bI, UX OCHOBHbBIE XaPAKTEPUCTUKH. [[narpaMma «CrneKkTpaabHbIN KJIacc —
CBETHMOCTEY. 3BE3]IBI TVIAaBHOM MOCIEA0BATEILHOCTH. 3aBUCUMOCTE «Macca —
CBETUMOCTb) ISl 3BE3/] II1aBHOM MOCIEA0BaTeIbHOCTU. BHyTpeHHEe cTpoeHue
3B€311. CoBpeMEHHbIE MPEACTaBICHUS O MPOUCXOKIECHUHU U 3BoJonu ConHIa U
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poOJIEMbI ACTPOHOMHH.
Yuenuueckue naoniooenun
1. HaOmromenust HEBOOPYKEHHBIM TIJ1a30M C  HCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUN Uil  ONpENENICHUs IO0JIOKEHUS
HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3[us|
CeBepHOro noxymapus u sipkue 3BE3/IbI.
2. Hab6mronenwus B Teneckon JIyHsl, manet, Mneunoro [Tytu.

3BE3/1. DTaIbl )KU3HU 3BE3L.
Muneunsiit [1yte — Hama ["anmaktuka. [lonoxxenue u geuxenue CosHia B
I"amaktuke. Tunsl ranaktuk. PaguoranakTuky v kBazapsl. YEpHbIE IBIPBI B
snpax rajakTuk. Becenennas. Pacimupenne Beenennoii. 3akon Xao6ia.
Paz6eranue ranaktuk. Teopus bonbiioro B3peiBa. PeukToBOE U3itydeHHe.
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOaemMbl aCTPOHOMUN

Yuenuueckue naonooenusn:

1. HaGmromenus  3BE3IHOTO Heba HEBOOPYXKEHHBIM J1a30M
C HCIIOJIb30BAaHHEM KOMITBIOTEPHBIX MPHUIOKCHUN IS ONpeesieHs)
MOJIOKECHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIG
co3Be3auss CeBepHOTO MONTyIapus U SpKUe 3BE3IBI.

2. HaGnronenust B Tenmeckon JIyHBI, MJIaHET, TYMAaHHOCTEH M 3BE3HBIN

CKOIUICHUH.

OU3NYECKUU [TPAKTUKYM (16 yacos)

Cnocobbl usmepenuss Qu3UYeCKUX GelUyUH C UCNOIb308AHUEM AHAN0208bIX
U Yughpoewix usmepumenbHbvix npubOpos U KOMNLIOMEPHBLIX OAMYUKOBBIX CUCTNEM.
AbconromHule U OMHOCUMENbHbIE NOZPEUHOCIU USMEPEHULL (PUBUYECKUX BEIUHUH.
Oyenka epanuy nozpewtnocmel.

IIposedernue KOC8eHHBIX UsMepeHUll, UCCIeO08AHULL 3A8UCUMOCTEL
Qusuueckux erutuH, NPOBEPKa NPEOJIONCEHHBIX 2unomes (8b1O0p u3 pabom,
ONUCAHHBIX 8 MEeMAMUYeCKUX pasoenax « Yuenuueckul SKkcnepumenm,
J1abopamopHvle pabomuvl, NPAKMUKYMY»).

OBOBHIAIOUIEE TTOBTOPEHUE (4 u)

OBOBLIAIOUIEE TTIOBTOPEHUE (15 u)

Ponb ¢pu3uKN 1 aCTPOHOMHH B SKOHOMHYECKON, TEXHOJIOTUYECKOH,
COLMAJIBHOW M ATUYECKOH c(hepax AesTeIbHOCTH YEI0BEKa; POJIb U MECTO
(U3MKK ¥ aCTPOHOMHUH B COBPEMEHHOI Hay4yHON KapTUHE MUPA; POJIb
¢buznueckoil Teopun B GopMUpPOBAHUH NPEACTABICHUHN 0 GU3NYECKOM
KapTHHE MHpa, MECTO (PU3UUECKOM KapTHUHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAaYUHBIX IIPECTABICHU O IPUPO/IE

O06o001IeHne 1 cucTeMaTH3alus CoIepKaHus pa3iesioB Kypca «MexaHukay,
«MonekynsipHas GU3UKa U TEPMOTUHAMUKAY, «ITIEKTPOINHAMHKAY,
«Konebanus u BoHbI, «OCHOBBI CTIEIUATHHON TEOPUH OTHOCUTEILHOCTIY,
«KBaHTOBas Pr3MKay, «IJTEMEHTHI ACTPOHOMHUH U aCTPOPH3UKI.
Ponp ¢u3uku u acTpOHOMHUHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIMAIEHOW W JTHUYECKOH cdepax HesTeNbHOCTH YeIOBEKa; POJb M MECTO
(U3UKN U acTPOHOMHHM B COBPEMEHHOW HAy4YHON KapTHHE MHUpa; 3HAYCHHE

