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IHOACHUTEJIBHASA 3AIIMCKA

MopnenbHass CHHXpPOHH3UpPOBAaHHAs pabodas mporpamma 0a30BOro M yrIIyOJIEHHOTO M3Yy4YeHHsS MpeaMeTra
«Dmsuka» B 10-11 xmacce pa3zpaboTaHa peruoHANBHBIM y4EOHO-METOAMYECCKUM OOBEAMHEHUEM YUHTEIICH
(U3MKK TOCYIapCTBEHHOTO OIOMKETHOTO YUPEKICHUS TOTIOIHUTEIFHOTO TPOPEeCCHOHAIEHOTO 00pa30BaHUs
Camapckoit o6macti «KpacHOSPCKUM PECYpPCHBIN IICHTPY.

[Tporpamma paspaborana Ha ocHoBe: IIpuka3 MunucrepcTBa npocseienus Poccuiickoit denepanuu ot
18 mast 2023 1, Ne 371. «DenepanbHas oOpa3oBareibHas  IporpaMma  CPeIHEero obmero
00pa3oBaHMD»

JlanHas mporpaMma CIy>kKMT OCHOBaHHEM JJIsl YUUTENs MO pa3paboTke padoueit mporpaMmsl 1o (U3HKe B
KJIaccax, TIe pean3yroTcst MyIbTUIPOGUIIbHEIN yueOHbIi mian. B pa3nene «TemaTtnueckoe TUIaHUPOBAHUE)
y4eOHOro Kypca colep:kanue o0y4eHHs] CHHXPOHU3UPOBAHO JJIi OCBOCHHS OOYy4YaIOIIMMUCS MpeaMeTa Kak
Ha 0a30BOM, TaK U YIIIyOJIEHHOM ypOBHE.

JlanHast mporpaMma oOIpeaesseT o0s3aTelbHOe IMPEIMETHOE COAEp)KaHUE, YCTAaHABIMBACT MPUMEPHOE
pacripefiesieHie y4eOHbIX 4acoB 110 TEMaTUYECKUM pa3/ielaM Kypca U pEKOMEHIYEMYIO MOCIJIEA0BaTEeIbHOCTh
U3y4YeHHsS TeM U pa3lesioB y4yeOHOro mpeaMeTa ¢ y4ETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTMKK y4eOHOro Tporecca, BO3pacTHBIX OcoOeHHOCTeH oOywarommuxcs. [Iporpamma maér mpencrapieHue
0 LEINSAX, cooepoicanuu, obwell CTpaTeTuu OOy4YCHHS, BOCIUTAHUS W Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU
yaeOHoro npenMera «Pu3nkay Ha yriTyoJEHHOM YpOBHE M 0a30BOM YpOBHE.

M3yuenue xypca ¢usuxu yemnyonéHHoeo YpoeHs No360J[em peanu308amv 3a0ayu NpogeccuoHanrbHol
OpueHmayuy, HAanpagieHo Ha CcO30aHue YCIO08ULl 0N NPOABIEHUS CEOUX UHMEIEeKMYAIbHbIX U MBOPUECKUX
CHOCOOHOCMELL KANCOIM YUAUUMCS, KOMOpble He00X00UMbL 0Jisl NPOOOIHCEHUS. 00PA308AHUSL 8 BbICUUUX VHEOHbIX
3a6e0eHUsAX NO PAIIUYHBIM DUBUKO-MEXHUUECKUM U UHIHCEHEPHBIM CReYUATbHOCTISM.

B nporpamme ompenensiroTcsl MIaHUpyeMble Pe3ylbTaThl OCBOCHHs Kypca (U3MKH HAa YPOBHE CPEIHEro
oO1ero oOpa3oBaHus: JUYHOCTHBIE, METAPEIMETHBIC, IIPEAMETHBIC (Ha YIIIyOJIEHHOM U 0a30BOM YPOBHE).
Hayuno-meTononoruyeckoii OCHOBOW 17isi pa3paboOTK TpeOOBaHMI K TUYHOCTHBIM, METAlpeAMETHBIM
U IPEMETHBIM pe3ylbTaTaM OOy4aroUIXCs, OCBOMBILUX MPOrpaMMy CpPeJHEro olmiero oOpa3oBaHUs Ha
yIIyOJIEHHOM YPOBHE, SIBISIETCS] CHCTEMHO-/ESTENbHOCTHBINA TTOAXO].

IIporpamma BK/IIOYaeT:

naaHupyemvle pe3yibmamsl OCBOCHUS Kypca (pH3WKHM Ha ynTyOI€HHOM M 0a30BOM YpOBHE, B TOM YHCIIE
npeomemmubie pe3yibmamsl 0 TolaM 00yYeHHS,;

cooepoicanue yuebHoeo npeomema « Duzuka» no 2o0am ooyyenus,

npuMepHoe memamuyeckoe HAAHUpOSaHue C yKa3aHHEM KOJMUYECTBA YacOB HAa M3Y4YEHHE KaXI0H TeMbl

U NPUMEPHOU XAPAKMEPUCTUKOU Y4eOHOU 0esimelbHOCIU YYauuxcs, PeaTn3yeMoi Py W3YUeHHH JTHX

TEM.

[lporpaMMa wMeeT NPUMEPHBIA XapaKTep W MOXKET OBITh WCIIONb30BAHA YUYUTEISAMH (DU3HKH IS
COCTaBJICHUS CBOUX Pa0OYHX MPOrpaMM.

PaGouas mporpaMMa He CKOBBIBAET TBOPYECCKYIO WHUIIMATHUBY YYUTEICH W MPEJOCTABISIET BO3ZMOXHOCTH
JUISL peanu3alliid Pa3IMYHBIX METOAMYECKHX IOAXOM0B K MPENoJaBaHUi0 (U3WKH Ha YIIyONEHHOM H
0a30BOM ypOBHE TIpW YCIIOBHH COXpaHEHHs 00s3aTeIbHOW YacTH coiepikaHus Kypca. KommdyecTBo dacos
B TEMaTHYECKOM TUIAHUPOBAHUU HA M3YyUCHHE KAKIOW TEMBI SIBISETCS OPUEHTUPOBOYHBIM M MOXKET OBITH
M3MEHEHO KaK B CTOPOHY YMCHBIICHUS, TaK M YBEIHMUYCHHS B 3aBUCUMOCTH OT PEaIM3yeMbIX METOAMYECKUX
MOAXO/I0B ¥ YPOBHS MOATOTOBJICHHOCTH yUYaIIUXCS.

KypcuBoM B TekcTe mporpamMMbl BbIIEICHBI dleMeHThI Llenn u 3agaun, [IpenMeTHBIX pe3ynbTaToB U
Conepxanust yueOHOTO Marepuana, KOTOpble MPeACTaBICHBI IS U3y4eHHS Ha YIITyOJIEHHOM ypOBHE

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

Odu3nka Kak Hayka O HamOoliee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYIAs B Ka4eCTBE y4eOHOro mpenaMera
B IIIKOJIE, BHOCHUT CYILECTBEHHbII BKJaJ B CUCTeMYy 3HaHMHA 00 okpyxkaromem mupe. llIkonbHbIH Kypc
Gu3MKH —  CUCTEeMOOOpPa3yIOUIMiA  JJIs  €CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEAMETOB, IOCKOJBKY
(bu3nyecKue 3aKOHbI JIeXkKaT B OCHOBE IPOLIECCOB U SIBICHUM, H3ydyaeMbIX XUMUEH, Ononorueit, pusndeckoit
reorpadueil u actpoHomueii. Vcronb3oBaHne U akKTHBHOE NPUMEHEHHE (DU3MYECKUX 3HAHUH OIMpPEIeNnIo
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Xapaktep W OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPreTHKH, TPAaHCIIOPTa, OCBOCHHS
KOCMOCA, TOJYYCHHUS HOBBIX MaTCpHAJIOB C 33aJJaHHBIMH CBOWCTBAMH U Jp. V3ydeHue (QU3MKH BHOCHT
OCHOBHOW BKJIaJ B ()OPMUPOBAaHHE ECTECTBEHHO-HAYYHON KApTUHBI MHpa YyYaluxcs, B (OpMUpOBaHUE
YMEHUH MPUMEHSITh HAyYHBIH METOJI ITO3HAHUS MPH BHIMOIIHCHUN MU YI€OHBIX UCCIICIOBaHUH.

B ocHOBy kypca ¢u3MKu cpeqHeW MIKOJbI MOJOXKEH PsA UICH, KOTOpPhIE MOXKHO paccMarpuBaTh Kak
MIPUHITUITBI €TO TTOCTPOCHHUSI.

Hoea uenocmuocmu. B COOTBETCTBUU C HEW KypC SIBISETCSA JIOTUYECKH 3aBEPLUEHHBIM, OH COLECPIKUT
MaTepHal U3 BCeX pa3neioB GU3NKHU, BKIIOYAET KaK BOMPOCHI KIIACCHUYECKOM, TaK U COBPEMEHHOM (DU3HKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HE Marepual Kypca (pu3nku oObeTUHEH BOKPYT (PH3UUECKUX
Teopuii. BexymmMm B kypce siBisiercss (JOPMHPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MaTCpHH,
BEILIECTBE U TOJIC.

Hoesn cymanumapuzayuu. EE peanuzanus npeanonaracT MCIOIb30BaHUE I'YMaHHTAPHOTO IMOTCHIIMAA
(GU3MUYECKO HAyKH, OCMBICJICHHUE CBS3M Pa3BUTUS (DM3MKH C Pa3BUTHEM OOINECTBA, a TaKkKe
C MHPOBO33PEHUECKUMU, HPABCTBEHHBIMHU M SKOJIOTUICCKUMH MTPOOICMaMHU.

Hoesn npuxnaonou nanpaenennocmu. Kypc Gusuku yrinyOn€HHOTO YPOBHS MpPEIIOaracT 3HAKOMCTBO
C IIUPOKUM KPYrOM TEXHHUYECKUX M TEXHOJOTHMUYSCKUX IMPHIOKECHUN H3YYCHHBIX TEOpHUW W 3akoHOB. [Ipu
TOM pacCMaTpHUBAIOTCS HAa YPOBHE OOLIMX MPEACTABICHUHA W COBPEMCHHBIC TEXHUUYECKUE YCTPOUCTBA
Y TEXHOJIOTHUH.

Hoesn 3xonozuzauyuu peanusyeTcs TMOCPEACTBOM BBEICHUS JJICMEHTOB CONCPXKAHUS, MOCBSIIEHHBIX
IKOJIOTHYECKHM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BHUTUEM TEXHHKHA W TEXHOJIOTHUH,
a TaKkxke 00CyXKIeHHs POOJIeM PAllMOHAIBHOTO MPUPOOOIBb30BAHUS H IKOJIOTHUESCKOM 0€30I1aCHOCTH.

OcBoeHHME COfIep)KaHMS MOPOTPaMMbl  JIOJDKHO  OBITH  IOCTPOGHO HA TPUHIMUIAX CHCTEMHO-
JESTeNIbHOCTHOTO Tonxona. s ¢u3uku peanusaiyisi dTUX TPUHIUIOB Oa3upyeTcsl HA HCIOJIb30BaHHH
CaMOCTOSTEJIFHOIO OSKCIEPHMEHTa KaK IOCTOSIHHO JeicTByromero (akropa ydeOHOro mporecca. /{is
VenyOnéHHo20 YPOBHS — MO CUCIEMA CAMOCMOAMENbHO20 YUEeHUYECKO20 IKCNEPUMEHMA, BKII0UAIWe20
(poHmanvhvie yueHuuecKue Onvimvl NPU U3YYEeHUU HOB020 MaAmMepuaid, 1abopamophvie pabomsl u pabomul
npakmuxyma. Ilpu smom 603moxcHbl 08a cnocoba pearusayuu guszuyeckoeo npaxmuxkyma. B nepeom cnyuae
npakmuxkym npogooumcsi aubo 6 kowye 10 u 11 kraccos, aubo nocie nepgoco u 6mMopo2o NoOIY200ull
8 KAXCOOM U3 IMUX KIACCO8. Bmopoil cnocob — smo unmecpayus pabom Npakmukyma 6 Cucmemy
abopamopubix pabom, Komopwvie NpoBOOAMcs 8 npoyecce uzyienus pasoeira (memot). Ilpu smom noo
pabomamu NPAKMUKYMA NOHUMAEMCs  CaMOCMOAMENbHoe UCCIe008anue, KOMOpoe NpOBOOUMcs Nno
PYKOBOOCMBY C8EPHYMO20, 0000WEHH020 8U0A Oe3 NOULa2080t UHCMPYKYUU.

