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IHOACHUTEJIBHASA 3AIIMCKA

MonenbHasi CHHXpOHM3UpPOBaHHAs palouas mporpamMma 0a30BOro M YriIyOJIEHHOTO HM3y4YeHHs MpeaMera
«Dusukay B 10-11 kmacce pazpaborana Ha ocHOBe Pabouux mporpamMm CpeIaHero oOIIero oOpa3oBaHUs IO
¢usuke (0a30BBIi ypOBEHb, YIIYOJEHHBI YpPOBEHB), OJOOPEHHBIX pelIeHHEM (enepaabHoro y4deOHo-
METOAMYECKOTO 00BEAMHEHUS 10 001IeMy 00pazoBaHuto oT 29.02.2022r., mpotokon 7/22.

Jlannast mporpaMma Ciy>KUT OCHOBaHHMEM JJIsl YUMUTENs MO pa3paborke pabouel mporpammsl 1o (pusuke B
KJIaccax, TJIe pealn3yloTCs MYIbTHIPOQPIIBHBIN yaeOHbIi Tuian. B pasznmene «Temarnueckoe TUIAHUPOBAHKE)
yueOHOro Kypca cojaepkanue oOydyeHus: CHHXPOHU3UPOBAHO Ui OCBOEHUSI O0y4aIOIMMUCS IpeaMeTa Kak Ha
0a30BOM, TaK M yriIyOJEHHOM YPOBHE.

Jannast mporpaMma ompeaensieT o0s3aTelnbHOe NPEIMETHOE COJepKaHUE, YCTaHABIUBACT IMPUMEPHOE
pacrpeziesieHue yueOHbIX 4acoB IO TEMaTHYECKHM pa3jeiiaM Kypca U PeKOMEHAYEeMYIO0 MOCIeI0BaTEIbHOCTh
M3YUYCHHUS TEM U Pa3AeioB YUeOHOTo MpeaAMeTa ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKU
yueOHOro mpoiiecca, BO3pacTHBIX ocoOeHHocTel oOyuaromuxcs. [Iporpamma na€r mpeacraBieHue O LENSX,
codepocanuu, obujell CTpaTerud OOYYEeHHWs, BOCIHTAHHS M Pa3BUTHS OOy4aroIIMXCS CPEICTBAMHU y4eOHOTO
npenMera «Pu3nKa» Ha yriIyOoJIEHHOM YpOoBHE U 0230BOM YPOBHE.

Uzyuenue xypca ¢pusuxu yenybiénHo20 YpOBHA NO380JIA€m Peanu308amsv 3d0ayu NpogheccuonaibHou
OopueHmayuu, HAnNpasieHo Ha CO30aHue YCI08UUl 0/l NPOAGIEHUS CEOUX UHMENLIEeKMYAIbHbIX U MBOPYECKUX
CNnoCcobHOCmel KadiCObIM YY4auumMcs, Komopble Heo0X00UMbl 015 RPOOOIHCEHUSI 00PA30BAHUS 8 BLICULUX YYEOHBLX
3a6€0eHUsX N0 PA3TUYHBIM PUIUKO-MEXHULECKUM U UHICEHEPHBIM CReYUATIbHOCTISM.

B mporpamMme omnpeaensioTcs IUIaHUpyeMble Pe3ylIbTaThl OCBOCHUS Kypca (M3WKHA HA YPOBHE CPETHETO
o0miero oOpa3oBaHus: JUYHOCTHBIE, METalpeIMETHbIe, IpeaAMeTHbIe (Ha yrayOinéHHOM M 0a30BOM YPOBHE).
Hayuno-Meroponmoruueckoir OCHOBOWM [yIsi pa3pabOTKu TpeOOBaHWI K JIMYHOCTHBIM, METANpPEeIMETHBIM
U TpEeIMETHBIM pe3yibTaTaM OO0YyYarolIMXCs, OCBOMBIIMX MPOrpaMMy CpeaHero ooiero oOpa3oBaHus Ha
yrIIyONE€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-ACSITETbHOCTHBIA MOIXO/.

IIporpamma BKJII04aeT:

naaHupyemvle pe3yibmamysl OCBOCHUS Kypca (U3MKH Ha YriayOn€HHOM M 0a30BOM YpPOBHE, B TOM YHCIE
npeomemHule pe3yibmamsl 0 roJjaM 00y4eHUs;

cooepacanue yuebHo2o npeomema « Duzuka» no 200am 0oOyuenus,

npumepHoe memamuyeckoe NIAGHUpPO8aHue C yKa3aHHEeM KOJMYECTBAa YacOB HAa M3y4YEHHE KaKJOW TEMBI

U NPUMEPHOU XAPAKMEPUCMUKOU YYeOHOU 0esimelbHOCMU YYauuxcs, peaan3yeMoid P N3yYeHUN ITHX TEM.

[Iporpamma wMeeT NPUMEPHBIN XapakTep M MOXKET OBITh WCIIONb30BaHA YUYUTENSAMH (U3HKH IS
COCTaBIICHHSI CBOMX Pa0OYHX IMPOTPaMM.

Pabouyas nporpamma He CKOBBIBA€T TBOPUECKYIO MHUIIMATUBY yUuTeNeH U MpeaoCTaBIseT BO3MOXXHOCTH JUIs
peanu3ay pa3IuIHbIX METOJUYECKUX MOJIXOJ0B K IMPErojaBaHUi0 (pU3WKH Ha YrIIyONE€HHOM M 0a30BOM
YPOBHE TIpU YCJIOBUU COXpaHEHUs OO0sA3aTeNbHOW dYacTH cojepkaHus Kypca. KomuuecTBo 4acos
B TEMAaTHYECKOM IIJITAHUPOBAaHUHM HAa W3YyUEHHE KaKIOW TEMBI SIBJISCTCS OPUEHTHPOBOYHBIM M MOXET OBITh
M3MEHEHO KaK B CTOPOHY YMEHBIICHHUS, TaK M YBEIMYCHHS B 3aBHCUMOCTH OT PEaTM3yEeMbIX METOIUYECKUX
MIOJTXO/IOB ¥ YPOBHSI ITOITOTOBJICHHOCTH yYaIIIUXCSI.

KypcuBoM B TekcTe mporpamMmsbl BblesneHbl 35eMeHThl Llenu u 3anaun, IIpenMeTHbIX pe3ynbTaToB U
Coneprkanust yaeOHOTO MaTepraa, KOTOpbIe IPECTAaBIICHBI [UTSl N3YYEHUS Ha yrIIyOJIEHHOM YPOBHE

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O NIPEIMETA «®U3UKA»

®u3nka Kak Hayka o Haubosiee OOIMIMX 3aKOHaX HPHUPOJbI, BBICTyMas B KadecTBE ydeOHOro IpenMera
B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHHH 00 okpyxaromem wmupe. LKombHBIA Kypc
(GU3UKM — CHCTEMOOOPAa3yIOLUI /Il €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJBKY (U3NUYECKUE
3aKOHBI JIGKAT B OCHOBE IPOIIECCOB U SBICHUM, M3y4yaeMbIX XHMHEH, Ouonorueit, ¢pusndeckoil reorpadueit
U acTpoHoMMed. lVcrnosnbp3oBaHUWE U aKTUBHOE IPUMEHEHHE (QU3MUECKUX 3HAHUN ONpEAEINIO XapakTep
u OypHOEe pa3BUTHE DPa3HOOOPA3HBIX TEXHOJIOTMH B cepe SHEpreTHKH, TPAHCIOPTa, OCBOSHHSI KOCMOCA,
MIOJTy4EHHs] HOBBIX MAaTE€pPHAJIOB C 33JaHHBIMM CBOMCTBaMHU M Jp. V3ydeHue (U3MKU BHOCUT OCHOBHOM BKJIAJ
B (OPMHPOBAHUE ECTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa Yydaluxcs, B (GOPMHPOBAHHE YMEHUN HPUMEHSTDH



HAYYHBI METO/I TO3HAHUS TP BBHITIOJTHEHUH MU Y4€OHBIX HCCICIOBaHUH.

B ocHOBy kypca (m3HMKHM CpemHEH HIKOJBI TOJIOKEH PsI HIEH, KOTOphle MOXXHO paccMaTpuBaTh Kak
MPUHIUIIBI €70 TOCTPOCHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COJEPIKUT
MaTepHall U3 BCEX pa3/esioB (PU3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOH, TaK U COBPEMEHHON (U3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUM C HEW Marepual Kypca (GU3MKH OOBEIMHEH BOKPYT (PU3HMUECKUX
Teopuii. Bexymmm B Kkypce siBiasieTcs (HOpMUpOBAHHE NPEICTABICHUNW O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanmzanus mpeanoyiaracT HCIOJIb30BAaHHE T'YMaHHUTAPHOTO MOTEHIIMAa
Gu3NYecKoil  HayKH, OCMBICICHHE CBSI3M  Pa3BUTHA (QU3MKA  C Pa3BUTHEM  OOINECTBa, a TaKXKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U KOJIOTHYECKUMH MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢usuku yriyOnE€HHOro ypoBHS MpPEIOiIaracT 3HAKOMCTBO

C IIMPOKUM KPYrOM TEXHHUYECKUX U TEXHOJIOTUUYECKUX MPHIOKEHUN N3yYEeHHBIX TEOPHIA U 3aKOHOB. [Ipu 3TOM
paccMaTpUBAIOTCS HA YPOBHE OOIIMX MPEICTABICHUA U COBPEMEHHBIE TEXHUYECKUE YCTPOWCTBA U TEXHOJIOTHH.

Hoea 3Kkonozuszauyuu peanusyercs IMOCPEICTBOM BBEIEHHS DSJEMEHTOB COJACPIKaHUS, ITOCBSIIIEHHBIX
IKOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKiKe
00CYXIeHUS TPOOIIEM PAIIIOHAIBHOTO MPUPOIONOIB30BAHUS M SKOJIOTUIECKOH 0€30MacHOCTH.

OcBoeHue coaep>kaHusi MPOrpaMMbl JTOJDKHO OBITh MOCTPOCHO HA MPUHIUIAX CHUCTEMHO-ACSITEIbHOCTHOTO
noaxona. g ¢Gu3uKM peanu3aiyisi dTUX NPUHIUIOB OazupyeTrcs Ha HCIOJIb30BAHUM CAMOCTOSTEIHHOTO
IKCIEPUMEHTA KaK IMIOCTOSHHO JICHCTBYIOMIETO (hakTopa y4eOHOro mporecca. s yenyoiéHnoeo ypoeHs — 2mo
cucmema CamoCmosimenbHO20 YUEHUUeCK020 IKCHePUMEHMA, BKII0Uaue2o @poumanbHule YdeHudecKue
ONbIMbL NPU U3YYEHUU HOB8020 Mamepuaid, labopamopHvle pabomwsl u pabomuvl npaxmukyma. Ilpu smom
B03MOJICHBL 084 CNOCOOA peanruzayuu QuauyecKko2o npakmuxkyma. B nepsom ciyuae npaxmukym npoooumcs
au6o 6 xouye 10 u 11 knaccos, 1ubo nocine nep8ozo u 6mMopo2o noAY200uUll 8 KANCOOM U3 IMUX KIACCO8. Bmopoii
Cnocob — 2mo uHmezpayus pabom NPaKmuKyma 6 cucmemy iabopamopHuix pabom, Komopwvie npo8oosmcs
8 npoyecce usyueHusi paszoeia (memwt). Ilpu smom nod pabomamu NPAKMUKYMA HOHUMAEMCS
camocmosimenbHoe UCCIe008aHUe, KOMopoe NPo8oOUNCsi N0 PYKOBOOCMEB) CEPHYMO20, 0000UEHHO20 8uda be3
nOUa2060U UHCMPYKYUU.

B mporpamMmMe cuctema y4eHHYECKOTO SKCIIEPHUMEHTA, JIAOOPATOPHBIX PadOT M MpPaKTUKyMa TpeIcTaBiIeHa
eIMHBIM TepeuHeM. BpiOop TeMaTHKH Ui 3TUX BUAOB YYEHHUECKHUX MPAKTHUYECKHX PAOOT OCYILECTBIISETCS
YY4aCTHHKaMH O00pa3oBaTeIbHOrO TMpollecca MCXOIsi W3 OCOOEHHOCTEW TOYypOYHOTO IIJIAaHWPOBAHUS
U ocHamieHuss kaOuHera ¢(usuku. Ilpm >TOM oOecmeunBaeTcs OBIAJEHHE OOYYAIOUIMMHUCA YMEHHUSIMU
MPOBOJIUTH TPSMBIE W KOCBEHHBIE W3MEPEHHUs, WCCIENOBAHHUS 3aBHCUMOCTEH (H3MUECKUX BEIHYUH
Y TIOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bornbiioe BHUMaHHUE yIENSeTCs PEIICHUIO PAacu€THBIX M KauyeCTBEHHBIX 3anmad. lIpu 3ToM st pacuéTHBIX
3a/lad TPHOPUTETOM SIBIAIOTCS 3aladdl C SIBHO 3aJaHHOW U HesA6HO 3a0aHHOU (PU3NYECKOW MOJIENbIO,
MO3BOJISIONINE TPHUMEHSATh HW3yYSHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszena Kypca, Tak
W UHTETPHUPYs MpPUMEHEHUE 3HaHWN U3 pa3HbIX pa3fenoB. J[7s KadyecTBEHHBIX 3a7ad MPHOPUTETOM SIBISIFOTCS
3ajaHusg Ha OOBSCHEHHME / Tpe/CKa3aHue MPOTEKaHWs (PU3MUECKUX SIBICHHH M TPOIIECCOB B OKPY)KAIOIICH
KHU3HH, TpeOyromue Bioopa (pusnueckoi MOJENN Al CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ tpedoBanusimMu ®PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY OOECIEUEeHHI0 Y4eOHOro
nporecca Kypc pU3uKu yriryOosl€HHOro U 0a30BOT0O YPOBHS B CpeHEH HIKOJIEe AOKEH U3ydaThCs B YCJIOBHSAX
npeAMeTHOro Kadunera. B kabunere puszuku 10KHO OBITH HEOOX0AMMOE JTabopaTOpHOE 000PYIOBAHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B MPOTpaMMe YYSHHUYECKHX OIIBITOB, JTa0OPATOPHBIX PadOT W paboT MpakTHKyMa,
a TaKkXKe JIEMOHCTPAI[MOHHOE 000PY0BaHHE.

JleMoHCTpanmoHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBHH C TPUHIMIIOM MHUHUMAIBHOU
JOCTaTOYHOCTU M O0ECIeUMBAET MOCTAHOBKY INEPEYUCICHHBIX B MPOrpaMMe KIIOYEBBIX JEMOHCTpAIMi Uis
UCCIIEIOBAHMSI M3y4aeMbIX SBJICHMH M IPOLECCOB, SMIUPHUECKUX M (PyHIaMEHTAIbHBIX 3aKOHOB, MX
TEXHUYECKUX MPUMECHEHUH.

JlaGopaTopHoe o0opya0BaHUE I YICHHUYECKUX MPAKTHUECKUX padboT (OpMHUpPYETCS B BUIE TEMAaTHUCCKUX
KOMIUIEKTOB M O0ecleunBaeTcsi B pacdyére OJHOr0 KOMIUIEKTa Ha JABYX oOydamomuxcs. Temarndeckue
KOMILIEKTBI JIaOOpPaTOPHOIO OOOPYAOBAaHUS JOJDKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJb30BaHUU
aHAJIOTOBBIX M HU(POBBIX NMPHOOPOB, a TAKXKE KOMIIBIOTEPHBIX HW3MEPUTEIBHBIX CHUCTEM B BUAE IH(PPOBBIX



71a00paTOpHiA.

HOEJN U3YYEHUA YYEBHOI'O IIPE/IMETA «®U3UKA»

OCHOBHBIMH HEJIAMU U3YUCHUA (1)I/I3I/IKI/I B O6H_IeM 06pa3OBaHI/II/I SABJIAIOTCA:

(dbopMHpOBaHUE MHTEPECA M CTPEMIICHUS O0YJAIOIIUXCS K HAYYHOMY H3YYCHHIO ITPUPO/IbI, PA3BUTHE UX
WHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIA;

pa3BUTHE TIPEICTABICHUI O HAyYHOM METOJ€ TMO3HAaHHA U (OPMHUPOBAHHUE HCCIIEIOBATEIBCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

(dbopMHpOBaHHE HAayYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa HM3y4eHHsS OCHOB CTPOCHHUS MaTepuu
1 pyHTaMEHTAILHBIX 3aKOHOB (DU3HKH;

dbopMUpOBaHHE YMEHUW OOBSICHITH SIBICHUS C UCIOJIB30BaHWEM (PU3NYECKUX 3HAHWN W HAyYHBIX
JI0Ka3aTeJbCTB;

(dbopMHUpOBaHUE TPEICTABICHUHA O pOJIM (DU3UKH JUIS Pa3BUTHUS JAPYIHX €CTECTBEHHBIX HAYK, TEXHUKHU
M TEXHOJIOTHIA;

passumue npeocmasieHull 0 603MONCHbLIX cepax 0Oyoyweli npogheccUuoOHaIbHOU OesimenbHOCHU,
CBA3BAHHBIX € PUUKOLL, NOO2OMOBKA K OAbHEUueM) 00VUEeHUIO 8 IMOM HANPAGIeHUU.

JloCTIKEHHE ATHX IIeJie 00ecreunBaeTcs pelieHneM CIEAYIOMNX 3a7a4d B MPOLECCe U3YUYEeHUsS Kypca
(Gbu3MKK Ha YPOBHE CPEIHETO 00IIero 00pa30BaHUs:

NPUOOPETEHUE CUCTEMBbI 3HAaHMKW 00 OOmMUX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIOYAsT MEXAHHKY, MOJICKYJSIPHYIO (U3HKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DHM3MKY WU SJIECMEHTHI
acCTpOU3HKH;

(dbopMHUpOBaHHE YMEHUH MPUMEHSITh TEOPETUYCCKHE 3HAHUS JJIsi OOBSICHEHUS (U3NYCCKUX SBICHHM
B IIPUPOJIC U IS IPUHATHS TPAKTHUCCKUX PEIICHUI B IOBCEAHCBHON KHU3HMU;

OCBOCHHE CIOCOOOB PpEIICHUs Pa3IMYHBIX 3ajad C SBHO 3aJaHHOW (PU3MYECKOW MOJeNblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHue (PU3MUSCKOW MOJICNH, aJICKBATHOW YCIIOBHSIM 3aJ1a4H,
B TOM YHCIIE 3aj]a4 HH)KEHEPHOTO XapaKTepa,

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

OBJIAJICHHEC METOJAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3MUCCKUX SKCIIEPHUMEHTOB,
aHaJM3a ¥ MHTEPIpETauyd HHPOPMAIIUH, OTIPEICICHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3yIIbTaTa,
CO3JIaHHME YCIIOBHU IS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIIEI0BATENLCKOM, TBOPUECKOM NEsSTEeIbHOCTH;
pazeumue unmepeca K cgpepam npogeccuoHaIbHol 0esimeabHOCMU, C8A3AHHOI C PUIUKOIL.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cooterctBun ¢ ®I'OC COO yrny6néHHbIi ypoBeHb U3ydeHHs yueOHoro npeamera «Pu3nka» Ha ypoBHE
cpenHero odmiero 00pa3oBaHus BHIOMPAETCs 00yUaIOUIUMUCS, INIAHUPYIOLIIUMH IPOAOKEHHE 00pa3oBaHus 0
CMEeLUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

Y4eOHBIM IIaHOM MPEeAyCMOTpeHO u3yueHue ¢puzuku B o0bEMe 340 9 3a 1Ba roja oOydeHus: 5 4 B HEJEIIO
B 10 u 11 kiaccax, Ha 6a3oBoM ypoBHe B 00bEéMe 136 u 3a aBa roga oOydenuss mo 249 B Hexemo B 10
n 11 knmaccax. B temarndeckom ruranupoBanny i 10 u 11 kiraccoB npeamonararTcs pe3epB BpeMEeHU, KOTOPBIHA
YUUTEIb MOKET UCIIOJIb30BaTh [0 CBOEMY YCMOTPEHUIO, U TOBTOPUTEIBHO-00001Iat0INe YPOKH.

IINTIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOTI'O ITIPEJIMETA «®U3UKA»
HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHMUSA

OcBoenue yueOHOro mpenmera «®dus3uka» Ha ypoBHE cpeaHero olmiero odpazoBaHus (yriayOna€HHBIN U



0a30BbIl  YPOBEHb) JMOKHO OOECTeunBaTh JOCTHKCHHE CIEAYIOINIUX JMYHOCTHBIX, METANpPeIMETHBIX
Y TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

I'pasicoanckoe socnumanue:
¢ chOpMHPOBAHHOCTh TPAKIAHCKON TO3UIUHM OOydYaIOMIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCUICKOro 00I1ecTBa;
® [IPUHATHE TPAJAULMOHHBIX OOLIEUYEIOBEYECKUX TYMAHUCTHUECKUX U JEMOKPAaTUYECKUX LIEHHOCTE];
® TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEpEcax IPa’KAaHCKOro OOILIecTBA, y4acTBOBATH
B CaMOYIIPABJICHUH B IIKOJIE U JETCKO-IOHOUIECCKUX OpraHU3alusiX;
e YyMEHHE B3aUMOJICHCTBOBATH C COLUMAIBHBIMH HMHCTHTYTAMH B COOTBETCTBHU C UX (DYHKUIUSMH
Y Ha3HAYCHHUEM;
® TOTOBHOCTb K T'YMAHUTAPHOMN U BOJOHTEPCKOU JESITEILHOCTH.
Hampuomuuecxoe eocnumanue:
e chOpPMHPOBAHHOCTb POCCUHCKON TPa’KAAHCKOM UAEHTUUHOCTH, IATPUOTU3MA;
® I[ICHHOCTHOE OTHOILIEHHE K IOCy1apCTBEHHBIM CUMBOJIAM; TOCTIKEeHUSAM Poccun B pusmke U TEXHUKE.

/lyxoeno-npaec goc

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOTO MTOBEICHHUS,

® CrHIOCOOHOCTH OIEHMBATH CHUTYAlUIO U IPUHIUMATH OCO3HAHHBIE PEUICHUS, OPHEHTUPYSICh HAa MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B JI€ATEIbHOCTH YUEHOIO;

® 0OCO3HAHHWE JIMYHOTO BKJIa/Ja B IOCTPOCHUE YCTOMYMBOTO OYAYILEro.

Acmemuueckoe éocnumanue:

® SCTETHYECKOE OTHOILEHUE K MHUPY, BKJIIOUasl 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYILIErO (PU3HUECKOMN
HayKe.

Tpyoosoe éocnumanue:

® HHTEpeC K pa3IMyHbIM cepam mpodeccnoHaTIbHOM AeITeIbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PU3UKON
U TEXHUKOM, YMEHHME COBEpIIATh OCO3HAHHBIM BHIOOpP Oyaymiedl mpodeccuu U pean30BBIBATH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO U caMO0Opa30BaHUIO B 00sacTU (PU3UKU HA MPOTSHKEHUU
BCEM KU3HU.

OKonozuueckoe eocnumanue:

¢ chopMHPOBAHHOCTH IKOJIOTUYECKOW KYIBTYPHI, OCO3HAHUE TIIO0AIBHOTO XapaKkTepa dKOIOTHYECKUX
npo0iem;

® [UIAaHUPOBAHUE U OCYUIECTBIICHHE JICMCTBHI B OKPYKAIOUIEH CpEIe HAa OCHOBE 3HAHUS 1INl
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

® pAaCIIMPEHUE OMbITA IEATEIbHOCTH YKOJIOTHYECKON HAPABICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUI 1O
¢dusuke.

lIeHHOL‘mM HAY4YHO020 RO3HAHUA:

e chopMHpPOBAaHHOCTP MHPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO  pPa3BUTHS
¢bu3nuecKoil HayKu;

® O0CO3HaHHE LEHHOCTH HAy4YyHOM JEATeNbHOCTH, TOTOBHOCTH B Tpolecce H3ydyeHHs (DU3HUKH
OCYUIIECTBJISITh TPOEKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

B npouecce goctukeHust TMYHOCTHBIX PE3Y/IbTaTOB OCBOEHUS MPOrPaMMBbl CPEIHET0 0011ero o0pa3zoBaHus
no ¢usuke y O0OydYalOUUXCS COBEPILIEHCTBYETCS OMOYUOHANbHLIU — UHMENNeKm, TPEANoaratoni
c(hOpMHUPOBAHHOCTH:

* CcamMoCO3HaHUs, BKJIIOYAIOLIETO0 CIOCOOHOCTh MOHHMMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE, BHIETh
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ceO€;
camopezyniupoeanusi, BKIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCThH 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJanTHPOBATHCS K AMOIMOHATIBHBIM HW3MEHEHUSM U MPOSBIATh TMOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

+  BHYympeHHel Momuéayuu, BKIIOYAIONIEH CTpeMIIEHHWE K JOCTHXKEHUIO LN M YCIeXy, ONTHMH3M,
WHUILIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;



sMnamuu, BKIFOYAIOMIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE JAPYTUX, YIUTHIBATH €TO
IIPU OCYIIECTBIEHUU OOIIEHHUSI, CIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COYUANBbHBIX HABLIKOG, BKIIFOYAIONINX CIIOCOOHOCTh BHICTPAMBATh OTHOIIEHUS C IPYTHMH JIOABMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

METANPEJJMETHBIE PE3YJIBTATBI

YHuBepcajbHbIe IO3HABATEIbHbIE IeHCTBHS

Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENTLHO (DOPMYITUPOBATh U aKTYaTU3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
ONPEACIIATH UEIU ACATEIbHOCTH, 3a1aBaTh MAPAMETPBI U KPUTEPHUU UX JTOCTHKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSX;

pazpabarbiBaTh IUIaH pEUICHHS TNPoOJeMbl ¢ yY€TOM aHajdW3a HMMCIOIIUXCS  MaTepUaTbHBIX
Y HEeMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEJISIM, OLIEHUBATh PUCKHU
MMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHHUPOBATh U BHIMOJIHATH paObOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

bBa3oBble nccienoBaTeIbCKie JeiiCTBHUA:

BJIAJICTh HAYYHOU TEPMUHOJIOTUEH, KIFOUEBBIMH IIOHSATUSMH U METOaMU (PU3NIECKON HAYKH;

BJIAJICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEILCKOW M MPOCKTHOW JEATEIBHOCTH B 001acTH (DU3UKWY,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY ITOMCKY METOJOB pEIIeHHUs 3a1ad (PU3NIECKOro
COACPIKaHUA, MTPUMCHCHUTIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIAJICTh BUIAMH JCATEILHOCTH I10 TIOJIYYSHUIO HOBOTO 3HAHMUS, €r0 MHTEPIPETALNH, TPeoOpa3oBaHUI0
U MIPUMEHEHMIO B Pa3IMUHBIX y4eOHBIX CHTYyallUsX, B TOM YMCJE NMPH CO3JaHUM YUEOHBIX MPOEKTOB
B 00nacTu puU3MKu;

BBISIBJIAT TIPUYMHHO-CIIACTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3aJady, BBIABUIaTh THIOTE3y €€
pEeIICHUA, HaXOAWTL APryMCeHTBI Ui AO0Ka3aTCIbCTBA CBOUX YTBep)KHeHHﬁ, 3alaBaTb IMapaMETpPbL
U KPUTEPUU PELICHUS;

AHAJIIM3UPOBATH IIOJYUYCHHBIC B XOAC PCHICHUA 3adadd pe3yJbTaTbl, KPUTUYCCKH OLCHHWBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHE B HOBBIX YCJIOBHUAX,

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTENbHON JESITENbHOCTH, B TOM YUCIE MPU
U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb ICPECHOCUTH 3HAHUA T10 (1)1/131/11(6 B IMMPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIIBHOCTH,

YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUT'aTb HOBBIC HWACH, MNOpCjiaraTb OPUTHHAJBHBIC IIOAXOJAbl H PCHICHUA; CTAaBUTh HpO6J'IeMI)I
W 33/1a4M, JOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nndgopmanmeii:

BIIa/IETh HaBBIKAMU MONy4eHUs: HH(OpMauu (PU3HMUECKOTO COMEPKaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIFHO OCYIIECTBIIATh TOHMCK, aHAN3, CHCTEMATH3aIlUI0 W WHTEPIPETANHIO WH(MOPMAITUH
Pa3IMYHBIX BUJOB U (POPM MpEICTABICHHUS;

OILICHUBAThH JOCTOBEPHOCTH HH(POPMAIINY;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHM3AIlMOHHBIX 3aJa4 C COONIOJICHHEeM TpeboBaHUM
PrOHOMUKH, TEXHUKH OE30ITACHOCTH, THTHEHBI, PeCypCcOoCOECPEeKEHHUs, TPABOBBIX M ITHYCCKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3lIaBaTh TEKCTHl (DU3MYECKOTO COJACPKaHHUS B pa3IHYHBIX (opMaTax ¢ Y4ETOM Ha3HAYCHHS
nH(OPMAIIUY U TIETIEBOI ayAUTOPUH, BEIOUpAsi ONTUMATBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

YHuBepcajibHble KOMMYHUKATHBHbIE J1eCTBUS



OO01enue:

OCYILIECTBIISTH OOIIEHNE HAa YpOKaX (PU3UKU U BO BHEYPOUHOU JESITEIbHOCTH;
pacrno3HaBaTh IPEANOCHUIKN KOH(MIUKTHBIX CUTYallul U CMSTYaTh KOHQIIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX CPEICTB.