OTMCATEIbHON, CUCTEMATHU3UPYIONIEH, O0BICHUTETLHON M MPOTHOCTUYECKOM
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dbyHKIMi Quznyeckor TEOopuHr; poiib GU3UIECKON TEOpHH B (POPMUPOBAHUU
MPEICTaBICHUNA O (U3UUECKOM KapTHHE MHpa, MECTO (PU3MUECKOW KapTHUHBI
MHpa B OOLLEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEICTABICHUN
0 IIpUpOJIE

Peseps (3 u) Peseps (10 )

TemaTnueckoe IUIAHUPOBAHHE Kypca

11 kynace
Baszoeuwtii yposens (2 uaca) \Yzﬂyﬁﬂennbm yposens (5 uacos)
Koi-Bo DJIeKTPOAHHAMMKA(1pookenne) 11/27
4acoB MarnutHoe moJie 6/14
1 B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJAHUKOB ¢ TOKOM. MaruutHoe
riosie. Bektop MarauTHOM MHAYKUMHU. [[puHIMI CynIeprIo3niMy MarHUTHBIX ITOJIEH.
JIvHMM MarHUTHON MHIYKIUU.
1 MarnuTtHO€ noJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKU U
KpyroBoro BuTka). OnbIT Dpcrena. Kaptuna auHU MAarHUTHOM MHAYKIIUH OIS
MMOCTOSIHHBIX MarHUTOB.
1 Onpedenenue ycnoguil NPUMEHUMOCHU MOOeNU 0OHOPOOHO20
MACHUMHO20 NOJIA.
1 Onpeoenenue nanpasnenuss UHOYKYUU MAZHUMHO20 NOJS
1NpPOBOOHUKA C MOKOM
1 \Maenummnoe none 6 gewecmse. Peppomaznemuxu, napa- u -
ouamazHemuKu
1 Cuiia Amniepa, €€ HanpaBJIeHUE U MOJYJIb.
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Cuna JlopeHiia, e€ HanpaBJICeHHE U MOAYJIb.
JIBr>KeHUE 3apsyKEHHOM 4YaCTULBI B OTHOPOJHOM
MarHuTHOM moJjie. Pabora cuisl JlopeHiia.

IIposedenue xoceennvix uzmepenuii cuivl Amnepa, nposedeHue
uccnedo8anuss — 3agucumocmeti  Mexcoy — QuudecKuMu
BEIUYUHAMY U  ONBIMO8 NO  NpPOBepKe  NPeONONCEHHOU
eunomesvl NPU U3yYeHUU Oelicmsus NOCMOAHHO20 MACHUMA

HA paMKy € MOKOM

ObvsacheHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
ycmpoucmes

Ipumepol pewenus 3a0au no meme «Cuna Amnepa»

TexHu4eckue yCTporucTBa U TEXHOJIOIMYECKHUE ITPOLIECCHI: IPUMEHEHHE
IIOCTOSIHHBIX MArHUTOB, 2JIEKTPOMAarHUTOB,TECTEP-MYJIbTUMETP, IEKTPOABUTATED
SIxk00u, YCKOPHUTENH HJIEMEHTAPHBIX YaCTHII.

Jlaboparophas pabota Nel «Habmrogenue aeiicTBUsI MArHUTHOTO MOJISL HA TOK»

IIpumepvl pewenus 3aoau no meme «Cuna Jlopenyay

Pewenue pacuémmuvix 3a0au ¢ A6HO 3a0AHHOU U HEABHO
3a0aHHOU PUULECKOL MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Maznummnoe noney.

Pewenue kauecmseennvix 3a0ay, mpedyowux npumeHeHus
3Hanul no meme «Macnummuoe nouey.

DJieKTpOMarHuTHasi HHayKmms 5/13

SIBieHue >eKTPOMarHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHON WHAYKIIUH.
OJ1C uHayKUIMH.

3aKOH JeKTpOMarHuTHoN nHaykunn dapanes.
Buxpesoe anektpuueckoe none. Toxku Dyko.

I/ C unoykyuu 8 nposoOHuUKe, OBUNCYUWEMC NOCIYNANENLHO
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6 00HOPOOHOM MACHUMHOM NoJle.