B nporpamme crcteMa y4eHHYECKOTO KCIEPUMEHTa, Ta00paTOPHBIX paboT U MpaKTHKyMa Mpe/ICTaBlIcHa
eIMHBIM TepevyHeM. BbIOop TeMaTHky Al ATUX BHJOB YYCHUYECKUX MPAKTUYECKUX PA0dOT OCYIIECTBISETCS
YYaCTHHKaMH 00pa30BaTEIILHOTO TIpoIlecca HCXOAs W3 OCOOEHHOCTEH IMOYpOYHOTO ITAHWPOBAHHUS
U OcHamleHus: kabuHera ¢u3uku. [Ipm sTOM oOecreunBaeTcss OBNAACHHE OOYYAIOIIMMUCS YMEHUSIMH
NPOBOAMTH TPSMBIE W KOCBEHHBIC W3MEPCHUS, HCCICIOBaHUS 3aBUCUMOCTEH (PH3MUECKUX BEITUYNH
Y TIOCTaHOBKY OIIBITOB IO IPOBEPKE MPE/IIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHUE yIeseTCsl PEIICHHI0 PaCYETHBIX U KaueCTBEHHBIX 3aaad. [Ipu 3ToM aist pacu€THRIX
3a7a4 TPUOPUTETOM SIBJISIFOTCSl 3aJa4d C SBHO 3aJIaHHOM U Hes6HO 3adanHol  (U3MYECKOW MOJEIBIO,
MO3BOJISIFOIME TPUMEHSITh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, Tak
Y MHTETPUpPYs IPUMECHEHHE 3HAHUH M3 Pa3HbIX pa3aeioB. [y kaueCcTBEHHBIX 3a/1a4 IIPHOPUTETOM SIBISIOTCS
3aaHus Ha OOBSCHEHHE / TpeCKa3aHue NMPOTeKaHUs (PU3MUYECKUX SIBICHUH M MPOIIECCOB B OKPYXKAFOIIEH
’KU3HU, TpeOyIoIIHe BHIOOpa (PU3MUESCKON MOICIH ISl CUTYaIlH PAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanmsivu @I'OC COO k marepHaabHO-TEXHUYECKOMY OOECIIEUeHUI0 Y4eOHOTO
nporecca Kypc GU3UKU yrimyOnEHHOro u 0a30BOro ypoBHs B CpeiHEH IIKOJIE JOIKEH U3ydaThCs B YCJIOBUAX
npeaMeTHOro kaduHera. B xkabunere ¢u3uku 10DKHO OBITH HEOOXonuMoe J1abopaTopHOe 000pyIOBaHME
JUIs  BBIIOJIHEHUS YKa3aHHBIX B IIPOrpaMMe YYEHHYECKHX OIBITOB, Ja0OpaTopHbBIX paboT U paboT
IIPAaKTUKyMa, a TaKXkKe JEMOHCTPAlMOHHOE 000PYIOBaHHE.

JleMoHCTpalmoHHoe  00opynoBaHHe (OPMHUPYETCSI B COOTBETCTBUM  C IPUHIMIIOM MUHMMaJbHON
JIOCTAaTOYHOCTU U 00€CreYrBaeT MOCTAHOBKY MEPEUYNUCICHHBIX B IPOrpaMMe KIIFOUEBBIX JEMOHCTPALUM JIs
UCCIICIOBAaHMS H3y4yaeMbIX SIBJICHUH U MPOLIECCOB, SMIMPHUECKUX M (QPyHIAMEHTAJbHBIX 3aKOHOB, WX
TCEXHHUYCCKUX HpHMeHeHHfI.
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JlaGoparopHoe 0OOpyaOBaHHE [UIS YYCHHYECKHMX TNPAKTHUECKUX paboT ¢opMmupyercs B BUie
TEMAaTHYECKHX KOMIUIEKTOB W 00ECIICUMBAETCS B pacyéTe OJHOIO KOMIUIEKTa Ha JBYX OOYYalOIIHMXCS.
Temarndyeckue KOMIUIEKTHI JTAOOPAaTOPHOTO OOOpYIOBAaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMILICKCHOM
UCTIONIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX NMPHOOPOB, a TAaK)KE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM
B BUJIe HU(PPOBBIX JabOpaToOpuid.

HEJIU U3YYEHUSA YYEBHOTI'O ITIPEIMETA «®U3UKA»

OCHOBHBIMU LIEJSIMU M3Y4eHHS GU3UKH B 00IIeM 00pa30BaHUU SIBIISIOTCS:

¢ (opMHpOBaHHE WHTEPECA M CTPEMJICHHS OOYyUYAIOMIUXCS K HAyYHOMY U3YyYCHHIO IPHUPOJBI, Pa3BUTHE
UX MHTEJUIEKTYaIbHbIX U TBOPUYECKHX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUN O HAyYHOM METOJE MO3HAHHA W (OPMUPOBAHUE HCCIIETOBATEIHCKOTO
OTHOUIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMHpPOBaHHME HAYYHOI'O MHUPOBO33PEHUSI KaK pe3ylbTara HM3Yy4eHHUs] OCHOB CTPOEHHsS Marepuu
1 (pyHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMHpOBaHHE YMEHHUI OOBSICHATH SIBICHHS C HCIIOJIb30BAHWEM (PH3MUECKUX 3HAHWK WM HAYYHBIX
JI0Ka3aTeJIbCTB;

e (QopMupoOBaHHE MPEACTABICHUN O POJIN (PU3UKH IS PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHiA;
passumue npeocmasienuli 0 803MOJMCHbIX cghepax OyOywell npogheccuoHaNbHOU OesmenbHOCHU,
CBA3AHHBIX C PUUKOLL, NOO20MOBKA K OANbHelueMy 00yUeHUIo 8 JIIMOM HANPAasieHUl.

e JlocTiKeHHME STHX IleNiell o0ecrneyrBaeTcsl pelIeHHEM CIEAYIOIIMX 33134 B MPOIecce H3Y4eHUs
Kypca GU3MKH Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus:

e npuoOpeTeHHEe CHCTEMBI 3HaHUN 00 OOHIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJEKYISPHYIO (DU3HKY, JIEKTPOAMHAMHUKY, KBAHTOBYIO (DM3UKY M 3JIEMEHTHI
acTpo(U3HKY;

e (opMHpOBaHHE YMEHHUN MPUMEHATH TEOPETUUECKHE 3HAHUS I OOBSICHEHUS (PU3MUYECKUX SBICHUI
B TIPUPOZE U [Tl IPUHATHUS MPAKTUUECKUX PEIICHUH B TIOBCETHEBHOW JKU3HH;

® OCBOGHHE CTIOCOOOB pEIICHHUS] Pa3IMYHBIX 3a7ad C SBHO 33JaHHOW (H3MUECKOW MOAEINBIO, 3ajad,
MOAPA3yMEBAIOIINX CAaMOCTOSTENIbHOE CO3JaHHe (U3UYECKOW MOJENH, aJIeKBaTHOW YCIOBHIM
3aJ1a4¥, B TOM YHUCIIE 33/1a4 WH)KEHEPHOTO XapaKTepa;

¢ T[OHMMaHWEe  (PU3MYECKUX  OCHOB M NPUHLMUIOB  JIEHCTBHA  TEXHHYECKHUX  YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB, HX BIHUSHUS HAa OKPYKAIOLIYIO CPEAY;

® OBJAQJICHUE  METOJaMH  CaMOCTOSITEIBHOTO  IUIAHWPOBAHUSI ¥ MPOBEACHUS  (DU3HYECKUX
HKCIICPUMEHTOB, aHajHM3a W UHTEpHIpeTanud WHGOpMAIMU, ONPEACICHUS  JOCTOBEPHOCTH
MOJIY4YSHHOTO Pe3yNbTaTa;

CO3aHMe YCJIOBHH M  Pa3BUTUS  yMEHUH  IPOEKTHO-MCCIICAOBATEIbCKOW, TBOPUYECKOM
NEATENBHOCTH; pasgumue uHmepeca K cgepam npoghecCuoHaIbHOU OessmeibHOCmU, C8A3aHHOU
¢ Qusuxoi.

MECTO YYEBHOI'O IPEJIMETA «®PU3UKA» B YHEBHOM IIVTAHE

B coorBerctBun ¢ ®I'OC COO yrnyOonéHHbIM ypoBeHb M3ydeHUs ydyeOHoro mpeamera «dDusuka» Ha
YpPOBHE CpeHero o0Imiero oOpa3oBaHMsI BbIOMpaeTcss OOYYalOUUMUCS, TUIAHUPYIOIIMMH TPOAOTIKECHUE
00pa30BaHMs MO CHEMATBHOCTAM (PU3MKO-TEXHUUECKOTO MPOPUIIS.

VY4eOHbIM MJIaHOM NPEAYCMOTpPEHO Hu3yueHue ¢u3uku B 00béMe 3409 3a aBa roga oOydeHus: 54
B Henemo B 10 u 11 knaccax, Ha 6a30BoM ypoBHE B 00bEMe 136 4 3a 1Ba roga oOy4yeHus 1o 2 4 B Hezenmo B 10
n 11 xnaccax. B temarnyeckom rutanupoBanuu A 10 m 11 kmaccoB mpenmosararoTcsi pe3epB BpEMEHH,
KOTOPBIN yIUTENIb MOKET MCIIOIb30BaTh 10 CBOEMY YCMOTPEHHIO, U TIOBTOPUTEIIEHO-00001IAIOIIHE YPOKH.



IINIAHUPYEMMBIE PE3YJIbTATbBI
OCBOEHMS YYEBHOI'O IIPEAMETA «®PU3UKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro nmpeamera «®dusnka» Ha ypoBHE cpeaHero oduiero oOpasoBaHus (YriyOonEHHBIA U
0a30BBIl YPOBEHB) JOIDKHO OO0ECTICUUBATh JOCTIKCHHE CICAYIONIMX JIMYHOCTHBIX, METalpeIMETHBIX
U IPEIMETHBIX 00pa30BaTEeNbHBIX PE3yJIbTaToB.

JIMYHOCTHBIE PE3YJIBTATbBI

Ipasxicoanckoe eocnumanue:
e chOpMUPOBAHHOCTh T'PAXKTAHCKOW MO3UIUH O0Yy4YaroUIerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YjieHa pOCCUICKOro 0OIEeCTBa;
® [PUHATHE TPATULIHUOHHBIX OOIIEYEIOBEUECKIX T'YMAHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JESITENHLHOCTh B MHTEPECAX I'PaXKTAHCKOTO OOIIECTBA, y4aCTBOBATH
B CaMOYTPaBJICHHUH B IIKOJIE U JETCKO-IOHOIIECKUX OpraHU3aIusX;
® VMCHHE B3aMMOJICHCTBOBATh C COLMATBHBIMH HMHCTUTYTAMHU B COOTBETCTBHHM C UX (QYHKIHSIMH
Y Ha3HauYCHUEM;
® TOTOBHOCTbH K TYMaHUTAPHOM U BOJIOHTEPCKOM EATEIHHOCTH.
Hampuomuuecm)e eocnumanue:
e cpOpPMHUPOBAHHOCTH POCCUHUCKON TPaXKTAHCKON UIECHTUUYHOCTH, IATPUOTHU3MA;
® I[IGHHOCTHOE OTHOIIECHHWE K rOCyIapCTBEHHBIM CHMBOJaM; JAocTHxkeHusM Poccum B dusmke
Y TEXHHKE.
ﬂyxoauo-upaecm 6CHHOE socnumanue:
¢ c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHIECKOTO TIOBEICHNUS,
® CHOCOOHOCTh OIICGHUBAaTh CHUTYAIlMI0 | MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JI€ATEIILHOCTU YUYEHOTO;
®  OCO3HAHME JIMYHOTO BKJI3/Ia B IOCTPOEHUE YCTOMYMBOTO OYIYILETO.
Dcmemuueckoe eocnumanue:
® HCTETHMYECKOE OTHOIIEHHWE K MUPY, BKJIOYash JCTETUKY HAYYHOIO TBOPYECTBA, MPHUCYILIETO
¢bu3nueckoil HayKe.

Tpyoosoe socnumanue:

® UHTEpPEC K pa3nuyHbIM cdepam npodeccHoHATbHOU AESITeNbHOCTH, B TOM YHCIE CBS3aHHBIM
c GU3MKOM W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccun
1 peaJIn30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

® TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00J1aCTH (DU3UKH HA MPOTSHKCHUH
BCEW KU3HU.

DKonozuueckoe socnumanue:

e Cc(hHOpPMHPOBAHHOCTH SKOJIOTHYECKOU KYITBTYpPHI, OCO3HAHUE TIIO0ATHHOTO XapaKTepa IKOJIOTHUYECKHUX
npobiewm;

e I[IAHMPOBAaHUE U OCYILIECTBICHUE JCWCTBUII B OKpY)KAIOUIEH cpele Ha OCHOBE 3HAHUS IeJiel
YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA;

® pAaCIIMPEHUE ONBITA AESITEILHOCTU SKOJIOTMUECKOM HAMPaBIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUN
o Gpu3HKe.

llenuocmu HAY4HO020 nO3HAHUA:

e cpOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUS
(hU3UYeCKON HayKH;

® O0CO3HAaHUE [IEHHOCTH HAyYHOW JESATeNbHOCTH, TOTOBHOCTh B MpPOIECCEe W3YYCHHS (UBHKHU
OCYHIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO I€ITEIFHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpouecce noCTHMXKEHHS JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHMSI MPOTPaMMBbl CPEIHEro OOIIEro
oOpa3oBaHus 10  (Qu3MKe Yy OOy4alOUIMXCS  COBEPIICHCTBYETCS  OMOYUOHANbHLIL — UHMELLeKm,
MIpeIIToIararoImuii ¢(hOPMUPOBAHHOCTb:

CamMoco3Hanusl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHHUE, BHIIETh
5



HaIpaBJICHUS pa3BUTHs COOCTBEHHOH 3MOLIMOHATILHOM cephl, ObITh YBEPEHHBIM B cele;
camope2ynupoeanis, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTH 33 CBOE
MIOBEJICHHUE, CIIOCOOHOCTh AN TUPOBATHCS K AIMOIMOHAIBHBIM W3MEHEHHUSM U HPOSBISATH THOKOCTb,
OBITH OTKPBITBIM HOBOMY;

GHYmpeHHel Momueayuy, BKIIIOYAIOIIEH CTpEeMIICHHE K JOCTIDKCHHMIO IIETIHM M YCIEXy, ONTHMH3M,
MHHUIMATHBHOCTb, YMEHHUE JICHCTBOBAaTh, NCXO/S U3 CBOMX BO3MOXKHOCTEIA;

amMnamuy, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMAaTh 3MOLIMOHAJIBHOE COCTOSIHHUE JIPYTHX, YYUTHIBATH
€ro IPH OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COYUANbHBIX HABLIKOS, BKIIIOUAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JIPYTUMHU JIFOIBMH,
3a00THTBCSI, IPOSIBIATH HHTEPEC U pa3periaTh KOH(IUKTHL

METAIIPEJIMETHBIE PE3YJIBTATBI

YHuBepcajibHble MO3HABATEJIbHbIE 1eHCTBUSA

Ba3oBLle JJornueckue aeicTBusA:

CaMOCTOSITEIFHO (DOPMYITUPOBATH M AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENCIIATh UENU AEATEIIbHOCTH, 3a/1aBaTh apaMETPbl U KPUTEPUU UX TOCTHKCHUS,

BBIABJISITH 3aKOHOMEPHOCTH Y IMPOTUBOPEYHS B PACCMAaTPUBAEMBbIX SIBJICHUSX;

paszpabareiBaTh IUIAH peHICHUs NTpoOJeMbl C y4ETOM aHaiM3a UMEIONIUXCS MaTepuaIbHBIX
Y HEMaTepHUaJIbHbBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JAEATEIIBHOCTh, OLECHHBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM, OLECHHUBATh
PHUCKH MOCIIEICTBUHN JEATEIBHOCTH;

KOOPAMHUPOBAThH M BBHIMOIHATH pabOTy B YCIOBUSX PEaIbHOT0, BUPTYaJTbHOTO U KOMOMHUPOBAHHOTO
B3aUMOACUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH YKU3HEHHBIX MPOOJIEM.

ba3oBble ucciaeaoBarebCKHe IeiicTBUA:

BJIJIETh HAYYHOU TEPMHUHOJIOTUEH, KITIOUEBBIMU MOHATHAMH U METOAMH (PU3HUECKON HAYKHU;
BIIAZICTh HAaBBIKAMU y4eOHO-HMCCIICIOBATEIBCKOW W MPOEKTHOM NEATETBHOCTH B 00JACTH (H3HKH;
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY TTOMCKY METO/IOB PEIICHHS 3a/1a4d (H3HIECKOr0O
coziep>KaHusl, IPUMEHEHUIO pa3IMYHbIX METO/IOB ITO3HAHMS;

BIAJCTh BHJAMU JIEATEIBHOCTH [0 TMOJIYYCHHIO HOBOTO 3HAHUS, €ro HHTEPIpETALUH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CUTYaIMAX, B TOM YHCIE TPH CO3TaHHU
y4eOHBIX MPOEKTOB B 00JaCTH (PU3UKU;

BBIBIIATh NPUYMHHO-CIICJICTBEHHBIC CBSA3M W aKTyaJM3WPOBAaTh 3a/ady, BBIIBUTATh TUIOTE3y €&
peleHus, HaXOAUTh apryMEHThI JJIs JI0Ka3aTelbCTBA CBOMX YTBEP)KICHMM, 3a/1aBaTh MapameTphl
Y KPUTEPHH PEIICHHUS;

aHAJIM3UPOBaTh TONYYEHHBIE B XOA€ pPEIICHHS 3alaud pe3ylbTaTbl, KPUTHYECKU OLEHHBATh HX
JI0CTOBEPHOCTbH, TPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSX;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIEC 33/1a4uMl B OOpPA30BATENbHON NEATEIBHOCTH, B TOM YHCIIE
TIpU U3y4eHUU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCHUTH 3HAHUS 10 (PU3HKE B MIPAKTHUCCKYIO 00IaCTh KU3HEACATEIEHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIE HJCH, TpEAjararb OPUTHHAIBHBIE ITOIXOABl W PEIICHHS, CTaBUTh IMPOOJIEMBI
U 33/1a4H, IOMYCKAIOIUE aJIbTEPHATUBHbIC PEILICHUS.

Pa6ora c undopmanueii:

BJIaJICTh HABBIKAMH MOJY4YeHHUs HMHPOpPMALUN (HU3NYECKOTO COACPIKAHUS M3 MCTOUYHHKOB Pa3HBIX
TUIIOB, CAMOCTOATENIBHO OCYILUECTBIATh IIOMCK, aHalIW3, CHUCTEMAaTH3alUI0 W MHTEPIPETALUIO
MH(POPMALIMHU PA3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATH JIOCTOBEPHOCTh MH(POPMALINY;

UCIONb30BaTh CPEACTBA HMH(OPMAIMOHHBIX U KOMMYHUKAI[MOHHBIX TEXHOJIOTMH B peLICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPTaHM3AallMOHHBIX 3aJad ¢ coOnrofeHneM TpeOOoBaHUM
SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, peCypcocOepekeHus, TPABOBBIX U ATHYECKUX HOPM,



HOPM MH(POPMAITMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO CONEp)KaHUS B PAa3NUUYHBIX Qopmarax ¢ yd€ToM Ha3HAuCHUS
uHpOpMAIIMKM W IEJICBOM  ayIUTOPWUH, BBIOMpas  ONTHUMaIbHYHO  (GOpMYy  MPEACTABICHHS
Y BU3YaJIM3allHH.

YHuBepcajbHble KOMMYHUKATHBHbIE I1eHCTBUS

Oo0menmne:

OCYIIECCTBIISATH OOIICHUE HA yPOKaX (PU3UKHU M BO BHEYPOUHOU JCATEILHOCTH,
pacrno3HaBaTh NIPEANOCHUTKU KOH(MIMKTHBIX CUTYAIllul U cMSr4aTh KOH(DIUKTHI,
Pa3BEPHYTO U JOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

CoBMecTHAA T€ATEJIBLHOCTD:

MMOHUMATh ¥ UCIIOIb30BaTh MPEUMYILECTBA KOMAHAHON U MHAWBUIYAIbHOW PabOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHI C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)JI0TO 4JIeHa KOJJIEKTHBA;

IIPUHUMATh LM COBMECTHOM AESITENbHOCTH, OPraHW30BbIBATh U KOOPIAMHUPOBATh ACHCTBUS O €€
JOCTHKEHHIO: COCTABIIATH IUIAH JEWCTBHUM, pacHpelessTh POl C YYETOM MHEHUN YYaCTHUKOB,
00CY)XJaTh pe3yJbTaThl COBMECTHOM paboThI;

OLIEHMBAaTh KAYECTBO CBOEI0O BKJIAAa U KaKI0I0 Y4aCTHHUKA

KOMaH/Ibl B OOIIUI pe3ysbTaT Mo pa3paO0TaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBbIE MMPOEKTHI, OLIEHUBATh UJIEU C TIO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON
3HAYMMOCTH;

OCYIIECTBIISATh IIO3UTHBHOE CTPATErHMYECKOE IIOBEACHUE B PA3JMYHBbIX CUTYalMsX, MPOSIBISTh
TBOPYECTBO U BOOOpakeHUE, OBITH NMHUIIMATHBHBIM.

YHuBepcajibHble peryJssTUBHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATENBHYIO JESITEIbHOCTh B 00JaCTH (DU3UKHM U aCTPOHOMMH,
BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (hOPMYITNPOBaTh COOCTBEHHBIE 3aJauH;

CaMOCTOSITENIBHO COCTABIIATh IIJIaH PEIICHUs PAaCYETHBIX M KAYECTBEHHBIX 3a/a4, IUIAH BBIIIOJIHECHHUS
MPAKTUYECKOM  paboThl € yuéTOM HMEIOUIMXCS  PECypcoB, COOCTBEHHBIX  BO3MOKHOCTEH
U IIPEANIOYTECHH;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEOYTEHU;

JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TIPOSIBIICHUIO IIUPOKOH dPYIUIIMU B 001aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHbBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb!

J1aBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
PE3YNBTaTOB LENSIM;

BJa/JeTh HaBbIKAMU [I03HABATEJIBbHOM peduieKcuM Kak OCO3HAaHHMsl COBEpUIAEMbIX JIeWCTBUMN
Y MBICIIUTENIBHBIX TPOILIECCOB, UX PE3YIbTaTOB M OCHOBAHUIl; UCIOJIb30BaTh MPUEMBI pediaekcun s
OLIEHKHU CUTYalllH, BEIOOpA BEPHOIO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3E PE3YIIBTATOB AEATEIIBHOCTH.

IlpunsiTue cedst U Apyrux:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;
MIPUHUMATH MOTUBBI U aPTYMEHTHI IPYTHX MIPHU aHAIIU3€ PE3YIbTaTOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIMOKH.

INPEJMETHBIE PE3YJIBTATbBI
10 kaace

B npouecce nzydenus kypca Gpusznku yriryoaéHHoro u 6azororo ypoBHs B 10 kiacce ydeHUK HAYIHUTCS:



e [loHnmarp (1€MOHCTPUPOBATEL) POJIb (PU3UKH B 3KOHOMUYECKOH, TEXHOJOTHMYECKOH, IKOJOTHYe-
CKOM, COIMAIBHOW U 3THYECKOH chepax NesITeIbHOCTH YEJIOBEKA; POJIb U MECTO (PM3HKH B COBpE-
MEHHOW HayuyHOW KapTHHE MHpPA; 3HAYEHUe ONUCAMENbHOL, cucmemamusupyiouel, 00bsACHU-
MeNbHOU U NPOCHOCMUYECKOU QYHKYUL Yu3uiecKol meopuu — MeXaHUuKU, MOIeKYIAPHOU hu3uKu
U MepMOoOU- HAMUKU, POIb uU3UYeCKOU meopuu 8 GopmMupo8aHuy NpeoCcmasienuil 0 Quzuieckou
Kapmuwne Mupa,

e pasnuyYaTh (yYUTHIBATH) YCIOBUS MPUMEHUMOCTH Mojenel (GU3MYeCKUX TeNl U MPOIECCOB (SB-
JICHUH): HHepLHaIbHAs CHCTeMa 0Tc4YéTa, aOCOIIOTHO TBEPIOE TEIO, MaTepHalIbHAsl TOUKA, PaB-
HOYCKOPEHHOE JBM)KE€HHE, CBOOOIHOE MaJieHue, abCONIIOTHO yrpyras Jedopmanus, abCOIOTHO
yIpyroe U abCOMIOTHO HEYNPYTroe CTOJKHOBEHHsS, MOJAETH ra3a, KUAKOCTH U TBEPAOro (Kpu-
CTAJJTMYECKOr0) Tela, UeaabHbIi T'a3, TOUCUHBIN 3apsia, OHOPOIHOE JIEKTPUUECKOE TOJIE;

e pa3IMYaTh YCIOBHA (TpaHULIBL, 00JACTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMATh BCEOO-
IMH XapakTep QyHIaMEHTAIBHBIX 3aKOHOB ¥ OI'PaHUYCHHOCTH HCIIOIh30BAaHHS YACTHBIX 3aKOHOB;

e AHAINM3HUPOBATH U OOBSACHATH MEXaHMUYECKHE TPOLIECCHI U SIBICHUS, UCTIOJIb3Yysl OCHOBHBIE ITOJIO-
JKCHHS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHHUUECKOIo JABMKEHUS, (POpMysIbl KMHEMa-
TUKHA PaBHOYCKOPEHHOI'O JIBWXKEHUSI, npeobpazosanus I anunes 015 CKopocmu u nepemeuetus,
3akoHbl HbroTOHA, npunyun omunocumenvnocmu I anunes, 3aKOH BCEMMPHOT'O TATOTEHUS, 3aKOHBI
COXpaHEeHHs UMITYJIbCa U MEXaHUYECKON SHEPTUHU, C813b padombl CUNbl C USMEHEeHUeM MeXanu-
yecKol dHepeull, YCI08Us pasHosecus meépoo2o mena);, pu dTOM UCIOJIB30BaTh MaTeMaTHyie-
CKO€ BBbIpaXCHHE 3aKOHOB, YKA3b16AMb YCI08USL NPUMEHUMOCU DUSULECKUX 3AKOHO8: Npeodpa-
306anuil 1 anunes, 6mopoco u mpemve2o 3akono06 Hviomona, 3aKono6 coxpanenus umnyibea u
MeXaHuyecKkoll 3Hepaul, 3aKOHA 8CEMUPHO20 MALOMEHU,

e AHAIM3HUPOBATH M OOBACHATH TEIUIOBBIC MPOLIECCHI U SBJICHUS, UCIIOJIb3YSI OCHOBHBIE MOJIOKEHHUS
MKT 1 3aKOHBI MOJEKYJIApHON (U3UKU U TEPMOJMHAMMKH (CBS3b JABJICHUS WJI€AILHOTO ras3a
CO cpelHell KMHETHYECKOW »Heprueil TersioBOro ABMKEHHS M KOHILIEHTpAlUeWd ero MOJeKy,
CBA3b TEMIIEpaTyphl BEIIECTBA CO CPEAHEN KMHETUYECKOM 3HEpruel TEIUIOBOro JBIKEHUS €ro ya-
CTUL], CBS3b JIABJICHUS MJICATIBHOTO Ia3a ¢ KOHLIEHTPAIMEe MOJIEKYN U €ro TeMIeparypoil, ypas-
HeHue MenneneeBa— KianelipoHa, nepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUS DHEP-
TUHM B TEIUIOBBIX MpOIleccax); MPU ATOM HCIIOJIB30BaTh MAaTEeMAaTUYECKOE BBIPAKEHHE 3aKOHOB,
VKa3bl8amb Yclo8us. npumeHumocmuypasuenus Menoenreesa—Knanetipona;

e AHATU3UPOBATH U OOBICHSTH (ONUCHIBATH) ANEKTPUUYECKUE SBICHUS, UCIONb3ysSd OCHOBHBIE IO-
JIO’KCHUS U 3aKOHBI AJIEKTPOIMHAMUKY (3aKOH COXPAHEHUs IEKTPUUIECKOro 3apsa, 3akoH Kyio-
Ha, NOMEHYUATIbHOCIb 2NeKMPOCMAMUYECKO20 NOJs, NPUHYUN CYNEePRO3UYUU INeKMPUUECKUX
nouetl, npu SMOM YKaA3bl8as yCl08UL NpUMeHUMOCmU 3akona Kynona, a Taxke NpakTUUECKU Bax-
HbI€ COOTHOILIEHUS: 3aKOHBI OMa JUIsl yJacTKa LEeNu U JUIsl 3aMKHYTOM 3JIeKTPUYECKO 1enH, 3a-
koH J[xoymsi—IJlenna, npasuna Kupxeogha, 3akonvt @apades 015 31eKmpoau3a);