CoBmMecTHas AeATCJIBbHOCTDb:

MTOHUMATh ¥ MCII0JIb30BaTh IPEUMYIIIECTBA KOMaHIHOW M MHIUBUAYaJIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBHMA ¢ y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaKJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATh LEIU COBMECTHOM IEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JEUCTBUS IO €€
JOCTW)KCHMIO: COCTaBJIATH IUIaH JEHCTBHUM, pACHPENENATh POJHA C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOM padoThI;

OLICHUBATH Kau4eCTBO CBOETO BKJIaJa U KaXJI0T0 Y4aCTHUKA
KOMaH/Ibl B OOIIMI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeasiaraTb HOBbIE NPOEKTHI, OLEHUBATh UICH C MO3ULUM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOU
3HaYMMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPAaTErM4YECKOE IIOBEJEHUE B pPaA3JIMYHBIX CHTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

YHI/IBepcaJ'lel)le PETryJIsAITUBHBLIC JelcTBUA

Camoopranm3anms:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IO3HABATENIbHYIO JEATEIIBHOCTh B 00JIACTH (PM3UKU U aCTPOHOMUM,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs PAacuETHBIX M KaueCTBEHHBIX 3aJ]ay, IJIaH BBINOJIHEHUS
IPAaKTUYeCKOH  paboThl € y4ETOM  HMEIOIIMXCS  PECypCcoOB,  COOCTBEHHBIX  BO3MOYKHOCTEH
Y MPEINOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMK{ y4eOHOIro IpeIMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CHoco0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3pYIUIUHU B 001acTU (U3HUKH, IOCTOSHHO
MOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYalllsM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBHE
PEe3yIbTaTOB LIEIISM;

BJaJIeTh HAaBbIKAMM I103HABaTEJIbHOM pe(pIeKCMM KaK OCO3HAaHUS COBEpIIAEMBIX JEHCTBUIMA
U MBICIIUTEIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHM; MCIOJIB30BaTh MPUEMBI pedIeKCUU IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 10 UX CHU)KECHHUIO;

IIPUHUMATh MOTHBBI M ApTYMEHTBI IPYTUX MPH aHAIN3E PE3YyIbTaTOB JEATEIbHOCTH.

IpunsTHe cedst M APyrux:

pUHUMATH ceOs1, MOHUMAasi CBOM HEIOCTATKU M JOCTOMHCTBA,
IIPUHUMATh MOTHUBBI M ApIYMEHTHI IPYTUX MPU aHAIU3E PE3YIbTaTOB AEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OUIHOKH.

INPEAMETHBIE PE3YJIbTATBI

10 kaace

B nporecce n3yuenus kypca Gu3uku yriayonénHoro u 6a3osoro ypoBHs B 10 kacce y4eHUK HAyUHTCS:

[TornMarh (1eMOHCTPUPOBATH) POIb (U3UKH B SKOHOMUYECKOW, TEXHOJIOTUYECKOM, IKOJIOTHIECKOMH,

COIMAIPHON M ATUYECKOH cdhepax MesTeTbHOCTH YeTIOBEKa; POJIb M MECTO (PM3UKH B COBPEMEHHOU
HAay4yHOM KapTHHE MHUpA; 3HA4YeHUue ONUCAMENbHOU, CUucmemamusupyrowel, 00biCHUMeNbHOU



U npocHocmuyeckol QyHKyull puzuyeckol meopuy — Mexanuxku, MOJLeKyIAPHOU PU3UKU U mepmoou-
HaMUKu, poib u3udeckotl meopuu 8 popmuposaruy npeodcmagieHuti 0 Gu3ULecKol Kapmune Mupa,
pa3nuyath (YUUTHIBATE) YCIOBHUS IPUMEHUMOCTH MO/Ieel (PM3NYECKHX TeJ U IPOLIECCOB (SBICHUN):
MHEepLHaIbHAs CUCTEMA OTCUYETA, AOCOIIOTHO TBEPOE TEJIO0, MaTepUaibHasi TOUKa, PABHOYCKOPEHHOE
JBWKEHUE, CBOOOJIHOE TaJIeHHe, a0COIOTHO ympyras jaedopmaimsi, aOCONIOTHO YIpyroe u abco-
JIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENH Ta3a, KUAKOCTU U TBEPAOro (KPUCTAUIMYECKOTO) Tela,
WJICATIbHBIN Ia3, TOYCYHBIN 3apsi/l, OJHOPOJHOE ICKTPUUYECKOE TOJIE;

pa3nuyarh ycuoBus (TPaHUIIBI, 00JaCTH) IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh BCEOOIINH Xa-

PaKTCp q)YHZ[aMeHTaJILHBIX 3aKOHOB 1 OIrpaHUYCHHOCTD MCITI0JIb30BAHHA YaCTHBIX 3aKOHOB;

AHAJIM3UPOBATDL U OOBACHATH MEXAHUUECKHE IIPOLECChI U ABJICHUS, UCITI0Jb3Ysd OCHOBHBIC ITOJIOKCHUAN

3aKOHBI MEXaHUKU (OTHOCUTEIILHOCTh MEXaHMUYECKOTO IBIKEHUS, (HOpPMyJbl KUHEMATHKU PaBHO-
YCKOPEHHOTO JBUKEHUSI, npeobpazosanus I anunes 0nsa ckopocmu u nepemeujerus, 3aKkoubl HproToHa,
npuHyun omuocumenvrocmu I anunes, 3aKOH BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCca
1 MEXaHUYECKOH SHEPTHH, C853b pabombl CUNbL C USMEHEHUEeM MeXAHU4YeCKOL dHepeUul, YClo8us pas-
Hosecus meépooco mena);, P 3TOM HUCIOIb30BaTh MAaTEMATHUYECKOE BBIPAKEHHE 3aKOHOB, VKaA3bl-
8amb YC106UsL NPUMEHUMOCMU PUUYECKUX 3aKOHO08. npeobpa3zosanutl I anunes, 6mopozo u mpemve2o
3axono6 Hvlomona, 3aKkoH08 coxpaneHus uMnyibca U MexaHuyeckou dHepeull, 3aKOHA 8CEMUPHO20
MAOMeHUsL;

AHAJIM3UPOBATDL U OOBSACHATH TEIUIOBEIE MpOLECChI U ABJICHUS, UCIIOJIb3YSA OCHOBHBIC ITOJIOKCHU A MKT

1 3aKOHBI MOJICKYISIPHON (PU3UKU M TEPMOAMHAMUKH (CBSA3b JABJICHUS UAEaJIHLHOTO Ta3a cO CpenHeit
KMHETUYECKON DJHEprueil TEIUIOBOrO0 JBMDXKCHHMS M KOHIEHTpAIMell €ro MOJIEKYJ, CBS3b TEM-
TIepaTyphl BEIIECTBA CO CPETHEN KMHETUYECKOM SHEPTUeH TEIIOBOTO JIBMXKEHUSI €r0 YaCTHUIl, CBS3b JaBiie-
HUS UJEAIbHOTO Ta3a ¢ KOHIIGHTpAIle MOJEKYN U ero TeMIepaTypol, ypaBHeHHe MeHeneeBa—
Kunaneiipona, nepBbiii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHMsI SHEPTUH B TEIUIOBBIX IMpOIlEccax);
IIPU 3TOM UCIOJIb30BaTh MaTEMATUYECKOE BBIPAXKEHHE 3aKOHOB, YKA3bI8AMb YCI08US NPUMEHUMOCIU
ypaeuerus Menoeneesa—Knanetipona;

AQHAIM3UPOBATh M OOBSCHATH (OMHCHIBATH) AIEKTPUUECKUE SIBJICHUS, MUCIOJIb3YsI OCHOBHBIE IMOJIOXKE-

HUS U 3aKOHBI DJIEKTPOIMHAMUKH (3aKOH COXpPaHEHHUsI DIIEKTPUIECKOTo 3apsiaa, 3akoH Kynona, nomen-
YUATLHOCMb INeKMPOCAMUYECKO20 NOJIS, NPUHYUN CYNePNOUYUL INeKMPUYECKUX noell, npu 3mom
VKA3b18as Yclosus npumeHumocmu 3axkona Kynona,; a Takxe MpakTUIECKH BaKHBIE COOTHOIIEHUS: 3a-
KoHbI OMa A7 yJacTKa Henu U JUIs 3aMKHYTOU JIeKTpHUecKol 1emnu, 3akon /[xoyns—IJlenua, npa-
suna Kupxzoga, 3axonst Dapaoes 0ns s1eKkmpoau3a);

onucwoledmos gbu3uqecmte npoyeccosl U A6J1EeHUsl, UCNOJIb3YA 6CIUYUHbBL nepemMeujeHue, CKopocms, YCKO-

peHue, UMNYIbC mena u CUCmembl mei, Culd, MOMEHM CUlbl, 0asieHue, NOMEHYUANIbHAS IHePUs, Ku-
HemuyecKkas dHepeusi, Mexanudueckas dHepaus, paboma cuibl, YeHmpocmpemumenbHoe YCKOpeHue,
CUNa MANCeCmu, Cund Ynpy2o0Cmu, Cuia mperus, MOWHOCMb, SHep2Uus 63auUMO0elicmeus meia ¢ 3em-
N1l 601U3U €€ NOBEPXHOCIU, IHEP2UsL YRPY20ll 0eopMayuu NPYIHCUHDBL, KOIUYECHE0 Menaomvl, ad6Co-
JIOmMHas memnepamypa mena, paboma 6 mepmoOUHaMuKe, 6HYMpPeHHss IHeP2Uus U0earbHo20 0OHO-
amomMHO20 2a3a, paboma uoedalbHo20 2asd, OmHOCUmenbHas élaxcHocms 6030yxa, K11/ uoeanvnoco
Mensioeo20 Osucamens; NeKMpuiecKkoe noie, Hanpa#CEeHHOCMy 2NeKMPUUEcKo20 NoJis, HANPANCEH-
HOCMb NOJISL MOYEUHO20 3apsA0a UU 3APANCEHHO20 Wapa 8 6aKyyme u 6 OudjleKmpuxe, nomeHyua
NEKMPOCMAMUYECKO20 NOJIfl, PAZHOCHb NOMEHYUATI08, INEKMPOOBUNCYWASL CUNLA, CULA MOKA, HANPSI-
JHcenue, MOWHOCMb MOKA, 9NeKMpuyeckas EMKOCmb NI0CKO20 KOHOEHCamopa, CONnpomusieHue
yuacmka yenu ¢ nociedo8ameibHulM U NapaiielbHblM COeOUHEHUEM Pe3UCOpPO8, IHePIUsl INeKmpu-
4ecKo20 noJis KOHOeHCamopa,

O0OBACHATH OCOOECHHOCTH IIPOTCKAHUA (bHSI/I'—IGCKI/IX SIBIICHHUI: MEXaHUIECKOE JABHXXCHHUE, TCIIJIOBOC IBH-

JKCHHUEC YaCTHULl BCUICCTBA, TCIIJIOBOC PABHOBECHC, 6pOYHOBCKOC JBHXKCHHUC, I[I/I(I)(I)}GI/ISI, HCITapCHUC, KUTIC-
HHUC Y KOHJACHCAIMA, ITUIaBJICHUEC U KPpUCTAJIJIN3alr, HAITPABIICHHOCTDh TCIIONCPEaAAYN, SJICKTPU3alIHUA
TCII, 9KEUNOMEHYUATIbHOCHb NOBEPXHOCMU 3APAHCEHHO20 I’lpOSO()HUKa,'

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PM3WYECKON BEIIMUMHBI OT APYTOM C UCIOJIb30BAHUEM

MPSIMBIX U3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJYICHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIINYMH 8 8uUOe 2PAPUKO8 C YUEMOM AOCOTOMHBIX NOSPEUHOCmell Ume-
peHull, JIeJIaTh BBIBOJIBI o pe3ynbraraMm HCCIIEIOBaHMS;



MPOBOAUTh KOCBEHHbIE W3MEpPEHUs (U3MUECKUX BEIMYMH; MPU ATOM BHIOMpATh ONTUMAJIbHBIN
METOJl M3MEpEHHMsI, OLICHUBATh aOCONIOTHBIE M OTHOCUTENbHBIE TOTPEIIHOCTH TMPSMBIX H
KOCBEHHBIX U3MEpE-HUM;

npoBOOUMb ONbIMbL NO NPOGEPKE NPEONIONCEHHOU 2UNOme3vl. NIAHUPO8AMb IKCNePUMEHM,
cooupamuv 3KCNePUMEHMANLHYIO YCMAHOBKY, AHATUSUPOSAMb NOJLYYEHHble Pe3YIbmamyl U Oelams
861600 0 CMa-myce NpeoyloHCEHHOU SUNOme3bl;

coOmroAaTh MpaBmiia OE30MAaCHOTO Tpyla HpU MPOBEICHUH MCCIENOBAaHUN B paMKax ydeOHOro
JKCIIE- PUMEHTA, NPAKMUKyMa W y4eOHO-UCCIIEJOBATEIbCKON M IPOEKTHOM JESTENIBHOCTH C
MCIIOJIb30Ba-HUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMS;

pemiatsy pacu€THble 3a7aud C SIBHO 3aJaHHON U HesA6HO 3a0aHHOU (PU3NYECKOW MOJENbI0: Ha
OCHOBAa- HHMM aHaJIM3a YCIOBUS OOOCHOBBIBaTH BbIOOp (U3MUECKON MOJENH, OTBEYAOLICH
TpeOOBaHUSAM 3a- Ja4yM, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U HOCMYIambl
Qu3suueckux meopuii TIPU UC- TIOJIH30BAHUM MATEMAaTUYECKUX METOAOB pelIeHUs 3ajad,
IIPOBOAUTH pacdy€Tbl HAa OCHOBAHMU HMEIO- IIUXCS JIaHHBIX, AHAIU3UPOBATh pPE3YyJIbTaTbl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YUETOM MOJIyYE€H-HBIX PE3YyIbTaTOB;

peliaTh KaueCTBEHHbIE 3aJaul, mpeoyioujue npUMeHeHus: 3HAHUl U3 PA3HLIX PA30el08 UKOIbHO20
Kypca usuku, a makdxice unmezpayuu 3HAHUU U3 Opyeux npeomemos ecmecmeeHHO-HaAYYHO20
YuKIa: BBICTPAUBATH JIOTUYECKYIO IIEMOYKY PACCYKIEHUH C OMOpPOHM HA H3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHH (PU3UUECKHE SIBIICHUS;

ucnonv3oeams meopemudeckue 3HAHUA 0N  OOBACHEHUs OCHOBHBIX NPUHYUNOE pabombl
uzMepumesnb-HulX NPUOOPOs8, MEXHUUECKUX YCMPOLCME U MEXHOI02UYEeCKUX NPOYECCos,

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3UKE B IMOBCEJHEBHOM XHU3HU IJs OOecreyeHus
Oe3omac- HOCTH NPU OOpaIIEHUH C PUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIsl COXPAHCHHS
3JI0pOBbS U COOJIOICHUS HOPM DKOJIOTUYECKOTO MMOBEACHHS B OKPY>KaIOIIeH cpeie;

MPUBOANTH MPUMEPHI BKJIaa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B
00B-sICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHH;

AHATUZUPOBAMb U OYEHUBAMb NOCIeOCMBUsL ObIMOBOU U NPOU3BOOCTNEEHHOU 0esIMelbHOCIU Yelo-
8eKa, CBA3AHHOU C (hu3uyecKUMU npoyeccamu, ¢ NOUYULL IKOLOSUHECKOlU Oe30nacHoCmu,
npeocmas- NeHuti 0 payuoOHAIbHOM HPUPOOONONILI0BAHUU, d MAKHCE PAZYMHOM UCHONb308AHUU
00CMUdICeHUL HAYKU U MEXHON02Ull 011 OANbHelUule20 pa3zeumuisl elogeyecko2o oouecmaa;

MPUMEHSATH pa3IMyHbIE CIIOCOOBI paboThI ¢ HH(pOpManHel PU3MUECKOTo COepKaHUs ¢ UCTIONIb30Ba-
HUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTUH: MPU 3TOM HCIIOJIb30BATH COBPEMEHHbBIE
HH(}OP- MallMOHHBIE TEXHOJIOTUY ISl TIOUCKA, IepepabOTKHU U MPeIbsBICHUS yUeOHOW U HAYyYHO-
NONyJsApHON MHpOpMalUK, CTPYKTYPUPOBaHMS U MHTEPIIPETallui UH(OpPMAIUY, TIOITYYeHHON U3
Pa3IMYHbIX MC- TOYHHUKOB; KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyto HH(OPMALIIO U OYyeHUBaAmby
eé 00CmOoBepHOCMb KAK HA OCHOB8E UMEIOWUXCA 3HAHUL, MAK U HA OCHO8e AHANU3A UCMOYHUKA
ungopmayuu;

NpoAGNAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUS CAMOCMOAMENbHO20 NpUOOpemeHus
HOBbIX 3HAHULL 8 Npoyecce 6bINOJIHEHUs NPOEeKMHbIX U Y4eOHO-UCCIe008amenbCKux pabom;
paboTaTe B TpyIIe C BBIMOJIHEHUEM pAa3JIMYHbIX COLHMAJIbHBIX pOJIeH, IMJIaHUPOBaTh paboTy
TpYNIbl, palyo- HAJbHO PacCHpeleNsaTh JAesTeNbHOCTh B HECTAHAAPTHBIX CUTYalHUsX, aJeKBAaTHO
OLIEHMBATh BKJIAJ] KaX-JIOTO U3 YYaCTHUKOB IPYMIIbI B PELIEHHE paccMaTpUBaeMoi MpoOIeMbl;

NPoAIAMb MOMUBAYUIO K OYOyuell npogeccuonanrbHol 0esmenbHOCmU No CHeYUANTbHOCIAM (U3UKO-
MexHu4ecKo20 npoghuJisl.

11 kanace

B nponecce uzyuenus kypca Gpuznku yriay0on€HHOro u 0a3080ro ypoBHA B 11 kilacce ydeHUK HayqUTCS:

. MOHUMATh (JIEMOHCTPUPOBATH) POIb (DU3MKH B SIKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMaIbHOMN
U OTHYECKOW cdepax NeATeTbHOCTH YeIOBEKa;, POJib U MECTO (DM3WKH B COBPEMEHHOW Hay4dHOU
KapTUHE MUPA; POJIb aCTPOHOMUU B MPAKTUUYECKON AEATEIbHOCTU YEJIOBEKA U JaJIbHENIIEM HayqHO-
TEXHUYECKOM Da3BUTHU; 3HAYEHUE ONUCAMENbHOU, CUCEeMAMUUPYIowen, 00bACHUmMenNbHOU
U npocHocmu4eckou QyHKyull usuueckou meopuu — INeKMPOOUHAMUKU, CNEYUALbHOU Meopun
OMHOCUMENbHOCMY, — K8AHMOGOU  uzuxu;, poiib  (U3NYECKOH Teopud B HOpMUPOBAHHU
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NpeCTaBICHUN O (U3NUECKONW KapTUHE MHUpPA, MECTO (U3NYECKON KapTHHBI MUpa B OOLIEM psny
COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX NIPEJICTABICHUI O IPUPOJIE;

pa3nuyath (y4nuThIBAThH) YCIOBHUS MPUMEHUMOCTH MoJieneil (U3nYecKuxX Tel U MpOoLeccoB (SBICHUN):
OJHOPOJHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TOJsI, TapMOHHYECKHE KojeOaHwus,
MaTE€MaTHYECKUI MAasTHUK, UICAIBHBIN NIPYKUHHBIA MAasATHUK, TAPMOHUYECKHAE BOJIHBI, UACAIBHBIN
KoJieOaTeIbHbIM KOHTYp, TOHKAs JINH3a; MOZIeJIel aToMa, aTOMHOT'0 si/ipa U KBAHTOBOM MOJIENH CBETa;
pa3nuyath yclIoBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, HOHUMAMb
gceobwull xapakxmep @OYHOAMEHMANbHBIX 3AKOHO8 U O2PAHUYEHHOCHb UCNOb308AHUS YACHHbIX
3aKOHO8;

aHAJM3UPOBaTh U OOBSICHATH 3JEKTPOMATHUTHBIE IPOLECCHl W SBJIEHUS, MCIOJbB3Ysl OCHOBHBIE
IIOJIOKEHHUSI M 3aKOHbI D3JIEKTPOJAMHAMMKM M CIELUAIBHOM TEOpPUU OTHOCUTENIBHOCTH (3aKOH
COXpaHEHHS DJIEKTPUYECKOTo 3apsijia, cuia Amriepa, cuina JlopeHma, 3aKOH 3JIEKTPOMAarHUTHOU
nHayKuuy, npaBwio Jlenma, cBsazp OJIC caMOMHAYKIMHM B 3JIEMEHTE 3JEKTPUYECKOM LENU CO
CKOPOCTBIO M3MEHEHHs] CHJBl TOKA; IMOCTYJaThl CIHEUHUAIbHOH TEOPUU OTHOCHTEIBHOCTU
DHHIITEHHA);

aHAJM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOIECCHI M SIBICHUS, MCIIOJIB3Ys MOJOXKEHHUS KBAHTOBOM
¢usuku (ypaBHeHue DifHmTelHa st GoTorddexTa, mepBblii 1 BTOPO moctynatsl bopa, mpuHIuI
COOTHOILIEHUsI HeomnpenaenéHHocTell ['eif3eHOepra, 3aKOHBI COXpaHEHMs 3apsIOBOIO U MacCOBOIO
YHCEN U DHEPTUH B SIEPHBIX PEaKIHIX, 3aKOH PaTUOAKTUBHOTO PACIaia);

ONHUCHIBaTh (PU3UYECKUE TMPOLECChl M  SIBIICHUS, WCIHOJb3ysd BEIMYUHBI: HANpsHKEHHOCTh
UIEKTPUUYECKOrO  MOJIs, IOTEHLHUAl 3JIEKTPOCTATUYECKOro I0Ji, Pa3sHOCTh MOTEHIMAJIOB,
AIIEKTPOABIDKYIAS CHJIA, WHAYKIMS MarHUTHOTO TIOJNs, MAarHATHBIA TIOTOK, cuiIa Awmmepa,
MHAYKTUBHOCTb, 3JEKTPOJBIDKYILAS CUJIa CAMOUWHIYKLMH, SHEPTUS MarHUTHOTO IOJI ITPOBOJIHUKA
C TOKOM, PEJISITHBHCTCKUI UMITYJIBC, TIOJTHAS SHEPTHSI, SHEPTHSI TIOKOSI CBOOOIHON YaCTHIIBI, SHEPTHUS
U UMITYJIbC (JOTOHA, MACCOBOE YUCIIO U 3apsill Apa, SHEPIUs CBA3U APa;

OOBSICHATH OCOOCHHOCTH TIPOTEKAaHUS (PU3MYECKUX SIBICHHWA: DIIEKTPOMArHUTHAs WHIYKIIHS,
CAMOMHJIYKIIHSI, PE30HAHC, MHTEepPEepeHIMs BOJH, MU(QPAKIHSA, TUCIEPCHs, MOJHOE BHYTPEHHEE
oTpaxkeHue, ¢oroznekTpuueckuit 3¢pdexr (poroadpdexr), anbda- u OGera-pacnansl saep, ramma-
U3Iy4YeHue syep; pru3ndeckre MPUHIUIBI CIIEKTPATFHOTO aHalIu3a U padoTHI JTa3epa;

onpeodenams HanpagieHue UHOVKYUU MAeHUMHO20 NOJsl RPOBOOHUKA C MOKOM, CUlbl AMnepa u cuivl
Jlopenya,

cmpoums uz0bpadicenue, co30asaemoe NiOCKUM 3epKAoOM, MOHKOU JUH30U, U PACCYUmMbleams €20
Xapakmepucmuxu,

NPUMEHAMb OCHOBONONA2AIOWUE ACMPOHOMUYECKUE NOHAMUS, Meopuu U 3aKOHbl O/l aHAIU3A
U 00VACHEeHUS  (PU3UYECKUX NPOYeccos8, NPOUCXOOAWUX B8 36€30aX, 6 36E30HbIX  CUCMeMAXx,
8 MedNC2anaKmuyeckoll cpeoe;, 08UNCEHUSL HeOECHbIX Mmeil, I80aI0YUU 36¢30 U Bcenennoi,

MIPOBOJIUTh HCCIICIOBAHHE 3aBUCHMOCTEH (DM3MUYECKMX BEIHMYMH C WCIIOJIB30BAHUEM TPSMBIX
W3MEPEeHUH: TPH OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH pE3YNIbTaThl ITOJTYYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TpaukoB ¢ yu€ToM aOCOMIOTHBIX MOTPEUIHOCTEH
W3MEPEHUH, IENIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIICIOBaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BETUUMH; [IPU 3TOM BBIOMPATH ONTUMAIILHBIA METOJ
U3MEPEHUs, OLIEHUBATh AaOCOJIOTHBIE M OTHOCUTENIbHBIE IOTPEIIHOCTH TPSAMBIX U KOCBEHHBIX
M3MEpEHU;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW THUIOTE3bl: MIIAHUPOBATH SKCIIEPUMEHT, cOOUpATh
HKCHEPUMEHTAIbHYI0 YCTAHOBKY, aHAJU3UPOBaTh IOJYYEHHBIE pe3yJabTaTbl M JI€NaTh BBIBOJ
0 CTaTyce MpeI0KEHHON TUTTOTE3HI,

ONUCHIBAMb MEMOObL NOLYYEHUSL HAYYHBIX ACMPOHOMUYECKUX SHAHUL,

cobmonaTh mpaBuiIa 0€30MacHOro TpyJda NpU TMPOBEICHUU HCCIEIOBAaHUN B pamMKax y4eOHOro
HKCHEPUMEHTa,  NPAaKTUKyMa U y4eOHO-MCCIICOBATENbCKOW M MPOEKTHOM  JEATEIbHOCTH
C UCIIOJIb30BaHUEM M3MEPUTENBHBIX YCTPONCTB U 1a00PaTOpHOro 000py10BaHHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM U HeA6HO 3A0aHHOU @U3UYECKOU MOOenvlo. Ha
OCHOBAHMHU aHAJIM3a YCJIOBUS BBIOMPATh (U3MYECKHE MOJENH, OTBEUarolue TpeOOBaHUAM 3a/adH,
OPUMEHATh (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaTbl (PU3MUECKUX TEOPHHA NpHU
UCIOJIb30BAHUU MaTEMATUYECKMX METOJIOB PELICHMs 3aJad, MPOBOAUTH pacuéThl Ha OCHOBAHUU
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MMEIOIUXCS JaHHBIX, aHATU3UPOBATh PE3yabTaThl M KOPPEKTUPOBATH METOIbI PEHICHHS C YIETOM
MOJIYYEHHBIX PE3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a/1a4yM, TPEOYIOIe MPUMEHEHUsI 3HAHUN U3 Pa3HBIX Pa3JesioB MIKOJIBLHOTO
Kypca GU3UKH, a makoice uHmezpayuu 3HAHUL U3 OPyeux npeomenos eCmecmeeHHO-HaAY4HO20 YUKILA:
BLICIIPAUBAMY  JIO2UYECKVIO  YENOUYKY  PACCYHCOeHUll ¢ ONopol HA  U3VYEeHHble  3AKOHbL,
3AKOHOMEPHOCMU U (u3uuecKue s81eHus.;

ucnonv3oeams  meopemuyeckue 3HAHUs 0N OOBACHEHUS. OCHOBHBIX NPUHYUNOE  pabombl
UBMEPUMENbHBIX NPUOOPO8, MEXHUYECKUX YCIMPOUCME U MEXHOI02ULeCKUX NPOYECCO8;

MPUBOJIUTH TPUMEPBI BKJIAJa POCCHUCKHX U 3apYOCIKHBIX YYEHBIX-(DH3MKOB B Pa3BUTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPY)KAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

AHATUZUPOBAMb U  OYEeHUBAMb NOCIe0CmaUs OblMoBol U NPOU3BOOCMBEHHOU OesmelbHOCMU
YeoBeKd, CGA3AHHOU C (UUYECKUMU NPOYeccamu, ¢ RO3UYUL IKOI02UYeCKOU 6e30nacHocmu,
npeocmasieHull. 0 PAYUOHATLHOM NPUPOOONONL30BAHUU, A MAKICe PA3YMHOM UCHONb308AHUU
00CMUdICeHUL HAYKU U MEXHON02Ull 0J1 OAIbHEeUule20 pa3eumusl 4elogeyecko2o 0ouecmaa;
MIPUMEHSTh pasjMuHble  CIHOCOOBI  paboThl ¢ MHpOpManMelr (QU3MYECKOrO  COACPIKAHUS
C HCIIOJIb30BAaHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH: TIPH OSTOM HCIIOJIB30BATh
COBpPEMEHHBIC MH(POPMAITMOHHBIC TEXHOJIOTUHU JUTS TTOUCKA, MepepaboTKH U MPEIbSIBICHUS YIeOHOH
W HaydyHO-TIOMYJSPHOH WH(GOpMANUU, CTPYKTYPUPOBAHUS W HMHTEPIpPETAlid WHOOpMAIINH,
MOJYYCHHOHM M3 Pa3IMYHBIX MCTOYHHMKOB; KPUTUYECKU aHAIM3UPOBATH MOJy4aeMyr WH(GOPMAIIHIO
U OIICHHWBATh €€ JOCTOBEPHOCTHh KaK HAa OCHOBE HMMCIOIIMXCS 3HAHWW, TaK M HA OCHOBE aHAIIM3a
HMCTOYHUKA HH(POPMAITUH;

NposGNAMb  OP2AHU3AYUOHHBIE U NO3HABAMENbHbIE VYMEHUS CAMOCMOAMENbHO20 NPUOOpemenus
HOBbIX 3HAHUIL 8 NPOYecce GbINOIHEeHUsL NPOEKMHBIX U Y4eDHO-UCCIe008amenbCKux pabom, padoTaTh
B TpYHNIE C HCIOJHCHHEM pa3JIMYHBIX COIMAIBHBIX pOJICH, IUIAHUPOBATh pPAa0OTy TPYIIIBL,
paIMOHATIFHO pacpeAeiiiaTh ACSITCIIEHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJIeKBATHO OICHUBATH
BKJIAJ] KQX/I0TO M3 YYACTHUKOB TPYIIIHI B PEIICHNE pacCMaTpUBaeMON IPOOIIEMBI;

NPOABISIMb MOMUBAYUIO K OYOyuell npoghecCUoOHaIbHOU 0esimelbHOCMU NO CHeYUATbHOCMAM (PU3UKO-
MeXHUYecKo20 npogus.