IIpumepul pewrenus 3a0ay no meme «3aKom
NIeKMPOMASHUMHOU UHOVKYULLY

Pewenue pacuémmuvix 3a0au ¢ 610 3a0AHHOU U HESIBHO
3A0AHHOU PU3UUECKOU MOOENbIO C UCNOIb308AHUEM OCHOBHBIX
3AKOHO8 U (POPMYIL N0 meme « DNeKMPOMASHUMHASL UHOVKYUSLY.

[IpaBuino Jlenna. UuayktuBHOCTh. KaTyiika
WHAYKTUBHOCTH B LIETIH TOCTOSTHHOTO TOKA.

SBnenune camonnaykiuu. 3/1C caMOMHyKIIUH.

Pewenue xauwecmeennuix 3a0au, mpedoyouux npumeHneHust
SHAHULL N0 meme « INeKMpPOMACHUMHASL UHOYKYUSLY.

Aneopumm ucnonvzosanus npasuna Jlenya ons onpeoenenus
Hanpaejienuss moxKa 8 KOHmype npu anaiuse 2papuieckux u
9IKCNEPUMEHMATbHBIX 3A0a4

Cbopka mooenu 31eKmpoMAcHUMHO20 2eHepamopa

3H€pFI/I$[ MAarauMTHOTIO ITOJIA KaTyIIKKU C TOKOM.
QHCKTpOMaFHI/ITHOC I10JIC

JlaGopatophas paGota Ne2
«V3yueHne SBIEHUS SIEKTPOMATHUTHON MHTYKIIIHY

ObwvsicHeHe 0CHOBHBIX npuHyunoe oelicmeus MmexHu4ecKux
ycmpoﬁcme U mexHojiocudecKux npoyeccoes, maxKux Kak.:
um)ym;uomtaﬂ nevv, CO]ZeHOLl(), sawiuma om siekmpusayuu
mein npu 0BUIICEHUU 8 MACHUMHOM Nojae 3eMmi.

Obobwarowe-nosmopumenvHoe 3ansamue no meme
«ONEeKMPOMASHUMHASL UHOVKYUSLY

3auem no meme ((3JZ€Kmp0MCZ2HuWZHa}Z MH()yKZ/;M}Z
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Kosaeoanus u BoHbI (60 1)
Mexannueckue Kojiedoanus 5-/10

Konebarenbuas cucrtema. CBOOOIHBIE KOJIEOAHMS.

["apmonmnueckue konebanus. Kunemarndeckoe u
JUHAMHYECKOE ONACAaHUE. DHEPreTUUECKOE
OINMCaHNE (3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPTHUN).

Bui600 ounamuueckozo onucanus CAPMOHUYECKUX Konebanuil uz
UX dHepeemuU4eCKocO0 U KUHemMamuieCcKkoco OnucCaHuAl.

Buinyoicoennvle konebanus. Pezonanc. Pezonancuas kpusast.
Brusinue samyxanus na 6u0 pe30HaHCHOU KPUBOI.
Aemoxonebanus.

Pewenue pacuémmuvix 3a0au ¢ 1610 3a0aHHOU U HEABHO
3a0aHHOU PU3ULECKOT MOOEbIO C UCNONb308AHUEM OCHOGHBIX
3aKo0H08 U hopmyn no meme «Mexanuyeckue KoneOAHUAY.

Amiuntyna v ¢gasza konedanuid. CBsi3b aMILTUTY/AbI KOJI€OaHUHM UCXOTHOM
BEJIMYMHBI C aMIUIUTY/IaMU KoJieOaHU €€ CKOPOCTU U YCKOPEHHUS.

ITeprox 1 yactoTa konebanuii. Ileproa MaiabIx cBOOOIHBIX KOJeOaHUN
MaremaTHyeckoro MasitHuka. [lepros cBoOOJHBIX KosleOaHNH MPY>KUHHOTO MasITHHUKA.

Pewenue xauecmeennvix 3a0au, mpeoyrowux npumeHeHus
3HaHull no meme «Mexanuyeckue KoieOaHUAY.
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ObvacHeHue OCHOBHbIX NPUHYUNOS OeLICMBUSL MEXHUYECKUX
yempouicme, makux Kaxk: MempOoHOM, 4achl, Kaveau,
MY3bIKATIbHbIE UHCIMPYMEHMbl, ceticmMozpagh.