e onucvlgams Quzuueckue npoyeccyl U A6IeHUs, UCNONb3YS eIUYUHbL NepeMeujetie, CKOpoCmb,
VCKOpeHue, UMNYIbC meid U CUCmeMbl mej, CULd, MOMEHm CUlbl, OdgleHue, NOMeHYUaibHAaAs
9Hepausl, KU Hemuyeckas SHepeusl, MexauuuecKkdas sHepausl, paboma cuibl, YeHmpocmpemumenib-
HOe YCKOpeHue, CUNA MAXCecmu, CUuid ynpy2oCcmu, cuila mpeHus, MOWHOCMb, IHePIUs 83aumo-
Oelicmeus meaa ¢ 3eMaéli 801U3U €€ NOBEePXHOCMU, IHepeUsl YNPY2oU 0epopmayuu NPYyHCUHbL,
KOIUYecmeo menjiomsl, abCoNOMHAs memnepamypa mena, paboma 6 mepmooOuHamuKe, Hym-
DEHHSSL IHeP2Usl UOeAIbHO20 0OOHO- AMOMHO20 2a3d, paboma udealbHo20 2a3d, OMHOCUMENbHAS
enasichocms 6030yxa, KII/[ udeanvnozo mennogozo osucamens, dieKmpuieckoe noie, Hanps-
HCEHHOCMb INEKMPULECKO20 NOJIA, HANPANCEHHOCMb N0 MOYEHUHO20 3apsa0a UU 3APAHCEHHO20
wapa 6 eaKyyme u 8 OudieKmpuxe, NOMmeHyual 21eKmpocmamuiecko2o nojis, pasHocms NomeH-
YUuanos, dMeKmpoosUINCYuas Culd, CULa moKd, HanpsaxceHue, MOWHOCMb MOKA, eKMpuiecKas
EMKOCMb NJIOCKO20 KOHOEHCAmMOopd, CONPOMuUGieHue yacmKa yenu ¢ nociedo8amenbHulm U na-
DAJLIeNbHBIM COCOUHEHUEeM Pe3UCTNOPO8, IHEPUs JNeKMPULEeCK020 NOJsl KOHOeHCcamopa,

e OOBACHATH OCOOCHHOCTU NPOTEKAaHUs (PU3NYECKUX SBJICHUI: MEXaHUUYECKOE JBUKEHUE, TETIJIOBOE
JBHKEHHE YaCTHIl BEIIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddy3us, ucnape-
HHE, KUIIEHHE W KOHJCHCAIWs, IJIaBICHUE W KPUCTAIUIM3AlMS, HAMPaBICHHOCTh TEIUIONEpeaayH,
ANEKTPU3ALUS TEJI, IKEUNOMEHYUATILHOCI HOBEPXHOCIU 3APANCEHHO20 NPOBOOHUKA,

e IIPOBOJUTH HCCIEIOBaHUE 3aBUCUMOCTH OJHOM (PU3MYECKON BETUYMHBI OT APYroi ¢ MCIONIb30-
BAaHUEM MIPSIMBIX U3MEPEHUH: MTPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH pe3yabTaThI



MOJTYYeHHOW 3aBUCHMOCTH (PH3MUECKUX BEIIMYHH 8 8UOE SPpAPUKO8 C YUEMOM AOCONOMHBIX NO-
epewinocmeti usmeperuti, 1e1aTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBaHMUS;

e TPOBOJIUTH KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIMUYWH; MPU ATOM BBIOUPATH ONTUMATbHBIN
METOJI U3MEPEHHUSI, OLIECHUBATH A0COTIOTHBIE M OTHOCHTEIBHBIC TTOTPEIIIHOCTH MPSMBIX U KOCBEH-
HBIX U3MEPEHUH;

e  NPOBOOUMDb ONBIMbBL NO NPOBEPKe NPEONONHCEHHOU 2Unome3svl. NIAHUPOBAMb IKCNEePUMEHN, CO-
Oupamo SKCnepUMEeHMaNbHYI0 YCMAHOBKY, AHAIUIUPOSAMb NOJYUEeHHbIe Pe3yIbmambl U 0eiams
861600 0 cmamyce NpeoylONCeHHOU SUNOMme3bl;

e coONoNaTh MpaBHiia 0€30MacHOro TpyAa MpH MPOBEJACHUU HCCIEIOBAaHUN B paMKax y4yeOHOro
OKCIEPUMEHTA, NpaKmukyma u y9eOHO-HCCIICOBATEILCKON M TIPOSKTHOM JESITEILHOCTH C HC-
[10JIb30BaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00PaTOPHOro 000py10BaHMUS;

e pemath pacyETHBIE 33/IaY¥ C SIBHO 3aJIaHHOU U Hes18HO 3a0aHHOU PU3NIECKON MOJIENBIO: HA OC-
HOBAaHWY aHAJIM3a YCJIOBUS 0OOCHOBBIBATH BHIOOP (pr3mueckoil MOAENH, OTBEYAroMmEe TpedoBa-
HUSM 33Jla4¥l, MPUMEHSITh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTU U HOCHYIAMbl (PUBULECKUX
meopuii TIPU HUCTIONH30BAHIH MATEeMAaTUYECKUX METOJOB PEIICHHUs 3a/ad, MPOBOAUTH PACUETHI
Ha OCHOBAaHWM HMMEIOIIUXCS JaHHBIX, aHATU3UPOBATh PE3YIbTAThl U KOPPEKTHPOBATH METOJbBI
pEIICHHS ¢ YIETOM MOJTYICHHBIX PEe3yIbTaTOB;

e pemIaTh KaueCTBEHHBIC 3a/1a4H, mpebyoujue npumMeHenus 3HAHUL U3 PA3HbIX PA30ei08 WKObHO-
20 Kypca Qusuku, a makaice uHmezpayuu 3HAHULL u3 Opyeux npeomemos ecmecmeeHHO-Hay4HO20
YuKIa: BEICTPAUBATh JIOTHYECKYIO [IEMTOYKY PACCYKIACHHIA C OTIOPON Ha U3YYCHHBIC 3aKOHBI, 3aK0-
HOMEPHOCTHH (DH3UYECKUE SBIICHUS;

e UCNONL308aMb MeopemuyecKue 3HaAHUs 0l 00bACHEHUsS. OCHOBHbIX NPUHYUNOE paboOmvl ume-
PUmMeNbHbIX NPUOOPOS, MEXHUUECKUX YCMPOUCE U MEXHOI02ULeCKUX NPOYeCcco8,

e HCIIOJIB30BATh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCETHEBHOM KHU3HU JIJIs oOecreueHus 6e3-
OIIACHOCTH TPHU OOpAlICHUH ¢ NMPHOOpaMU M TEXHUYCCKHUMH YCTPOMCTBAMH, JJISI COXPAHCHHS
3JI0POBBS U COOJTFOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpeie;

e TPUBOJUTH IPUMEPHI BKIIAJa POCCHICKUX U 3apYOEIKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B
00bsICHEHHE MTPOIIECCOB OKPYIKAOIIErO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

®  AHANU3UPOBAMb U OYEHUBAMb NOCIEOCMBUSL ObIMOBOU U NPOU3BOOCMBEHHOU 0esIMENbHOCIU Ye-
JI08eKA, CBA3AHHOU C QUUYECKUMU NPOYeccamu, ¢ NO3UYUL IKOI02UYeCKOU 0e30nacHocmu,
npeocmasieHuti 0 PayuoOHAIbHOM NPUPOOONONB308AHUU, A MAKIHCE PA3ZYMHOM UCHOIb308AHUU
00CMUICEHUL HAYKU U MEXHON02ULL OJisl OANbHEUUe20 Pa36Uumus 4eio8eieckoz2o ooujecmaed;

e TPUMEHSATH pa3INYHbIe CIOCOOBI PabOTHI ¢ HH(DOPMaLHEH PU3UIECKOTO COAECPHKAHUS C UCTIOIb-
30BaHHMEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTHI: TIPU 3TOM HCIIOJIB30BaTh COBPEMECH-
HbIe WH(POPMAIMOHHBIC TEXHOJOTUU I MOMCKA, NepepaboTKu U TPEIbIBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HH(OpMAaIMK, CTPYKTYPUPOBAHUS U WHTEpIpETA UH(DOPMALIUU, TIOTY-
YEHHOHN M3 Pa3IMYHBIX UCTOYHHKOB; KPUTHUCCKH aHATU3UPOBATH MOTy4aeMyr HH(OPMAITUIO U
oyeHusamv e€ 00CMoOBEePHOCMb KAK HA OCHO8E UMEIOUWUXCS 3HAHUL, MAK U HA OCHO8Ee AHAIU3A
ucmouHuxa ungopmayuu;

o NPOAGIAMb OP2AHU3AYUOHHbLE U NO3HABAMEbHbIE YMEHUsI CAMOCOSMENbHO20 NPUOOpemerus
HOBbIX 3HAHULL 8 Npoyecce BbINOJIHEHUS NPOEKMHBIX U YUeOHO-UCCIe008AMENbCKUX  pabom;
paboTaTh B TpYNIE C BBHIMOJTHCHUEM PAa3UYHBIX COIMAIBHBIX POJIEH, MIaHUPOBaTh PabOTy
TPYIIIBI, PallMOHATIBHO PacCHpeeysaTh NEATEILHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aeKBaTHO
OIICHUBATH BKJIA]] KAKIOTO U3 YIACTHUKOB I'PYIIIBI B PEIIEHHUE pPacCMaTPUBAEMOM TIPOOIIEMBI;

o NPOAGIAMb MOMUBAYUIO K OYOyWel NPoGecCUOHATbHOU 0esmelbHOCMU N0 CNeYUuaibHOCMAM Qu-
3UKO- MEXHUYECKO20 NPOPUIL.

11 kaace

B nporniecce nzyuenust kypca ¢pusuku yrryoiaéHHoro u 6a3oBoro ypoBHs B 11 kiacce ydeHUK HAy4UTCS:
MOHUMATh (JIEMOHCTPUPOBATE) POJb (U3UKH B IKOHOMHUYECKOM, TEXHOJOTHUYECKOH, COIHATbHOU
U 3TUYECKON cdepax AeATENbHOCTH YEJIOBEKa; pOjib M MECTO (U3UKM B COBPEMEHHOW HAy4HOM
KapTHHE MHPAa; POJIb aCTPOHOMHUHU B IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U JaJIbHEUIIEM HAay4HO-
TEXHUYECKOM DPa3BUTUH; 3HAYEHUe ONUCAMENbHOU, cucmemamusupyioujel, o0bACHUMENbHOU
U NPOSHOCMUYECKOU QYHKYUli usuueckou meopuu — 1eKMmpOoOUHAMUKY, CHEeYUATbHOU Mmeopuu
OMHOCUMENbHOCIY, — K8AHMOBOU  u3uxku;  poilb  (U3NYECKOH Teopuud B POPMHUPOBAHUH
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npeAcTaBIeHUN O (pU3MUECKON KapTHHE MHpa, MECTO (hpU3MyecKod KapTHHBI MHpa B OOILIEM psay