COAEPXAHUE YYEBHOI'O IPEJIMETA «®U3UKA»

10 kaace

ba3oBblii ypoBeHb (2 yaca)

YrayOneHHbld ypoBeHs (5 yacoB)

Tema 1. ®u3uka ¥ METOBI HAYYHOTO TO3HAHUS (2 yaca)

Tema 1. ®usnka ¥ METOBI HAYYHOTO TO3HaHUs (6 YacoB)

®dusuka — Hayka o npupoje. Hayunsie MeTOABI TIO3HAHUS OKPYXKAIOILLErO
Mupa. Poiib 3KkCrieprMeHTa 1 TEOPHUH B IIPOLIECCE TIO3HAHMSI IPUPOJIbI. DKCIIe-
PUMEHT B Qu3uke. MojenupoBanue GU3NYECKHX SIBIECHUI U IPOLIECCOB.
Hayunsie runoressl. @usndeckue 3aK0HbI U TEOpUU. I paHULIBI IPUMEHUMO-
cTH (pu3ndeckux 3akoHoB. [IpuHuun coorBercTBus. Posib 1 MecTO Gu3uKu B
(dbopMHpOBaHUY COBPEMEHHON HAYYHOIH KAPTHHBI MUPA, B TPAKTUYECKOM Jesi-
TEJIbHOCTH JIIOJIEH.

JlemoHcTpauuu 1. AHanorosblie 1 HU(GPOBbIE U3MEPUTEIbHbBIE IPUOOPHI, KOM-
[IBIOTEPHBIC NATYUKN

dusnka — QyHmaMeHTaIbHast HayKa o mpupoje. Hayunslii MeToa no3Ha- Hus
U METOJIbI MCCIICAOBAHMS (PU3MUECKUX SBICHUH. DKCIIEPUMEHT U TCOPHSIB
mpolecce Mo3HaHus npupoasl. Habmoaenue u skcriepuMeHT B GU3HKe.
Cnocobul usmepeHuss pusudeckux 8eluduH (ananozosvie u Yugposwvie uzme-
pumenvHovle npubdopuvl, KoMnvrOmMepHbvie damuuxosvie cucmemst). Iloepewnro-
Ccmu uzsmMepeHull (Pu3UYeCKUx 8euduHr (AOCOIOMHAsL U OMHOCUMETLHAS).
MonenupoBanue (HU3NIECKHX SIBICHUH U POLIECCOB (MaTepuaibHas TOUKA,
abCcoIOTHO TBEPI0€ TEJIO, HAeaIbHas )KUIKOCTh, UCAbHBIN ra3, TOYCUHBIH
3apsn). ['unoresa. dusnueckuii 3aK0H, TPaHUILIBI €70 IPUMEHUMOCTH. PU3u-
yeckas Teopus. Ponb 1 MecTo pu3uku B JOPpMUPOBAHUU COBPEMEHHOMN HaY4-
HOM KapTUHBI MUPA, B IPAKTUYECKON JEATEINBHOCTH JIIOIEH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, RPAKMUKyM
1.  Uszmepenue cunvt moxa u Hanpsadxicenus 8 yenu noCmMosHHO20 MoKa

NPUNOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yugposoii nabopamopueti no gusuxe. Ilpumepni

usmepe-Hus PU3UYeCKUX 8eIUUUH NPU NOMOUWU KOMNLIOMEPHBIX

0amyuKos.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 yacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 yacoB)
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Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKCHHUS.
Cucrema orcuéra. Tpaexkropusl.

[lepemerienue, CkOpocTh (CpeAHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
peHNe MaTepUaIbHON TOUKH, UX IIPOEKLUU Ha OCH CUCTEMbI KoopauHaTt. Ciio-
YKCHHE ITEPEMEILIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPsIMOJIMHEIHOE ABIkeHue. [ paduku 3a-
BHCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IIyTH U IIEPEMEILICHNS MaTe-
pUATIbHON TOYKH OT BPEMEHHU.

CBoOonHOe nmajeHyue. Y CKopeHre CBOOOAHOTO MaIeHHUS.

KpuBonuneliHoe qBr>keHUE. J[BUKEHUE MATEPUAIIBHOM TOYKH 110 OKPYKHO-
CTH C ITOCTOSIHHOM 110 MOZYJIKO0 CKOPOCTBIO. YTJI0OBast CKOPOCTb, JINHEHHAs
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpemMuTenpsHOE yCKOpe-
Hue. Texnuueckue ycmpoucmea u npaKxmuyeckoe npumeHenue: CiuioMeTp,

MexaHnueckoe IBMKeHHE. OTHOCHUTEIFHOCTh MEXaHHUYECKOTO JBM)KCHUSI.
Cucrema orcuéra.

[ Ipsimas u oopamuas 3a0a4u MEXaHUKU.

Paouyc-6ekmop mMamepuaibHoUu MouKU, e20 NPOeKyuu Ha OCU CUCMeMbl KO-
opouram. Tpaekropusi.

[Tepemerienue, CKOPOCTh (CpEeAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKO-
pCHHE MaTepHaIbHON TOYKH, X MPOCKIIMK Ha OCH CHCTEMbI KoopauHat. Cio-
JKEHUE [IEPEMELICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TNPSMOJIMHEHHOE BUKCHUE. 3aBHCHU-
MOCTh KOOPJHMHAT, CKOPOCTH, YCKOPCHHS WU IYTH MAaTEPUAIBHON TOYKH OT
BPEMEHU U UX IpaduKu.

CBoOogHOe maneHue. YCKopeHue CBOOOJHOrO majeHus. /[eusiceHue mena,

6pOW€HH020 noo Y2l0OM K 2OPU3OHNTY . 3asucumocmo KoopduHam, CKopocmu
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NIBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC ITepeIayn.
/lemoncmpayuu
1.  Mogaenb cucteMbl OTCUETA, WILTIOCTPALIAS KUHEMATUUECKUX
XapaKTEePU-CTHK JIBUIKEHUS.
2. [IpeoOpa3zoBaHue NBIKEHUH C HCIIOIH30BAHUEM MIPOCTHIX MEXAHU3MOB.
3. [TameHue Ten B BO3AyXE M B pa3peiKEHHOM MPOCTPAHCTRBE.
4.  HaOmoneHue IBUKCHHS Tella, OPOIICHHOTO IO YIJIOM K TOPU30HTY U
rO-PU30HTAJIBHO.
5. 3mepeHue yckopeHus CBOOOTHOTO ITaICHUSI.
6. HammpaBrienue ckopocTy MpHu ABHKEHUU 110 OKPYKHOCTH.
Yuenuueckuii skcnepumenm, nabopamopmvie paﬁombt2

1.  U3yueHue HEPaBHOMEPHOIO JABMKEHUS C LENbIO OMpe/IeIICHHUs
MTHOBEH-HOM CKOPOCTH.
2.  HccnenoBaHue COOTHOIICHUS MEXKY TyTSIMHU, POIICHHBIMH TEIOM

3a NOCJIEI0BATEIbHbBIE PABHBIC IPOMEKYTKH BPEMEHH IIPU
PaBHOYCKOPEHHOM/IBU)KEHHH C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.
3. N3y4eHue nBYKEHUS IIAPUKA B BI3KOH YKHUIKOCTH.

4. N3yuyeHue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIIBHO.

U1 YCKOPEHUsL MamepuaibHOU MOYKY Om 6peMenU U Ux epaguxu.
KpuBonuneiiHoe nBKEHUE. J[BHKEHNE MaTepUabHOM TOUKH 10 OKPYKHOCTH.
YrioBas 1 muHEHHas ckopocTh. [leprona n yactora oopamenus. Llenrpocrpe-
MUTEIIBHOE (HOPMAJIbHOE), KaCaTeIbHOE (TaHI€HIIMAIBHOE) U ITOJIHOE YCKOpPE-
HUE MaTepUAIbHON TOUKH.

Texuuueckue ycmpoiicmea u mexHoio2udeckue npoyeccyl: CuaoOMeTp, IBU-
KEHHE CHapsIO0B, IEMHbIE, IIecTepéHYaTble U pPeMEHHBIE Iepenayu, CKo-
[pocmuule tughmeot.

/lemoncmpayuu

Mopeinb cuCTeMbl 0TCUETa, WUTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK
TTBUOKEHUSI.

Cnocobul uccnedosanus O8UHNCEHUI.

Hnntocmpayus npedenvHo2o nepexooa u usmepeHue MeHO8eHHOU CKOPOCHIU.
[IpeoOpazoBanue IBUKEHUM C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B Pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGnronenue ABKEHUs Tena, OPOLICHHOTO MOJ] YTIIOM K TOPH30HTY U TOPH-
30HTAJIBHO.

HanpapneHnue ckopocTu Mpu ABMKEHUU 110 OKPYKHOCTH.

[/ Ipeobpazosanue y21060t CKOpocmu 8 peoyKmope.

Cpasnenue nymeui, mpaekmopuii, CKOpocmeti 08UNCEHUs 00HO20 U MO20 JHce
meina 6 pasHvlX CUCIeMax omc4éma.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomet, npakmuxkym
W3yueHne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbIO ONPEETICHUS] MTHOBEHHOU
CKOpPOCTH.

3mepenue yckopenuss npu npSamMoIUHEUHOM PABHOYCKOPEHHOM O8UNCEHUU
1O HAKIOHHOU NAOCKOCMIU.

Hccnedosanue 3a8ucumocmu nymu om epemeHu npu paeHOyCKOPEHHOM O8U-
DrCeHulL.

H3mepenue yckopenus c80000H020 nadeHusi (PeKOMEeHOOBAHO UCHONb306d-
Hue yugpposoii 1abopamopuu).

V3yueHue ABIMKEHHs Tesla, OpOIIEHHOIO TOPU3OHTANbHO. [Iposepka euno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3A8UCUMOCTIU MeHCOY OAIbHOCHbIO NO-

1éma u nawanbHoll CKopocmbio meila.

2 3pecb U ganee NPUMBOANTCA PACLUIMPEHHDBIN NepeyeHb 1abopaTopHbIX PaboT 1 OMbITOB, U3 KOTOPOTO YuMTENb AenaeT BbI6op Mo CBOeMY YCMOTPEHMIO € Y4ETOM BbibpaHHoro YMK u nmetowerocs o6opyaoBaHus.
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H3yuenue 0sudicenus mena no OKpy*CHOCMuU ¢ NOCMOSHHOU N0 MOOYIO CKO-
[pocmyio.

Hccnedosanue 3a8ucumocmu nepuooa oopaujeHusi KOHU4ecko20 MAasmHuKa
om e2o napamempos.

2.2 Jlunamuka (7 4acoB)

2.2 Jlunamuka (10 gacoB)

[Ipunuun otHocuTensHOCTH ['anunes. Ilepseiii 3akon HeroTtona. MHepuuais-
HbIEC CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun cynepniosunuu cuil. Bropoit 3akon HeroToHa
U1 MaTepuaibHOM TOYKU. TpeTui 3akoH HprOTOHA [ MarepualibHBIX TO-
YeK.
3akoH BceMupHoro tsaroreHus. Cuna tsokectu. IlepBasg kocMuueckas cko-
POCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunpl Tpenust (1moxosi, ckoyib>keHust, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbKEeHUs U cuiia TpeHus nokosi. Koadduuuent tpe-
Hus. Cuia COMPOTUBIICHUS IPU JBMYKEHUH Teja B )KUIKOCTH WU Ta3e.
[locTynaTtenbHoe U BpalaTeIbHOE IBIKEHUE a0COMIOTHO TBEPAOTO Tema.
MOMEHT CUJIbI OTHOCUTENIBHO OCH BpauieHus. [lineuo cuinbl. Y cnoBus paBHoO-
BECHUs TBEPJIOTO TENA.
Texnuueckue ycmpoucmea u npakmuieckoe npumereHue: NOAILNITHAKHY,
JIBUYKEHNE UCKYCCTBEHHBIX CITYTHUKOB.
lemoncmpayuu
. SIBNIeHME NHEPLINH.
. CpaBHEHUE Macc, B3aUMOJICUCTBYIOIIHNX TEIL.
. Bropoii 3akon Herorona.
. U3mepenue cu.
. Croxenue cui.
. 3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAaITHH.
. HeBecoMocTh. Bec Tena mpu yCKOPEHHOM MOABEME W TMAJICHUH.
. CpaBHEHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.
. YcnoBust paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHSI.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol

1. N3ydenue nBukeHus: Opycka 1o HaKJIOHHOH IJIOCKOCTH.

2. UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B PYKUHE

O©oOo~NOoO Ok WwWN B

[lepBbiil 3akoH Herorona. Muepuuansusie cuctemsl orcuéra. [IpuHuumn or-
HocuTenbHOCTH [anunes. HeunepyuanvHnvle cucmemsvt omcuéma (onpede-
1enue, npumepul).

Macca tena. Cuna. [IpuHIuUI Cynepno3uimu Cui.
Bropoii 3akoH HeroToHa 111 MaTepuanbHOM TOYKH.
Tpetuit 3akoH HproTOHA J17151 MaTEepUATBHBIX TOYEK.
3aKOH  BCEMHUPHOIO TATOTEHUS. IKEUBANEHMHOCb
U UHEPMHOLL MACCHI.

Cuna TsKecTH. 3asucumocms ycKopeHusi c60000H020 NAOEHUs. OM GblCOMbL
HA0 NoB8epXHOCMbIO NIAHembl U Om 2eo2paguueckou wupomsl. /leudxcenue
HebecHblx men u ux cnymuukos. 3akonvl Kennepa. IlepBas xocmuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec mena, osudicywezoca ¢ ycko-
peruem.

Cuna tpenust. Cyxoe Tperue. Cuiia TpeHHS CKOJIbKEHHUS U CHJIa TPEHHS T10-
kosi. Koadpdurment tpenus. Cuna CONpOTHUBICHUS NMPU ABMKCHUU Tela B
KUJIKOCTU WM Ta3e, eé 3a8UCUMOCMb Om CKOPOCMU OMHOCUMENbHOO0
O0BUIICEHUSL.

]asnenue. ['uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoicmea u mexHolo2u4ecKue npoyeccuvl: TOIIMINUIHUKH,
TTBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

/lemoncmpayuu

HabOno0enue 0sudicenus mei 68 UHePYUAIbHbIX U HEUHEPYUATbHBIX CUCTe-MAX
omcuéma.

[ [punyun omnocumenvHocmu.

Kauenue 08yx yunuHopos unu wapoe pazHou Maccvl ¢ 0OUHAKOBbIM Y CKO-
peruem omHocumenbHo HeUHePYUAIbHOU CUCTIEMbL OMCYEMA.

CpasHenue pasrooeticmgyrouiell NPUILOHCEeHHbIX K mely CUll ¢ npouzeede-
HUeM MACCbl mela Ha e20 YCKOPeHUue 8 UHEPYUATbHOU CUucmeme Omc4éma.

2pa6umauu0HHOﬁ
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1 pe3NHOBOM 00pasiie, OT UX J1e(OpMaIIHH.
3. MccnenoBanue ycinoBuii paBHOBECHS TBEPOTO TeJa, UMEIOIIEr0 OCh Bpa-
[ICHUS.

Pasencmeocu, BO3HUKAIOWUX & pe3yibmame 83aumooelicmsus men. Mzmepenue
Macce no 3aumooeticmeauro.

Hegecomocme.

Bec Tena npu yCKOPEHHOM NOIBEME U TIaJICHUH.

[[enmpobedsicHble MexaHu3Mbl.

CpaBHEHHE CUJI TPSHHSI TTOKOSI, KAUSHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomut, npaKkmuxkym
W3mepenue paBHOICHCTBYIOIICH CHJI ITPH IBIYKEHUHU OpycKa 10 HaKJIOHHON
MJI0CKOCTH.

[ Iposepka cunomesvl 0 HE3ABUCUMOCTIU BPEMEHU O8UNHCEHUS OPYCKA NO
HAKJIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsAHUE OM €20 MACCHI.
VccenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIMIUX B MPYKUHEH
PE3NHOBOM 00pasiie, OT uX JehopMaIuu.

H3yuenue 0sudcenus cucmemul mei, C8A3AHHbIX HUMbIO, NEPEKUHYMON Ye-pe3
1éeKutl O10K.

U3zmepenue kodghguyuenma mpenus no eiuduHe y2io6020 Kodppuyu-
enma 3asucumocmu Fpp(N).

Hccnedosanue 0sudiceHus 6pycKka no HAKIOHHOU NIOCKOCMU ¢ NepeMeHHbIM
K03¢hhuyuenmom mpenus.

H3yueHue 0sudicenus 2py3a Ha 6any ¢ mpeHuem.

2.3 Cratuka tBepaoro tena (5 yacon)

AGcomoTHO TBEPHoe Teno. IlocTynmaTensHoe M BpallaTeNbHOE JBHXKEHHE
TBEPAOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpameHus. Ilnedo cuisl.
CnoxxeHue cuil, IPUIIOKEHHBIX K TBEpHOMY Teny. LleHTp Tskectu Tena.
VYcnoBust paBHOBECUS! TBEPJAOrO Tena. Y CTOHYMBOE, HeycTouuBoe, Oe3pas-
JINYHOE PAaBHOBECHE.

Texnuueckue ycmpoticmea U mexXHOJI02U4YecKue npoyeccyl: KPOHUITEHH,
CTPOUTEIIBHBIN KpPaH, peIETYAThIe KOHCTPYKIUN.

/lemoncmpayuu

Y cnoBus paBHOBecHs. Bubl paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomaol, npaKmuKym
HccenenoBanue ycaoBUM paBHOBECHS TBEPIOTO Ted, UMEIOIIETO OCh Bpa-
LCHUS.

KoHCTpyrpoBaHUE KPOHIITEHHOB U PACYET CUIT YIIPYTOCTH.
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M3yueHnue ycTONYMBOCTH TBEPAOIO TENa, UMEIOILETO ILIOIIAb OIOPBI.

2.3 3akoHBI coXpaHeHUs B MexaHuke (6 yacoB)

2.4 3akonbl coxpaneHus B Mexanuke (10 gacoB)

Vmnynbe MaTepuaibHON TOUKH (Tella), CHCTEMbI MaTepHallbHbIX Touek. M-
IyJIbC CHJIBI U NU3MEHEHHUE UMITYJIbCa Tella.
3aKOH COXPAaHEHUs UMITYJIbca. PeakTUBHOE ABM)KEHUE.
Pabora cruibl. MOIIHOCTE CHJIBL.
Kunernueckas sHEprust MaTepHalbHON TOUKH. Teopema 00 M3MEHEHNH KH-
HETUYECKOU DHEPIUH.
[TorennmansHast seprus. [loTeHnmanbpaas sHeprust ynpyro aepopMupoBaH-HOM
npyxuHsbl. [loTeHnManbHas s3Heprus Teaa BOIM3M MOBEPXHOCTH 3EMIIH.
[ToTeHanbHbIe U HEMTOTEHIMAbHBIE CUIIbL. CBsI3b pa00ThI HENOTEHIMAIb-HbIX
CHJI C U3BMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH CO- XPaHECHMUS
MEXaHUYECKON IHEPTUU.
YIpyrue u Heynpyrue CTOJIKHOBEHMS.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . BOTOMET, KONEp,
[IPY’KUHHBIN TUCTOJIET, JBUKEHUE PAKET.
lemoncmpayuu
1. 3akoH coXpaHEHHsI UMITYJIbCA.
2. PeakTHBHOE JBIKEHHUE.
3. Ilepexosa MOTEeHIMANBHOM YHEPTUN B KHHETUYECKYIO U 00OpATHO.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomol
1.  H3yuyeHue aGCONIOTHO HEYIPYTOroO y1apa ¢ IOMOUIbIO ABYX
OJINHAKOBBIXHUTSAHBIX MasiTHUKOB.
2. HccnenoBaHue cBsi3U pabOThI CHIIBI C U3MEHEHUEM MEXaHUUECKOU
SHEP-THUH TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

MMIys1bC MaTepralbHOM TOUYKH, CUCTEMbBI MAaTEPUAIIBHBIX TOYEK. [lenmp
lMacc cucmemol mamepuanvHbix mouex. Teopema o ogudicenuu yenmpa
nacc.

VIMITyJIbC CHIIBI M1 U3MEHEHHUE UMITYJIbCA Tella. 3aKOH COXPAHEHUS UM-
I1yJIbCA.

PeakTuBHOE IBUKCHHUE.

Momenm umnynoca mamepuanvrou mouxu. Ilpedcmaesnenue o coxpanenuu
MoMenma umMnyibCca 6 YeHMpPalbHblX NOASX.

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM IepeMelleHuu. I paguueckoe
npedcmasnenue pabomsi cuibl. MOITHOCTb CHJIBIL.

Kunernueckas sHeprus MarepraibHoi Touku. Teopema 00 n3MEHEeHUU
KMHETUYECKOW SHEPIrUU MaTEPUAIbHON TOUKH.

[loTeHumanpHble U HEOTEHIUAIIBHBIE CWIIBL. [lomenyuanvHasn sHepaus.

[ lomenyuanvnas snepeus ynpyeo 0eqpopmuposannou npysicunul. Ilomen-
YUANbHAs IHepeUs meia 8 OOHOPOOHOM epasumayuonHom nose. Ilomenyu-
anbHas JHepeus mena 8 2pasumayuoHHOM nojie 0OHOPOOHO20 wapa (6Hympu
u ene wapa). Bmopas kocmuueckasn ckopocmo. Tpemwvs kocmuue-cKast
CKOpPOCIIb.

CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU
PHEPrUU CUCTEMBI TEJI. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH. Y npy-
eue u Heynpyaue CmoJKHOBEHUA.

Ypaenenue bepnynnu ona uoeanvroti H#HcuoKkocmu Kax cieocmeue 3aKona
COXpaHEHUS MEeXAHUYECKOU IHePIUU.

Texnuueckue ycmpoucmea u mexHoio2uieckue npoyeccvl: NBUKECHHUE pa-
KET, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJNIET, 2UPOCKON, (pucypHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE IBWXKEHUE. M3mepenue mowy-
HOCMU CUJIbL.

I3 menenue snepauy mena npu cosepuieHuy padomol.

B3anMHBIE ITpeBpalleHUs] KHUHETUHYECKON M NMOTEHINAIbHON SHEPTUNA IpU
IEHICTBUM HA TEJIO CUJIBI TSKECTH U cuiibl ynipyroctu. Coxpanenue snep-
euu npu c600600HOM NAOEHUU.
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Yuenuueckuit sxkcnepumenm, nabopamopnsie padomolt, npaxmuxkym
1. U3mepenue umnynvca mena no mopmo3HOMY nymu.
2. M3mepenue cunvl mszu, CKOpocmu Mooenuy I1eKmpomMoouns U MOUHO-
cmu CUbl msA2u.
3. CpasHenue usmeHenus UMRYI6Ca Mead ¢ UMNYIbCOM CUTBL.
4. Hccnedosanue coxpanenus uMnyibca npu ynpyeom 63aumooeticmsuil.
5. Usmepenue kunemuyeckou sHepauu meaia no mopmo3HoMy nymu.
6. Cpasnenue usmeHeHUss NOMEHYUATbHOU IHEP2SUU NPYHCUHBL C pabOMOl
CUIbL MPeHUs.
7. Onpeoenenue pabomul cuiibl mpeHus NPu O8UNHCEHUU mela NO HAKIOHHOL
NIIOCKOCMU.

Tema 3. Monekynsipraas ¢pusmka u repmorHamuka (24 daca)

Tema 3. MonekynspHas ¢pusrka u repmogrHamuka (49 yacon)

3.1 OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOH Teopuu (9 yacoB)

3.1 OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOU Teopun (15 yacor)

OCHOBHBIE MOJOXKEHUSA MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBrmxenue. Juddysus. Xapakrep ABIKESHUS U
B3aMMOJCICTBUS YaCTHLl BenlecTBa. MoJen CTpOeHUs ra3oB, KUAKOCTEH U
TBEPABIX T€JI U 0OBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE ATHX MOJIEIEH.
Macca u pazmeps! Mosekyi. Konuuectso BemiectBa. [locTossHHas ABoraapo.
TemnoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana temneparyp
Lenbcust. Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH UICAIbHOTO ra3a. AOCOIIOTHAs TeMIepaTypa Kak
Mepa cpelHel KUHETUYECKOW SHEPTUH TEIJIOBOrO ABUKEHMSI YaCTHI ra3a.
[Ikana remneparyp Kenbsuna. ['a30Bble 3ak0oHBI. Y paBHEHNE MeHaene-
eBa—Kuaneiipona. 3akon [lansTona. M3omporieccrl B ujeaibHOM ra3e ¢ mo-
CTOSTHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30mpo-
LIECCOB: M30TE€PMa, U30X0pa, n300apa.

Texnuueckue ycmpoticmea u npakmuyecKoe npumeHeHue: TepMOMeTp, dapo-

METD.
lemoncmpayuu
1. OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHUE BEIECTBA,

dororpadurMoneKysa OpraHMueCKUX COeTUHEHUH.
2. OnbITHI 10 UG GY3UN KUTKOCTEH U Ta30B.

3. Mozens 6pOoyHOBCKOTO IBH)KEHHS.

4. Monens onbita [ITepHa.

OcHOBHbIE MOJIOKEHUS MOJIEKYIsIpHO-KuHeTHnueckon Teopun (MKT), ux
onbITHOE 0O00ocHOBanme. Juddy3us. BpoyHoBckoe nBmkenue. Xapakrep
NIBIKCHMS U B3aUMOJECUCTBHS YaCTHUL BellecTBAa. MOJeNn CTpOEHMs ra3oB,
PKUJIKOCTEN U TBEPABIX TENl U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MoAesel. Macca u pa3mepsl Mojekys (aToMoB). KonnuecTBo Beriie-
ctBa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u criocoOsl €€ usmepenus. [llkana
temneparyp Llenbcust.

Mopnenb naeansHoro raza B MKT: gacTunbl ra3a qBHKyTCSI XaOTUYECKUU
HE B3aUMOJEHUCTBYIOT APYT C IPYTOM.

["a3oBbIe 3aK0HBI. Y paBHeHHEe MeHaeneeBa—KiranelipoHa.

AGcomoTHas Temneparypa (mkana remneparyp KensBuna). 3akon Jlanb-
TOHA.

M3omporecchl B UJ1ealbHOM ra3e ¢ HOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
['paduyeckoe mpencTaBiIeHHE U30MIPOLIECCOB: U30TEPMa, U30X0pa, U30-
Oapa.

CBs13b MEX Y TaBJICHUEM U CPEHEN KNHETHYECKOM YJHEprueH nocryna-
TEJIBHOI'O TEIUIOBOTO JIBMKEHUS MOJIEKYJI IEAIBHOTO ra3a (OCHOBHOE
ypaBHeHne MKT uzneanbHOro rasa).