Jlabopamopnas paboma Ne3 « Onpedenenue yckopenus
€80000H020 NAOeHUs NPU NOMOWU MAAMHUKA

DJIeKTPOMATrHUTHBIE KoJiedanusi 7/15

Konebatenbubliit KOHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUS B U1€aIbHOM
K0J1e0aTeIbHOM KOHTYPE.

®opmyia Tomcona.

Csa3b amnaumyosl 3aps0a KOHOeHCamopa ¢ AMNAUMY0ou
CUbL MOKA 8 KOJIeOamenbHOM KOHMYype

Pewenue pacuémmnuix 3a0ay ¢ 1610 3a0aHHOU U HESBHO
3A0aAHHOU PUULECKOU MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aKOHO8 U (hopMYN no meme « DNeKmMpoOMacHUmMHble
Koieoanusy

Pewenue kauecmsennuvix 3a0ay, mpeoyrowux npumMeHeHus.
3HAHULL NO MmeMe « DNeKMPOMASHUMHbLE KONeOAHUY

3akoH COXPAaHCHUS SHECPI'UU B HACAIbHOM KoJIe0aTeIbHOM KOHTYpC.

3aryxarolye 3J1eKTpOMarHuTHbIE KoieOaHus. BbIHYKI€HHbIE 37IEKTPOMAarHUTHBIE
kosiebanus. IlepeMeHHBIH TOK.

CpaeHeHue MEXAHUHUECKUX U INNeKMPOMACHUMHbLX Konebanuil

ObvscheHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCmpOoUcme, maKux Kax: 21eKmpuyecKuti 360HOK, 2eHepamop
nepemenHo20 MmoKa, TUHUU dIeKmponepeoay

Onpeoenenue ycno8uii RPUMEHUMOCIU MOOETU UOEAbHO20
KoIebamenbHo20 KOHMmypa
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MoLHOCTb NepeMeHHOro Toka. AMNANTYAHOE U AeUCTBYIOLee 3HaYeHne CUbl
TOKa M HanpAXXeHUA Npu pasnnyHon Gopme 3aBUCMMOCTU NEPEMEHHOTO TOKa OT
BpemeHn. CuHYCOMIaIbHBIA IEPEMEHHBIH TOK.

WneanbHsblii Tpancdopmatop. IIpousBoacTso, nepenaya u norpediaeHue
ANEKTPUYECKOMN dHeprun. KynbTypa UCII0Ib30BaHuUs JIEKTPOIHEPTUH B
IIOBCEIHEBHOM KU3HU. TE€XHUYECKUE yCTPOUCTBA U TEXHOJIIOTHYECKUE ITPOLIECCHI:
ANEKTPUYECKUI 3BOHOK, FEHEPATOP IIEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoliepesayd

Pezucmop, kondencamop u kamywxa uHOYKmMUSHOCMU 8 yenu
CUHYCOUOANbHO20 NepemMeHno20 moka. Pesonanc mokos.
Pesonanc nanpscenuil.

Jemoncmpayus akmuero2o, eMKOCMHO20 U UHOYKIMUBHO2O
CONnpomueIeHul

Pewenue xauecmsennvix 3610&1{, mpe6yi0u;ux NPpUMEHEHUA
3HAHUU N0 meme ((3]ZeKmp0MCl2Humel€ KOJIeOaHUsY.

MexaHH4YecKHe H 3JIEKTPOMArHUTHBIE BOJIHBI 5/10

MexaHn4uecKre BOJTHBI, YCIOBUS UX pacrpocTpaneHus. [lonepevnsie

U TIPOIOJIbHBIE BOJHBL. [Iepro1, CKOpoCTh paclipoCTPaHEHUS U ITTUHA BOJTHBI.
CBolicTBa MEXaHUYECKHUX BOJH: OTPAXCHHE, TPEIOMIICHHE, HHTePEPCHIINS
U 1uQpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
[IIymoBoe 3arpsi3HEHHE OKPYXKAIOIIeH cpeibl.

HsyquuepacnpocmpaHeHuﬂ 36)YKO6blX 60JIH 6 3AMKHYMOM
npocmpancmee.
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Pewenue 3a0au

ObwvsicHenue 0CHOBHBIX NPUHYUNOB OeLCMBUSL MEXHUYEeCKUX
YCMPOUCME U MEXHOI02UYECKUX NPOYECCo8, MAKUX KaK:
MY3bIKAbHbIE UHCMPYMEHmMbl, paoap, paouonpuémHux,
menesuszop, aumenna, meneghor, CBU-neusw, yrompassyxosas
OUACHOCMUKA 8 MEeXHUKE U MeOUYuHe.