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEAICTABICHUIN O IPUPOJIE;
pasnuyarh (Y4UTHIBATH) YCIOBHS NPHUMEHUMOCTH MOJENeH (U3MYECKUX Tel U MPOLECCOB (SBICHUH):
OHOPOAHOE DIEKTPUYECKOE U OAHOPOIHOE MAarHUTHOE TOJIS, TAPMOHUYECKHE KOIeOaHusl, MaTeMaTuiecKuil
MAasITHUK, WJICATbHBIA MPYKUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HICATBHBIA KOIEOATEILHBIN KOHTYD,
TOHKAas! JIMH3a; MOJIeJ el aToMa, aTOMHOTO sSJpa U KBAHTOBOI MOZIETIH CBETA;
pasnuyath ycioBus (TPaHUIBI, 00JIACTH) MPUMEHUMOCTH (DU3MUYECKHUX 3aKOHOB, HOHUMAMb 8Ce00Wull
xapaxkmep QyHOAMeHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3A4KOHO8,
AQHAJIM3UPOBATh ¥ OOBSCHATH JJICKTPOMATHUTHBIC IPOIECCH U SBJICHHS, WCIIONB3YS OCHOBHBIC
MIOJIOKEHUS U 3aKOHBI SJICKTPOAMHAMUKH U CIIEIIHAIBHON TEOPUH OTHOCHUTEIHHOCTHU (3aKOH COXpPaHEHUS
AIIEKTPUYECKOTo 3apsiaa, cuia Ammepa, cuia JlopeHiia, 3aK0oH 3MEeKTPOMarHUTHOM MHIYKIUH, TPaBUIIO
Jlenma, cBsizb DJIC caMOMHAYKIMU B 3JIEMEHTE AJICKTPUUYECKON IEMU CO CKOPOCTHIO M3MEHEHHS CHIIBI
TOKA; MOCTYNATHI CIIEIUATLHON TEOPUU OTHOCUTEILHOCTH DUHIITEHHA);
aHAJIM3UPOBATh M OOBSICHATH KBAaHTOBBIC IIPOLIECCHI U SIBJICHHS, HWCIOJB3Yys IOJOKEHUS KBAaHTOBOM
¢busuku (ypaBHeHue OiHIITEeHa 11 ¢dorodddekra, MepBblii U BTopoil mocTynatel bopa, mpuHIun
COOTHOIIICHHS HeompenenéHHocTel [eiizenOepra, 3aKOHbI COXPaHEHUs 3apsSI0BOIO U MacCOBOTO YHCET
Y DHEPTUH B SJIEPHBIX PEAKIUAX, 3aKOH PAUOAKTUBHOIO PacIaja);
ONHUCHIBATh (PM3UYECKHUE MPOLECCHI U SBJICHUS, UCIIONIb3YS BEIMYMHbBI: HAMPSHKEHHOCTD 3JIEKTPHUUECKOTO
MOJIsi, TOTEHIIMAT JJIEKTPOCTATUYECKOTO TIOJS, Pa3HOCTh IOTCHIIMANIOB, O3JICKTPOABIDKYINAS CHIIA,
WHAYKIHUS MarHUTHOTO TOJs, MATHUTHBIA TMOTOK, cuia Amrepa, WHAYKTUBHOCTB, AJIEKTPOIBUKYIIAS
CWJIa CAaMOWHIYKIIMH, SHEPTHUs MArHUTHOTO TIOJNSI MPOBOIHUKA C TOKOM, DPEISTUBUCTCKUN HMITYIIBC,
TIOJTHASl DHEPrHsl, SHEPTUsl TOKOS CBOOOMHOM YacCTHIIbI, SHEPTHUS W UMIYIbC (DOTOHA, MAacCOBOE YHUCIO
Y 3apsif s/ipa, SHEPTUs CBSI3H Spa;
OOBSCHATH OCOOEHHOCTH TMPOTEKaHHA (U3MYECKUX SBICHUN: JJIIEKTPOMATHUTHAS  WHIYKIUS,
CaMOMHJIYKIMS,, PE30HAHC, WHTepdepeHIus BOIH, AUGPAKIUSA, TUCHEPCUs, TOJHOE BHYTpPEHHEE
orpaxkenue, Qoroanekrpudeckuii dpdext (porosrddexr), ampda- u Oera-pacmanel saep, TaMMma-
U3Ny4eHue saep; Gpu3nueckue MPUHIIUIIBI CTIEKTPAJIbHOTO aHaIu3a U paboThI J1a3epa;
onpeodensms HanpagieHue UHOYKYUU MASHUMHO20 MO NPOBOOHUKA C MOKOM, CUlbl Amnepa u cuivl
Jlopenya;
cmpoums uzobpascenue, cozoasaemoe WNIOCKUM 3EPKAIOM, MOHKOU JUH30U, U PACCYUMbBIBAMb €20
Xapakxmepucmuxu,
NPpUMEHAMb  OCHOBONONA2AlOWUe ACMPOHOMUYECKUe NOHAMUS, Meopuu U 3aKOHbl Ol AHAIU3A
U 00BsACHeHUsT  PU3UYECKUX  NpPoOYecco8, NPOUCXOOAWUX 8  36€30aX, 6 36E30HbIX  CUCeMAXx,
8 MeANC2ANaKmU4eckoll cpeoe, 08UNCEHUs HeDeCHbIX mell, I60m0yUlY 36630 u Bcenennotl,
MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH C MCIIOJIIb30BAHUEM MPSIMBIX HU3MEPEHUN
P 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh pPE3YABTAThl IMOJIYYCHHOH 3aBHCHMOCTH
(¢u3MUeCKNX BETUYMH B BHIE TpaduKOB C y4€TOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEpEeHHi, IenaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIICAOBAHUS;
MIPOBOJIUTH KOCBEHHBIE M3MEPEHHs] (U3MYECKUX BEIMYUH; MPHU 3TOM BBIOMPATH OMTHUMAIBLHBIA METO]
U3MEpEeHUs, OLEHUBATh AOCONIOTHBIE UM OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSMBIX UM KOCBEHHBIX
U3MEPEHU;
MPOBOJIUTH OMBITHl O TPOBEPKE MPEIIOKEHHOW TUMOTE3bl: TIAHUPOBATh JKCIEPUMEHT, COOUpaTh
SKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, aHAJIM3UPOBATh IOJyYEHHBIE PE3YNbTaThl U JIeJaTh BBIBOJ O CTaryce
MPEJIOKEHHOU TUIIOTE3bI;
onucvI8amv Memoobl NOIY4eHUs. HAYYHbIX ACIMPOHOMUYECKUX 3HAHULL
coOmomarh TpaBwiIa OE30IaCHOTO Tpyda MpH MPOBEACHUM HCCIEAOBAHMM B paMKax y4eOHOTO
IKCIIEPUMEHTA, MPAKTHKyMa 1 y4eOHO-UCCIIeIOBATEBCKOM U TIPOEKTHOU JESITEIIBHOCTH
C UCTOJIb30BAHUEM U3MEPUTENLHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS;
pemiath pacyE€THBIC 3aa49M C SIBHO 33aJJaHHOU U HesI8HO 3A0AHHOU Pu3UUecKol MOOelbl0: Ha OCHOBAHUU
aHaiM3a YCIOBHUS BBIOMpPATh (PU3MYECKHME MOJENH, OTBEHalollue TPEOOBAHMSM 3aaud, MPUMEHSTh
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3WYCCKUX TEOpUH TIPH HCIOJIB30BAaHUHU
MaTeMaTUYeCKUX METOJOB PEIleHHUs 3a]ay, MPOBOAUTH PAcYEThl HA OCHOBAHWU WUMEIOIIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YIIBTAThl M KOPPEKTUPOBATH METOJIBI PEIICHHS ¢ YIETOM TMOTYyUSHHBIX PE3YIbTaTOB;
pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIoLUe MPUMEHEHUS 3HaHUH U3 Pa3HBIX Pa3eNoB MIKOIBHOTO Kypca
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bU3UKU, a makdce uHmezpayuu 3HAHUU U3 OpyeUX NpeomMemos ecmecmeeHHO-HAYUHO20 YUKIA:
8LICIIPAUBATND JIOCUUECKVIO YENOUYKY PACCYHCOEHUL ¢ ONOPOU HA U3YYEHHble 3AKOHbl, 3AKOHOMEPHOCU
u Qhusuueckue a6ueHus;

UCNONBb308aMb MeopemuyecKue 3HaHus 0l 00bACHEeHUs. OCHOBHBIX NPUHYUNOG PAOOmMbL USMEPUMETIbHBIX
npubopos, MexHU4ecKux yCmpoucmes u mexHoLo2U4ecKux npoyeccos;

MPUBOIUTH TPUMEPHI BKJIA/Ja POCCHHUCKUX U 3apyOCKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUIA;

AHATUZUPOBAMDb U OYEHUBAMb NOCIEOCMBUSL ObIMOBOU U NPOU3BOOCMBEHHOU 0esIMENbHOCU YeNloseKd,
CBA3AHHOU C PU3UYECKUMU NPOYeccamu, ¢ NO3UYULl IKOI02UYecKoU 0e30nacHOCmu, NpeoCcmasieHull
0 PAYUOHANBLHOM NPUPOOONONIL30BAHUU, A MAKHCE DPA3YMHOM UCNONb308AHUU OOCMUNCEHUL HAVKU
U MexHOoN02Ull 01151 OabHele20 Pa3eumus 4e108e4ecKkoeo oouecmsd,

MIPUMEHSATD pa3iauuHble  crmocoObl  paboThl ¢ MHpOpMAIMe  (QU3NYECKOTO  COAepKaHUs
C HCMOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTWH: TPU 3TOM  HCIIOJIb30BaTh
COBpEMEHHbIe HMH(OPMAIIMOHHBIE TEXHOJIOTUU MJIS MOUCKA, NEepepabOTKU U MpeNbsBICHUS ydeOHOU
Y HAyYHO-TIONYJSIPHOM MH(OpMalMu, CTPYKTYPUPOBAaHUS U UHTEPIIPETAllMi WH(OPMaLUH, MOJTY4€HHON
U3 PA3IMYHbIX MCTOYHHUKOB; KPUTHUECKU aHAIM3UPOBATh MOTY4aeMyl0 MH(POPMAILMIO U OLIEHUBAThH €€
JIOCTOBEPHOCTH KaK Ha OCHOBE UMEIOLINXCS 3HAHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA HHPOPMAaLIHH;
npoA6IAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUSL CAMOCMOAMENbHO20 NPUOOpemeHUs HO8bIX
3HAHULL 8 npoyecce GbINOIHEHUs NPOEKMHBIX U Y4eOHO-UCCTe008ameNbCKuX padbom, padoTaTh B rpyIIe
C MCIIOJTHEHUEM PAa3JIMYHBIX COLMAJBHBIX pOJIeH, IJIaHUPOBaTh pPabOTy TPYMIbL, PALMOHAIBHO
pacrpenenarTh AeATeIbHOCTh B HECTAHJAPTHBIX CUTYallMsIX, aJIeKBaTHO OLEHMBATH BKJIAJ Ka)XKIOro M3
YYaCTHUKOB TPYIIIBI B PELICHUE paccMaTpuBaeMoi IpoOIeMbl;

npoAAmMs MOMUsayuio K 0yoywel npogeccuoHaIbHOU 0essimenbHOCIU N0 CReYUANbHOCMAM QU3UKO-
MEeXHUYEeCKo20 NPopuJisl.



COAEP)KXAHUE YYEBHOI'O IPEJIMETA «®U3UKA»
10 kaace

ba3oBbIii ypoBeHb (2 yaca)

VrayoneHublit ypoBeHs (5 4acoB)

Tema 1. dusnka U METOIbI HAYYHOTO MO3HAHUS (2 Yaca)

Tema 1. dusnka u MeTOIbI HAYYHOTO MMo3HaHus (6 yacoB)

@du3uka — Hayka o npupoje. HayuHnble METObI TO3HAHUS OKPY’KAIOILIETO MU-
pa. Poib sxcniepuMeHTa ¥ TEOpUH B IpOLiecce MO3HAHMSI IPUPOABI. DKCIe-pU-
MEHT B Qu3uke. MoaenupoBanue (GU3MYeCKUX SIBICHUI U TPOIIECCOB.
Hayunsle runore3sl. @u3nueckue 3aKOHbI U TEOpUH. ['paHUIIBI TPUMEHUMO-
cTH (pu3nyecKux 3aKoHOB. [IpuHIMT cooTBeTcTBH. PONb M1 MeCTO U3UKH B
(bopMHPOBAHNUU COBPEMEHHON Hay4YHOU KapTUHBI MUPA, B IPAKTUUECKOM Aesi-
TEIBHOCTH JIIOJIEH.

JlemoHcTpanmu 1. AHanoroBsle 1 HUGPOBBIE U3MEPUTENIbHBIE IIPUOOPHI, KOM-
[BIOTEPHBIE TaTYUKU

®dusuka — GyHIaMeHTaNIbHas HayKa o mpupojae. Haydnslii MeTox mo3Ha- HUs
1 METOJIbI MCCIIEIOBaHUS (PU3NYECKUX SBICHUI. DKCIEPUMEHT U TEOPHSIB
Mpolecce MO3HaHus pupoibl. HabrroieHne u SKCiepuMeHT B (pr3uke.
Cnocobvl uzmepenus QusuuecKux 6eUdUH (AHaN0208ble U YUPpPosvie usme-
pumenvuvie npubopsl, KOMnbIOMEPHLLIE damyurosgsle cucmemyl). Ilozpeuino-
crmu usmepenutl huzuuecKux eaudur (AOCONOMHAsL U OMHOCUMENbHAS).
MozenupoBaHue (HpU3NYECKHX SBICHUH U MpolieccoB (MaTepHaibHas TOUKa,
a0COJIIOTHO TBEPJI0E TEJIO, HJIealIbHAS JKUIKOCTh, UACaJIbHbIHN ra3, TOUCUHbIH
3apsin). ['unoresa. Gusnueckuii 3aK0H, TPaHUILIBI €70 IpUMEHUMOCTU. Pu3n-
yeckast Teopust. Ponb 1 MecTo ¢pu3uku B pOpMHUPOBAHUHM COBPEMEHHOM Hayu-
HOM KapTUHBI MUPA, B IPAKTUYECKON JAEATEIBHOCTH JIFOJICH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuol, NPAKMUKYM
1.  MUszmepenue cunvl moka u Hanpsaxicenus: 8 yenu NOCMOSIHHO20 MOKA

NPUNOMOWU AHATIO208bIX U YUPDPOBBIX USMEPUMETLHBIX NPUOOPOS.

2. 3naxomcmeo ¢ yugpposoti rabopamopueii no guzuxe. Ipumepot us-

MepeHust huzuyecKux 8euyut npu NOMOWU KOMNbIOMEPHBIX 0AMYUKO8.

Tema 2. Mexanuka (18 gacoB)

Tema 2. Mexanuka (35 gacoB)

2.1 Kunemaruka (5 gacoB)

2.1 Kunemaruka (10 gacoB)

Mexanuueckoe ABukeHHE. OTHOCUTENIBHOCTh MEXAHUYECKOTO JBUKECHMS.
Cuctema orcuéra. TpaekTopus.

[lepemerienue, CKOPOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKO-
pEeHUE MaTepHalbHON TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbI KoopauHat. Cio-
PKEHUE IIEPEMEILICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMONIMHEITHOE ABMKeHue. [ 'paduku 3a-
BUCHUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U NepEMEIIECHUs MaTe- pu-
QJIbHOM TOYKU OT BPEMEHH.

CBoOoTHOE TIaZicHHe. Y CKOpEeHUE CBOOOTHOTO MaICHHUS.

KpuBosnHeliHOe NBMKEHNE. {BI)KEHNE MaTEpUAIbHONW TOUKH IO OKPYKHO-
CTH C MMOCTOSHHOM MO MOIYJIIO CKOPOCTBIO. YTJI0Bast CKOPOCTh, TUHEUHAS
ckopocThk. [leproa u yactorta obpamenus. LienHTpoctpeMuTensHoe yckope-
Hue. Texnuueckue ycmpoucmea u npaKkmuieckoe npumeHerue. CliuJoMeTp,

Mexanudeckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHHYECKOTO JIBUKCHUSI.
Cucrema otcuéra.

[ Ipsivmas u o6pamuas 3a0ayu MEXaHuKu.

Paouyc-6ekmop MamepuanibHol mouKku, e20 NpoeKyuu Ha OCu CUCHeMbl KO-
opounam. TpaexTopus.

[lepemerienue, CKOPOCTh (CpeliHsisl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
peHre MaTepHaIbHON TOYKH, UX MPOEKIIMKA Ha OCH CUCTeMBbI KoopauHaTt. Cio-
PKEHUE MIEPEMEILICHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHUE. 3aBHUCH-
MOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHSI M MyTH MaTepHalbHOM TOYKU OT
BPEMEHH U UX TpauKH.