Ces3b abcontommotl memnepanypvl mepmMoOUHAMULECKOL CUCHEMb CO CPeO-Hell
KUHemu4ecKou dHepaueli NOCMynameibHo20 MEeni08020 OBUINCEHUS €€
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5. OnbIThI, 10Ka3bIBAIOINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOIO
B3aUMO-/ICUCTBHUS.
6. Mozens, WIUTIOCTPUPYIOLIAs IPUPOTY JaBJICHUS ra3a Ha CTEHKH COCy/Ia.
7. OnbIThI, WITIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUSI UAE€ATIBHOTO T'a3a,
U30-TIPOLIECCHI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomut

1. Omnpenenenne Maccsl BO3lyXa B KJIACCHOM KOMHATe Ha OCHOBE
U3MEpPEHNI00bEMA KOMHATHI, JAaBICHUSI U TEMIIEPATYpPbl BO31YyXa B HEH.
2. VccnenoBanue 3aBUCUMOCTH MEXKy TapAMETPAMU COCTOSIHUS

pa3pekeH-HOro rasa.

yacmuy.
Texuuueckue ycmpoucmea u mexHono2uyecKue npoyeccyl. TepMOMeETp, Oa-
POMETD, noIyUeHUe HAHOMAMEePUAos.

/lemoncmpayuu

Mojienu IBH>KEHUS YaCTHIL BEIIECTBA.

Moienb OpOYHOBCKOTO JIBUKCHHSI.

Buoeoponuk ¢ 3anucvio peaibHo20 OPOYHOBCKO20 OBUNCEHUS.

Juddy3us KuIKOCTEH.

Monens onbita [lITepHa.

[IpuTsxeHue MOJIEKYI.

Moienu KpUCTAUIMYECKUX PEMIETOK.

Habmroienue u rccneoBanre H30MpoIecCoB.

Yuenuueckuit skcnepumenm, nabopamopmnsie padbomaol, npakmuKkym
Hccnedosanue npoyecca ycmanogienus meniogo20 pagHo8ecUsl npu men-
1000 Mene medHcdy 2opsuell U X0100HOU BOOOII.

H3yuenue usomepmuuecko2o npoyecca (peKkoMeH008aHO UCNOIb308AHUE
yugposoil 1abopamopuu).

H3yuenue usoxopnozo npoyecca. M3yuenue usobapno2o npoyecca.
[Iposepka ypaeneHus coCmosiHus.

3.2 OcHoBel TepmoanHamuku (10 acoB)

3.2 OcHoBBI TepMOAHAMUKH (20 4acoB)

TepmoauHaMuueckas cucreMa. BHyTpeHHs SJHEprus TEPMOAMHAMUYECKON
CHCTeMBbI M crIoco0bI e€ n3MeHeHHs. KomuecTBo TermioTs! 1 pabora. BHyT-
PEHHsIsI DQHEPIrUsl OJTHOATOMHOTO MI€AJIbHOTO ra3a. Buipl Temionepenaun:
TEILIONPOBOJHOCTb, KOHBEKLIM, U3Iy4CHUE. Y IelIbHAs TEINIOEMKOCTD Be-
niecTBa. Konm4ecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

[lonstre 06 aguadbatHom npouecce. [lepBblil 3akoH TepmonuHamMuku. [pu-
MEHEHHE MEPBOro 3aKoHa TEPMOJMHAMUKH K H3ompoueccam. ['papudeckas
WHTepHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.
TemnnoBbie MamuHbL. [IpuHIMIBL AeHiCTBUS TEIIOBBIX MamuH. [Ipeo6paso-
BAaHM HEpruu B TerioBbIX MamuHax. KII/[ remtoBoit mammasl. [{uki
Kapno u ero KITJI. Oxonornueckue npo0iaeMbl TEIIO3HEPTETHKH.
Texnuueckue ycmpoiicmea u npaxmuyeckoe npumeHeHue. TBAraTelb BHYT-
PEHHET0 CropaHusi, ObITOBOM XOJOJUIBHUK, KOHAULIUOHED.

/lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3a0anue enewnux ycnosuti ons T/ cu-
cmembl. Buewnue u enympennue napamempul. Ilapamempuor T/ cucmemol
Kax cpeOHue 3Ha4eHus GeIUYUH, ONUCHIBAIOWUX €€ COCMOAHUE HA MUKPO-
CKONUYECKOM YPOGHE.

Hyneeoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/ cu-
cmembl K menio6omy pagHo6ecuio.

Mopaenp UIeanbHOro ra3a B TEpMOJMHAMHUKE — CUCTEMa YpaBHEHUM: ypaB-
HeHue MenneneeBa—KnanelipoHa ¥ BeIpa)kK€HUE ISl BHYTPEHHEW SHEPIUU.
Y ca0BUSA MPUMEHUMOCTH 3TOM MOJENIN: HU3Kasl KOHIIEHTPALMS YacTHI], BbI-
COKHE TEMIIEPATYphl. BeIpaskeHHEe NIl BHYTPEHHEW DHEPIrUU OJHOATOMHOIO
UJCAIBHOTO Ta3a. Keazucmamuueckue u necma-
muyecKue npoyeccoi.

OnemMeHTapHas paboTa B TepMoJMHaMuKe. Beruucienue paboTel 1o rpaduxy
rnpouecca Ha pV-auarpaMmme.

Tennonepenaya kak criocod U3MeHeHus BHyTpeHHel sHeprun T/ cuctemsl
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1.  l3MeHeHue BHYTpEHHEW SHEPTUH Tela MPU COBEPUICHUN pabOThI:
BBUIET IPOOKH U3 OyTHUIKHU M0 AEHCTBUEM CKATOI'0 BO3/lyXa, HArpeBaHue
a(upa BIaTyHHOU TpyOKe MyTéM TpeHUs (BUICOIEMOHCTPAIINS).
2.  V3MeHeHue BHYTpEHHEH SHEPruu (TeMIIepaTypsl) Tela MpH
TerIonepe-aaye.
3. OmnbIT o aanabaTHOMY PACHIMPEHUIO BO3AyXa (OTBIT C BO3AYIIHBIM
OT-HUBOM).
4.  Mopnenu napoBoil TypOUHBI, ABUraTessl BHyTPEHHET O CrOpaHus,
PEAKTUB-HOTO JBUTaTEIs.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot

1. smepeHue yaenbHON TEIOEMKOCTH.

6e3 coBepiieHust paboTsl. KoHBEK1MS, TEIUIONPOBOJHOCTD, U3TyUYECHHUE.
KonuyecTBo TemnoThl. TennoéMKoCTh Tena. YoenvHasn u Moasapras menio-
emxocmu gewjecmea. Ypasnenue Matiepa. Y enbHasi TENI0Ta CrOpaHuUs TOI-
nmBa. PacuéT konmuecTBa TEIIOTHI pH Teruionepenayde. [lonstue o6 anua-
6atHoM mporiecce. [lepBblit 3ak0H TepMOAMHAMUKU. BHyTpeHHSs s HEprusl.
KonruecTBo TEMIOTH ¥ paboTa Kak Mepbl U3MEHEHUs BHyTpeHHel sHeprunT /]
CUCTEMBI.
BTopoii 3aK0H TepMOAMHAMUKH ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3a/1aH-
HOE paBHOBecHOE cocTosiHue T/l crucTeMbl MPOXOIUT €IMHCTBEHHAS a/iha-
Oara. AOcostoTHas TemiiepaTypa. Bropoii 3aKkoH TepMOIUHAMUKH IS
HEPaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TEpeaTh TEIUIOTY OT OoJiee Xo-
noHOTO Tena K 6onee Harperomy 0e3 kommneHcanuu (Knaysuyc). Heobpatu-
MOCTb IPUPOIHBIX TTPOLIECCOB. [IpUHITUTIBI IEMCTBUS TETUIOBBIX MAIIIHH.
KIIA. Makcumanbnoe 3nauenue KITJI. [ukn Kapno. Dkonorudeckue ac-
MEKThI KCII0JIb30BAHUS TEIUIOBBIX ABUrareneil. TenaoBoe 3arpsa3HeHUe OKpY-
bKaroIIen cpeibl. Texnuyeckue ycmpoui-
CmMea u MmexHoI02uYecKue npoyeccsvl: XOI0JWIbHUK, KOHAULMOHED, U3ENb-
HBI 1 KapOIOpaTOPHBIN IBUTATENN, NAPO8as mypOUHa, NoIy4eHue CepxXHU3-
KUXx memnepamyp, Ymuiu3ayus «meniogulxy» omxo008 ¢ UCNOIb308aAHUEM
Mensi06020 HACOCA, YMUIU3AYUS OUOOP2SAHUYECKO20 MONIUBA 0I5 8blPA-
OOMKU «MeNnso8o» U 21eKkmpoInepeuu. /lemoncmpayuu

1. I3MeHeHue TeMneparypsl Ipu a1uadaTHYeCcKOM pacuIMpeHUH.

2. Bo3ay1iHoe OrHUBO.

3. CpaBHEHHE yIENBHBIX TEIUIOEMKOCTEH BEIIECTB.

4. CriocoObl U3MEHEHNS BHYTPEHHEH SHEPTHH.

5. UccnenoBanue aguabaTHOro mpolecca.

6. KomnwvromepHvie mooenu menioguix ogueamenei.
Yuenuueckuit sxkcnepumenm, nabopamopnvie padomol, npaxmuxkym

1. U3MmepeHue yenpHON TEII0EMKOCTH.

2. Uccnedosanue npoyecca ocmuvléanus eeujecmaa.

3. Uccneodosanue aouabamuozo npoyecca.

4. M3yueHue 83aumMoCcea3U IHEPSUU MEHCMONEKYIAPHOLO 83AUMOOCLCNBUS
1 memnepamypol KUNEHUsI HCUOKOCTEU.

3.3 Arperatnbie cocTosiHus BelecTBa. @a3oBbie niepexo bl (5 yacoB)

3.3 Arperatnbie cocTosiHus BeriecTBa. @a3oBbie epexop (14 yacos)

[TapooOpazoBanue u KoHAeHcauus. Vicnapenue u kuneHue. AGCOIIOTHAS U

[TapooOpa3oBanue u KoHeHcalws. VicnapeHue v Kurenue. Y IelbHas
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OTHOCHTEIIbHAs BIIAXKHOCTh BO3Ayxa. HacellleHHbIN Map. YaelbHas Tem-
noTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KHIIEHUS OT JaBlie-
HUSL.
Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
kpuctayos. JKunkue kpucramisl. CoBpeMeHHbIe MaTepuainsl. [nasienue u
KpUCTaTM3anus. Y aenabHas Temiora miasienus. Cyomuma-nusi.
YpaBHEHHE TEIMI0BOro OagaHca.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHerue: TArpoMeTp u
[ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOITYUEHHSI COBPEMEHHBIX MaTepu-
aJIOB, B TOM YMCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOIHH.
/[emoncmpayuu

1. CgoiicTBa HACHIIIICHHBIX TTAPOB.

2. Kunenue npy NOHMKEHHOM JIaBJICHHH.

3. CriocoObI U3MEpeHus BIAXKHOCTH.

4. HabmoneHre HarpeBaHus 1 IUIaBJICHUS KPUCTAJUTMYECKOTO BELIECTBA.

5. JleMOHCTpanus KpUCTaJLIOB.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol
1. smepeHue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

TEIUIOTa MapooOpa30OBaHUsL.

HacplileHHbie 1 HeHachIIeHHbIE Taphl. KauecTBeHHAst 3aBUCUMOCTh ILIOT-
HOCTHU U JaBJICHUS HACBIIIICHHOTO ITapa OT TeMIEPaTyphl, UX HE3aBUCH-
MOCTB OT 00BEMA HACKHIILIEHHOTO Tapa. 3aBUCUMOCTh TeMIIepaTyphbl KHIIe-
HUS OT JABJICHUS B KHUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOTIOTHAS M OTHOCUTEINIbHAS BIaKHOCTh. TBEpIOE
teno. Kpucrannumueckue u amop@Hbie Tena. AHU30TPOIHUS CBONCTB
KprcTayuioB. [IaBienue u KpucTautu3amus. Y 1esibHast TeIUI0Ta IUIABICHHS.
CyOmumarusi.

lechopmayuu meépooeo mena. Pacmsoicenue u cocamue. Cosue. Modynv
FOnea. [Ipeoden ynpyaux deghopmayuil.

Tennosoe pacwupenue sxcuokocmel u meépovix mei, 00bEMHOE U TUHell-
Hoe pacuupenue. AHeapMoHU3M Menlo8blX KOJIeOaHUll Yacmuy eeuecmea
KaK NpUYUHa menyiog8o2o pacuupenusi mei (Ha KauecmeenHoM YposHe).

[ [peobpazosanue snepauu 6 pazosvix nepexooax. Ypasnenue meniogozo
bananca.

[losepxnocmuoe namsiceHue. Koagppuyuenm nosepxnocmmuoco mamsoice-
nus. Kanunnsapuvie aenenus. Jlagnenue noo ucCKpueiéHHoOU NOBEPXHOCHIbIO
orcuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpouicmea u mexHoI02UYecKue npoyeccol. KUIKAe KpH-
CTaJIJIbl, COBpEMEHHBIE MaTEPUAJIbI.

/lemoncmpayuu

TennoBoe pacmupenue. CBoiicTBa HacHIIEHHBIX MapoB. Kunenne. Kume-
HUE TPY TOHKEHHOM JIaBJICHUU.

H3mepenue cunvl nogepxnocmuo2o Hamsadjicenust. Onvimul ¢ MbLIbHLIMU
NAEHKaAMU.

Cmauusanue. Kanunnsapuvie sgnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO-CU.
Crnioco0sI u3MepeHus BiIaXHOCTU. MccrneoBanne HarpeBaHus U TIaBJe-
HUS KPUCTAJUTMIECKOTO BEIIECTBA.

Buowl deqhopmayuii. Habnrooenue manvix oegpopmayuti. YueHuueckuil
IKCnepumenm, 1adopamopusie padomusl, npakmuxkymzyuenue
3aKOHOMEpHOCIeEl UChAPEHUS HCUOKOCME.

H3mepenue yoenbHoU meniomsl nIANeHUsl 160d.

H3yuenue c8oUCmME HACIWEHHBIX NAPOS.
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M3mepenue abcoMOTHON BIQYKHOCTH BO3/1yXa U OIIEHKA MacChl MapOBB
[IOMEIICHUU.

U3zmepenue kodgpuyuenma nogepxHoCmHO20 HAMANHCEHU.

U3zmepenue mooyasa FOuea. Mccreoosanue 3agucumocmu depopmayuu pe-
3UH06020 0OpA3YA OM NPUNONHCEHHOU K HEMY CUTTbL.

Tema 4. Dnekrpoannamuka (22 Jaca)

Tema 4. Dnexrpoaunamuka (54 yaca)

4.1 Dnexrpocratrka (10 yacos)

4.1 Dnexrpudeckoe nose (24 yaca)

OnexTpuzanus Tea. DIEKTpUUEeCKUi 3apsaz. [IBa BuAA 3J1EKTpPUUYECKUX 3a-
psnoB. [IpoBOJHUKM, TUAIEKTPUKU U IOJYNPOBOJHUKU. 3aKOH COXpaHe-
HUS QJIEKTPUYECKOTO 3aps/a.
BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 35eKTprUUecKuii 3a-
psa. Dnekrpudeckoe nose. Hanpsx€HHocTs anekrpuyeckoro nois. [Tpun-
LU CYNIEPIIO3ULINN FNEKTPUUYECKUX osiel. JINHUN HanpsyKEHHOCTH 3JIeK-
TPUYECKOTO MOJIA.
Pabora cuit anexkTpocraTiudeckoro modis. [lorennuan. Pasaocts moteHma-
110B. [ IpOBOHUKY U TUANEKTPUKU B 3JIEKTPOCTATUUECKOM MoJe. Juanek-
TpUUECKasl IPOHULIAEMOCTb.
OnextpoéMkocTb. KonaeHcaTop. DNeKTpoEMKOCTD INIOCKOT0 KOHAEHCA-Topa.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa.
Texnuueckue ycmpoucmea u npakmuyeckoe HpumeHeHue: SIEKTPOCKOI,
PIIEKTPOMETP, AJIEKTPOCTATUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPOIpHOo-
POB, KOHAEHCATOP, KOMMPOBAJIbHBIN aIlliapaT, CTPYWUHBIN PUHTED.
lemoncmpayuu

1. YcrpoiicTBO ¥ MPpUHLIKII IEUCTBUS IIEKTPOMETPA.

2. BzaumopeiicTBre Ha3IeKTPU30BaHHBIX TE.

3. DIEKTPUIECKOE MOJIC 3apsKCHHBIX TeEIT.

4. ITpOBOJTHUKY B DJIEKTPOCTATUUYECKOM TIOJIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. J{M3JIeKTPHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

7. 3aBUCHUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIA U

IUIACTHH, PACCTOSHUS MEKY HUMU U JUDJIEKTPUUECKOMN POHUIIAEMOCTH.

8. DHeprus 3apsHKeHHOTO KOH/IEHCATOPA.
Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut
1. I3mepeHnue 351eKTpOEMKOCTH KOHJIEHCATOPA.

DJIeKTpU3alus Tel U e€ MposiBJICHUs. DIeKTpudecKuid 3apsia. [IBa Bua
PIEKTPUYECKUX 3apsiioB. [[pOBOAHUKH, AUSIIEKTPUKH U TIOJTYTIPOBOJHUKH.
DJIEeMEHTAPHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHUS AJIEKTpUuye-
CKOIO 3apsijia.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kyiona.
OnexTpuueckoe nose. Ero aeiicTBue Ha AIEKTPpUYECKUE 3apsi/bl.
Harnpsox€HHOCTh 3nekTprudeckoro nois. [IpoOHsrii 3aps. Jluaun Hanps-
PKEHHOCTU JIEKTpUUECKOro moJig. OAHOPOIHOE AIEKTPUUYECKOE TOJIE.
[loTeHIMaTbHOCTD 3JIEKTPOCTATUYECKOTO N0JIA. Pa3HOCTh MOTEHLIMATIOB U
HanpspkeHue. [loTeHnuanbHas sHeprus 3apsiia B AJIEKTPOCTATHYECKOM
nosie. [Torennman anekrpocrarnyeckoro noss. Cesa3b HAPSHKEHHOCTH
0JI1 ¥ Pa3HOCTH MOTEHLIMAJIOB AJIs 3JIEKTPOCTaTUYECKOIO MOJIs (KaK o1
HOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

[TpyHLIMI CYyNIepIIO3ULINH AIEKTPUUECKUX MOJIEH.

[ lone moueunoeo sapsoa. Ilone pasnomepro 3apsxcennoli cgepul. Ilone pas-
HOMEPHO 3apsdceHH020 no 06vémy wapa. Ilone pasgHomepro 3apsaxicenHot
beckoneunou niockocmu. Kapmunol nunuti HanpsasjcénHocmu 9mux noueu

U SKEUNOMEHYUATLHBIX NOBEPXHOCELL.

[IpOBOTHHUKY B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBUE PAaBHOBECHUS 3apsI0B.
JIMPIEKTPUKH B 3IEKTPOCTATHYECKOM TToiie. J(ManmekTpruyeckasl mpoHMIae-
MOCTb BEILECTBA.

Konpaencarop. 2nekTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOPA.

[ lapannenvHoe coedunenue konoencamopos. [lociedosamenvroe coedune-Hue
KOHOeHcamopos. JHEPTUs 3apsHKEHHOT0 KOHJIGHCaTopa.

[sudicenue 3apsadceHHol Yacmuybl 8 0OHOPOOHOM JJIeKMPU4ecKoM noJe.
Texnuueckue ycmpouicmea u mexHoa02udecKue npoyeccol: SEKTPOCKOIL,

DIIEKTPOMETP, SIEKTPOCTATHUECKAS 3aIUTA, 323EMJICHUE SJICKTPOIPUOOPOB,
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KOHJ/ICHCATOPHI, 2cenepamop Ban de I paaga.

/lemoncmpayuu

Y CTpOoCTBO M IPUHIIUI ACHCTBUS AJIEKTPOMETPA. DIEKTPUUECKOE TOJIE 3a-
PSDKEHHBIX MAPUKOB. DICKTPUIECKOE MMOJIE IBYX 3apSKEHHBIX TTACTHH.
(Mooenwb anekmpocmamuueckozo eenepamopa (Ban oe I paagha).
[TpOBOTHUKY B 3JCKTPUICCKOM TOJIE. DIEKTPOCTATHYECKAsK 3aIlIUTA.
Yempoiicmeo u deticmeue konoencamopa noCmosiHHOU U nepeMeHHOU Em-
KOCMU.

3aBUCHMOCTBH 3JIEKTPOEMKOCTH ILIOCKOTO KOHACHCATOPA OT IJIOMIA/IH TTa-
CTHH, PACCTOSHUS MEXIy HUMH H JUIJICKTPUUCCKOHN TPOHUIIAEMOCTH.
DHEPTHs MISKTPUICCKOTO TOJIS 3aPsKEHHOTO KOHICHCATOPA.

3apsoka u paspsaoka KoHOeHcamopa yepe3 pe3ucmop.

Yuenuueckuit skcnepumenm, nabopamopmsie padonolt, NPAKMUKYM
Oyenka cun 63aumoO0eucmeusi 3apsAadNCeHHbIX mej.

Ha0On100enue npespawjenuss SHepeUul 3apanicenHo20 KOHOeHcamopa 6 JHep-
U0 U3TYYEHUs.

ceemoouooa. M3zyuenue npomexkanus moxa 6 yenu, cooepicaujell KOHOeHca-mop.
Pacnpedenerue pasHocmu NOMeHYyuanio8 (HanpsajiceHus) npu nociedosa-
MeNbHOM COeOUHEHUU

KoHOeHncamopos. Hccnedosanue paspada KOHOeHCamopa yepes pe3ucmop.

4.2 TlocrostHHBIH AekTpryeckuii Tok. Toku B pasHbiX cpefax (12 gacos)

4.2 TTocTOSIHHBIH dIIEKTpUYECKHii TOK (24 Jaca)

DNEeKTpUYECKU TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mc-
TouHHKH ToKa. Cuia Toka. ITocToSHHEIN TOK.

Hanpspxenue. 3akon OMa 1J1s y9acTKa IeTH.

DNEeKTPpUYECKOEe COMPOTUBIIEHUE. Y ICIbHOE COTIPOTUBIIEHNE BEIIECTRA.
[locnenoBarenpHOE, apamiedbHOE, CMELIIAHHOE COEUHEHNE TPOBOIHU-
KOB.

PaGora snextpudeckoro Toka. 3akoH Jxoymsi—IJIennia. MOMHOCTH dJ1eK-
TPUYECKOTO TOKA.

O/1C u BHyTpeHHEE COPOTUBIIEHUE UCTOUYHUKA TOKA. 3aKkoH OMa J1sl oJA-HOU
(3amMKHYTOI) 3neKkTprueckoi 1enu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHasi MPOBOJAUMOCTb TBEPMABIX METAIIOB. 3aBUCUMOCTb COIPO-
THUBJICHHS] METAJJIOB OT TeMIiepaTypbl. CBEpXITPOBOIUMOCTb.
DneKTpuUecKuid TOK B BakyyMe. CBOMCTBA DIIEKTPOHHBIX ITyYKOB.

Cuna toka. [TocTosiHHBIN TOK. Y CIOBHS CyILIECTBOBAHUS MOCTOSIHHOIO
piiekTpuueckoro Toka. Mcrounnku toka. Hanpspkenue U u 3/1C E. 3akon
Oma 11 ygacTKa [eTH.

DIEKTPUUECKOE COMPOTUBIIEHNE. 3aBUCUMOCTb COITPOTUBIIEHUS OHOPO/I-
HOI'O IIPOBOJHHKA OT €0 JJIMHBI U TIOIIAaAN IMMONEPEUYHOTO CCUCHUA.

Y nenpHOE CONPOTHBIIEHUE BEIIECTBA.

[TocnenoBarenbHOE, MapalyiebHOE, CMEIIAHHOE COECIUHEHUE MPOBOJIHU-
KOB. Pacuér pa3BeTBIEHHBIX dNEKTpUUECKUX Lenel. [lpasuna Kupxeoga.
Pabora anekrpudeckoro Toka. 3akoH J[xoyns—IleHua.

MOIIHOCTD 3JIEKTPUYECKOTO TOKa. 1eniosas MowHOCMb, 8bl0ensemMds Ha
pesucmope.

OJIC m BHYTpEHHEE CONPOTHBIICHHE HCTOYHHMKA TOKAa. 3akoH OMa ais
MOJTHOM (3aMKHYTOM ) 2JIEKTPHYECKOM 1eru. MOIIHOCTh HCTOYHHUKA TOKA.
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[TonmynpoBoauuku. CoOCTBEHHAs M TPUMECHASI IPOBOAUMOCTb MOJIYIIPO-
BoAHHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBEIE TPHOOPEI.
DNEeKTPUYECKHUM TOK B paCTBOPAX M pacIuiaBax 3J1€KTPOJIUTOB. DIEKTPOIIH-
TUYECKAs IUCCOLUALINS. DIIEKTPOIIHU3.
DnekTpruyeckuil TOK B razax. CaMOCTOATENbHBINA U HECAMOCTOSTENIbHbIAPA3PsI.
Mounnus. [lnasma.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue . aMnepMerp,
BOJIbTMETP, PEOCTAT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEHHBIC TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYM- HBIH
MO, TEPMUCTOPBI U HOTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN JHO/,
rajlbBaHUKA.
/[emoncmpayuu

1. W3mepenue cuiibl TOKA U HAIIPSHKEHHUSL.

2.  3aBUCHMOCTH CONPOTHUBICHUS IIMINHIPUYECKUX MPOBOJHUKOB OT

JUTHHBI, TUIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepuara.

3. CmemianHoe COeTMHEHUE TPOBOIHUKOB.

4. Ilpsmoe usmepenue I/1C. KopoTkoe 3aMbIkaHuE raJlbBAHUYECKOTO JJ1e-

MEHTa U OIICHKA BHYTPEHHEIO COIPOTUBIICHHUS.

5. 3aBUCHUMOCTb COIPOTUBIIEHHUS METAINIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB 3JIEKTPOIUTOB.

7. HckpoBoii pa3psa 1 IpOBOJAUMOCTH BO3yXa.

8.  OmHOCTOPOHHSS MPOBOTUMOCTD JHO/A.
Yuenuueckuit sxcnepumenm, nadopamopnuie padomol

1. 3yueHue cMenIaHHOTO COeTUHEHUS PE3UCTOPOB.

2. Usmepenne D/1C ucToyHmKka ToKa M €ro BHyTPEHHETO COMPOTHUBIICHHUS.

3. Ha0uroteHue anektposmsa.

KopoTtkoe 3ambikaHue.

Konoencamop 6 yenu nocmosnHHo20 moxa.

Texuuueckue ycmpouicmea u mexHon02uuecKue npoyeccyl. aMInepMmeTp,
BOJITMETP, PEOCTAT, CYETUHUK NIEKTPUIECKOU SHEPTUH.

lemoncmpayuu

V3mepeHue cuiibl TOKA U HAMPSHKCHUSI.

Hccnedosanue 3asucumocmu Cuibl MoKa Om HAnpaxiceHus O0Jis pesucmopa,
1amnbl Hakanueanus u c6emoouooa.

3aBHUCHUMOCTh CONTPOTUBJICHUS [IWIHHIPUUECKUX TPOBOJHUKOB OT JJINHBI,
[JI0MIA/IM TIOTIEPEYHOT0 CEUEHUs U MaTepHaia.

Hccnedosanue 3agucumocmu Cuibl moka om COnpomueieHus npyu nocmo-
[SIHHOM HANPSICEHUL.

[Tpsmoe n3mepenne DJ[C. KopoTkoe 3amMbIkaHNE rallbBAHUYECKOTO JJIe-
MEHTA U OLIEHKa BHYTPEHHEr o CONpoTuBIeHus. Cnocobwvl coeduneHus uc-
moynukos moka, I/]C bamapeii.

Hccnedosanue paznocmu nomeHyuaios mexcoy noacamu UCMOYHUKA
MoKa om cuibl MoKa 6 yenu.

Yuenuueckuit skcnepumenm, nabopamopnsie padomolt, npaKmuKym
Hccnedosanue cmeuanno2o coeouHenus pe3ucmopos.

H3mepenue yoenbHo2o conpomuesiienist npo80OHUKOS.

Hccnedosanue 3a8ucumocmu Cuibl MoKa Om HAnpsiCceHus O 1amMnbl
HAaKATUBAHUS.

Yeenuuenue npedena usmepenus amnepmempa (6onommempa).
W3mepenne D/]C u BHyTpEHHETO COMPOTUBIICHUSI ICTOYHUKA TOKA.
Hccneoosanue 3asucumocmu 3/[C eanveanuyeckozo snemenma om epe-
MeHU npu KOPOMKOM 3AMbIKAHUU.

Hccnedosanue paznocmu nomeHyuaios mexcoy noaocamu UCmoyHUuKd
mMoKa om cuibl MoKa 6 yenu.

Hccnedosanue 3a8ucumocmu noie3Hou MOWHOCMU UCTOYHUKA MOKA OM
CUbl MOKA.

HaGmronenue snextponmsa

4.3 Toku B pa3HbIX cpeaax (6 4aco)

DnexTpuuecKas MPOBOAMMOCTb Pa3IMYHBIX BELIECTB. DJIEKTPOHHAS NPO-
BOJAMMOCTH TBEPABIX METAJIJIOB. 3aBUCUMOCTH COIIPOTUBJICHHSI METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.
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DIEKTPUUECKUM TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. Co6cTBEHHAS M IPUMECHAS IPOBOAMMOCTD MOTYIIPO-
BoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoJHUKOBbIE TPHOOPEI.
DJEKTPUUECKUN TOK B 3JICKTPOIUTAX. DIEKTPOIUTHUECKAS UCCOIIUAIIHS.
OnekTposin3. 3akoHbl Papazes i ANEKTPOIU3A.