DNEeKTPOMAarHUTHbBIE BOJIHBL. Y CIIOBUS U3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3IEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHUE, TOJIAPU3aLMs,
uHTepepeHIys U AudpaKiys. B3auMHasi OpUEHTALUSI BEKTOPOB

B DJIEKTPOMAarHMTHOW BOJIHE.

[IIxana 31eKTPOMarHuTHBIX BOJIH. [IpuMeHEHHE 3IIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U ObITY. TeXHHYECKHE YCTPOICTBA M PAKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHBIE HHCTPYMEHTBI, pajap, paIuonpuEMHUK, TEIEBU30D, AaHTCHHA,
tesnepon, CBU-neup, ynbTpa3ByKoBas TUarHOCTUKA B TEXHUKE U MEIULIMHE
IIpuHIUMIIBI paTnoCBA3H U TeleBUAeHUs. Pagnonokanusi.

Peuwenue kauecmeennwvix 361061’{, mpe6y}0mux NPpUMEHEHUA
3HaHull no meme «Mexanuueckue u INIEKMPOMACHUNIHbLE
BOJIHbLY

Pewenue xauecmsennwix 3a0aq, mpe6y}0u;ux npumeHerus
3uanull no meme «Mexanuueckue u SNIeEKMpomacHUummbvle
BOJIHbLY

Yempoiicmeo u npunyun pabomer npocmetiuie2o
paouonpuemHuxa

Onrtuka 10/25

IIpssMosIMHENHOE pacIPOCTPAHEHHE CBETA B OMHOPOIHOM cpene. JIyu cBera.
To4euHsIii HCTOYHUK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXCHUA CBCTA. HOCTpOeHI/IC H306pa)I(eHPII‘;I
B IIJIOCKOM 3€pKajic.
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Habnrwoenue onmuueckux sgnieHuil, npogedenue KOCEeHHbIX
UMepeHull, UCc1e008anUs 3a8UCUMOCIeEl PUULeCKUX
BENIUYUH U ONBIMOB NO NPOBEPKE NPEOTONCEHHOU SUNOMe3bl
npu U3yYeHuU sA61eHUl NPeloMIeHUs. C8ema HA cpanuye
paszoena 08yx cpeo, npesloMlieHUs céema 6 coouparouelt

u pacceugarowell IUH3AX, BOJHOBLIX CEOUCME C8eMd.

Ilocmpoenue u pacuém uzobpasicenuii, co30a8aemvlx
NJIOCKUM 3ePKaNOM

Cdhepuueckue 3eprana

[Ipenomienue cBera. 3aKOHBI IPEIOMIICHUS CBETa. AOCOIIOTHBIH IIOKa3aTeb
IPETTOMIICHHSI.

Hucnepcus cera. CioxxkHbli cocTaB 6enoro cera. L[per.
[TonHoe BHYTpeHHEE OTpaxeHue. [ IpeaenbHbIi yrodl oJHOro BHYTPEHHETO
OTpaKEHHSL.

Jlabopamopnas paboma Ne4 «Hzmepenue noxazameis
NpeloMAeHUs CINEKNA»

OmuocumensHulil nokazamensb nperomienus. Illocmosancmeo
yacmomol ceema u cOOmMHouleHue OJIUH 80JIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema uepe3 2panuyy pazoeia 08yx
Onmuyeckux cpeo.

Xoo nyueti 6 npusme.

Cobwupatommue 1 paccenBaroniye JTuH3bL. ToHkas mH3a. PokycHOe paccTosTHIE
Y ONITUYECKas CUJIa TOHKOH JIMH3HI.

®opmysa TOHKOM JIMH3bL. Y BETUYEHHUE, 1aBAEMOE JTMH301

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckotl
cunbl U YOKYCHO2O pACCMOAHUSL COOUParoujell TUH3bLY

3asucumocms (hoxycHo2o paccmosnus MOHKOU cghepuieckoul
JIUH3bL OM €€ 2eoMempul U OMHOCUMENbHO20 NOKA3AMes
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NpeIOMIEHUA.

Xoo0 nyua, npoweouieco 1uH3y noo NPOU3BOIbHbIM Y2I0M K €€
anasnoll onmuyeckot ocu. [locmpoenue uzoopasicenuit mouxu
U Ompe3Ka NpAMoUl 8 COOUPAIOWUX U PACCEUBATOWUX TUH3AX
U UX CUCEMAX.