CBoOogHOE TajzeHue. YCKOpeHHue CBOOOTHOTO ManeHus. /[guoicenue mena,

OpOUEeHH020 NOO Y2I0M K 2OPUSOHMY. 3A8UCUMOCT KOOPOUHAM, CKOPOCHU
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IBU)KEHUE CHAPSI0B, LICMTHbIE U peMEHHBIE MTEpeaauH.
/lemoncmpayuu
1.  Moaenb cucTeMbl OTCUETA, HIUTFOCTPAIUS KHHEMATHUECKHUX XapakK-
TCPHU-CTHUK ABUKCHUA.
2. [Ipeobpa3oBanue ABMKEHUN C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.
3. [Nanenue Ten B BO3IyXe U B pa3peskeHHOM ITPOCTPAHCTBE.
4.  Habmionenue NBIKEHUS Tela, OPOLICHHOTO MO YIJIOM K TOPU30HTY U
rO-pU30HTAIIBHO.
5. U3mepenne yckopeHusi CBOOOAHOTO MaIeHusl.
6. Hanpasnenue ckopocTy Ipu ABHKEHUU IO OKPYKHOCTH.
Vuenuueckuii skcnepumenm, n1abopamopmvie paGombi’

1.  U3yyeHue HepaBHOMEPHOTO JIBHXKEHUS C LIETBIO OMPEEICHUS MIHO-
BEH-HOU CKOPOCTH.
2.  HccnenoBaHue COOTHOLIEHUS MEXY MYTSIMH, TPOHICHHBIMU TEIOM

3a MOCJIEA0BATEIbHBIC PABHBIC IIPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEH-
HOM/JIBUKEHUH C HA4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

3. U3yuenue nBMKEHUS IIApUKa B BI3KOU KUIKOCTH.

4. zydyeHne IBUKECHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

1 YCKOpeHUsi MamepuaibHoU moyky om pemeru u ux epaguxu. KpuponuHeu-
HOE JBWKCHHE. [[BIKEHNE MaTepUaibHOM TOUYKH 10 OKPY>KHOCTHU. YTJI0Bas U JIU-
HeliHas ckopocTb. [leproa u yactora obpaenus. Lientpoctpe-mMuTenbHoe
(HOpMaJIbHOE ), KacaTeIbHOE (TAaHT€HIIMAIBHOE) U TIOJTHOE YCKOpe-HUEe MaTepH-
AJIbHOM TOYKH.

Texnuueckue ycmpoiicmea u mexuHoio2uyecKue npoyeccwyl: ClIuJoMeTp, ABU-
PKEHUE CHapsIIOB, LIEMHBbIE, MIECTEpEHYAThIE W pPEMEHHBIE IEpenaydu, CKo-
pocmuvie augmeo.

lemoncmpayuu

Mojenb cucTemMbl OTCUETa, UIUTIOCTPAIN KUHEMAaTHYECKUX XapaKTepUCTUK
TBIKCHMUSI.

Cnocobvl uccnedo8anus 08UNCEHUI.

Hnnrocmpayus npedenvho2o nepexooa u usmeperue MCHO8eHHOU CKOPOCHU.
[IpeoOpa3oBanue ABMKEHUI C UCTIOJIB30BAHUEM MEXAHU3MOB.

[lanenue Ten B BO3yXe U B pa3pekKEHHOM IIPOCTPAHCTBE.

Habmroienue NBHKeHUS Teaa, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOpHU-
30HTAJIBHO.

HanpapneHnue ckopocTy pu ABMKEHUU IO OKPYKHOCTH.

/Ipeobpaszosanue y2n0601i CKOpocmu 8 pedyKkmope.

Cpasnenue nymeii, mpaekmopuil, CKOpoCcmeu 08UNCEHUSL 0OHO20 U MO20 dHce
mena 6 pasHvlX cucmemax omcuéma.

Yuenuueckuii akcnepumenm, nabopamopnsie pavomut, npakmuxym 1N3yde-
HUE HEPABHOMEPHOI'O JBM)KEHUS C 1IEJIBIO OIPENEICHUS] MTHOBEHHOICKOPO-
CTH.

3mepenue yckopeHus npu NpAMONUHEUHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HaKIOHHOU NIOCKOCMU.

ccrnedosanue 3agucumocmu nymu om 8pemeHu npu pasHoyCcKOPEeHHOM O8U-
DICeHUU.

[I3mepenue yckopeHus c60000H020 nadeHus (PeKoMeHOO0BAHO UCHONb308d-
Hue yugposoti 1abopamopuul).

l3ydyeHre ABMKEHUS Tenla, OpPOLIEHHOIO0 TOPU3OHTANbHO. [Ipogepka euno-
me3vl 0 NPAMOU NPONOPYUOHANLHOU 3AGUCUMOCIU MeHCOY OAIbHOCIbIO NO-

1éma 1 Ha4aIbHOoU CKoOpocCmblo meild.

2 31echk 1 nanee MIPUBOUTCSL pacnmpeHHmﬁ nepeucHb J'Ia60paT0pHI;IX pa60T U OIIBITOB, U3 KOTOPOT'O YUUTEIIb AEIaCT BI)I60p 10 CBOEMY YCMOTPEHUIO C y‘{éTOM BI)I6paHH01"0 YMK un HUMCECHOLIECTOCA 060pyZ[OBaHI/I${.
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3yuenue 0gudicenuss meaa no OKpY’CHOCMU ¢ NOCMOAHHOU NO MOOYIIO CKO-
pocmbio.

Vccnedosanue 3a8UCUMOCIU Nepuooa 0Opawenus KOHUecKo20 MasmHuKd
om e20 napamempos.

2.2 Jlunamuka (7 4acosB)

2.2 Jlunamuka (10 gacoB)

[IpuHiun otHocutenbHOCTH ['ammtes. Ilepssiii 3akon Herotona. Mueprumans-
HbIE CUCTEMbI OTCUETA.
Macca tena. Cuna. [Ipunnun cynepro3unmuu cui. Bropoit 3akon HeroToHa
11 MaTepuanbHOl TOUKW. Tperuil 3akoH HbroTOHa 171 MaTepUalbHBIX TO-
YeK.
3akoH BceMupHoro taroteHus. Cuna tsokectu. llepBas kocmuueckast cko-
[POCTb.
Cuna ynpyroctd. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl Tpenus (mokosi, ckoyibkeHus, kauenus). Cumna tpenus. Cyxoe
Tperue. Cuia TpeHus! CKOJIbKEHUS U cuiia TpeHus nokos. Kosdduuuent tpe-
Hus. Cuita CONpOTHUBIIEHUS IPU ABM)KEHUH TeJla B )KUJIKOCTH UJIU rase.
[locTynarensHOE U BpallaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tela.
MOMEHT CHJIbI OTHOCUTENIBHO OCHU BpaleHus. [1nedo cuibl. Y cnoBus paBHO-
BecHsi TBEPAOTO Tea.
Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: MoAINITHUKY, 1BH-
PKEHUE UCKYCCTBEHHBIX CITyTHHKOB.
lemoncmpayuu
1. SIBneHune uHEPIUH.
2. CpaBHEHHE MacC, B3aUMOJICHCTBYIOIINX TEJ.
. Bropoii 3akon HeroToHa.
. Ismepenue cui.
. CrnoxxeHue cuil.
. 3aBUCHMOCTb CHUJIBI YIIPYTOCTH OT AedopMaliuu.
. HeBecoMocTe. Bec Tena mpu yCKOpEHHOM NOABEME U I1aJICHUU.

8. CpaBHeHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIBbKECHHUS.

9. YcnoBus paBHOBecHst TBEPAOTO Tena. Buasl paBHOBeCHS!.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. 3yuenue nBmwkeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.

2. UccnenoBaHue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE

~NOo 01k~ Ww

[lepBbiil 3akoH HeroToHa. MHepuuanbuble cuctemsl orcuéra. IIpuHnun ot-
HocuTenbHOCTH ["ammnes. Heunepyuanvuvle cucmemsvt omcuéma (onpede-
nenue, npumepul).

Macca tena. Cuina. [IpuHIun cynepno3uiuu Cuil.

Bropoii 3akoH Hpr0TOHA 17151 MaTepUaIbHON TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTepUAIBHBIX TOYEK.

3aKOH  BCEMHUPHOTO TATOTEHUS. OKEUBANEHMHOCMb 2PABUMAYUOHHOU
1l UHEPMHOT MACCHI.

Cuna TspxecTH. 3asucumocms yCKOpeHusi c60600H020 NAOEHUsL OM 8bICOMbL
Ha0 nosepxHOCMbIO NIAHemvl U Om 2eozpaguieckoll wupomsl. /leudxcenue
HebOecHbix men u ux cnymuuxos. 3axouwvi Kennepa. IlepBas xocMudeckas
CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U CHJIa TPEHHUS T10-
kosi. Koaddunument tpenus. Cuia CONPOTUBICHHUS TPHU JABIKEHUU Teja B
PKUIKOCTU WIIM Tase, eé 3a8UCUMOCHb Om CKOPOCMU OMHOCUMENTbHO2O0 O8U-
DICeHUSL.

/[asnenue. [ uopocmamuuecxoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoucmea u mMexHONo2UYecKue Npoyeccuvl: TOAIINIHUKH,
IBHKEHHE NCKYCCTBEHHBIX CITyTHUKOB.

lemoncmpayuu

[Habnooenue osudicenus mein 8 UHEPYUATbHBIX U HEUHEPYUATbHBIX CUCTEe-MaX
omcuéma.

[/ [punyun omnocumenbHoOCmu.

[Kauenue 08yx yunuHOpo8 Ui wapoe pasHou Maccol ¢ 0OUHAKOBLIM )CKO-
peHuem omHoCumenbHO HeUHePYUATbHOU CUCEMbl OMCYEMA.

Cpasnenue pagnooeticmeyiowell NPULoNCeHHbIX K meny CUll ¢ npousseoe-
HUeM MACCbl mejla Ha e20 YCKOpeHue 8 UHEPYUANbHOU cucmeme omc4éma.
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1 pe3MHOBOM 00paslie, OT UX jAedopMaruy.
3. MccrenoBanne ycaoBUi paBHOBECHS TBEPOTO TEJa, UMEIOIIETO OCh Bpa-Iiie-
HHA.

[PaseHcmeo cuit, 6O3HUKAIOWUX 8 pe3yibmame e3aumooeticmeust meil. Mzmepenue
lwacc no esaumooeticmauro.

Hesecomocm.

Bec Tena npu yCKOpeHHOM TObEME U MTaJICHUH.

[ [enmpobedsicHble MeXaHUu3Mbl.

CpaBHEHUE CHJI TPEHUS TIOKOSI, KAUCHHUS M CKOJIBKCHHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnsie pavomet, npakmuxym 3me-
[PCHHE PABHOJICHCTBYIOIIEH CUJI IIPH IBXKSHUU OpycKa M0 HAaKJIOHHOUIIIOCKO-
CTH.

[Iposepka eunomesvl 0 HE3ABUCUMOCTIU 8PEMEHU OBUNCEHUSL OPYCKA NO
HAKIOHHOU NIOCKOCMU HA 3A0AHHOE PACCMOsIHUE 0N €20 MACCYHL.
ViccnenoBaHie 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXUHEU
[PE3MHOBOM 00pa3Iie, OT uX JeopMaliuu.

H3yuenue 0guoiceHusi cucmemul meJl, CEA3AHHbIX HUMbIO, NEPEKUHYMOU Ye-pe3
1é2Kuti O10K.

3mepenue kodghuyuenma mpenus no eiudume y2noe020 Kodghguyu-
enma sasucumocmu Fpp(N).

Hccneoosanue 0sudicenus 6pycKka no HaKIOHHOU NIOCKOCMU C NepeMeHHbIM
KO3 huyuenmom mpenusi.

3yuenue 08udCeHUst 2pY3a HA 8ATLY C MPEHUEM.

2.3 Cratuka tBepaoro teina (5 yacoB)

AOcomoTHO TBEpAOe Teno. [locTymaTenbHOE W BpaliaTeabHOE IBUKCHHE
TBEPAOrO Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. Ilnedo cuisbl.
CrnoxxeHue cuil, IpUIOKEHHBIX K TBEpHoOMy Teiy. LleHTp Tsbkectu Tena.
YcioBust paBHOBecHsl TBEPIOTo Teia. Y CTOMYMBOE, HEyCTOMUMBOe, Oe3pas-
JINYHOE PAaBHOBECHE.

Texnuueckue ycmpoucmea u mMexHOA02UYEeCKUe Npoyeccvl. KPOHIITEHH,
CTPOUTEIJIBHBIM KPaH, pelIETYaThle KOHCTPYKIUH.

lemoncmpayuu

'YcinoBus paBHoBecus. Busl paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadvopamopnuvie pabomut, npakmuxym Vccie-
TOBaHKME yCJIOBUM PaBHOBECHs TBEPAOIO TeJla, HMEIOIIEr0 OCh Bpa-IEHUS.
KoHCTpynpoBaHHE KPOHIITEMHOB U paCYET CUJI YIIPYTOCTH.
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l3yyeHue yCcTOMYMBOCTH TBEPAOIO TEJa, HMEIOLIETO IO OMOPBI.