DJIEKTPUUECKUI TOK B Ta3ax. CaMOCTOATENbHBIN U HECAMOCTOSATEIbHbIN
pa3psia. Paznuunble TUITBI caMOCTOSATENBHOTO paspsaa. Monnus. [1na3ma.
Texnuueckue ycmpoucmea u npakmuieckoe npumeHenue. ra3opa3psaHble
JIaMIIbl, JIEKTPOHHO-IIyueBast TpyOKa, MOJIYIIPOBOJHUKOBBIE TPHUOOPHI:
MO/, TPAH3UCTOP, (POTOAMO/, CBETOANO; TaJbBaHUKA, pPaQUHUPOBAHHE
MeIH, BBITUIABKA aIFOMUHHUS, DJIEKTPOHHASI MUKPOCKOTIIHSL.
lemoncmpayuu

3aBUCUMOCTh COIPOTUBIIEHUS METAJUIOB OT TemMrepaTypsl. [[poBogumMocTs
DIIEKTPOJIUTOB.

3axonvl anexkmpoauza Papaoes. Ickposoii pa3pso u nposoouMocms 603-
oyxa.

CpasHenue npogooumocmu Memannos u NoxynpPOEOOHUKOS.
OAHOCTOPOHHSISI TPOBOAUMOCTH JIMOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie pabomot, npakmukym
Habmtoienue anexrponusa. M3mepenue 3apada 00HOB8ANEHMHO20 UOHA.
Hccnedosanue 3agucumocmu conpomueienus mepmopesucmopa om mem-

nepamypei.
Cusamue 801bmM-AMNEPHOU XAPAKMEPUCTMUKU OUOOA.

®U3UUYECKUN TIPAKTUKYM (16 1acos)

Cnocobul usmeperusi Qu3UYecKux 6eIUUUH C UCNONb30BAHUEM AHANO208bIX U
YUPDPOBLIX UZMEPUMETLHBIX NPUOOPOE U KOMNLIOMEPHLIX OAMYUKOBbIX CU-
cmem. Abcomomuvle u OMHOCUMENbHBLE NOSPEUHOCIU USMEPEHUL (DU3UUECKUX
eeauuun. Oyenka epanuy noepeunHocmeil.

[Iposedenue KOCGEHHbIX UBMEPEHUN, UCCIeO08anUll 3a8ucumocmert usu-
YeCKUX 6eIUYUH, NPOBEPKA NPedNIONHCEHHbIX cunomes (8b100p uz pabom,
ONUCAHHBIX 8 MEMAMUYECKUX pa3oenax «Yuenuueckuil dKCnepumenm, id-
bopamophbvie pabomvl, NPAKMUKYMY).

Pe3eps (2 yaca)

Pe3eps (10 gacoB)
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TemaTnueckoe mianuposanue kKypcal( kiace

ba3oBblii ypoBeHb (2 yaca)

VYrayonenusiit ypoeHs (5 yacoB)

HU4YECKOTO JBMKeHUs. Cucrtema orcuéra. TpaekTo-
pus. [lepemenienne, CkopocTb (CpeaHss CKOPOCTD,
MIHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUaIbHOU

TOYKH, UX ITPOCKIIUHU HA OCHU CUCTCMBbI KOOpAHUHAT.

Kon-Bo [Tema: ®u3nka U MeTOAbI HAYYHOI0 MO3HAHUS 2/54 Koi-Bo
JacoB JacoB
1 duznka — HayKa o npupojie. HaydaHnbie MeTObI 1Mo-
3HAHUA OKpY)Karolero Mupa. Ponb skcriepumenTta u
TEOPUU B TIPOIIECCE MO3HAHUS IPUPOJIBI. DKCIIEPH-
MeHT B Qpu3uke. MonenupoBaHue GrU3HMUECKUX sBlie-
HUW U IIPOLIECCOB.
JlemoncTpanuu 1. Ananorossie 1 udpoBbIe U3Me-
[PUTEIBHBIE IPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.
1 Hayunsie runoressl. Ousnueckue 3aKOHbI U TEOPUH.
["paHUIBI TPUMEHUMOCTH (PH3UYECKHIX 3aKOHOB.
[Tpunumn cootBeTcTBUs. Ponb u Mecto Qusuku B
(OpMHUPOBAHUN COBPEMEHHOW HAay4HOW KapTHHbI
MUpa, B TPAKTUYECKOMN JAEATEIHbHOCTH JIIOICH.
Cnocobwi usmepeHnus (huzuueckux 8eluyUt (AHaL0208vle U Yugposvle usmepu- 1
meibHble npudboOpPsvl, KOMNbIOMEPHbIe damyurkossle cucmemsl). Ilozpewtnocmu us-
Mepenutl puzuieckux enudun (abCoNOmMHas U OMHOCUMENbHASL).
Mooenuposanue guzuueckux s81eHull U npoyeccos (MmamepuaivbHas mouka, ao- |1
CONIIOMHO MBEPOOE Melo, UOeAIbHASL HCUOKOCMb, UOEAIbHbLL 243, MOYeYHbLU 3d-
ps10).
/labopamopnas paboma. H3zmepenue cuivt moxa u HanpsiceHus 8 yenu nocmo- |1
[IHHO20 MOKA NPU NOMOWU AHATIO208bIX U YUPPOBLIX USMEPUMETbHBIX NPUOO-
pos.
Tema: Mexanuka  18//354
Kunemaruka 4/104
1 Mexannueckoe ABMmkeHne. OTHOCUTETFHOCTh MeXa-
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CrnoxeHue nepeMeieHN U CI0KEHHE CKOPOCTEN.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHOE
nBroKkeHue. ['paduky 3aBUCUMOCTH KOOPIMHAT, CKO-
POCTH, YCKOPCHUA, ITYTU U NCPEMCILICHUA MAaTCPU-
QJIbHOM TOouku OT BpeMeHH. CBOOOAHOE MajieHue.
Y ckopeHne cBOOOTHOTO 11 ICHUSL.

lsudicenue mena, OpoueHHo20 noo y2iomM K COPU3OHMY..

3asucumocms KOOpOUHam, cKOpOCMU U YCKOPEHUsl MAMeEPUATbHOU MOYKU OMm
8peMeHU U Ux epaguxu

Peutenue 3aoau no meme «/leudxcenue mena, 6poulenHo20 noo y2iom K 2opu-
30HmY. »

KpuBonunerHoe n1BuxeHue. [[BukeHue Marepuaib-
HOM TOYKHU MO0 OKPYKHOCTH C IOCTOSIHHOW IO MOYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHASA CKOPOCTb.
[lepuon u yacrota obpamienus. LlenTpocTpemuress-
HOE YCKOPEHHE

JlaGopatopHas pabota: M3yueHue HepaBHOMEp- HOTO
TIBUKEHMS C LIEJbIO OINPEIETICHNs] MTHOBEHHON
CKOPOCTH.

. LJlenmpocmpemumenvroe (HopmanbHoe), KacamenvHoe (maneeHyuaIbHoe) u no-
HOe YCKOpeHUue MamepuaibHol modYKu

Pewienue 3a0au

/labopamopuas paboma: Hccrnedosanue 3asucumocmu nepuooa 00paueHus Kouu-
4ecKk020 MAAMHUKA OM e20 Napamempos

unamuka 7/10u+

[IpuHIMI oTHOCHUTENBHOCTH ['anunes. I1epBblii 3a-
kOH HproTona. IlHepunanpHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [IpuHIun cynepno3uuuy Cuil.
Bropoii 3akoH HproTOHA 111 MaTepUaibHOM TOUYKH.
Tperuii 3akoH Hpr0TOHA /1711 MaTeprUaIbHBIX TOUEK

Heunepyuanvusie cucmemvl omcuéma (onpedenenue, npumepul). Bec mena, osu-
DICywe2ocs ¢ yckopenuem
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Cratuka (1 u3 4) Crooicenue cui, NPULONCEHHBIX K MEEPOOMY MEILY.

Craruka (2 u3 4) IL{enmp msscecmu mena.

3aKoH BceMHpHOTo TsaroreHus. Cuna tsxectu. Ilep-
Basi KOCMUYECKasi CKOPOCTb

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

OKEUBANEHMHOCb 2PABUMAYUOHHOU U UHEPMHOU MACCbL. 3A8UCUMOCTb YCKOpe-
HUsL c60000H020 NAOEHUsL OM 8bICOMbL HAO NOBEPXHOCMbIO NIAHEMbL U OM 2e02pa-
Guueckoti wupomul. JeusiceHue HebecHvlx men u ux cnymuuxos. 3akonvl Kennepa.

/lasnenue. ' uopocmamuueckoe dasnenue. Cuna Apxumeoa

Pewenue 3a0au o meme «/[unamurxay

Tpenune. Buapbl TpeHus (IOKosi, CKOJIbXKEHUS, Kaue-
Hust). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
CKOJIBXKEHUS U cuita TpeHus nokos. Koadduuuent
TpeHust. Cuia COpoTUBIICHUS MTPU ABUKEHUHU TeJa
B )KMJIKOCTHU WJIU Tase.

[ToctynarensHoe 1 BpaliaTenabHOE JBUKEHHE a0Cco-
JTFOTHO TBEPJIOTO TENA.

MOMEHT CHUJIBI OTHOCUTENIBHO OCH BpalieHus. [lieqo
CUJIBL. Y CJIOBUS PABHOBECHS TBEPAOTO TeA.

(Craruka 3 u3 4) Vemotiuusoe, neycmoiiuusoe, 6espasiuunoe pagrnosecue.
labopamopnas paboma: Hsmepenue koaghghuyuenma mpenus no eenuyune y2io-
6020 K0a¢puyuenma 3asucumocmu Fmp(N).

[ Ipaxmuxym «M3mepenue pagnodeticmsyroujeti cui npu 08UlCeHuy opycKka no
HAKJIOHHOU NAOCKOCTUY

[ Ipakmuxym «H3mepenue pasnooeticmsyroueti cui npu 08udceHuu bpycka no
HAKJIOHHOU NAOCKOCTUY

JlaGopaTopHas padota «/cciaenoBanue yCiaoBHil paB-
HOBECHsI TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAILLCHUSI.

(Cratuka 4 u3 4) JlabopatopHas pabora «/3yueHue yCTOHYMBOCTH TBEPIOTO

TCJIa, UMCIOLICTO IUIOMIAAb OIIOPEL.»

3aKoHbI cOXpaHeHHs1 B MexaHuKke 6/10

28




MMnysibc MaTepuanbHON TOUKH (Tea), CUCTEMBI Ma-
TEepUATIbHBIX TOYEK. VIMITyJIbC CUIIBI 1 U3MEHEHHUE UM-
yJbca Tena. 3aKOH COXpaHEHUs uMIynbca. PeakTus-
HOE JIBUKECHUE

\Momenm umnynvca mamepuanvHou mouku. Ilpedcmasnenue o coxpanenuu mo-
MeHma UMNYbCea 8 YeHMPATbHbIX NOJISX.

[[enmp macc. Teopema o osudicenuu yenmpa macc.

|Pewienue 3a0ay no meme «3aK0H COXPAHEHUA UMN)IbCa»

Pabora cuiibl. MOLITHOCTH CHJIBI.

KuneTndeckast 3Heprust MaTepruaabHON TOUKH. Teo-
pemMa 00 U3MEHEHUH KHHETHYECKOW YHEPTHH.

[Paboma cunvl Ha Maiom U Ha KOHeYHoM nepemeujenuu. I paghuueckoe npedcmag-
1enue pabomul cuibl.

HpaKmuKyM «H3JvtepeHue umnyiieca mejid no mopmOo3HOMY nymu.»

[ Ipaxmuxym « Usmepenue umnynibca mena no mopmo3HOMY HYymu.»

[TorenunanbHas sHeprus. lloreHnnanbHas sHeprus
yrpyro aegopMupoBaHHON NpyKuHbI. [loTeHInaNb-
Hasi SHeprus Teia BOau3u nosepxHoctu 3emi. [lo-
TEHLMAJIbHBIE U HENTOTEHLINaIbHbIE CHIIbL. CBS3b pa-
0OTBI HEIIOTCHIUMAJIbHBIX CUJI C UBMCHCHHUEM MCXaHHU-
4EeCKOW YHEPTUU CUCTEMBI TET

3aKOH COXpaHEHUsI MEXaHUYECKON dSHEPTUn. YIIpyrue
U HEeyNpyrue CTOJIKHOBEHHUs. JlabopaTopHast

pabota «13yueHne abCOMOTHO HEYIIPYTOro yaapa ¢
MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasiTHUKOB)

HomeHuuaﬂbHa}z IOHepcusl mend 6 OOHOpOOHOM cpasumayUOHHOM noJie. Tlomen-
UUAJIbHAA SHepcUusl meia 6 cpasumayuOHHOM noJjie OdHOpOOHOZO wapa (6Hympu u

gHe wiapa). Bmopas kocmuueckas ckopocmo. Tpemvsi kKocmMuieckas cKkopocma.
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Vpasnenue bepnynnu 0ns uoeanbHol #¥}cuoKoOCmu Kaxk cleocmeaue 3aKoHa coxpaHe-
HUS MEXAHUYECKOU IHEP2ULL.

labopamopuas paboma « Onpedenenue pabomul CUbl MPEHUsL NPU OBUNCEHUU
mena no HaKIOHHOU NAOCKOCIU. »

Tema: MosekyasipHasi pu3nKa U TepMoanHamMuka 24/49

OCHOBBI MOJICKYJISIpHO-KHHETHYeCKOU Teopuu 9/15+3 (mpakTrkym)

OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM
TEOPHUH M UX OMBITHOE 00OCHOBaHUE. bpoyHOBCKOE
nBrxenue. Juddysus. Xapakrep 1BUKEHUS U B3au-
MOJEUCTBUS YaCTUL] BeulecTBa. Moenu cTpoeHus ra-
30B, KHUJKOCTEN U TBEPABIX TN U 00bSICHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3TUX MOJCIICH.

Macca u pazmepsl Mosiekyn. KonnuecTso BemecTsa.
[Tocrosinnas ABorajpo. TemoBoe paBHoBecue. Tem-
neparypa u e€ nsmepenue. lllkana remneparyp Llens-
CHsI

Pewerue 3a0au

Pewerue 3a0au

Vlabopamopnas paboma: Hcciedosanue npoyecca yCmaHo8ieHust Meniogoeo
[pasrosecus npu meniooomene mexcoy 2opsaueti U X0a100HOU 000U

Monenb nneanbHoro raza. OCHOBHOE ypaBHEHUE MO-
NeKyIIpHO-KMHETUYECKOW TeOpUH UIE€aIbHOTO ras3a.

AOCOJTFOTHAsI TEMIIEpaTypa KaK Mepa CpeHel KuHe-
TUYECKOM SHEPTUH TETJIOBOTO ABMKCHUS YACTHII
rasa. [lIkama remnepatyp KenbBuna.

\Mooenv uoeanvrnozo eaza ¢ MKT: uacmuywl eaza 08uxicymcs Xxaomudecku u He
83aUMOOCUCMBYIOM OpYe C OPY2OM

Css3b abCONOMHOU meMnepamypvl mepmMoOUHAMUYLECKOU CUCEMbL CO CPeOHell

KUHEemU4ecKoll aHepzued nocmynameilbHo20 menjloeoco osudiceHus eé uacmuy
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Peuwenue 3a0ay no meme ((OCHO6H0€ypa6H€HI/l€ MOJZ@KyJZ}ZpHO'KUHemull€CK012
meopuu»

["a30oBbIe 3aKOHbBI. YpaBHeHUE MeHneneeBa—Kia-
neiipona. 3akoH [lanbToHa

I/I30Hp0ueccm B NaCaJIbHOM Ia3€ € IIOCTOAHHBIM KO-
JIHYCCTBOM BEIICCTBA

[Ipakmukym «H3yuenue uzomepmuyecko2o npoyecca (PeKkoMeHO08aHo UCHOb30-
samue Yu@poasot 1abopamopuit).»

[ Ipakmuxym « U3yuenue uzomepmunecko2o npoyecca (pekomeH008aHo UCHOIb30-
samnue yughposoii 1abopamopuu). »

(Pewenue 3a0ay no meme «I azosvle 3aKonbly

['paduyeckoe npeacTaBIeHUE U30MPOIIECCOB: H30-
Tepma, u30Xopa, uzodapa.

JlaGopaTopHas padoTa: OnpeneneHne Macchl BO3IyXaB
KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEeHU 00bEMa
KOMHAThLI, JaBJICHHUA U TEMIICPATYPhI BO3/1yXa B HEH.

JlabopaTopHas pabota «3ydeHne n300apHOro nporecca

[Pewtenue 3a0au no meme «Hzonpoyeccwl 6 uoeanbHom eaze ¢ NOCMOSHHbIM KOAU-
yecmeom eeujecmaa. I paguueckoe npedcmasienue u30Npoyeccos: uzomepma,
usoxopa, uzobapa»

[Pewenue 3a0au no meme «HM3onpoyeccul 8 U0eanbHOM 2a3e ¢ NOCIMOAHHbIM KOJIU-
yecmeom eewecmea. I paguueckoe npedcmasnenue uzonpoyeccos: uzomepma,
uzoxopa, uzobapay

Ob6obwarowuii ypox no meme « OCHO8bL MONEKYIAPHO-KUHEMUYECKOU MeopUU»

OcHoBbl TepMoguHamMuku 10/20

TepMoanHaMuueckas cucrema. BHyTpeHHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ n3Me-
HeHus. KomndaecTBo TemioTs! u pabora.

BHYTpeHHSISI OHEPTIHUsa OJHOATOMHOTO HACAIILHOTO
rasa.

3aoanue enewnux ycnosuil ons T/ cucmemvl. Buewnue u enympennue napa-
empoi. Ilapamempor T/ cucmemul kak cpeonue 3Hauenus 6eIUtUuH, ONUCbIBAl0-

wux eé cocmostue Ha MUKPOCKONUYECKOM YPOBHE.
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Hyﬂeeoe Hauaio mepMOOUHaMuKU. CCZMOI’ZPOI/IS’@OﬂbHClﬂpe]lak'calxﬂxl}l Tﬂ CUCnemnslK
menjio60mMy pasHoOBECUIO.

(MoOenb udeanbHo2o 2aza 8 mepmMoOUHAMUKe — CUCEMA YPAGHEHULL: ypasHeHUe
(Menoeneesa—Knanetipona u evipasiceHue 0Jisi BHYmMpeHHell IHepeUul. Yciosus
NPUMEHUMOCINU IMOU MOOENU: HU3KAS KOHYEHMPayus 4acmuy, 6blCOKUe memne-

[pamypwi

Buael Terionepenadn: TENIONPOBOIHOCTb, KOHBEK-
LU, U3Ty4eHHUE. Y AesIbHas TEMI0EMKOCTh BEILIECTBA.
KoyinuecTBO TEMIOTHI MPU TEILIONEpEIaye.

[TonsiTue 06 agnabaTHOM mponecce. [lepBrIii 3aK0H
TEPMOJIMHAMUKHI

Ksazucmamuueckue u Hecmamuyeckue npoyecchsi.
OnemenmapHas paboma 6 mepmoouHamuke. Boiuucnenue pabomet no epaghuxy
npoyecca Ha pV-ouacpamme

Yoenvuas u monsapuas mennoémrocmu eewecmaa. Ypasnenue Matiepa

Voenvuas mennoma cecopanus monausa. Pacuém xonruvecmea meniomsl npu
menionepedaue

[TprMeHEeHHEe TIEPBOTO 3aKOHA TEPMOIMHAMHKH K
u3onporeccam. [ padudaeckas HHTepIIpeTanus pa-
OOTHI rasa.

Bropoii 3akoH TepmMoarHaMuku. HeoOpaTuMocThb
[IPOLIECCOB B IIPUPOJIE.

|Pewienue 3a0ay no meme «HpuMeHeHue nepeoco 3aKoHa mepMOduHaMuKu K U30-
npoyeccam»

[Konuuecmeo menniomsl u paboma Kaxk mepvl usmeHenus Hympenneu snepeuu T/
cucmembl

Bmopoii 3aKkoH mepMoOUHAMUKU 0151 HEPABHOBECHBIX NPOYECCO8. HEBOZMONHCHO
nepeoams menyiomy om 6ojee X0100H020 mena K bojee Hazpemomy 6e3 KOMNEH-
cayuu (Knayzuyc).

TermoBbie MamIMHBL. [ [pUHIMIIBI JEHCTBUS TETIOBBIX
MmarmvH. [IpeoOpazoBaHus YHEPTUH B TETIJIOBBIX Ma-
muHax. KITJ] remnoBoit mammnel. [Hukin KapHao u ero
KIII.
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JKOJIOTUYECKHUE TPOOIEMBI TETIOIHEPTETUKH.
JlaGopaTopHas padota «3mMepeHue yaenbHOM Temio-
EMKOCTI

JlaGoparophas pabora: VMccienoBaHue mporecca OCThIBaHUS BEIIECTBA.

[ Ipakmuxym «. Mccredosanue aouabamnozo npoyecca,

[ Ipaxmuxym « Hccneoosanue aouabamuozo npoyeccar

Oboowarowuii ypok no meme « OCHO8bL MEPMOOUHAMUKUY

ArperaTtHble COCTOsIHUSI BenecTBa. ®a3oBble mepexoanl 5/14

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u ku-
neHue. AOCONIOTHAs U OTHOCUTENIbHAS BIAXXHOCTb
BO31yxa. HaceleHHslii map

YI[GJ'H:HaSI TCILJ10Ta Hap006p330BaHI/IH. 3aBHCHUMOCTD
TCMIICPATYPbl KUIICHUA OT OaBJICHUSA.

Hacviwyennvie u nenacviuyennvle napvl. Kauecmeennas 3agucumocmos niomnocmuu
0asIeHUsl HACLIWEHHO20 Napa om memnepamypbl, ux He3asucumMocns om 00v- éma
HACLIWEHH020 napa. 3asUcumocms MeMnepamypvl KUneHust om 0de1eHus 6
oIcCUOKOCU.

|Pewenue 3aday no meme «AOCONOMHAS U OMHOCUMENbHAS GIIANCHOCHIbY

L/labopamopnas paboma «H3yyenue c8oticms HACLIWEHHBIX NAPO8.»

Tsépnoe Teno. Kpucramimueckue u amopdHbie Tena.
AHN30TPOIUS CBOMCTB KpucTaioB. Kuakue Kpu-
ctajiibl. COBpEMEHHBIE MaTEpPHAIIBI.

[InaBneHue 1 KpucTa/UIM3anus. Y 1eJabHas TerioTa
riaBsieHus. CyOnumanusi. Y paBHEHHE TEIJIOBOIO
OajaHca.

ledhopmayuu meépooeo mena. Pacmsaxcenue u cocamue. Cosue. Mooyns FOnea.
[Ipeden ynpyeux oegpopmayuil.

Tennosoe pacwuupenue sxrcuokocmeti u meépovix me, 06vbEMHOe U TUHelHoe pac-

wupenue.
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| AHeapmMonu3mM menniogwix Ko1ebanull Yacmuy eeuecmea Kaxk NpUYUHa menioeo2o
pacwiupenus men (Ha KauecmeeHHOM YPOGHe).

JlaGopaTopas padota «/3mMepeHre OTHOCUTENBHON
BIIQXKHOCTH BO3/TyXa.»

Jlaboparopas pabora «M3mepenue moayist FOHra»

O6001aromuil YpoK 1o TeMe «ArperatHble COCTOS-
HISI BEILIECTBA»

[ Ipeobpazosanue suepeuu 6 pazosvlx nepexooax. Ypasuenue menniosozo oa-
1anca.

Ilosepxnocmuoe namsdcenue. Koaghpuyuenm nosepxnocmuoco namsaxcenus. Ka-
NULIAPHbLE S8NIeHUS.

/]asnenue noo ucKpusiéHHol nogepxHocmoio dHcuokocmu. Popmyna Jlannaca.

Tema: Dnexrpoannamuka 22/54

DaekrpocraTtuka 10/ DyexkTpuyeckoe nosje 24

DneKTpu3anus Tei. DJIeKTpuueckuii 3apsia. Jpa Buga
HIIEKTpUUECcKUX 3apsiioB. [IpoBonHuKY, 1U-
DIIEKTPHUKH U TIOITYIPOBOJHUKH. 3aKOH COXPAaHECHHUS
HIIEKTpUYECKOro 3apsia. BzaumopaelicTBre 3apsaioB.
3axoH Kynona. ToueuHsIi 25IeKTpUUYECKUA 3apsij.

OnexTpudeckoe nose. HanpsEHHOCTD ayieKTpuye-
CKOro noss. [IpuHuun cynepno3unuu 3J1eKTpUIECKUX
rosiel. JINHUKM HanpsKEHHOCTH AJIEKTPUYECKOTO ITOJIS.

[ lone moueunoeo 3apsaoa. Ilone pasnomepno 3apaxcennoii cghepul. Ilone pagro-
MepHO 3apsadceHH020 No 00bEMY wapa

[lone pagnomepHo 3apadicenHol OeCKOHeyHOU NI0CKOCMU

Pewenue 3a0au

PaboTa cuit anekTpocrarnyeckoro moss. [lorenmuan.
Pa3HoCTh MOTEHIMAIOB

HpOBO}IHI/IKI/I 1 JUDJICKTPUKH B JICKTPOCTATHUIC-CKOM
I10JIC. I[I/IBJ'ICKTpI/ILIGCKaH IpOHUIIACMOCTb.
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[ lomenyuanvnocms s1ekmpocmamuyeckozo nous. [lomenyuanvuas snepeus 3a- 1
paoa 6 anexkmpocmamuueckom noie.
Kapmunvl nunuii HAnpA3CEHHOCMU SMUX noJiell U IKGUNOMEHYUANbHbIX nogepxHo- (1
cmeil.
Oonopoonoe anekmpuueckoe noie. Céa3b HANPAHCEHHOCMU NOJA U pazHocmu no- |1
MeHYUuanos 0is dINeKMpoOCmMamuyecko20 nos (Kak 00HOPOOH020, MAK U HEOOHO-
[pooH020).

JnexkTpoéMkocTh. Konaencarop.

DIEKTPOEMKOCTbH IIIOCKOTO KOHIEHCATOpa. DHEPIHsl

3apsHKEHHOTO KOHJIEHCAaTopa
[ lapannenvroe coedunenue KOHOEHCAmopos 1
[locnedosamenvroe coeounenue KOHOEHCAmopos 1
/labopamopnas paboma. Pacnpedenenue paznocmu nomenyuanos (nanpsxcenus) |1
npu nociedo8amenbHoOM COeOUHEeHUU KOHOEHCAMOPO8.

JlaGopaTopHas padota «M3mepeHue ameKTpoEMKOCTH

KOHJICHCATOPA.»

O06001maromuii ypok 1o TeMe «JIEeKTPOCTATHKA» O6o0mmaronuii ypok mo TeMe « JEeKTPUIECKOE TOJIe»
/[sudicerie 3apariceHHol Yacmuyvl 8 0OHOPOOHOM INeKMPULECKOM noJle. 1
/labopamopnas paboma « Habniooenue npespawenus snepeuu 3apsaxicennozo kou- |1
0eHcamopa 8 IHepP2ur0 U3IY4eHUs: c6emoouood.»
Pewenue 3adau 1

TexHuyeckue YCTpOﬁCTBa U MPAKTUYCCKOC NPUMCHC-
HUC: DJICKTPOCKOII, SJICKTPOMETP, DJICKTPOCTATUUC-
CKas 3aluTa, 3a3CMJICHUC 3J'I€KTpOHpI/I60pOB,

TexHu4ecKue yCTpOMCTBA U NMPAKTHUUECKOE IIPUMEHE-
HUE: KOHJIEHCAaTOp, KOMHWPOBAIBHBIN ammapar, CTpyi-
HBII IIPUHTED

TexHnyeckne ycTpoiicTBa M NpaKTHYECKOE PUMEHEHNE: KOHJIEHCATOP, KOTINPO-
BaJIbHBIN anmapat, CTpyWHBIH pUHTEp, 2enepamop Ban oe ['paaga.
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Pewienue 3a0au no meme « 3ﬂ€Kmpu’-l€CKO€ noiey»

|Peutenue 3a0ay no meme « 3.7Z€Kmp1/l’-l€CK0€ noney»

Obobwarowuil ypox no meme « nekmpuyeckoe noiey

IlocTOsAHHBIN d1eKTPHUYECKU TOK. TOKH B pa3HbIX ¢

penax 12/30

DNIEKTPUUECKUN TOK. Y CIIOBUSI CYLLIECTBOBAHUS JIEK-
TPUYECKOTO TOKA. FICTOYHUKH TOKa.

Cuna toka. [locTosiHHbIM TOK. Hamnpsixkenue.