OnTuueckue npudopsl. Pazpemaroriast cnocooHOCTh. ['11a3 Kak onTuyeckas
cucreMa.
[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTHYECKUX MPOLIECCHI: OYKH, JTYIa, IEPUCKOIL,
doToanmapar, MUKPOCKOII, IPOCKITMOHHBIH arapar, IpOCBETICHUE ONITHKH,
BOJIOKOHHAS ONTHKA, TU(PPAKIIUOHHAS PELIETKA

HpoceemﬂeHue onmuxKu

Ilocmpoenue u pacuém uzobpasicenuil, co30a6aemvix
NAOCKUM 3€PKALIOM, MOHKOU JTUH3OMU.

Pewenue xauecmsennvix 3a0ay, mpedyowux npumereHus
3nauul no meme « Onmuxay

Bonnosas ontuka. Iutepdepenuus csera. KorepeHTHble HCTOUHUKH. Y CIIOBUS
HaOJII01eHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT IBYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMeps! kitlaccuueckux HHTEP(EPEHIINOHHBIX CXEM.

Judpakuus ceera. Judpakunonnas pemerka. Y cioBue HaOI0IeHHS TTIaBHbBIX
MaKCHMYMOB MpY MaJl€HUM MOHOXPOMAaTUYECKOT0 CBETa Ha AUPPAKIIIOHHYIO
pemérky. [lonspuzanus ceera

Jlabopamopuas paboma Ne6 « zmepenue Onunbl c6emogoti
BOJIHLLY

Obvsicuenue ocobennocmetl NPOMeKaHUsi ONMUYECKUX
A61eHull: uHmepgepernyuu, oupparyuu, OUCnepcul, NOIHO20
BHYMPEHHe20 OMPANCEHUSL.

Pewenue pacuémmnvix 3a0au c 1610 3a0aHHON U HESEHO
3a0aHHOU PUULECKOU MOOENbIO C UCNONb308AHUEM OCHOBHBIX
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3aKoH08 u hopmyn no meme « Onmuray

OcHOBBI CIENUATBLHONH TEOPHH OTHOCHTEILHOCTH 4/5

FpaHI/IHBI IIPUMEHUMOCTH KJIACCUYECKOM MEXaHHKH. HOCTy.]'IaTBI CHCHH&HBHOﬁ
TCOPHUU OTHOCUTCIIBHOCTHU.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHH U COKPAILICHUE
JUIAHEL

IIpocmpancmeenno-epemennou unmepsai. llpeobpazosanus
Jlopenya. Ycnosue npuuunnocmu.

Ipakmuxym
Ipakmuxym
DHeprus U UMIYJIbC PENATUBUCTCKON YacTHUIIbl. CBSI3b MaccChl ¢ SHEpruen
Y UMIIYJIbCOM PEJSTUBUCTCKOMN YaCTHUIbl. DHEPrUs OKOS
TexHu4eckne yCTporucTBa U TEXHOJIOTHYECKHE ITPOLIECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIIN 3apsKEHHBIX YaCTHIL
[IpakTukym
[IpakTuxym
JlaGopaTtopHas pabota

KBanToBas ¢pusnka 15/25
KopnyckyJsipHo- BoTHOBOI# qyanu3m 6/15

PaBHOBeCHOE TeTIIOBOE M3TyUeHNE (M3 TydeHne a0COMFOTHO YEPHOTO TENa).
I'unore3a M. [1nanka o KBaHTax.
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®DOoTOHBI. DHEPTHUs U UMITYJIBC (DOTOHA.

3axon cmewenust Buna.

ObwvsicHene 0CHOBHBIX NPUHYUNOS OeUCMBUsL MEXHUYEeCKUX
VCMPOUCmM8, MAKUX Kak.: CNeKmpomemp, homosnemenn,
gomooamuyux, mynHeIbHbIL MUKPOCKON, CONIHeYHAs bamapest,
€6emoouoo.

Pewenue pacuémnuix 3a0au ¢ 1610 3a0aHHOU U HEABHO
3A0AHHOU PUUYECKOU MOOETbIO C UCNONIb308AHUEM OCHOBHBIX
3aK0H08 U hopmyn no meme «Keanmoguvie aenenusy.

®otordpdext. Onbitel A. I'. Cronerosa. 3akoHsl hoTodddexTa.

Ypasuenue DitHmreitHa ans poroaddexra. «Kpacuas rpanuna» horoaddexra.

OnpedeneHue yCcr08uti NPUMEHUMOCMU K8AHMOBOU MOOelU
ceema.