2.3 3aKoHBI COXpaHeHHs B MexaHHKe (6 4acoB)

2.4 3akonbl coxpaneHus B Mmexanuke (10 yacos)

VIMynbC MaTepuanbHON TOUKH (TeNa), CHCTEMbI MaTepHalbHBIX TOYEK. VM-
yJIbC CHJIbBI U U3MEHEHHUE NUMITYJIbCA TEJA.
3aKOH cOXpaHEHUs UMITyJibca. PeakTuBHOE JBUKEHUE.
Pabora cruisl. MOIITHOCTE CHJIBL.
KuneTtnueckast Heprusi MaTepuanbHOi Touku. Teopema 00 M3MEHEHUH KU~
HETUYECKON SHEPTHUU.
[lorennmanbHast sHeprus. [loTeHnunanpHas sHeprust yrnpyro 1ehopMHUpOBaH-HON
npyxuHbl. [loTeHIanbpHas sHeprus Tena Boau3u nosepxHoctu 3emiu. [loren-
[[UAJIbHBIC W HEMTOTCHIIUAIbHBIE CHITBL. CBSI3b pa0OTHI HEMMOTCHIIUATL-HBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPruu CUCTEMBI TeJl. 3aKOH COXPaHEHUs Mexa-
HUYECKON DHEPIUU.
Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
Texnuyeckue ycmpoiicmea u npakmuieckoe npumeHeHue: BOJOMET, KONED,
[PY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.
/lemoncmpayuu
1. 3akOH cOXpaHEHHUs UMITYJIbCA.
2. PeakTUBHOE JIBHKCHHE.
3. [lepexon moTeHIIMATHHON SHEPTUH B KWUHETUYECKYIO U OOPaTHO.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomut
1.  H3yuenue abCoyIIOTHO HEYNPYTOro yaapa ¢ MOMOUIbIO JBYX OJMHA-
KOBBIXHUTSHBIX MasiTHUKOB.
2. UccnenoBanue cBs3H pabOThI CHIIBI C U3MEHEHHEM MEXaHHUUECKOM
SHEPIUH TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO XKIyTa.

lIMmynibec MaTepualbHON TOUKH, CUCTEMBI MaTepHANIbHBIX TOUYEK. [lenmp
lvacc cucmemvl MamepuanbHulX modex. Teopema o 0sudiceHuU yeHmpa
lwacc.

VIMIynibC CHITBI M M3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UM-
MyJbCca.

PeakTHBHOE IBHKEHUE.

Momenm umnynvca mamepuanvHol mouku. Ilpedcmasnenue o coxpanenuu
MOMeHma UMNYIbCA 8 YeHMPALbHbIX NOJIAX.

PaboTa criibl Ha MaJIOM U Ha KOHEUHOM NiepeMelteHu. [ paguueckoe
npeocmasierue pabomoi cuivl. MOITHOCTD CHJIBI.

KuneTnueckas SHEprusi MaTepualibHON TOUKH. Teopema 00 n3MEeHEHUHKUHE-
TUYECKOM SHEPTUU MaTepUATbHON TOUKH.

[loTeHLManbHBIE M HETIOTEHIMANIBHBIE CUIIbL. [lomenyuanvhas snepausi. Ilo-
MeHYUaNbHas SHepaUs Ynpy20 0edhopmMupo8anHou npyicunsl. Ilomen- yu-
ANbHASL dHEpeUs meaa 8 00HOPOOHOM cpasumayuoHHoM noie. Ilomenyu-ano-
Has SHepeus mena 8 pasumayuoHHOM nojie 00HOPOOHO20 Wapa (6Hympu u
6He wapa). Bmopas kocmuueckas ckopocms. Tpembsi KocmMuieckas cKo-
pocmo.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CHJI C ©I3MEHEHUEM MEXaHUYEeCKOH dHEep-
MY CUCTEMBI TeJI. 3aKOH COXpaHEHHsI MEXaHHUECKON SHEPTHH. Ynpy-eue u
Heynpyaue cmoKHOGEHUsL.

Ypasnenue bepuynnu ons uoeanvHou Hcuokocmu Kax cieocmeaue 3aKOHACo-
Xpanenus mexanuyeckou sHepuu.

Texnuueckue ycmpoiicmea u mexHojio2uyecKue npoyeccyl: ABUKEHHE pa-
KET, BOJOMET, KOTEDP, MPYKUHHBIA MMUCTOJET, 2UPOCKON, uzyprHoe Kama-
HUe Ha KOHbKAX.

lemoncmpayuu

3aKOH COXpaHEHUs] UMIylibca. PeakTUBHOE JBMKEHUE. M3mepenue mouy-
HOCMU CUTIBL.

3menenue sHepeuy mena npu cosepuieHu pabomsoi.

B3anmHble npeBpanieHruss KHHETHYECKOM U MOTEHIMAIbHOM YHEPTUil MpH
eiCTBUM Ha TEJO CHIIbI TSXKECTU U CWIIbl ynpyroctu. Coxpamnenue sxep-
euu npu c600600OHOM NAOEHUU.
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Yuenuueckuii sxkcnepumenm, nabopamopnusie pabomol, npaKmuKkym
1. Usmepenue umnynoca mena no mopmMo3HoOMy nymu.
2. U3mepenue cunbl mazu, CKOpOCMU MOOENU INeKMPOMOOUNA U MOUWHO-
Cmu CUbL MARU.
3. CpasneHnue usmenenus UMnYIbca meia ¢ UMRYI6COM CUTbL.
4. Hccneoosanue coXpaneHus UMRYIbCA NPU YIPY2OM 83AUMOOeUCMBUL.
5. U3zmepenue kunemuueckot snepeuy meia no mopmo3HoMy nymu.
6. CpasHeHue usmeHeHUus NOMEHYUATbHOU IHEP2SUU NPYIHCUHBL C pabOMOl
CUTTbl MPEeHUs.
7. Onpeoenenue pabomol cuibl MpeHUs NPU OBUNCEHULU Meld NO HAKIOHHOU
NJIOCKOCMU.

Tema 3. MountekynsapHas pusuka u TepmoauHamMuka (24 gaca)

Tewma 3. Mounekynspaas ¢pusnka u repmoarnHaMuka (49 gacos)

3.1 OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH Teopuu (9 4acoB)

3.1 OcHOBBI MOJIEKYIISIPHO-KUHETHYECKOW Teopu (15 dyacos)

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUUECKOW TEOPUU U UX OIBITHOE
o0ocHoBaHme. bpoyHoBckoe nBrxenue. Juddys3us. Xapakrep ABIKESHUS U
B3aMMOJICHCTBHS YaCTHIl BellecTBa. MoAEIN CTPOECHHUS ra3oB, )KUIKOCTEH U
TBEPABIX T€1 U 00BSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJEIIEH.
Macca u pazmepsl Mosekyn. KonnuectBo Benectsa. [locrosiHaas ABoraapo.
TemnoBoe paBHOBecHe. Temriepatypa u e€ uamepenue. lllkana remneparyp
Llenbcust. Mogens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUH HICATBHOTO ra3a. AOCOMIOTHAS TeMIepaTypa Kak Me-
pa cpeHel KHHEeTUYECKOW SHEPT U TEIUIOBOrO ABMKEHHS YacTHUI] ra3a.
[[Ixana remneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MeHene-
eBa—Kuianelipona. 3akoH JlansToHa. M30mpouecchl B U1eaabHOM Iase ¢ 1o-
CTOSIHHBIM KOJINYECTBOM BeniecTBa. [ paduyeckoe rnpeacraBieHre U30Ipo-
[IECCOB: M30TEpMa, U30X0pa, n300apa.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHerue: TEpMOMeTp, 6apo-
MET.
/lemoncmpayuu

1. OnbIThI, TOKa3bIBAIOLINE UCKPETHOE CTPOCHHE BEIEeCTBa, (HOTO-

rpauUMOIIEeKya OpraHnYeCKUX COeMHEHUH.

2. OnbIThl 10 TUGHY3UH KUIKOCTEH U ra3oB.

3. Mojiens OGpOyHOBCKOTO JIBHIKCHUS.

4. Monens onbita llTepHa.

(OCHOBHBIE TIOJIOKEHHS MOJIeKYy IsipHO-KuHeTn4Yeckoi Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddy3us. bpoyHoBCcKOe nBMXKECHHE. XapaKTep
IBUKEHUS M B3aMOJCHCTBUS YacTHUIl BelecTBa. Moienu CTpoeHHMs ra3oB,
PKUIKOCTEN U TBEP/BIX TEN U 0OBSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
HTHX Mojienieil. Macca u pa3Mepsl Moinekyn (atoMoB). Konndectso Beite-
ctBa. [locTostHHAast ABOTaApO.

TeruoBoe paBHOBecHe. Temneparypa u criocoObl e€ uzmepenus. Lllkamna
remrneparyp Llenscus.

Mopaenb naeansHoro raza B MKT: yacTuibl raza ABUKYTCS XaOTHUECKUU

HE B3aUMOJCHUCTBYIOT APYT C IPYTOM.

["a30BbIe 3aKOHBI. YpaBHeHUe MeHnaeneeBa—KianeiipoHa.

AOcourroTHast TeMriepatypa (mkana temrneparyp KenpBuna). 3akon [ans-
TOHA.

30mporiecchl B UI€aIbHOM I'a3e C MOCTOSHHBIM KOJIHMYECTBOM BEILECTBA.
['paduueckoe mpeacTaBiIeHUEe H30MPOLIECCOB: U30TEpMa, H30X0pa, U30-

Oapa.

CBs13bp MEXy JABJIIEHUEM U CpPEHEN KMHETUYECKOM SHEPrUel OCTya-Tellb-
HOT'O TEIJIOBOTO ABMKEHUS MOJIEKYI U€aIbHOIO ra3a (OCHOBHOE ypaBHEHUE
MKT uneanbHOro rasa).

Céa3b abcontommuot memnepamypvl mepMOOUHAMUYECKOL CUCTHEMbL CO CpeO-Hell

KUHEeMU4ecKoll 3Hep2ued nocmynamelbHo2co menjloeo2co 08UDICEHUS €€
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5. OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOIEHCTBHA.
6. Moaenb, WILTIOCTPUPYIOIAs IPUPOAY AABJICHUS ra3a Ha CTEHKU COCY/Ia.
7. OMBITHL, WLTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHUS UJIATBHOTO rasa,
M30IPOIIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuot
1. OmnpenesieHre Macchl BO3yXa B KIIACCHONW KOMHATE Ha OCHOBE U3Me-
peHuilo0bEMa KOMHATBI, JaBICHUS U TEMIIEpaTyphl BO3yXa B HEl.
2. HccnenoBaHue 3aBUCUMOCTH MEXK]TY ITapaMeTpaMU COCTOSIHUS pa3-
PEXKEHHOTO Ta3a.

uacmuy.
Texuuueckue ycmpoticmea u mexHono2uiecKue npoyeccyl: TepMoOMeTp, Oa-
POMETp, noyueHue HaHoMamepuaios.

lemoncmpayuu

Mopjenu JBUKEHUS YaCTHI] BEIlIeCTBa.

Mojiesb OpOYHOBCKOTO JBHYKEHUS.

B110eoponuk ¢ 3anucoio peaibHo2o OPOYHOBCKO20 0BUNCEHUS.

Tuddys3us xunkocrei.

Moneins oneita IllTepHa.

[ IpuTsKEHUE MOJIEKY.

Mojieu KpUCTaAIIINYECKUX PEIIETOK.

Habmtoienue u uccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopnuvie pabomut, npakmuxym Hccne-
0osanue npoyecca yCmaHosleHus Mmenio8o20 pasHo8ecUs npu men-i1000mene
veorcdy eopsueti u X0N00HOU 80001

3yuenue usomepmuueckozo npoyecca (PeKomMeHO08aH0 UCNONIb30BAHUE
yugposoil 1abopamopuus).

/13yuenue uzoxoproco npoyecca. Uzyuenue uzobapHozo npoyecca.

/ Iposepka ypasHenus coCmoaHus.

3.2 OcHoBbl TepMoguHamuku (10 gyacos)

3.2 OcHoBbl TepMoarHamuku (20 dacos)

TepmoarHaMu4ecKas cucteMa. BHyTpeHHsIs SJHEprusl TEPMOJAUHAMHUYECKON
CUCTEMBI U criocoObI €€ n3mMeHenus. KonndectBo TemnoTsl U padorta. BHyT-
[PEHHSIS SHEPrUs OJTHOATOMHOTI'O MICAJIBHOTO ra3a. Buael Temonepenayun:
TEIJIONPOBOAHOCTb, KOHBEKLIUA, U3JIy4CHHUE. Y IeJIbHAs TEIUNIOEMKOCTD Be-
niecTBa. Koam4ecTBo TEIIOTH IPU TEILIONEPEaaye.

[Tonsitne 06 agnabatHoM mponecce. IlepBblil 3akoH TepMoauHaMuKu. [Ipu-
MEHEHHE MEePBOro 3aKOHA TEPMOJMHAMUKU K M3ompoueccam. ['paduueckas
MHTEpIpeTanus paboTh rasa.

Bropotii 3akoH TepMoaunHaMuKi. HeoOpaTUMOCTh IIPOIIECCOB B MMPUPO/IL.
TeruioBbie MamHbL. [IprHIMITBL NeHCTBUS TEIOBBIX MamuH. [IpeoOpaso-
BaHUs SHEpruu B TerioBbiX MamnHax. KII/ TertoBoit mammuel. [{ukn Kap-
HO U ero KII/[. Dxonornyeckue npoOaeMbl TEIIO3HEPTETHKH.

Texnuueckue ycmpoucmea u npaxmuyeckoe npumereHue: JBUraTellb BHYT-
[PEHHEr0 CropaHus, OBITOBOM XOJIOAMIBHHK, KOHIUIIMOHED.

/lemoncmpayuu

Tepmoounamuueckas (T/]) cucmema. 3adanue snewnux ycnosuti ons T/] cu-
cmemvbl. Buewnue u enympennue napamempul. Ilapamempuor T/] cucmemoi
Kak cpeOHUe 3Ha4eHUs 8eUYUH, ONUCHIBAIOWUX €€ COCMOsHUE HA MUKDO-
CKONU4eCKOM ypOGHe.

[Hynesoe nauano mepmoounamuxu. Camonpouseonvras peraxcayus T/] cu-
cmembl K meniogomy pagHo8ecuio.