[Hanpsiorcenue U u 3/[C E

HpakmuKyM «Hccneoosarnue 3agucumocmu cuibl moka om HANDANCEHUA ona
L1amMnvl HAKAJIUBAHUA. »

HpaKmuKyM «HUccneoosanue sasucumocmu Cuiibl moka om HANPANCEHUA ONANAMNbL
HAKAIUBAHUA. »

3akoH Oma Jj1s1 yyacTKa LeTu.
DIIEKTPUYECKOE CONPOTUBIICHUE. Y IETIBHOE COIPO-
TUBJICHUE BEILIECTBA.

HOCJ’IGI[OB&TGHI)HOG, napajieJibHOC COCANHECHUC TIPO-
BOJHUKOB. CMemanHoe COCIMHCHNEC TPOBOJHUKOB

KOHO@HCGWZOP 6 yenu noCnmoAHHO20 moka

Pewenue 3a0au no meme «3axon Oma 07is yyacmka yenuy

Peuenue 3a0ay no meme «3axon Oma ons yuacmka yenuy

PaboTa snexTpruyeckoro Toka. 3akoH Jxoyms—
Jlenia. MoUIHOCTB 3JIEKTPUYECKOTO TOKA.

JIC v BHyTpEHHEE COMPOTUBICHUE UCTOYHUKA
ToKa. 3akoH OMa U1t TOJTHOM (3aMKHYTO ) AJIeK-
Tprueckoil nenu. Kopotkoe 3aMbIkaHuE.
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Pacuém pazsemenénnulx snekmpureckux yenei. Ilpasunra Kupxeoga

[Pacuém pazsemenénuvix snexkmpuveckux yenet. Ilpasuna Kupxeoga

Pacuém pazeemenénnulx snekmpuueckux yenei. Ilpasura Kupxeoga

DJIEKTPOHHAsl IPOBOAUMOCTD TBEP/ABIX METAIIIOB.
3aBMCHUMOCTb COITPOTUBIICHUS METAJLIOB OT TEM-
neparypbl. CBEpXIIPOBOAUMOCTD.

DJIEeKTpUUECKUM TOK B Bakyyme. CBOMCTBA 371€K-
TPOHHBIX ITyYKOB.

labopamopnas paboma « Yeenuuenue npedena usmepenus amnepmempa (80avm-
lvempa)»

Pewierue 3a0au

Pewienue 3a0au

[TonmynpoBoauuku. CoOCTBEHHAs U PUMECHASI TIPO-
BOJMMOCTbH MOJYNPOBOAHUKOB. CBOMCcTBa p—N-TIe-
pexona. [ToynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUIECKUN TOK B paCTBOPAX M pacIijiaBax dJIeK-
TPOJUTOB. DIEKTPOIUTHYECKAS AUCCOITUAITHS.
DIEKTPOIIU3.

3axonvl @apades 0ns s1eKmponusa.

L/labopamopnas paboma: Hccreoosanue 3asucumocmu 3/]C eanveéanuieckozo
D/1eMeHma om 8peMeHU Npu KOPOMKOM 3AMbIKAHUU

Pewenue 3a0au

DJIEKTPUUECKHI TOK B ra3zax. CaMOCTOATENbHBIN U
HECAMOCTOSITENbHBIN pa3psan. Monnus. [1na3zma.

Jlaboparopnas padora: M3mepenue DJ1C u BHYT-
PEHHETO COMPOTUBJICHHS] UICTOYHUKA TOKA.

Ha60paT0pHa;[ pa60Ta: HccnegoBanue PAa3HOCTHU MMOTCHIIMATIOB MCKY ITOJIIO-

caMH MCTOYHHKA TOKA OT CHJIbI TOKaA B IICIIN.
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Pa3ziuyHble munvl cCamoCcmosmenbHo20 pa3psaoa 1
[ Ipakmuxym « Cusamue 80.16m-amMnepHol Xapakmepucmuku Ouood. » 1
[ Ipaxmuxym « Cusimue 80.16m-aMNePHOU XapaKmepucmuku ouood. » 1
1 [ToBTOpEeHUE TeMbl «MexaHuKa
1 [ToBTOpeHue TeMbl «MexaHuKa» [ Ipaxmuxym «M3mepenue pagrodeticmayioujeli cui npu 08UiCeHuU OpycKa no
HAKJIOHHOU NJIOCKOCMU. »
[ Ipaxmuxym «Mzmepenue koagpuyuenma nosepxHoCmuo2o HamsHCeHUs» 1
[ Ipaxmuxym «M3mepenue koagpuyuenma nosepxHoCcmuo2o HamsHCeHUs» 1
1 [ToBTOpEeHME TEMBI «ATPETraTHBIEC COCTOSHUS BEIlle-
CTBa»
[ToBTOpEHME TEMBI «ATperaTHbIe COCTOSHUS Bellle-
CTBa»
3mepenue ko2 uyuenma nogepxnocmnozo namsaxcenus Mzmepenue aoco- 1
1I0MHOU 811ANCHOCIU 8030YXA U OYEHKA MACCbl NAPO8 8 NOMEUjeHUU
U3mepenue kod¢uyuenma nosepxnocmuoeo Hamsoicenus Mzmepenue abco- 1
110MHOU 81ANCHOCMU 8030YXA U OYEHKA MACCbL NAPO8 8 NOMEUeHUU
Obobwarowutl ypox 1
68 Peseps 2/10 170

11 kaace

ba3oBblii ypoBens (2 yaca)

Yriy0eHHblii ypoBeHb (5 4acoB)

PA3JIEJT 4. JIEKTPOJUHAMMUMKA (11 1)

PA3JIEJT 4. SJIEKTPOJUHAMMKA (27 )

Tema 4. Maznummnoe none. Inekmpomacnumnasn unoykyus (11 u) Tema 4. Macnummnoe none (14 u)

ITocTostHHEIE MarHuTEL. B3anMoneicTBre TOCTOSHHEIX MArHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKIMH. [I[puHIMI Cyneprno3uiuy MarHUTHBIX
nosieit. JInnuu MaruuTHOM nHAyKuMK. KapTrHa TMHUI MAarHUTHON MHTYKIIUU

B3anmoaeicTBre MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarauTHoe
rosie. BekTop MarHUTHOM MHAYKIUU. [IpUHIUI CylTepro3uLMY MarHUTHBIX
rojei. JIMHUM MarHuTHOW MHAYKIMU. MarHuTHOE 10Ji€ MPOBOJHUKA C TOKOM
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M0JISI TIOCTOSIHHBIX MarHuTOB.
MarnuTtHoe 1ojie IpoBOAHUKA ¢ TokoM. KapTruHa TuHUI HHAYKIUN
MarHUTHOTO
110JI51 JUIMHHOT'O IIPSIMOTO IPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O IIPOBOIHUKA,
KaTymku ¢ TokoM. OneiT OpcTena. BzanmoaeiicTBre MpoOBOJHUKOB C TOKOM.
Cuita Amriepa, €€ MOYJIb M HallpaBJICHHUE.
Cuna JlopeHua, e€ MOyJib U HallpaBJIeHUE. [[BHKEHUE 3apssKEHHON YaCTHIIbI
B OJJHOPOJHOM MarHUTHOM moJie. PabGoTa cuibl
Jlopenua. SIBieHue 3aeKTpoMaruHuTHOM MHAYKIMHU. [[0TOK BeKTOpa MarHUTHOM
uHAykuuu. JJ1C uaaykuny. 3aKoH JIEKTPOMarHuTHOW uHAyKunu Papajes.
Buxpeoe snexkrpuueckoe noje. 3/]C uHAyKIIuU B TPOBOIHUKE, ABUKYIIEMCS
MOCTYNaTeNbHO B OJHOPOJHOM MarHUTHOM noje. [Ipasuio Jlenna.
WNuaykTuBHOCTD. fIBiieHne camonHaykiuu. 3/1C caMOMHAyKIU Y.
DHeprus MarHUTHOTO TIOJISl KaTyIIKU C TOKOM.
DIIEKTPOMarHUTHOE TIOJIE.

Texuuueckue ycmpoticmea u HnpaKkmuieckoe npuMeHeHue: TOCTOSHHbBIO
MarHuThl, 3JE€KTPOMArHUTHI, 3JIEKTPOJIBUraTellb, YCKOPUTENIN 3J€MEHTAPHBIX
4acTHII, UHAYKIIMOHHAS TIeYb.

Hemoncmpayuu
OmnsIT Opcrena.
OTKJIOHEHUE PTIEKTPOHHOTO MTy4YKa MATHUTHBIM MOJIEM.
JIvHUM MHIYKIIUY MarHATHOTO TOJIS.
B3anmoneicTere AByX IPOBOJHUKOB C TOKOM.
Cuna Amrepa.
JericrBue cumel JIopeHia Ha HOHBI DJIEKTPOJIUTA.
SIBrIeHME PEKTPOMArHUTHON UHTYKIIAH.
IIpaBuio Jlenna.
3aBucuMocTh DJIC HHAYKIIUHA OT CKOPOCTHA U3MEHEHUSI MAarHUTHOTO
IOTOKA.
10. SIBeHne caMOMHIYKIUH.
Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomot
1. M3ydeHne MarHUTHOTO MOJISI KATYIIKH C TOKOM.
2. HUccnenoBanue neiicTBHUS MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.
3. MHccnenosanue siBneHUs 31EKTPOMATHUTHON MHIYKLIHH.

LNV E WM

(mpsiMOTO MPOBOJHMKA, KaTYIIKH U KpyroBoro BuTka). OnsitT Opcrena. Cuia
Amnepa, e€ HanrpaBiaeHue 1 MoayJb. Cuia JlopeHua, e€ HarpaBiieHHe U MOAYJIb.
JIBIKEHME 3apsPKEHHOM YaCTHUIIbI B OJHOPOAHOM MarHuTHOM 1oie. PaboTa cuisl
JlopeHua. MarauTHoe nosie B BewecTse. PeppomazHemuku, napa- u
OUaMazHemuKu

Texnuueckue ycmpoﬁcmea u mexrnoiocudecKkue npoyeccol: NPUMCHCHHUC

IOCTOSTHHBIX MarHuros, JJIEKTPOMAarHuToB, TECTEP-MYJIbTUMETD,
PIIEKTpoABUraTenb SIkoOu, yCKOPUTENU 3JIEMEHTAPHBIX YaCTHULI.
Hemoncmpayuu
1. Kaprtuna nuHMI MHIYKIIMYM MAarHUTHOTO TOJIS IIOJIOCOBOTO U TIOJIKOBO
00pa3HOro MOCTOSHHBIX MarHUTOB.
2. KaprunHa 1uHWI MarHWTHOW HMHIYKIHWW TOJS JUIMHHOTO MPSMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KaTYLIKH
C TOKOM.
3. BsaumopelicTBHe 1BYX IPOBOJHUKOB C TOKOM.
4. Cwuna Ammepa.
5. [eiictBue cuibl JIopeHia Ha HOHBI AIEKTPOJIUTA.
6. HaOmroneHnue QBMKEHUS MyYKa HJIEKTPOHOB B MArHUTHOM TIOJIE.
7. Tlpunmun JNENCTBUSA JIIEKTPOU3IMEPUTENBHOTO npubopa

MaFHHTOSHGKTqueCKOfI CHUCTEMBI.
Yuenuueckuit skcnepumenm, nabopamopnuie padomolt, npaxmuxym
I/ICCJ'IGJIOBaHI/IC MAarHuTHOTO I10JIA ITIOCTOSIHHBIX MarHuTOB.
HccnenoBanue cBOiCTB (heppOMarHeTHKOB.
HccnenoBanue nelcTBYUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunbl Ammepa.
I/ISyIIeHI/IC 3aBUCHUMOCTH CHJIBI AMnepa OT CHJIBI TOKaA.
OrnpezneneHre MarHUTHOM MHAYKIIMM Ha OCHOBE M3MEPEHMS CHIIbI
Amrnepa.

couarwhE

39



Tema 5. Inekmpomacnumnan unoykyus (13 u)

SIBneHue dneKTpoMarHuTHOW UHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHYKLUH.
O/1C unayKIMK. 3aKOH 3IeKTpoMaruiuTHoi nnaykuuu ®apazest. Buxpesoe
hnekTpudeckoe noje. Toku @yko. IC uHaYKIMHY B TPOBOAHUKE, ABUKYIIEMCS
[IOCTYIIATEJIBHO B OAHOPOJIHOM MarHuTHOM noJe. IIpasuno Jlenna.
MunyktuBHOCTS. KaTylika HHAYKTUBHOCTY B LIEIU ITOCTOSIHHOT'O TOKA. SIBIeHMe
camouHaykiuu. J1C caMOMHAYKIMU. DHEPrusi MAarHUTHOT'O MOJIS KaTyLIKN
C TOKOM. DJIEKTPOMAarHuTHOE I10JIe

Texnuueckue ycmpoucmea u mMexXHOI02UYecKue npoyeccbl: UHAYKIHNOHHAs
1e4b, COJICHOMJ, 3allluTa OT JJIEKTPU3aLUM TeJl IIPU JBWKEHUU B MarHUTHOM
1oj1e 3eMJIH.

Jemoncmpayuu
Habnronenue siBJ€HUs SIEKTPOMAarHUTHOW MHIYKIIWU.

=

2. UccnenoBanue 3aBucuMoctd IJIC MHIYKIMH OT CKOPOCTU M3MEHEHUS
MarHUTHOTO TIOTOKA.

3. IIpaBuno Jlenma.

4. TlageHue MarHvuTa B AIIOMUHUEBOU (MEIHOM) TpyOe.

5. SIBieHue caMOMHIIyKIIMH.

6. MHccrnemoBanme 3aBucumoctd DJIC CaMOMHIYKIMH OT CKOPOCTH

HN3MCHCHHA CUJIbI TOKA B IICTIN.

Yuenuuecxkuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxym
1. HccnenoBaHue sIBIECHUS YIEKTPOMArHUTHON MHYKIIUH.
2. OmnpeneneHre MHAYKIIUN BUXPEBOTO MarHUTHOT'O MOJISL.
3. MHccrnenoBanue sSiBIEHUS CAMOUHTYKIIUH.
4. CoOopka MOJIEH 3JIEKTPOMAarHUTHOTO T'eHepaTopa.

PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (24 1)

PA3JIEJI 5. KOJIEBAHU A U BOJIHBI (60 u)

Tema 1. Mexanuueckue Ko1e0anus u 31eKMPoOMazHUmMHbLE KOJ1eOAHUA

(9w

Tema 1. Mexanuueckue koneoanus (10 u)
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Konebarenbnas cucrema. CBOOOIHBIE MEXAHUYCCKUE KOJICOAHHUS.
["apmonunueckue konedanus. [lepuon, yacrora, ammmtyaa u asza kojaeOaHui.
[IpyxvHHBINA MassTHUK. MaTeMaTU4ECKUI MasiTHUK. Y DaBHEHHE
rapMOHHYECKHX KoneOanuii. [IpeBpaiienne s3HEpruu mpyu rapMOHUIECKUX
KOJICOAHUSX.
Konebarenbupiit KOHTYp. CBOOOHBIC AJIIEKTPOMArHUTHBIE KOJICOaHHsI B
UCaTbHOM KOJIeOaTeIhbHOM KOHTYpE. AHAJIOTHS MEXKy MEXaHHUYECKUMHU U
SJIEKTPOMAarHUTHBIMH KoJjieOanusimu. @opmyina TomcoHa. 3aKkoH cOXpaHEHUS
SHEPTUU B UJI€ATILHOM KosiebaTtenbHOM KoHType. [Ipencrasienue o
3aTyXalIuX KoneOaHusX. BeIHyXIeHHbIE MEXaHUYECKHE KOJIeOaHMsl.
Pe3onanc. BeIHYXIEHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUsI.
[lepemenHblil Tok. CHHYCOMAQIBHBINA IEPEMEHHBIA TOK. MOLTHOCTH
MEePEMEHHOTO TOKA. AMIUTUTY/THOE U JIEUCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U
HanpsokeHus. Tpancdopmarop. [IponsBoacTBo, nepenadya u moTpedIeHHE
AIEKTPUYECKON SHEPTUHU. DKOJOTUUECKUE PUCKH MPU TTPOU3BOICTBE
BieKkTpo3Hepruu. KynbTypa UCroab30BaHUS SIEKTPOIHEPTUH B [IOBCEIHEBHOM
JKH3HH

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHenue. 31eKTPUYECKUn
3BOHOK, FT€HEPATOP NMEPEMEHHOTO TOKA, IMHUU JIEKTpOIepeaay.

Hemoncmpayuu
1. HccnenoBanue nmapameTpoB KoseOaTeIbHON CUCTEMBI (IIPY>KUHHBIN
WM MaTeMaTU4YECKUM MasTHUK).
Habmronenue 3aryxaromux KoieOaHuil.
HccnenoBanue cBOMCTB BEIHYXICHHbBIX KOJICOAHUH.
HaOmonenue pezoHanca.
CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHusI.
OcmwnorpaMMsl  (3aBUCUMOCTH CHJIBI TOKA W HAIIPSDKEHHS OT
BPEMEHM ) JUIS 3JIEKTPOMArHUTHBIX KoJeOaHuM.
7. Pe3oHaHC IIpH IOCIEA0BATEIBHOM COEAUHEHUH PE3UCTOPA, KAaTYIIKH
MHIYKTUBHOCTHU M KOHJIEHCATOpA.
8. Mogenp TMHUY dEeKTpoIeEpeaayn.
Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot
1. HccnenoBanue 3aBHCHUMOCTH NEpHUOAa MallbIX KoJeOaHUU rpy3a Ha
HUTH OT JAJIMHBI HUTH U Macchl Ipys3a.
2. HccnenoBaHue NEpPEMEHHOr0 TOKAa B IIEMM W3 IOCIEA0BATEIBHO

o U ke W

KonebarenpHas cucrema. CBOOOIHBIE KOJICOAHUSI.
["apmonnueckue konedanus. KunemaTtrueckoe U TMHAMHUYECKOE ONHUCaHUE.
DHepreTuyeckoe ONucaHue (3aKOH COXPaHEeHUs MEXaHNYeCKON SHeprun). Bul6od
OUHAMUYECKO20 ONUCAHUSL 2APMOHUYECKUX KONeOAHUU U3 UX IHEPLeMULEeCKO20
U KUHeMAmu4eckKo20 ONUCAHUSL.
Amnaumyoa u gpaza konedbanuii. Cesizb amMnaumyovl KoieOaHutl UCX0OHOU
BEIUYUHBL C AMIIUMYOAMU KONeOaHULl eé CKOPOCMU U YCKOPEHUS.
[lepuon u wactora koneOanwmii. [Teproa MasibIx CBOOOIHBIX KOJIeOaHUI
MaremMaThyeckoro MasitHuka. [lepuoa cBoOOIHBIX KoseOaHUi MPY>KUHHOTO
MasITHUKA.
[lonsTHE O 3aTyxarImux KoneOaHusax. Beinyx1eHHbIe Kosebanus. PesoHaHc.
Pe3onancHas kpuBasi. BiusHue 3atyxanus Ha BUJ pe30HAHCHOU KPUBOIA.
ABTOKOJIEOaHUS

Texnuyeckue ycmpoticmea u mexHojio2uieckue npoyeccvl. METPOHOM, Yachl,
Ka4elln, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu
1.

2. HaOnmroneHne HE3aBHCHMOCTH TIEPHOJa MaJbIX KOJIieOaHW Tpy3a HA
HUTH OT aMIUIATY/IBL.

3. HccrnenoBanme 3aryxarommx KojeOaHW W 3aBUCHMOCTH ITIEpHOJIA
CBOOOJHBIX KOJIEOAHUN OT COMPOTHUBIICHUSI.

4. UccnenoBaHue KojebaHWIl Tpy3a Ha MAaCCUBHOM MPYKHHE C IEIBIO
(hopMupoBaHUs TpeACTaBIEHUI 00 MaeaTbHOW MOJAETH MPYKUHHOTO
MasiTHHKA.

5. 3aKoH cOXpaHEHUs SHEPTHH MPU KOJIeOaHUAX Tpy3a Ha MPYyKUHE.

6. HccnenoBanue BEIHYKICHHBIX KOJICOAHHIA.

7. HaOGmonenue peoHaHca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomolt, npaxmuxKym

1. Usmepenue repuoaa CBOOOTHBIX Kose0aHui HUTSHOTO
Y IPY>KMHHOTO MasiTHUKOB.

2. HM3yuyeHuwe 3aKOHOB JBW)KCHHS Tella B XOJ€ KOJeOaHWH HA yINPyrom
IOJIBECE.

3. H3yueHue ABMKCHHS HUTSHOTO MasTHHKA.

4. TIpeobpazoBaHue SHEPTUU B IPYKUHHOM MAsITHUKE.

5. HccnenoBanue yObIBaHUSI aMILUTATY/IBI 3aTyXAIOMIUX KOJICOAHUH.

3amnuce K0ae0aTeIbHOro ABIKECHUS.
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COEMHEHHBIX KOHAEHCATOPA, KATYILIKH U PE3UCTOPA.

6. HMccnenoBanue BEIHYXIEHHBIX KOJICOAHHH.

Tema 2. dnekmpomaznumnste konevanus (15 u)

Kone6arenbhblit KoHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUs
B UJIealIbHOM KoJiebarenbHOM KoHType. Popmyna Tomcona. Cesa3b amnaumyovl
3aps0a KOHOeHCamopa ¢ AMAAUMYOO0U CUTbL MOKA 8 KO1e0ameibHOM KOHmYype.
3aKOH COXpaHEeHUsI SHEPTUU B HIeaIbHOM KOJIe0aTeIbHOM KOHTYDE.
3aryxaromume 3eKTPOMarHuTHbIE KojeOaHwst. BIHYXIeHHbIE
AIIEKTPOMAarHUTHBIE KOJeOaHu .
[lepemeHHbIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA. AMITIUTY/IHOE
U JICHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HAMIPSKEHUS MPU pa3iuvHoi Gopme
3aBHCUMOCTH IIEPEMEHHOT0 TOKA OT BPEMEHHU.
Cunycouoanvhuwiii nepemennslii mok. Pezucmop, konoencamop u kamywka
UHOYKMUBHOCMU 8 YenU CUHYCOUOATbHO20 NepeMenHo20 moka. Pezonanc mokos.
[Pezonanc nanpsceHull.
Wneanbublil Tpanchopmarop. [IpousBoacTBo, mepeaaya u notpediieHne
DIIEKTPUYECKOM SHEPTUU.
DKOJIOTUYECKHE PHUCKH TpU TPOM3BOJCTBE AJeKTpodHepruu. Kymbrypal
VCITOJIb30BAHUS JICKTPOIHEPTHH B TTOBCETHEBHOM JKHU3HH.
Texuuueckue ycmpoucmea u mexHoio2uyecKue npoyeccyl. SIEKTPUIECKUN
3BOHOK, T€HEPAaTOp NIEPEMEHHOTO TOKA, JJMHUH JIEKTPOIIepe ay.
Hemoncmpayuu
1. CBoboaHbIe HNEKTPOMArHUTHBIE KOJIEOaHMSI.
2. 3aBHCHMOCTh YacTOThI CBOOOJHBIX KOJ€OaHUN OT WHIYKTHUBHOCTH
1 EMKOCTH KOHTYpa.
OcCIIIOrpaMMBI AJIEKTPOMArHUTHBIX KOJICOaHHH.
['eneparop He3aTyXarOUIMX AJIEKTPOMArHUTHBIX KOJIEOaHHIH.
Moens 3eKTpOMarHuTHOTO TeHepaTopa.
BEIHYXICHHBIE CHHYCOUTATBHBIC KOJICOaHHS.
PesucTop,  karymka — WHIYKTHBHOCTH W KOHJCHCATOp B IICHH|
MEPEMEHHOT'0 TOKA.
8. Pe3oHaHC mpw MOCIEIOBATEIHEHOM COCTUHEHUN PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.
9. YCTpo#CTBO M IPHHIIUIT JISHCTBHUS TpaHChOpMaTOpa.
10. Mogenb IMHUY IEKTPOIIEpEIayu.

No ok w

Yuenuueckuit sxkcnepumenm, nabopamopnwie pabomot, npaKmuKkym
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1. Uzyuenue Tpanchopmaropa.

2. HccnemoBanwe — MEpeMEHHOrO  TOKa  4epe3  IOCIIEA0BATEIIHHO
COeIMHEHHBIE KOHACHCATOP, KaTYIIKY U PE3UCTOP.

3. Habmoaenue 31eKTpOMarHUTHOTO pe30HAHCA.

4. MW ccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIN IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u snekmpomazuumnote 6oansl (5 u)

Tema 3. Mexanuueckue u snekmpomazuumnote eoannt (10 u)

MexaHudeckre BOJIHBI, yclioBUsA pacnpoctpanenus. [lepuon. CkopocTts
pacrpocTpaHeHus 1 AjinHa BoJIHEL. [lonepeunbie v Mpo10IbHbIE BOJIHBI.
WuTepdepenius u qudpaxius MEXaHH4ecKuX BOIH. 3ByK. CKOpOCTH 3BYyKa.
['pomkocThb 3Byka. BeicoTa ToHa. TeMOp 3Byka. DJI€KTPOMarHUTHHIE BOJIHBI.
Y CcoBUS U3IIY4YE€HHMS 3JIEKTPOMAarHUTHBIX BOJH. B3anmHas opueHTauus
BekTOpOB E, B, V B anexkTpomaruutHo# BostHe. CBOMCTBA JIEKTPOMATrHUTHBIX
BOJIH: OTpa’KeHUE, MpeoMIIeHUE, oNspu3aus, Audpakuus, HHTephepeHIIUs.
CKOpOCTh AIEKTPOMArHUTHBIX BOJH. [1Ikaia 371eKTpOMarHUTHBIX BOJIH.
[IprMeHeHre 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IprHIIUTIBI
pPaIuOCBSI3H U TeNeBUIeHUs. Paguonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHNE
OKPYXKAaroIEeu Cpebl.

Texnuueckue ycmpoticmea u npakmuieckoe HpumMeHeHue: MY3bIKAIbHbIG
WHCTPYMEHTHI, YIbTPa3BYKOBas TUATHOCTHKA B TEXHUKE M METUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBU-neys.

Hemoncmpayuu

1. OOpa3zoBaHue W pacHpOCTPaHEHHE TMOMEPEUYHBIX U TPOJOJIBHBIX
BOJTH.
Koneb6mromeecs Teno kak ICTOYHUK 3BYKA.
Habnronenue otpaykeHrst 1 IPEJIOMIICHNST MEXaHMYECKUX BOJTH.
Habmonenue unrepdeperiinu u udpakiny MeXxaHu4ecKuX BOJH.
3BYKOBOM pE30HAHC.
Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYA0MH
Y 9aCTOTOM KOJIeOaHMIA.
HccrnenoBanne CBOWCTB DIEKTPOMATHUTHBIX BOJIH: OTpPaKEHHE,
MpesioMIIeHUE, MOsIpU3alus, JUPpaKius, UHTephepeHIus.

o U ke W

MexaHn4ecKue BOJIHBI, YCIOBUS UX pacrnpocTpaneHus. [lonepeunsie
Y IIPOAOJIBbHBIE BOJHBI. [lepros, CKopocTh pacipocTpaHeHHs U JUTMHA BOJIHBL.
CBoiicTBa MEXaHMUECKUX BOJIH: OTPAXKEHUE, IPEIIOMIICHUE, HHTEep(epeHLns
U TU(paKIHsL.
3ByK. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
[[IlymoOBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.
DJEeKTPOMArHUTHBIE BOJIHBIL. Y CJIOBUS H3JTy4SHUS DIICKTPOMArHUTHBIX BOJIH.
B3anMHasi OpreHTaIHs BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, PEIOMIICHHE, MTOJIpU3aLus,
uHTepepeHms u nudppakaus. [1kana s3nexkTpoMarHuTHEIX BOJH. [Ipumenenne
9JIEKTPOMArHUTHBIX BOJIH B TEXHMKE U ObITY. [IpMHIIMIIBI paguocBs3u
U TeneBUJeHU. Pannonokanus. DeKTpOMarHuTHOE 3arps3HEHUE OKPYKatoIeH
cpenbl
Texnuueckue ycmpoucmea u npakmuieckoe npuMeHeHue: MY3bIKaJIbHbIG
WHCTPYMEHTBI, pajap, paJluonpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
1Ieub, YIbTPa3BYKOBas IMarHOCTUKA B TEXHUKE U MEIULIUHE.
Hemoncmpayuu

1. OOpa3oBaHue U pacpoCTpaHEHHE MOMEPEYHBIX U MPOAOIBHBIX BOJH.

2. KoneOmomeecs TeI0 Kak HCTOYHHK 3BYKA.

3. 3aBHCHMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

4. HabmoneHne oTpaxeHus U MPeIOMIICHHSI MEXaHUUECKUX BOJIH.

5. HaOGmonenue untepdepeHnu u 1udpakiny MEXaHUYECKUX BOJIH.

6. AKYCTHYECKHI pe30HaHC.

7. CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHHE.

8. HabmioneHue cBsI3u TPOMKOCTHU 3BYKa U BBICOTHI TOHA C aMILTUTY/I0M
U 4aCTOTON KOJIeOaHuil.

9. HccnemoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpaKeHHE,

MpesioMIIeHUE, NOJspU3aus, TUppaKus, UHTepPepeHIus.
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10. O6napyxeHne nHPPaKPaCHOTO U YAbTPaPUOIECTOBOTO U3ITyUCHUH.
Yuenuueckuit sxcnepumenm, nabopamopnvie paoomaol, npaKMUKym
1. M3ydeHue nmapamMeTpoB 3BYKOBOW BOJIHBI.
2. V3yueHume  pacmpoOCTpaHEHHS  3BYKOBBIX
HPOCTPAHCTBE.