Ananu3z K8aHMOBLIX NPOYECCO8 C UCNONIL308AHUEM YPAGHEHUS]
Diinwmetina 01a homoapghexma, npunyuna coomHoueHu
Heonpeodenénnocmu I etizenbepea.

Pewenue xauecmsennwvix 3a0au, mpe6yi0u;ux NPpUMEHEHUA
3uanull no meme «Keanmosuvie s61enusy.

JlaBneHue cBera (B 4aCTHOCTH, /1aBJIEHUE CBETA HA a0COJIFOTHO MOTJIOLIAIOTYIO
1 a0COTIOTHO OTpaXarolyto nosepxHoctsb). Oneitel [1. H. JIeGenena.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKUC ITPOLECCChI: CIICKTPOMETP,
(I)OTOBJ'ICMCHT, (I)OTO,Z[&T‘{I/IK, TYHHCHLHLIﬁ MUKPOCKOII, COJIHCHYHAA 6aTapeﬂ,
CBETOANON
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Bonnosuvie ceoticmea uacmuy. Boauwt e bpoiina. /[nuna
soaHbl Oe bpoiina u pazmepuvl obracmu nokarusayuu
osudcywetics yacmuywl. KopnyckyisapHo-60aH080U Oyaiu3m.

Huppaxyus s1ekmpoHoe na Kpucmaiax.
Cneyudghurxa usmepernuti 6 mukpomupe. CoomuoueHus
Heonpeodenénnocmeli I etizenbepea

Pewenue kauecmeennwvix 300611{, mpe6yi0u4ux NPpUMEHERUA
3Hanul no meme «Keanmoevie sienenusy.

dusuka aroma 4/5

OnBITHI 10 HCCIIEIOBAHUIO CTpOCHUS aToma. [imaneTapHas Mojiesb aToma
Pesepdopna.

[Toctynatsl bopa. M3nyuenue u noriouieHrne (GOTOHOB IIPU EPEX0/IE aToMa
C OJIHOTO YPOBHsI SHEPIUU Ha JAPYTOMH.

Ananu3z K6aHMoBbIX NPOYECCO8 HA OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

Ipakmuxym
Ipakxmuxym

Bunbl ctiektpoB. CrieKTp ypOBHEHM SHEPTUU aTOMa BOJIOPO/IA.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYE€HUE CBETA.

TexHuuecKre yCTporuCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: CIIEKTPAIbHbINA aHAIU3

(crieKTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED
[IpakTukym
[IpakTrkym
JlaGopaTtopHast pabota
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du3KMKa aTOMHOT0 SIIPA M 3JIEMEHTaAPHBIX YyacTuu 5/5

Hyxnonnas mozens siapa ['eiizenoepra—Banenko. 3apsz sapa. MaccoBoe 4yncio
anpa. M3oromnsl.

PannoaktuBHOCTh. Anb(ha-pacnan. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacma.
[Mamma-uznydenue.

Ilpakmuxym
Ipakmuxym
Pewenue 3a0au

DHeprusi CBs3M HYKIIOHOB B szipe. Snepubie cuiibl. [ledekt maccsl sapa. SAnepHbie

peakuuu. JleneHue u CUHTE3 siAep

SAnepusie peaktopsl. [[pobaembl yrpaBiseMoro TepMosAepHOTO CHHTE3A.

DKOJIOTMYECKUE aCIIEKThI PA3BUTHUS SIIEPHON SHEPTETUKH.
Ipakmuxym
Ipakmuxym
Pewenue 3a0au

MeTobl perucTpauy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.
DyHIaMEeHTAIbHBIE B3aUMOJIEUCTBYS. baprOHBI, ME30OHBI U JIENTOHBI.
[IpencraBnenue o CranaaptHOM Moaenu. KBapk-TiirooHHAs MOJIENb aIpOHOB.
®usnka 3a npenenamu CranaaptHoil Mosenu. TéMHas matepus U TEMHas SJHEPIHSL.
EnuncTBO U3nyecKoil KapTUHBI MUpA.
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TexHuuecKre yCTpOrMCTBa U TEXHOJIOTMYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, siaepHblil peakTop, TEpMOSIEPHBIN peakTop, aToMHas 6oMOa,
MarHUTHO-PE30HAaHCHAs TOMOTpadus

Ipakxmuxym

Ilpakmuxym

Pewenue 3a0au

DJIeMeHThI ACTPOHOMHUM M ACTP

odusuku 7/12

MeTopl acTpOHOMUYECKHX UcciefioBaHui. CoBpeMeHHbIE ONITHYECKHE TEJIECKOTIbI,
paaHoTeNecKonbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bup 3Bé3an0ro HebOa. Co3Be3nus, spKue 3BE3bl, IUIAHETHI, X BUIUMOE JIBUKCHUE.