BOJIH B 3dMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

['eomerpuueckas ontuka. [IpsmMonnmHeiiHoe pacipocTpaHEHUE CBETA B
OAHOPOJHOM cpene. ToueuHnslid ICTOYHMK cBeTa. JIyd cBera.

OTtpaxxkeHue cBeTa. 3akoHbI OTpaxkeHus cera. [loctpoenue nzoOpaxkeHuii B
IJIOCKOM 3€pKajie.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOIOTHBIHN MTOKa3aTeib
npesnomienus. [lonHoe BHyTpeHHee oTpakeHue. 1IpenenpHblil yros nojaHoro
BHYTPEHHETO OTPAKEHUS.

Jlucniepcus ceera. CinoxHbIN cocTaB Oenoro ceera. [{set. Cobupatomue u
PacCEeuBAIOIINE JINH3BI.

Tonkas nuH3a. POKYCHOE PacCTOSIHUE U ONTHYECKAask CUJIa TOHKOM JIMH3BI.
[TocTpoeHue n3o0paxeHuii B COOMPAIOUINX U pacCEUBAIOLINX JTHH3AX.
DopMyiia TOHKOH JIUH3BI. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH F€OMETPUYECKOMN ONTHKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHHKH.

Y ci1oBUs HAOMI0I€HUS] MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOI
KapTHHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHHUKOB.

Jludpaxuus cBeta. JudpakimonHas pemerka.

Y ciioBue HaOII0/1€HUS [TIaBHBIX MAaKCUMYMOB ITPH MaICHUH
MOHOXPOMAaTHYECKOTI'O CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera

Texunuueckue ycmpoucmea u npakmuyecKkoe npumeHeHue: OYKH, JyIa,
¢doroannapar, IPOEKUMOHHBIN amnmapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs]
ONTHKA, TU(PAKIMOHHAS PELIETKA, TOISPOU.

Hemoncmpayuu

1. IIpsMonuHeliHOE paclIpOCTpaHEHHE, OTPaKEHHWE U TPETOMIICHUE
ceera. OnTuyeckue mpuoopHI.
[TonHoe BHyTpeHHEE oTpakeHrue. Mozenb CBETOBOIA.

[IpsimosiHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOIHOM cpefe. JIyd cBera.
Toueunslit ©ICTOYHUK cBeTa. OTpakeHUE CBETa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue n3odpaxeHui B mnockom 3epkaine. Cghepuueckue 3eprana.
[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN TTOKA3aTelNb
npenomiieHusi. OmuocumensbHulll nokazamensb npeiomienus. Ilocmosncmeo
Yyacmomsl ceema u cOOMHouleHue OJIUH 801H NPU nepexooe
MOHOXPOMAMU4ecKko20 ceema uepes epaHuyy pazoeid 08yx ONMu4eckKux cpeo.
1 X00 nyueti 6 npuzme. Jlucniepcus ceta. CiokHbIN coctaB Oeroro cBeta. L[Ber.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpenenbHbIil yroil NoJIHOro BHYTPEHHETO
orpaxxenust. Cobuparowue u pacceusarowue 1un3zvl. Toukas muaza. DoxycHoe
pPacCTOSTHUE M ONTHYECKAast CHjla TOHKOM JTMH3HI.

3asucumocms hoKyCcHO20 paccmoanus MOHKOU chepuyecKkoli 1uH3bl Om eé
ceomempuy U OMHOCUMENbHO20 NOKA3AMEJISL NPEOMLEHUS.

@opMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, 1aBA€MOE JINH30M.

| X00 1yua, npowedwe2o 1un3y noo npouU380abHbIM Y2JIOM K €€ 21A68HOU
onmuueckoti ocu. [locmpoenue uzoopasdcenuti mouxku u ompesKa npsamou

8 COOUPArOWUX U PAcceu8arowux TUH3AX U UX CUCEMAX.

Onmuueckue npubopvl. Pazpewarowas cnocobnocms. I a3 kak onmuveckas
cucmema.

[Ipenensl NPUMEHUMOCTH F€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. MHTepdepennus cBerta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOI0/ICHN ST MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT
NIBYX KOT€PEHTHBIX UCTOUYHUKOB. [IpriMepsI k1accnyeckux HHTepGEPEHIIMOHHBIX
CXEM.

Judpaxius ceeta. JudpakunonHas pemeTka. Y clioBue HabM0IeHUS TTIaBHBIX
MaKCUMYMOB TIPH TTaJICHUH MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO
PELIETKY.

[Tonspuzanus cBeta

Texnuueckue ycmpodcmea U mexHono2udecKkue npoyeccsl. O04YKH,

ayna,

HccnenoBanue cBOMCTB M300paKeHUH B IMH3AX.
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Mo e MUKPOCKOIIa, TEIECKOTIA.
Hab6mronenue narepdepeHnm cBera.
Habmronenne nudpaxum cera.
Habnronenue aucniepcuu cBera.
[ToydeHue crekTpa ¢ MOMOIIBIO TIPU3MEL.

© o N U e

10. HaGumoneHune nonsipusaiiy CBETa.
Yuenuueckuit skcnepumenm, nabopamopnuie padomol
1. M3mepeHue nokaszaresst IpeIoMIICHUS CTEKJIa.
2. MHccnenoBanue CBOWCTB M300paKEHUIT B INH3AX.
3. HaGmroaeHue qucnepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMOMIbIO TUPPAKIIMOHHON PEIIETKH.

nepuckomn, ¢GoTroarnmnapaT, MUKPOCKOII, TPOSKIMOHHBINA armapar, IpOoCBEeTICHHE
OIITUKH, BOJIOKOHHAs ONTHKA, TU(PPAKLIMOHHAS PELIETKA.

Hemoncmpayuu
1. 3akoHBI OTpakeHUs CBETA.
2. HccnenoBanue mpeaoMIICHUS CBETA.
3. HaGmoneHue nosiHOro BHyTpEeHHEro oTpaxeHus. MoJelb CBeTOBOA.
4. MHccnenoBaHue Xo/a CBETOBBIX IYYKOB 4epe3 IUIOCKONAPAUIEIbHYIO

IUTACTHHY U IIPU3MY.
HccnenoBanue CBOWCTB N300pakeHUH B JIMH3aX.
Mozenu MUKPOCKOIIa, TeJIECKOIa.

HaOnronenne n1BeTOB TOHKUX IUIEHOK.

5
6
7. Habmonenue naTephEpPCHIINH CBETA.
8
9

. Habmronenue mudpakum cera.
10. M3yuenue nudpakiuOHHON PEIIETKH.
11. HaGmonenue qudpakiimOHHOTO CIIEKTpa.
12. HabGnroaeHue qucrepcuu cBeTa.
13. HaGmroneHue moysipu3aiiy CBeTa.
14. TIpuMeHeHne MOIAPOUIOB [T H3YyUCHUST MEXaHHUSCKUX HAITPSHKCHU I
Yuenuueckuit sxcnepumenm, nabopamopmsie padomol, RPAKMUKYM

1.
2.

NG AW

10.
11.
12.
13.

N3mepenne mokaszaress MpeJOMIICHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHHS OT BEILECTBA
(Ha mpuMepe KUJIKHUX JIUH3).

N3mepenune (poKyCHOTO pacCTOSHUS PACCEHBAIOIINX JIMH3.
[Monmyuyenne n300paxxeHNst B CUCTEME U3 IIOCKOTO 3epKaa M JIMH3HI.
[Tonmyyenue n300paxeHus: B CUCTEME U3 ABYX JIMH3.
KoHcTpyHnpoBaHHe TEIECKOTMYECKUX CUCTEM.

Habmtonenue nudpakium, HHTepPEepeHIINN U MONISIPU3aIUU CBETA.
W3yueHne momsApH3alliyl CBETa, OTPWKEHHOTO OT MOBEPXHOCTH
JIMAJIEKTPUKA.

W3ydeHne nHTepQepeHLINH Ja3epHOTO U3ITyUeHHUS Ha JBYX ILENSIX.
Habmronenne nucnepcuu.

Hab6monenue u uiccienoBanre TUPpakimOHHOTO CIIEKTpa.

W3mepeHune JUIMHBI CBETOBOW BOJIHBL.
[lonydyenne cnekTpa M3Iy4eHHS
TU(PPaKIUOHHON PEIIETKH.

CBETO/IMO/a TIPU  TIOMOIIIH
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PA3JIEJ 6. OCHOBBI CITELMAJILHON TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3JIEJ1 6. OCHOBbI CIIELMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
)

Tema 1. Ocnosvr CTO (4 u)

Tema 1. Ocnoeort CTO (5 u)

I'panuLIBI MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [TocTynarsl
CIELMAJIbHON TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISl CKOPOCTH
CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIBHOCTH DWHIITEHHA
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPALLEHUE
JUIMHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTULIBL.

CBs13b Macchl ¢ 3HEpruel 1 UMIYJIbCOM PEISTUBUCTCKOM YacTULIbl. DHEPTHUs
MOKOSI

['paHu1IBI MPUMEHUMOCTH KJIaCCUYECKOM MexaHUKHU. [IocTyaTel criennanbsHon
TEOPUU OTHOCUTEIBHOCTH.
[IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeodbpazoBanus Jlopenna. Ycnopue
IpUYUHHOCTUA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHNU
1 COKpALICHUE JIJIUHBL.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHULBL.
CBs13b Macchl € 3HEpruel U UMIYJIbLCOM PEISTUBUCTCKON YaCTULbl. DHEPTUs
HIOKOS
Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccowl.
IPUEMHUKH, YCKOPUTENIN 3apSKEHHBIX YACTHILI.
Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomolt, npaxmuxkym
OmnpeneneHue  WUMIyJabCa M DHEPIMM  PENATUBUCTCKUX  YaCTHIL
dororpadusM TpeKkoB 3apsKEHHBIX YACTHUIl B MATHUTHOM I10JI€).

CITYTHHUKOBBIC

(o

PA3JIEJ 7. KBAHTOBASI ®U3UKA (15 1)

PA3JIEJI 7. KBAHTOBA S ®U3UKA (25 u)

Tema 1. Inemenmot keanmosou onmuxu (6 u)

Tema 1. Kopnyckynspno — éonnoeoit oyanuszm (15 u )

®otonbl. Dopmysa [lnanka cBs3u 3Hepruu (POTOHA € €T0 YACTOTOU. DHEPruUs
U UMIyJIbC POTOHA

OTxpeiTHe 1 uccnenoBanue porodpdexra. OnbiTol A. I'. CToneToBa. 3aKOHBI
dororddekra. YpaBHeHue DiiHmTeHa g potorddexra. «KpachHas
rpanuna» porodddexra. Jlapnenue ceera. OnbiThl [1. H. JleGenena.
XVMMHUYECKOE JCHCTBUE CBETA.

Texnuueckue ycmpoticmea u npaxmuieckoe npumerenue: (HPOTOIIEMEHT,
doronaTuuk, conHeuHas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu
@013 PeKT Ha YCTAaHOBKE C IIMHKOBOM TIACTHHOM.
HccnenoBanue 3aKk0HOB BHEMIHETo poroaddexra.
CBeToIHnoI.
Conneunas O6arapest.

el A

PaBHOBECHOE TEIJIOBOE U3TyUYeHHUE (M3TydeHue aOCOIIOTHO YEPHOTO TENa).
3akoH cMmernienus Buna. ['unore3za M. [1nanka o kBaHTax.
®oTOHBL. DHEPrus U UMITYJIbC (POTOHA.

®doroaddext. OnbiTet A. I'. Ctonerosa. 3akousl hoTodrddexra. YpaBHeHHE
OnHTeitHa 1 porosddexra. «Kpacnas rpannna» porodddexra.
JlaBieHue cBeTa (B YaCTHOCTH, JaBJIEHHUE CBETAa HA aOCOJIIOTHO MOTJIOLIAIOIIYIO
1 a0COJIIOTHO OTpaXkarolyto nosepxHoctsb). Oneitel [1. H. JleGenena.
BonHoBele cBoiicTBa yactull. Bosnb! ne bpoiins. J[nuHa BonHs! ne bpoits
1 pa3Mephl 00J1aCTH JIOKATU3AIMK IBHXKYIIEHcs yacTulsl. KopryckynspHo-
BOJTHOBOW nyanm3M. Judpakiys 3JeKTPOHOB Ha KpUCTAJIIaX.
Crenuduxa uzmepenuit B Mukpomupe. CooTHOIIIEHNS HEOpeAeIEHHOCTEN
['eitzenOepra

Texnuueckue ycmpoicmea U MexHOA0SUYECKUe NpPoYeccsvl: CHEKTPOMETD
¢dboToaneMeHT, (OoTONATUMK, TYHHEIbHBIH MMKpPOCKOMN, COJHeuHas Oarapes,)
CBETOAMO/.

Hemoncmpayuu

1. ®oro3ddekt Ha ycTaHOBKE C IMHKOBOW TJTACTUHOM.
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no

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekra.
3. HccnenoBaHue 3aBUCHMOCTH COMPOTHUBIICHUS MOTYIPOBOJHUKOB OT
OCBEHIEHHOCTH.
4. Cseromuo.
5. Comnneunas OGarapest.
Yuenuueckuit s3xcnepumenm, nabopamopnsie padomaol, RPAKMUKYM
1. HccnenoBanue ¢porope3ncTopa.

2. Usmepenne mocrosiHHOW [lmaHka Ha OCHOBE  HCCIIEIOBAHUS
doroaddexra.
3. HccrnemoBanue 3aBUCHUMOCTH CHJIBI TOKa 4Yepe3 CBETOMUOA  OT

HaIIps>KCHUAA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuxka amoma (5 u)

Monens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o-4acTHII.
[Lnanerapnas mogens aroma. [locrynater bopa.
W3nyuenue u noriouieHue GOoTOHOB MPU MEPEX0ie aToMa ¢ OJTHOTO YPOBHS
SHEepruu Ha Apyroil. Bunasl ciekTpoB. CekTp ypoBHEH 3HEPIUH aTromMa
BOZOPOAA.
BousiHoBbI€ cBOMCTBA yacTUll. BosiHbl 1e bpoiinsa. KopnyckyisipHO-BOJIHOBO#
JyaJIU3M.

CrioHTaHHOE U BBIHYKJEHHOE U3Ty4YeHUE

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: ClieKTpaabHbIN

aHaJIn3 (COEKTPOCKOIN), Jla3ep, KBAHTOBBII KOMITbIOTEP.

Hemoncmpayuu
Mognens onbita Peszepdopna.
Ornpenenenne JUIMHBI BOJIHBI JIa3epa.
Habmronenue nuHeiuaThIX CIIEKTPOB M3TyYEHHUSL.
Jlazep.
Yuenuueckuii 3xcnepumenm, nabopamopnwie padomot

1. Habmonenue mMHENRYaTOrO CHIEKTpA.

s wnN e

OnbIThI IO MCCIIEIOBAHUIO CTPOEHHUs aToma. [ [nanerapuas monens atoma
Pezepdopra.
[Toctynatsl bopa. U3nydenue u nornomienre GoTOHOB MpH Iepexo/ie aToMa
C OJTHOTO YPOBHsI DHEPI'MH Ha JIPYrou.
Bubl ciekTpoB. CEeKTp ypOBHEHN SHEPIHHU aTOMa BOJIOPOAA.
CrioHTaHHOE ¥ BBIHYXJICHHOE U3JIydeHHE cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHol02UdecKue npoyeccyl. CIEKTPabHbIN
aHaJIU3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIbIOTEP.
Hemoncmpayuu
1. Mogens onbita Pesepdopra.
2. HaOmoneHve THHEHYIATHIX CIIEKTPOB.
3. YcrpoiicTBO U IEHCTBUE CUETUYMKA HOHU3UPYIONUX YaCTHII.
4. OmnpeneneHre NTUHBI BOTHBI JIA36PHOTO U3TYYCHUS.
Yuenuueckuit skcnepumenm, nabopamopnsie padomolt, npaxmuxkym
1. HaGnrogeHune TUHEHYATOTO CIIEKTpA.
2. HWccnenoBaHue CHEKTpa  pa3peKeHHOTO
Y U3MEPEHHE MOCTOSTHHON Punbepra.

aTOMApHOTO  BOJIOPOAA

Tema 3. @uzuka amomnozo aopa u nemenmapuwvix wacmuy (5 u )

Tema 3. Duzuka amomnozo aopa u nemenmapnuvix wacmuy (5 u )

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTh CTPOCHHUS s/ipa. OTKpbITHE
pamuoakTuBHOCTU. OMbITH Pe3epdopaa mo onpeneneHno cocraBa
paaroaKkTUBHOTO U3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3mIydeHHs..

HyknonHnast mozens siipa [eiizen6epra—IBanenko. 3apsin siupa. MaccoBoe
qucio sapa. M3oromsl.
PannoakTuBHOCTB. AJb(ha-pactiaj. IJICKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
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Binsinue paqnoakTUBHOCTU Ha XKUBbIE OpraHu3Mbl. OTKpPBITHE TPOTOHA U
HerTpona. Hykiionnas monens spa I eitzen6epra—LlBanenko. 3apsn sapa.
MaccoBoe uncio siapa. Mzotomnsl. Anbga-pacnai. DIeKTpOHHBIN 1
MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyeHue. 3aKOH paliOaKTUBHOTO
pacmniaia. DHEprus CBsI3U HYKIIOHOB B sijipe. SlnepHbie cuibl. JledexT Maccer
sapa. SnepHsie peakuuu. lenenue u cuuTe3 saep. SaepHeiil peakTop.
Tepmosinepusiii cunTes. [po0aeMbl M NEPCIEKTUBHI SCPHOM SHEPTETHKH.
JKOJIOTUYECKHE aCIIEKThI SJIEPHON IHEPIeTUKH. DJIeMEHTapHbIC YaCTHUIIBL.
OTtkpsITHE T03UTPOHA. MeTO1pI HAOTIOAEHUS M PETUCTPALIUU 3JIEMEHTAPHBIX
yactull. OyHaaMeHTaIbHbIe B3auMoieiicTBs. EquHCTBO (hrusnueckoi
KapTUHBI MUPa
Texnuueckue ycmpoucmea u npakmuieckoe HnpUMeHeHue:
Kamepa Buibcona, siiepHbIi peakTop, aToMHasi 0oMOa.
/emoncmpayuu
1. CYéTYMK MOHU3UPYIOLIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut
1. HccnenoBanue TpekoB YacTHil (TI0 TOTOBEIM (hoTorpadusim).

JO3UMETD,

["amma-u3nmyudenue. 3aKoH paJo0aKTUBHOIO pacnazia. PaguoakTUBHBIE H30TOIIBI B
npupoze. CBONCTBAa MOHU3HUPYIOILETrO U3JIydeHUs. BinsgHue painoaKTUBHOCTH
Ha JKUBbIe opraHu3Mel. EcrecTBeHHbIH (hOoH n3nmydenus. JJo3umerpus.
DHeprust cBA3M HYKIIOHOB B sAape. SAnepusle cuibl. Jledekt macchl sapa.
SAnepubie peakuuu. Jlenenue u cunres saep. Anepusie peakropsl. [Ipobiaemsr
YIIPaBISIEMOr0 TEPMOAIEPHOIO CUHTE3A. DKOJIOTHUECKUE aCTIEKThI PA3BUTHUSA
SIICPHOM DHEPreTUKU. MeTObl PETUCTPALMU U UCCIIEA0BAHUS JIEMEHTAPHBIX
yacTull. DyHnaMeHTanbHbIE B3aUMOICHCTBUSA. baprOHBI, ME30HBI U JICITOHBI.
[IpencraBnenue o CtanaapTHoOi Mozaenu. KBapk-riirooHHast MOJIEIb aIpOHOB.
®usuka 3a npeaenamu CtanaapTHond Monenu. TéMHas Matepust U TEMHAs
sHeprus. EnuHcTBO (pusnueckoit KapTUHBI MUpA.

Texnuueckue ycmpoticmea u mexHoi02uvecKue npoyeccovl. 103UMeETp, KaMepa
BunbcoHna, siepHBIi peakTop, TEPMOSIAEPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsi TOMOTpadusl.

Yuenuueckuit sxkcnepumenm, nadopamopnvie pabomoi, npaKmuKym

1. HccnemoBanue TpeKoB YacTHil (TI0 TOTOBEIM (hoTOrpadusiM).
2. HccnenoBaHue panoakTHBHOTO (pOHA C MCTIOIB30BaHUEM JI03UMETPA.
3. HW3yudenue noryomeHus 6eTa-4acTHIl A TFOMUHUEM.

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUUN U ACTPODOU3UKU (7 u)

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMMUU U ACTPODOU3UKU (12 1)

Tema 1. Dnemenmor acmpogpuzuxu (7 u )

Tema 1. Dnemenmor acmpogpuzuxu (12 u)

Tanbl pa3BUTUA acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Bun 3BE3nH0r0 HebGa. Co3Be3nusi, ipKkue 3BE3IbI, INIAHETHI,

nx Bugumoce AsrmkeHne. Comaeunas cucrema. Connue. ColHedHas
akTUBHOCTH. VcTounuk sHeprun ConHila u 3BE311. 3BE3/1bI, UX OCHOBHBIC
XapaKkTEepUCTUKU. J[MarpamMmma «CreKTpalibHbIN KJIACC — CBETUMOCTbY. 3BE3 /bl
TIIABHOH ITOCJIEIOBATEILHOCTH. 3aBUCHMOCTD «Macca — CBETHUMOCTE)

IU1s 3BE3] TJIABHOM IOCIIEI0BATENBHOCTU. BHYyTpeHHEE CTpoeHUE 3BE3 .
CoBpeMEHHbIE TPEACTABIICHUS O TPOUCXOKICHUH 1 3BOTIOLMHU COJHIIA U
3BE3]1. DTaIbl XKU3HU 3BE3].

Muteunbiii [Iyte — nama [Manaktuka. [Tonoxenue u npmxenune ColHIa B
["anaxtuke. Tunbl ramakTuk. Pagroranaktuku u kBasapsl. YEpHbIE IBIPHI B
aapax rajaktuk. Beenennas. Pacimmpenue Beenennoit. 3akon Xa06ua.
Paz0eranue ranaktuk. Teopus bonbiioro B3peiBa. PenukroBoe usnyueHue.
Macmrabnas ctpykrypa Beenennoii. Meraramaktuka. Hepeménusie

DTanbl pa3BUTUS aCTpOHOMUU. [IpuKIagHOE M MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUU. [I[pUMEHUMOCTH 3aKOHOB (PU3UKH 117151 OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX 00BEKTOB.

MeTo/1bl ACTPOHOMHYECKUX UccaeqoBaHui. COBPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJIMOTENIECKOIBI, BHEATMOC(epHast aCTPOHOMHUSI.

Bu 3Bé3mnoro He6a. Co3Be3nus, ipkue 3BE3/bl, INTAHETHI, UX BUANMOE
NIBIDKCHUE.

ConHevyHas cucTeMa.

Connue. Conneuynast akTuBHOCTh. McTounuk sneprun ConHila u 3BE31.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CHeKTpabHBIN KJIacc —
CBETHMOCTbY. 3BE3/IBI ITIaBHOM IMOCIICAOBATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB) ISl 3BE3]T IIIaBHOM MOCIIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOeHUE

3BE3/1. COBpEMEHHBIE MPECTaBICHUS O TPOUCXOKICHUU U 3BoJtonnu ConHIa U
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poOIeMBbI aCTPOHOMUH.
Yuenuueckue naoniooenusn
1. HaGmioneHus HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BaHUEM|
KOMITBIOTEPHBIX ~MPUJIOKEHUM JUIsI  ONpPENEJICHUSI  MOJOKECHHUS
HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[HS]
CeBepHOro noxymapus u sipkue 3BE3/IbI.
2. HabOmoaenus B Teneckon JIynsl, mianet, Mieunoro [TyTu.

3BE3.1. DTallbl JKU3HM 3BE3]I.
Mueunbiii [Iyte — nama [Manaktuka. [Tonoxenue u npmxenue ColHila B
["amakTuke. Tunel ramakTuk. Paguoranaktuku u kBazapsl. YEpHBIC TBIPHI B
spax ranakTuk. Beenennas. Pacmupenue Beenennoii. 3akon Xa66ma.
Paz6eranme ranaktuk. Teopust boibioro B3peiBa. PemmkToBOC N3ITydeHHE.
MacmrabHas cTpykTypa Beenennoii. Meraranaktuka.
Hepeménnsie mpo6aemMbl aCTPOHOMHH
Yyenuueckue naonooenus:

1. HaOmronenus 3BE3IHOTO Heba HEBOOPYKEHHBIM rj1azoM
C HMCMOJIb30BaHUEM KOMITBIOTEPHBIX MPHIIOKEHUHN ISl ONPEICIICHHUS
MOJIO’KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEepHOIo MOMyIIapHsi U SIPKUE 3BE3IIBI.
HaGmonenus B teneckon JIyHbI, TUIaHeT, TyMaHHOCTEH W 3BE3AHBIN
CKOILICHHUH.

OU3BNYECKHUU ITPAKTUKYM (16 1acoB)

Cnocobvl usmepenus @usudeckux 6enuduH C UCNOIb308AHUEM AHANO208bIX
U Yudposvix UsMepUMenbHbIX NPUOOPOE U KOMNLIOMEPHBIX OAMYUKOBbIX CUCTHEM.
Abconromuule u OmHOCUMENbHbIE NOSPEUHOCIU UZMEPEHUT (PUSULECKUX BETUUUH.
Oyenxa epanuy nozpewHocmeu.

IIposedenue KoceeHHbIX usMepeHull, UCCIe008AHUL 3A8UCUMOCTIEL
QusuyecKux eruyut, NPoBepPKa NPedloNCeHHbIX 2unomes (8blO0p u3 pabom,
ONUCAHHBIX 8 MEMAMUYECKUX Pa30enax « Yuenuueckuu skcnepumenm,
nabopamopusie pabomul, NPAKMUKYMY).

OBOBIAIOUIEE TTOBTOPEHUE (4 u)

OBOBIIAIOHIEE TOBTOPEHMUE (15 1)

Pornb ¢pusuku n acTpOHOMUY B SKOHOMHUYECKOH, TEXHOJIOTUIECKOH,
COLIMATILHOU M TUYECKOU chepax NesTEIbHOCTH YeIOBEKa; POJIb U MECTO
(U3UKH U aCTPOHOMHUHU B COBPEMEHHOW HAyYHOUN KapTHHE MUPA; POJIh
¢busnueckoit Teopun B HOpMHUPOBAHHUH MPEACTABICHUHN O HU3NUECKOM
KapTUHE MHUPa, MECTO (PU3NUECKON KApTUHBI MUpPA B OOIIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABIEHUN O IIPUPOJIE

O0600611eHre U cucTeMaTU3alus CoIep KaHus pa3iesioB Kypca «MexaHukay,
«MonekynspHas QU3UKa U TEPMOJIUHAMUKAY, «DIEKTPOAUHAMHUKAY,
«Konebanus 1 BoHb», «OCHOBBI CHIEIMATILHON TEOPHUH OTHOCHUTEIBHOCTH,
«KBanToBast ¢puznkay, «1eMEHThl aCTPOHOMUU U aCTPODUBUKI.
Ponme ¢u3ukn W acTpOHOMMHM B OSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHOM M ATHUYECKON cdepax NesATENIbHOCTH YelIOBEKa; pojib U MECTO
(GU3MKKN U acCTPOHOMHHM B COBPEMEHHOW HAay4yHOW KapTHHE MMpa; 3HAUCHUE

OTNHUCATEIHPHOM, CUCTEMATU3UPYIOIICH, OOBSICHUTEIHLHON W MPOTHOCTUYECKOM
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byHKUMH (PU3MUECKO Teopuu; posib (PU3UUECKON TeopuH B GOPMHUPOBAHUU
IpeACTaBICHUN O PU3NYECKOW KapTHHE MHUpA, MECTO (pU3NYEeCKOW KapTHHBI
MHUpa B O0LIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN
0 mpupose

Peseps (3 u) Peseps (10 u)

TemaTHueckoe 11 AaHUpPOBaHME Kypca

11 kacc
Bazosviit yposens (2 uaca) ‘Ya/ly@zelmbu? yposens (5 uacos)
Komn-Bo DJIeKTPOAHHAMMKA(1pookenne) 11/27
4acoB MarnuTHoe noJie 6/14
1 B3auMozeiicTBuE TOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarHutHoe
rosie. BeKTop MarHuTHOM MHAYKIMH. [IpuHIUII CylTeprno3uIMK MarHUTHBIX TOJIEH.
JIvHUM MarHUTHOW MHAYKIUH.
1 MarauTHoe 1oJje NPOBOJHUKA C TOKOM (IIPSIMOTO IMPOBOJHHUKA, KATYIIKU U
Kpyrosoro Butka). OnsiT Dpcrena. KaprrHa nMHUI MarHuTHOM MHIYKIIUA TOJIS
MOCTOSTHHBIX MarHUTOB.
1 Onpedenenue ycioguil RPUMEHUMOCIU MOOeNU OOHOPOOHO20
MacHumHo20 noJis.
1 Onpedenenue HanpasieHus UHOYKYUU MASHUMHO20 NOJIsL
nposoOHUKA C MOKOM
1 Maznumnoe none 6 sewjecmee. Peppomaznemuru, napa- u -
OuamazHemuxu
1 Cuna Amrnepa, e€ HarpaBJICHUE U MOYJIb.
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Cuna JlopeHua, e€ HalpaBJIeHUE U MOYJIb.
JIBrKeHME 3apsKEHHOM 4acTULbI B OJHOPOJHOM
MarHuTHOM noje. Padora cuiel JlopeHna.

IIposedenue KocseHHbIX usmeperull cuivl Amnepa, nposederue
uccnedosanus - 3asucumocmei  medxncoy — puzuueckumu
BEUYUHAMU U ONBIMOG N0  NPOBEPKE  NPEONONCEHHOU
2unomesvl Npu U3YYeHuu Oetcmeuss NOCMOAHHO20 MASHUMA
HA PAMK) € MOKOM

ObvsicHenue 0CHOBHLIX NPUHYUNOG OeUCMEUsl MEXHUYECKUX
ycmpoucme

IIpumepyl pewenus 3a0au no meme « Cuna Amnepay

TexHumyeckne yCTpOﬁCTBa N TCXHOJIOTHYCCKHUEC IMPOLUCCChI: TPUMCHCHHUEC
[MOCTOSAHHBIX MAI'HUTOB, 3JICKTPOMATIHUTOB, TCCTCP-MYJIbTUMETDP, IJICKTPOJABUTATCIIb
ﬂKO6I/I, YCKOPUTEIIN DJICMCHTAPHBIX YaCTHULI.

Jlaboparophas pabora Nel «HabmtoneHue eiicTBUsi MArHUTHOTO MOJISE HA TOK»

Ipumepol pewrenus 3a0au no meme « Cuna Jlopenyay

[Pewenue pacuémuulx 3a0a4 ¢ A6H0 3a0AHHOU U HES8HO
3a0annoll huzuieckoli MoOenblo € UCNONb308aHUEM OCHOBHBIX
3axono6 u popmyn no meme «Maznummnoe nonex.

Peuenue kauecmeenHblx 3a0ad, mpeoyiouux npumeHeHus
snanut no meme «Macnummuoe nouey.

DJieKTpOMarHuTHast HHAyKus 5/13

SIBneHue dMEeKTPOMAarHUTHON HHAYKIMH. [I0TOK BEKTOpa MarHUTHOM WHAYKIIUH.
O/1C uHyKIUU.

3aKoH 3JIeKTpOMarHUTHOM nHAykuuu dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyko.

O/{C unoykyuu 8 npo8oOHUKe, OBUNCYUIEMCA NOCMYNAMENTbHO
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8 0OHOPOOHOM MACHUMHOM NOJIe.

[ Ipumepbl pewenus 3a0ay no meme «3aKoH
NEKMPOMASHUMHOU UHOVKYUUY

[Pewenue pacuémuulx 3a0a4 ¢ 16HO0 3a0AHHOU U HESEHO
3a0anHOU pusuuecKol MOOENbIO ¢ UCNOIL30BAHUEM OCHOBHBIX
3aK0H086 U Ghopmyn no meme « DNEKMPOMASHUMHASL UHOYKYUAY.

[IpaBuio Jlenua. UuayktuBHOCTh. Karymika
WHJIYKTUBHOCTH B I[EITH MOCTOSTHHOT'O TOKA.

SBnenne camonnaykuuu. 3J{C caMOMHAYKIIUY.

|Peutenue kauecmeeHHblx 3(1()61’«!, mpe6yi0u;ux NPUMEHEHUA
3HAHUL N0 meme ((3ﬂ€Kmp0MaZHLlI’HHa}l quykuuﬂ».

| Aneopumm ucnonvsosanus npasuna Jlenya 0ns onpeoenetus
Hanpaeienus moKa 8 KOHmype npu auaiuze epaguyecKux u
9KCNEepUMEHMANIbHBIX 340aY

Coopka mooenu 31eKmpoMAacHUMHO20 2eHepamopd

DHeprust MAarHUTHOTO MOJISI KATYIIKU C TOKOM.
DNEeKTPOMarHUTHOE T0JIe

JIaGoparopHas paGota Ne2
«V3ydeHue sIBICHUS IIEKTPOMArHUTHON MHTyKIIN

Obvsichenue 0CHOBHbIX NPpUHYUNoe oeticmeust mexHUu4ecKux
yCI’ﬂpOﬁCWl@ U mexrnosocudecKux npoyeccos, naxKux Kak.
uHayKLﬂ/tOHHa}l neuo, COﬂeHOI/la, sawyjuma om jaeKkmpusayuu
mej npu O0BUIICEHUL 8 MACHUMHOM NOoJae 3eMilu.

Obobwaroue-nosmopumenvHoe 3ausimue no meme
«DNeKmpoMacHUMHASL UHOYKYUS»

3auem no meme ((3JZ€Kmp0Ma2HuWIHaﬂ um)ym;wz
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Konedanus u BoaHbI (60 1)
Mexanunveckue kojaedanusi 5-/10

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonmnueckue konedbanus. Kunemaruueckoe u
JMHAMUYECKOE OIIUCAHUE. DHEPreTHUECKOE
onucaHue (3aKOH COXPaHEHHsI MEXaHUYECKON
SHEPIUn).

Bv1600 ounamuueckoeo onucanus capmMoHU4ecKux Koneoanuil uz
UX DHEPeemu4ecK020 U KUHeMAmu4ecko20 ONUCAHUSL.

Buvinyscoennvle konebanus. Pezonanc. Pesonancnas kpueas.
Brusnue 3amyxanus Ha 6u0 pe30HaHCHOU KPUBOIIL.
Asmoxkonebanus.

Pewenue pacuémnvix 3a0au ¢ 1610 3a0aHHOU U HEA8HO
3a0anHOU hu3u1ecKoli MOOENbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Mexanuueckue KoneoOaHuUsLY.

Ammuintyna u gasza konedanuil. CBsS3b aMIUIUTY/IbI KOJIEOaHUH UCXOAHOM
BEJIMYMHBI C aMIUIUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUS.

[Teprox u yactrora konebanuit. Ilepron MabIx cBOOOIHBIX KOJeOaHUN
MaremMaTH4yeckoro MasitHuka. [lepuos cBOOOTHBIX KoeOaHUH MPY>KUHHOTO MasITHUKA.

Pewenue xauecmeennulix 3a0au, mpedyowux npumeHeHus
3HaHUl no meme «Mexanuueckue KoieOanuay.
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ObvscHeHue OCHOBHbIX NPUHYUNOG OtiCIGUsL MEeXHUYECKUX
YCMPpOoUicma, makux KaK: MempoHOM, 4acbl, Kayenu,
MY3bIKAIbHbIE UHCIPYMEHMbL, ceticmMozpag.

Jlabopamopnas paboma Ne3 « Onpedenenue yckopenus
C80000H020 NAOEHUs NPU NOMOWU MASIMHUKA

DJIeKTPpOMarHuTHbIE Kosiedanus 7/15

Konebarenbubiiit KOHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIEC KOJICOAHMSI B UCATbHOM
KoJIe0aTenbHOM KOHTYpE.

®opmyna TomcoHa.

Ce536 amnaumyosl 3aps0a KOHOEeHCamopa ¢ AMNaAumyoou
CUbl MOKA 8 KOJIeOamenbHOM KOHMYpe

Pewenue pacuémmuuix 3a0ay c 1610 3a0aHHOU U HEABHO
3A0aHHOU PU3ULECKOU MOOETbIO C UCTIONL30BAHUEM OCHOBHBIX
3aKOH08 U hOpMYN nO meme « DNeKmpomazHumHole
KoneOaHus»

Pewenue kauecmsennvix 3a0ay, mpedoyowux npumeHeHus.
3HAHUIL O meMme « DNeKMPOMACHUMHbLE KONeOAHUY

3akoH COXPAHCHUA SHEPIrun B UICAJIbHOM KoJIe0aTeTbHOM KOHTYpE.

3aTyxarolye eKTPOMarHuTHbIE KoneOaHus. BoIHyXIeHHBIE AJIEeKTPOMarHUTHbIE
kosiebanus. [lepemeHHbI TOK.

CpaGHeHue MeXAHUHUECKUX U DTIEKMPOMACHUNTHBIX Konebanuil

ObvsacHeHue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCMPpOoUcme, maKkux Kak: 31eKmpudeckutl 360HOK, 2eHepamop
nepemenHo20 MoKa, TUHUU dNIeKmponepeoay

Onpedenenue ycno6utl NPUMEHUMOCMU MOOENU UOCAIbHO2O0
KoebamenbHo20 KOHmypa
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MoLHOCTb NepemMeHHOro Toka. AMNNTYAHOE 1 AeNCTBYIOLWEee 3HaYeHne CUbI
TOKa M HaNpAXXeHWA Npu pa3inyHoi Gopme 3aBUCMMOCTN NEPEMEHHOTO TOKa OT
BpemeHn. CuHYCOM1aIbHBIA IEPEMEHHBIH TOK.

WneanwvHbiii Tpanchopmarop. [IponsBocTBo, mepeaaya u noTpediieHne
ANEKTPUUECKOM dHEpTruu. KynbTypa HCHOJIB30BAHUS AIEKTPOIHEPTUU B
MOBCEHEBHOM XKM3HU. TeXHUYECKHE YCTPOICTBA U TEXHOJIOTMUECKHUE MPOIIECCHI:
ANEKTPUYECKU 3BOHOK, FTEHEPATOP MEPEMEHHOT0 TOKA, IMHUU JJIEKTponepeaayd

Pezucmop, konoencamop u kamywka uHOyKmueHoCmu 6 yenu
CUHYCOUOATILHOR20 NepemMeHHo20 moka. Pezonanc mokos.
Pezonanc nanpsorcenuii.

Jlemoncmpayus akmugHo2o, eMKOCMHO20 U UHOYKMUBHO2O
conpomueieHuu

Pewenue kauecmsennvix 3a0ay, mpedoyowux npumeHeHus.
3HAHUU NO MmeMme « DNeKMPOMASHUMHbBLE KONEOAHUY.

MexaHH4YecKHe H 3JIEKTPOMArHUTHBIE BOJTHBI 5/10

MexaHu4ecKre BOJIHBI, yCIOBUS UX pactpoctpaneHus. [lonepednsie

U IIPOJI0JIbHBIE BOJHBL. [lepros, CKopocTh pacipocTpaHeHus U JUTMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAKEHHE, TIPEIIOMIICHHE, HHTEPPEePEHIINS
U TupaKius.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
[IymoBoe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

H3yyenue pacnpocmpanenust 36yK0BbIX 801H 8 3AMKHYMOM
npocmpancmee.
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Pewenue zaoau

Obvsichenue 0CHOBHBIX NPUHYUNOE OCUCMEUSL MEXHUYECKUX
VCMPOUCM8 U MEXHOI02UEeCKUX NPOYECCO8, MAKUX KAK:
MY3bIKATIbHbLE UHCMPYMEHMbl, paoap, paouonpuémnux,
menesusop, anmenna, meiegon, CBY-neuw, yrompazeykosas
OUACHOCMUKA 8 MEeXHUKe U MeOUyUHe.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYyUYECHUS] DJICKTPOMAarHUTHBIX BOJIH.
CBolicTBa IEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, IPETIOMIIEHHUE, OJISpU3alus,
uHTepdepeHIys U Audpakiys. B3auMHasi OpUEHTALUS BEKTOPOB

B DJIECKTPOMAarHUTHOM BOJIHE.

[[Ixana 31eKTpOMarHUTHBIX BOJIH. [I[prMeHeHNEe 3JIeKTPOMAarHuTHBIX BOJTH
B TEXHUKE U OBITY. TeXHUUECKHE YCTPOUCTBA U MPAKTUYECKOE PUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTBI, pajiap, paAuONpUEMHHUK, TEIEBU30pD, AHTCHHA,
tenedon, CBU-neus, ynpTpa3BykoBasi IMarHOCTUKA B TEXHUKE M MEIUIIMHE
[IpuHIIMIIBI paAOCBA3U U TeIeBUICHUS. Paqnonokaiusi.

Pewenue xauecmsennwix 3a0a1¢, mpe6y}0u4ux NPUMEHEHUA
3uanuil no meme «Mexanuveckue u SNIeEKMpomacHUmMHbvle
BOJIHbL)

Pewenue xauecmesennwix 3a0al¢, mpe6yi0u;ux NPUMEHEHUA
3uanuil no meme «Mexanuveckue u INIEKMpomMacHUmMHbvle
BOJIHbL))

Yempoiicmeo u npunyun pabomer npocmetiuie2o
paouonpuemMHuKa

Onruxa 10/25

[IpssMonnHETHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHOM cpene. JIyd cera.
TodeuHblii ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3akoHbI OTpaxkeHUsl cBeTa. [locTpoenue n3obpaxeHuit
B IJIOCKOM 3€pKaJie.
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Habnooenue onmuueckux anenutl, npogedeHue KOCEeHHbIX
usMepeHul, UCC1e008anUsl 3A8UCUMOCTEN PUBULECKUX
8eUYUH U ONBIMOB NO NPOBEPKE NPEONONCEHHOU 2UNOMe3bl
npU U3yYeHuU s181eHUL NPeLOMICHUsS. C8ema HA cpaHuye
pasoena 08yx cpeo, npeioMieHuUs: ceema 8 coouparowell

u pacceugaroweli IUH3AX, 60THOBbIX CEOUCHE CEEMA.

Ilocmpoenue u pacuém uzoopasdcenutl, co30a8aemvlx
NIIOCKUM 3EPKATIOM

Copepuueckue 3eprana

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOJIFOTHBIN TOKA3aTEeINb
NPEIOMJICHUSI.

Hucnepcus ceera. CroxHbIi cocTaB 6enoro csera. L{er.
[TonHoe BHyTpeHHEE OTpaxeHue. [IpeaenpHblid yroi mojaIHoro BHYTPEHHETO
OTpaKEHHUS.

Jlabopamopnas paboma Ned «Hzmepenue noxazamens
NpeloMIeHUs CIEKa)

OmmnocumenvHulli nokazamenv npenomaerus. [locmosncmeo
Yacmomul ceema u COOMHOWeEHUe OJIUH B0IH NPU NEPEX00e
MOHOXPOMAMUYECK020 c6ema uepe3 epanuyy pazoenda 08yx
onmu4eckux cpeo.

Xoo nyueii 6 npusme.

C061/Ipa101une " pacCCUBaArONIUC JINH3BI. Tonkas 1uH3a. CDOKYCHOC pacCTosAHUC
M ONITUYECKas CHJIa TOHKOM JIMH3EI.

®opmysa TOHKOM JIMH3BI. Y BEIMUEHUE, JaBAEMOE JIMH30U

Jlabopamopnas paboma Ne5 « Onpedenenue onmuyeckou
CUIbL U POKYCHO20 pACCMOAHUA COOUPAIOUfell TUH3bLY

3asucumocmv poKycHO20 paccmos s MOHKOU ChepuiecKoll
JIUH3bL OM €€ 2eoMempuU U OMHOCUMENLHO20 NOKA3AMENs
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NpeloMIEeHUA.

Xo0 nyua, npouteowte2o 1uH3y NOO NPOU3BOJILHBIM Y2lIOM K €€
2nagHol onmuyeckou ocu. [locmpoenue uzoopasicenuti mouxu
U ompesKa npsaMoll 8 COOUPAIOWUX U PACCEUBAIOWUX IUHZAX
U UX cucmemax.

OnTuueckue npudopsl. Pazpemaromas cnocoOHOCTh. ['1a3 Kak ontudeckas
cucrema.
[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONITUKH.

TexHu4eckue ycTpoucTBa U TEXHOJIOTUYECKHUX IPOLECCHL: OUKH, JIyla, IEPUCKOIL,
¢doroanmnapar, MUKPOCKOII, TPOEKLIUOHHBIN anmnapar, NPOCBETIEHUE ONTHKH,
BOJIOKOHHAS ONITUKA, AU(PPAKIIMOHHAS PEIIETKA .

Hpoceemﬂeuue onmukKu

Tlocmpoenue u pacuém uzobpasicenuil, cO30a6aemblx
NJIOCKUM 3ePKAIOM, MOHKOU JTUH3O.

Peuienue xauecmseenHnolx 361@6111, mpe6y}0u4ux npuUmMeHerus
3uanull no meme « Onmuxay

Bonnosas ontuka. MaTepdepenuns cera. KorepeHTHbIE HCTOUHUKU. Y CIIOBHS
HaOJI01eHUSI MAKCUMYMOB 1 MUHMMYMOB B HHTEP(EPEHLIMOHHOM KapTHHE OT JBYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMepr! kitaccuuecknx HHTEP(EPEHIIMOHHBIX CXEM.

Judpaxus ceera. udpakuronHas pemérka. Y cioBue Hab0IeHUs ITIaBHBIX
MaKCHMYMOB IpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha TU(PaKLIHOHHYIO
pemérky. [lonspusanus ceera

Jlabopamopnas paboma Ne6 « Uzmeperue O1uHbl c6emo6oli
BOJIHLLY

Ob6vsicHenue ocobennocmell nPOMeKanHUsi ONMUYEeCKUX
sA61eHull: uHmepgepenyuu, OuGpaxyuu, OUCnepcu, NOIHO20
BHYMPEHHE20 OMPANCEHU.

Pewenue pacuémmuwix 3a0au ¢ 1610 3a0aHHOU U HESA8HO
3a0anHOU (hu3ULecKol MOOENbIO ¢ UCNONb308AHUEM OCHOBHBIX
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3aKOHO08 U popmyn no meme «Onmukay

OCHOBBI CHIENNAILHOI TEOPUH OTHOCHTEJIHLHOCTH 4/5

I'paHnLIBI IPUMEHUMOCTH KJIaCCHYECKOU MeXaHUuKHU. [locTymaTel crienuanbsHON
TE€OPUU OTHOCUTEILHOCTH.

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH U COKPAIICHUE
JUIAHEL.

lIpocmpancmeenno-epemennoti unmepean. llpeoopazosanusi
Jlopenya. Ycnosue npuuunnocmu.

Ipakmuxym
Ipakmuxym
OHeprus U UMITYJIbC PEISTUBUCTCKON YacTULbl. CBSI3b MAacChl C SHEprue
Y IMITYJIECOM PEJIITUBUCTCKOMN YaCTHUIIbI. DHEPT U IIOKOS
TexHUueCcKne yCcTpoicTBa U TEXHOJIIOTHUECKUE ITPOLIECCHI: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTENHN 3apsSKEHHBIX YaCTHI]
IIpakTkym
[IpakTrKym
JlaGopaTopHas paboTa

KBanrtoBas ¢pusuka 15/25
KopnyckyJasipHo- BoIHOBOI xyaam3m 6/15

PaBHOBecHOE TemIoBOE U3NMyueHNE (M3TydeHne aOCOTIOTHO YEPHOTO TeNa).
I'unoresa M. Ilmanka o kBaHTax.

59




®DOTOHBL. DHEPTrUs U UMITYJIbC (DOTOHA.

3axon cmewenus Buna.

ObvsicHeHue 0CHOBHBIX NPUHYUNOE OCUCMBUSL MEXHUYECKUX
yempoucme, makux Kak: cnekmpomemp, (pomosiemeHnm,
Gomooamuuk, myHHeIbHbII MUKPOCKON, COJIHeYHas bamapest,
€6emoouoo.

Pewenue pacuémmuvix 3a0au ¢ 16HO 3a0aAHHOL U HESLBHO
3a0aHHOU PU3ULECKOL MOOEbIO C UCNONb308AHUEM OCHOBHBIX
3aK0HO08 U hopmyn no meme «Keanmoauvle saenenusy.

®otoaddext. Onbitel A. I'. Croneroa. 3akonbl poTodddekra.

VYpasHenue DiiHmreliHa 115 poroaddexra. «Kpacnas rpanuna» pororddexra.

Onpedenenue ycnosuil NPUMEeHUMOCMU KEAHMOBOU MOOeU
ceema.

AHanusz Keanmosvix NPOYECCco8 ¢ UCNONb30BAHUEM YPAGHEHUS
Duinwmetina ona oomospgexma, npunyuna coomHoueHUt
Heonpeoenénnocmu I etizenbepaa.

Pewenue kauecmsennvix 3a0ay, mpedoyowux npumeHeHus.
3HaHuil ho meme «Keanmosvie s61eHUAN.

JlaBneHne cBeta (B Y4aCTHOCTH, JIaBJICHUE CBETa Ha a0COIOTHO TOTIIOMIAOIIYIO
1 abCOTIOTHO OTpakaronryro mosepxHocTh). OmbiTel [1. H. JIeGenena.

TexHU4ecKkne yCTpoCTBa U TEXHOJIOTHUECKHE MPOLECCHI: CIIEKTPOMETP,
¢doTor1eMeHT, (HOTOATYNK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHast Oarapes,
CBETOAMOJ
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Bonnoesuvie ceoticmsea wacmuy. Boanwl de bpoiina. /[nuna
801HbL Oe bpotiis u pasmepwvl obracmu 10KaIU3AYUU
osudicyuetics wacmuywvl. KopnyckyisapHo-601H0801 OVaiu3M.

Jugdpaxyus snekmponos na Kpucmaniax.
Cneyughuxa usmepenuti 8 mukpomupe. CoomuoueHus
Heonpeodenénnocmeli I elizenbepea

Pewenue xauecmeennulx 3a0au, mpedyowux npumeHeHus
3Hanuti no meme «Keanmoeuvle s61enusy.

®dusuka aroma 4/5

OmnBITH 110 UCCTIEIOBAHMIO CTPOSHUS aToMa. [[manerapHas Mosienb aToma
Pesepdopna.

IToctynatsl bopa. M3nyuenue u norinomeHue (pOTOHOB MPH IEPEXOIE aTOMA
C OZIHOTO YPOBHS 3HEPTUH Ha JAPYroil.

Ananus KaHmMo8wIX NPOYECco8 Ha OCHOBE NEPBO2O U BMOPO20
nocmynamos bopa

Ipakmuxym
Ipakmuxym

Bunpbl ciektpoB. CieKTp ypOBHEM SHEPTUH aTOMa BOJOPO/A.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YeHHUE CBETA.

TexHuUecKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: CIIEKTPAIbHbIA aHAN3

(CTIeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP
ITpakTkym
[IpakTuxym
JlabopaTopHnas pabota
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du3KMKa AaTOMHOI0 SIIPA U 3JIEeMEHTAPHBIX YacTuIl 5/5

Hyxnonnas monens sanpa ['eitzendepra—Banenko. 3apsn siapa. MaccoBoe uncio
sapa. U3oTomsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
[Mamma-uznyuenue.

Ipakmuxym
Ipakmuxym
Pewenue 3aoau

OHeprus cBsA3M HYKJIOHOB B sijipe. SlnepHble cuibl. Jledekt maccenl aapa. SAnepHble

peakuuu. /lenenue u cuHTE3 A1€ep

SAnepusbie peaktopsl. [IpobiemMsl yripaBisieMoro TepMosI€pPHOI0 CUHTE3A.

OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON DHEPTETUKH.
Ipakmuxym
Ipakmuxym
Pewenue 3aoau

MeTtonpl pEerucTpanu U UCCICOOBAHUA DJICMCHTAPHBIX YaCTHII.
(Dy'HI[aMCHTaHBHBIC B3aUMOICHUCTBUSI. BapI/IOHLI, MC30HBI M JICTITOHBI.
HpCI[CTaBJ'ICHI/IC (O) CTaH,[[apTHOf/'I MOACIIHN. KBapK-FJIIOOHHa}I MOZCIJIb aIpOHOB.

®u3uka 3a npeaenamu CtanaapTHOM Moenu. TEMHas MaTepust U TEMHAsI SHEPTHSL.

EnuncTBO u3nueckoil KapTUHBI MUpA.
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TexHHUYECKHE YCTPOICTBA U TEXHOJOTMYECKHUE ITPOLIECCHI: JO3UMETP, KaMepa
Bunnbcona, siiepHbIii peakTop, TEPMOSIIEPHBII peakTop, aToMHas 6oMoa,
MarHUTHO-pe30HaHCHas ToMorpadus

Ilpakmuxym

Ipakmuxym

Pewenue 3a0au

DJieMeHThI ACTPOHOMHHM U ACTP

ousuku 7/12

MeToap! acTpoHOMHUUYECKUX HccaenoBaHnil. COBpeMEHHbIE ONITHYECKHUE TEIECKOIIbI,
paaHoTeNecKOIbl, BHeaTMOC(hepHas aCTPOHOMUSL.

Bup 38€31H0r0 HeOa. Co3Be3nus, SpKUe 3BE3/IbI, IUNIAHETHI, UX BUIAMMOE JIBHIKEHHE.

Omanvl pazeumus acmponomuu. [Ipuxnaonoe u
MUPOBO33PEeHYECKOe 3HaUeHUue acmporomuu. [Ipumenumocme
3AKOHO8 PU3UKU 0151 0OBACHEHUSL NPUPOObI KOCMUUECKUX
00beKmo8.

OcnosHule cozee30us CesepHo2o nonyuwapus u apkue 36e30bl

Ponb acmponomuu 6 cospemennou kapmune mupa, 6
NpaKmuyecKol 0esimenbHOCMU YeloseKa U OdibHeluem
HAY4YHO-MEeXHU4eCKOM pa3eumul.

ConHeyHas cucTeMa.

Connue. ConHedHnas akTUBHOCTh. McTrounuk snepruu CoiHLa U 3BE3.
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3BE31bI, UX OCHOBHBIC XapaKTCPUCTHKHU. J{narpaMma «CTeKTpaJIbHBIN K1ace —
CBETUMOCTBY. 3BE3/bI ITIABHOI MOCJIEIOBATEIHHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB ISl 3BE3/1 TIIAaBHOU TTOCIIEIOBATEILHOCTH. BHyTpeHHEe CTpoeHuE 3BE3I.

Ipakmuxym

Ilpakmuxym

Ob0obwenue u cucmemamu3ayusi COOEPHCaAnUs pazoeios
Kypca «Mexanukay,

CoBpeMeHHEBIE MPEACTABICHUS O TIPOUCXOKICHUU U 3Botonny CoyHIa U 3BE31T. DTarbl
JKWU3HU 3BE3I.

Muneunsiii [TyTe — Hawa ["anaktuka. ITonoxxenne u neuxenue Connua B ["anaktuke. Tumbl
TaJIaKTUK. PaguoranakTuky u kBa3zapsl. YEpHbIE AbIPHI B sIpax rajlakTUK.

Ob606wenue u cucmemamu3ayusi COOEPAHCAHUs pa30enos
Kypca «Mexanukay,

Ob0o6wenue u cucmemamu3ayusi COOEPHCAnUsi pazoeios
Kypca «Mexanukay,

Obobwenue u cucmemamuzayus COOEPACAHUS paz0enos
Kypca «Monekynsapuas uzuxa u mepmoOUHAMUKAy,

Bcenennas. Pacimpenne Beenennoii. 3akon Xa60:ma. Pazoeranue ranaktuk. Teopus
Bonsmoro B3peiBa. PenukroBoe n3imydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.
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Heperménusie mpo0ieMbl aCTPOHOMHHA

Obodwenue u cucmemamuzayust COOEPACAHUS Pa30enos
Kypca «Monekynsapuas puzuxa u mepmoOUHaMuKay,

Ob0o6wenue u cucmemamu3ayusi COOEPHCaAnUs pazoeios
Kypca «Monexynapuas (pusuka u mepmoOuHamura»,

Ilpumenenue ocnogononazarOWux ACMpOHOMUYECKUX
NOHAMUL, 3aKOHO08 U meopull 0l AHAIU3A U OObACHEHUS
@uzuuecKux npoyeccos, RPOUCX00AUUX 6 36€30aX, 8 36E30HbIX
cucmemax, 8 MexNC2aNaKmuyecKoll cpeoe, 08UNCEHUS
HebeCHbIX mell, 38010YUlL 36630 U Bcenennoii

OO0o01eHne 1 cucTeMaTu3anus CoAepKaHus pasziena Kypca « MexaHuKay

O06o0011eHne 1 cucTeMaTu3alys CoepKaHus pas3zena Kypea «MomnekyisipHast Gu3uKa
Y TEPMOJINHAMHKA»

Ob606wenue u cucmemamu3ayusi COOEPAHCAHUs pa30enos
Kypca « AnNeKmpoouHamura»

Obobwenue u cucmemamu3ayusi COOEPHCaAHUsi pazoeios
Kypca « dneKmpoOuHamuKay

Obobwenue u cucmemamu3ayusi COOEPHCaAnUsi pazoeios
Kypca « neKmpoOuHamuKay

Peszeps

Peszeps
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