Omanwi pazeumus acmpornomuu. Ilpuxkiaonoe u
MUpOBO33peHuecKkoe 3navenue acmpornomuu. Ilpumenumocmo
3aKOHO08 U3UKU OJ1 00BACHEHUSL NPUPOObI KOCMUYECKUX
00veKmos.

OcHosnvie cozse3ouss Cesepro2o nonyuapus u apKue 36e30ul

Ponv acmponomuu 6 cospemennot kapmune mupa, 6
NPAKmu4ecKoll 0esmenbHOCMU Yel06eKa U OalbHeuuem
HAy4YHO-MexXHU4ecKom pa3eumuu.

ColHeuHas cucTema.

Comnnie. Conneunas akTUBHOCTb. MicTouHuk 3nepruu ConHila U 3BE3.
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3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. JluarpaMmMa «CreKTpanbHbINA Ki1acc —
CBETUMOCTBY. 3BE3/TBI TTIABHOM MTOCIIEOBATEIHHOCTH. 3aBUCIMOCTh «Macca —
CBETUMOCTB» JIJIS 3BE3/] [IABHOM MOCIEA0BATEILHOCTH. BHyTpeHHEE CTpoeHue 3BE3 .

Ilpakmuxym

Ipaxmuxym

Obobwenue u cucmemamuzayusi COOePAHCAHUs pa30enos
Kypca «Mexanukay,

CoBpeMEHHBIE IPEACTABICHUS O MPOUCXOKACHUH U 3BOIIOLMHY CoHIA U 3BE3T. DTambl
JKU3HHU 3BE3 .

Muieunsiit [TyTs — Hama [Nanaktuka. [Tonoxenue u npmwkenne Conuna B ['anaktuke. Tums
TJIaKTUK. PaguoranakTuky U kBa3apsl. UEpHBIE AbIPHI B sIpax rajlakTUK.

Ob06wenue u cucmemamuzayusi COOEPHCAnUsL pazoeios
Kypca «Mexanuxay,

O606wenue u cucmemamu3ayiisi COOEPIHCAHUs pazoeios
Kypca «Mexanukay,

Ob606wenue u cucmemamu3ayiis COOEPIHCAHUs pazoeios
Kypca «Monekynapuas uzuxa u mepmoOUHAMUKAY,

Bcenennas. Paciunpenue Beenennoii. 3akon Xa06mna. Pasoeranue ranaktuk. Teopus
Bonpuioro B3peiBa. PenukToBOE H3ITydeHHE.

MaciurabHas ctpykrypa Beenennoii. MeraranakTuka.
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Hepeménnrie npoGieMbl aCTPOHOMUU

ObobWenue u cucmemamuzayusi COOEPHCAnUsL pa30eios
Kypca «Monexynsipnas gpuzuxa u mepmoOUHaAMUKA,

Obobwenue u cucmemamuzayusi COOePAHCAHUs pa30enos
Kypca «Monexynsipnas gpuzuxa u mepmoOuUHaAMUKA,

IIpumenenue 0oCHOBONONALAIOWUX ACMPOHOMULECKUX
NOHAMU, 3aKOHO8 U Mmeopull OJisl AHAAU3A U OOBACHEHUS
Qusuueckux npoyeccos, nPoUcxooauux 8 36€30ax, 8 36E30HbIX
CUCMEMAX, 8 MeXHC2AaAKMUYECKOU cpede, OBUNHCEHUS]
HebecHblx mel, 380oyul 36630 u Beenennotl

O060011IeHNE ¥ cCHCTEMaTH3alvsI COACPKaHus pa3jielia Kypca «MexaHuKa

OO0o01eHre 1 cucTeMaTH3alMs CoepikaHus paszena Kypca «MonekyinspHas pusuka
Y TEPMOJANHAMHKA

Ob06wWenue u cucmemamuzayusi COOEPHCAHUsL pa30eios
Kypca « NeKmpoouHamuray

O606wenue u cucmemamu3ayiisi COOEPIHCAHUs pazoeios
Kypca « NexmpoouHamura»

O606wenue u cucmemamu3ayiisl COOEPIHCAHUs pazoeios
Kypca « nexmpoouHamura»

Peseps

Peszeps
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