Mopenb UIeaNbHOIO ra3a B TEPMOJMHAMUKE — CUCTEMa ypaBHEHUI: ypaB-
HeHue MennaeneeBa—KiianeiipoHa U BbIpaK€HHUE JUIsl BHYTPEHHEN SHEPIHUH.
Y Ci10BUSL TPUMEHUMOCTH 3TOM MOJEIU: HU3Kash KOHIEHTpalus 4acTHI, BbI-
COKME TeMIepaTyphl. BrlpaxkeHne JJIsi BHYTpEHHEW 3HEPrUH OJJHOATOMHOTO
M7CAIBHOTO ra3a. Keasucmamuueckue u necma-
muuecKue npoyecchyi.

DnemeHTapHas paboTa B TepMoauHamMuKe. Beruncnenue pabotsl o rpaduky
mpoiiecca Ha PV-auarpaMme.

Ternonepenaya kak crocod W3MeHeHHs BHyTpeHHel sHeprun T/ cucremsbl
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1.  V3meHeHue BHYTpEHHEH SHEpruM Tesa Ipu COBEPLICHUN PaOOThI:
BBUIET MPOOKHU U3 OYTHUIKY MO JEHCTBUEM CKATOTO BO3/lyXa, HArpeBaHUe
s¢upa BIaTyHHOU TpyOKe MyTEM TpeHHUs (BHIC0IEMOHCTPALIHS).
2.  V3ameHeHue BHYTpEHHEH SHEPTUH (TEMIIEPATyPHI) TEa MPH TETLIO-
nepenaye.
3. OmbIT o aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM
OTHHUBOM).
4.  Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAaHUs, peaK-
TUBHOTO JIBUTaTEJI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat

1. IsmepeHue yaenbHON TEMI0EMKOCTH.

6e3 coBepiieHus paboTel. KoHBeKIUs, TEIIONMPOBOIHOCTD, U3ny4deHue. Ko-
TM4ecTBO TEIJIOThI. TeroéMKOCTh Tena. Yoenvhas u moaapHas menio- ém-
kocmu eewjecmea. Ypasnenue Maiiepa. Y ienbHasi TEIJIOTa CrOpaHusi TOI-JIN-
Ba. Pacuér konmuecTBa TEIIOTHI npu Temonepenaye. Ilonstue o6 aaua-
OatHOM mpouecce. [lepBblif 3aK0H TepMOAMHAMUKY. BHYTpEeHHSISI SHEPTHSL.
KonudecTBo TEII0Th M paboTa Kak Mephl U3MEHEHUS BHYTpeHHeH Heprun T /]
CHCTEMBI.
BTopoii 3aKk0H TepMOJMHAMUKHU JIJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3a/1aH-
HOE paBHOBECHOE COCTOsIHUE T /] cHCTEMBI MPOXOAUT €MHCTBEHHAS aixa-
Oara. AGcomoTHas TeMiiepatypa. Bropoii 3akoH TepMOAMHAMUKHY JJIsI HEPaB-
HOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEIaTh TEIJIOTY OT 00JIee X0- JOTHOTO
Tena k Oonee HarpeToMy 6e3 komnerncanuu (Kimaysuyc). HeoGpatu-mMmocTh
[TPUPOJHBIX IIpoLeccoB. [IpUHIMIIBI 1€MCTBHS TEIIOBBIX MAILIMH.
KIIJl. Makcumansnoe 3nauenue KII/I. [ukn Kapno. Dkonornueckue ac-
MEKTHI UCITOJIb30BAaHNUs TEIJIOBBIX ABUTaTeNel. TermmoBoe 3arpsi3HeHne OKpy-
pKaroLIell cpenbl. TexnHuueckue ycmpoucmea u mexHoio2udeckue npoyeccyl.
XOJIOIUIBHUK, KOHTUIIMOHED, TU3eJIbHBIN U KapOIOpaTOpHBI 1BUTaTeNH, na-
posas mypbuna, noayuenue c6epXHUKUX MeMNepamyp, YmMuiu3ayus « menio-
BbIX» OMX0008 C UCNONIL308AHUEM MENTI08020 HACOCA, YMUIU3ayus buoopeaa-
HUYeCKo20 Monauea 0isl GblpabOmMKU «MeNni1080U» U INEKMPOIHEPSUL.
lemoncmpayuu

1. I3meHeHue TeMIepaTyphl pH aInadaTHUYECKOM PaCIIHPEHUH.

2. Bo3aymiHoe orauso.

3. CpaBHEHUE yIETHHBIX TEITIOEMKOCTEH BEIIECTB.

4. CnocoObl U3MEHEHHsI BHYTPEHHEHN SHEPTUu.

5. UccnenoBanue aguabaTHOrO Mpoiiecca.

6. Komnvromepmovie mooenu menioguix dgueamerel.
Yuenuueckuit sxcnepumenm, nabopamopnusie padomol, npakmuKkym

1. 3MepeHue yaenbHON TEIUIOEMKOCTH.

2. Hccneoosanue npoyecca ocmviéanus geuecmaa.

3. Uccneoosanue aduabamnozo npoyecca.

4. H3yueHue 63aumocssa3u SHepeUul MeHCMONEeKYIAPHO20 83AUMOOEUCBUSL
1 memnepamypuvl KUNeHus HCUOKocmell.

3.3 ArperartHbie cocTosiHus BeriecTBa. da3oBbie nmepexos! (5 4acos)

3.3 ArperarHbie cocTosiHus BemecTBa. da3oBbie nepexomn! (14 yacon)

[TapooOpa3oBanue u KoHAcHcanws. Vicnapenue u kuneane. AOCONIOTHAS U

[lapooOpazoBanue u KoHAeHcalus. Micnapenue u kuneHue. Y nenpHas
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OTHOCHUTEIIbHAs BJIAXXHOCTh BO3ayxa. HacellieHHbIN map. YaenbHas Tem-
ota mapooOpa3zoBaHus. 3aBUCHUMOCTh TeMIIEpaTypbl KUIEHHS OT JaBiie-
HUSL.
TBépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamuioB. Kunkue kpuctawisl. CoBpeMeHHbIe MaTepualnsl. [InaBnenue u
KpUCTAJUTM3aLMA. Y JesbHast TerioTa miasiaeHus. CyOomuma-1usi.
YpaBHEHHE TETIOBOTO OanaHca.
Texnuueckue ycmpolcmea u npaxmuieckoe npumeneHue: TArpOMETp U NCH-
XPOMETP, KaJJOPUMETP, TEXHOJIOTUH MOIYYSHHUS] COBPEMEHHBIX MaTE€pPU-aJIOB,
B TOM YHCJI€ HAHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOT U H.
Vlemoncmpayuu
1. CroiicTBa HaCHIIICHHBIX MAPOB.
2. Kunenue npu NOHIKEHHOM JaBJICHUU.
3. CriocoObI M3MEpeHUs BIAXKHOCTH.
4. HaGnroieHre HarpeBaHus ¥ IIABJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.
5. JleMoHCTpalus KpUCTAIIOB.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut
1. I3mepeHne OTHOCUTENHHOM BIaXKHOCTH BO3/1yXa.

TEII0Ta MapooOpa3OBaHus.

HacplileHHble 1 HeHachIleHHbIe apbl. KayecTBeHHAst 3aBUCUMOCTbD IUIOT-
HOCTHU U JIaBIICHUS HACBIIIICHHOTO TIapa OT TEMIIEPATYPhI, UX HE3aBUCH-
MOCTb OT 00bEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATyphl KHUIIE-
HUS OT JABJICHUS B KUIKOCTH.

BraxHocTh Bo3yxa. AGCONIOTHAS 1 OTHOCUTEIIbHAS BIAXKHOCTH. TBEpI0E
Teno. Kpucranmmueckue u aMmopgHbIe Telia. AHU30TPOITHUS CBOMCTBKPHCTAI-
noB. [InaBnenne u kpuctaumzanus. Y aennbHas TerioTa miasieHus. Cyonu-
MaIusl.

Ulehopmayuu meépooeo mena. Pacmsocenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyeux oegopmayuil.

Tennosoe pacuiupenue sxcuoxocmeti U meépovix mei, 00bEMHOE U TUHell-
Hoe pacuupenue. AHeapMOHUM MENI08bIX KOAeOAHUll Yacmuy eeujecmea
KaK NpUYUHAa Menio8o2o pacuiupenus mei (Ha KauecmeeHHOM YPOsHe).

[ Ipeobpaszosanue snepeuut 8 hazosvix nepexooax. Ypasnenue meniogoco
banranca.

Ilosepxnocmuoe Hamsdscenue. Kosappuyuenm nogepxnocmnozo namsice-
Hus. Kanunnspueie aenenus. Jlagnenue noo UCKpUBLEHHOU NOBEPXHOCMBIO
brcuoxkocmu. @opmyna Jlannaca.

Texnuueckue ycmpoticmea u mexuoio2uyeckue npoyeccsl: KuaKue Kpu-
CTaJUIbl, COBPEMEHHBIC MaTEpPUAIIBI.

lemoncmpayuu

TernnoBoe pacmupenne. CBoiCTBa HACHIICHHBIX TapoB. Kunenue. Kure-
HUE PU TTOHUKEHHOM JIaBIICHUU.

3 mepenue cunvl nosepxHocmuo2o Hamsxcenus. Onvimol ¢ MbLIbHbIMU
naéHKamu.

Cmayueanue. Kanunnaphule saenenus. Mooenu HeHbI0MOHOBCKOU HCUOKO-CINU.
CriocoOsI U3MepeHus BIakHOCTH. MccreqoBanre HarpeBaHus U TIaBIie-
HUSI KPUCTAJUTMIECKOTO BEIIECTRA.

[Buowl oechopmayuii. Habnrooenue manvix depopmayuii. Yuenuueckuil
hKkcnepumenm, nabopamopusie padomol, npakmuKkymrzyuenue 3axo-
HOMepHOCmel UCNapenUsl HCUOKOCIEI.

3 mepenue yoenvHol meniomsl niasieHus 1vod.

13yuenue ceolicme HacblyeHHbIX Napos.
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l3MepeHne aOCOMOTHOM BIaXKHOCTH BO3/1yXa U OI[EHKa MacChl TapOBB
MOMEIICHUH.

3 mepenue koaghghuyuenma no8epxXHOCMHO20 HAMANCEHUS.

[Hsmepenue mooyns FOnea. Hccnedosanue 3asucumocmu deghopmayuu pe-3u-
H08020 00pA3Ya OM NPUNOIHCEHHOU K HEMY CUTBL.

Tewma 4. DnekrpoauHaMuka (22 daca)

Tewma 4. Dnekrpoaunamuka (54 daca)

4.1 Dnextpoctatuka (10 gaco)

4.1 Dnextpudeckoe mose (24 gaca)

DJIeKTpU3aus Tel. DJIEKTpUUeCKui 3apsi. [[Ba BHIa 3IEKTPUYECKUX 3a-
psaoB. [IpOBOJHMKM, AMDIIEKTPUKU U MOJYHNPOBOAHUKU. 3aKOH COXpaHe-
HUS DJIEKTPUYECKOTO 3apsja.
B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHbli anekTpudecKkui 3a-
psan. DnekTpudeckoe noie. Hampsok€HHOCTD AekTpudeckoro moss. [Ipun-
LU CYNIEPIIO3ULIUY JIEKTPUUECKUX NoJIeH. JIMHUM HanpsKEHHOCTH dJIEK-
TPUUECKOIO MOJIS.
Pabota cun anexkrpocratuyeckoro noist. Ilorenuuan. Paznocts noreHnua-
110B. [IpOBOAHMKY U TUAJIEKTPUKHU B JIEKTPOCTATUYECKOM mose. [udnek-
TpUUYECKasl IPOHULIAEMOCTb.
DIIeKTPOEMKOCTh. KOoHZEHCATOP. DIEKTPOEMKOCTH IIIOCKOTO KOHAEHCA-TOpA.
DHEprusi 3apsyKEHHOT0 KOHAEHCATOPA.
Texnuueckue ycmpoticmea u npakmuyeckoe npumeHeHue: SIEKTPOCKOIL,
PIIEKTPOMETP, DJIEKTPOCTATHUECKasl 3allUTa, 3a3eMJIEHHE 3JIeKTponpHoo-
[POB, KOH/IEHCATOP, KOMMPOBAJIbHBIN aIlllapaT, CTPYHHBIN IPUHTED.
lemoncmpayuu

1. YcrpoiicTBO M PUHIMI JEHCTBUS 3JIEKTPOMETPA.

2. BzaumosieficTBHE HadIEKTPU30BAHHBIX TeEIl.

3. DIeKTpuUecKoe NoJjie 3apsKEHHBIX Tell.

4. TIpoBOJHUKH B 3JIEKTPOCTATHUYECKOM TIOJIE.

5. DnekTpocTaTuyeckas 3amuTa.

6. JIMPNEeKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

7. 3aBUCHUMOCTB 3JIEKTPOEMKOCTH TNIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN

IMJIaCTUH, paCCTOAHUA MCKAY HUMHU U I[PIBJIGKTpH‘-IGCKOﬁ IMPOHUITACMOCTH.

8. DHeprus 3apsKEeHHOT0 KOHJEHCaTopa.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaut
1. smepenne >1meKTpOEMKOCTH KOHIEHCATOPA.

DJIeKTpU3alvs TeI U €€ MPOosBIEHUs. DIeKTpudeckuid 3apsia. [[Ba Buia
HIIEKTpUYECKUX 3apsAaoB. [IpOBOAHMKY, TUAIEKTPUKU U TOTYIPOBOIHHUKH.
DJIeMEHTapHBIN 3JEKTPUUYECKUI 3apsil. 3aKOH COXPAHEHUS 3JIEKTpUYe- CKO-
ro 3apsja.

B3aumopeiictBue 3apsiioB. Toueunsle 3apsasl. 3akoH Kynona. Dnexkrpuye-
ckoe noJie. Ero neicreue Ha anekTpuyeckue 3apsiasl. Hanpsoxk€HHOCTD diek-
Tprueckoro nojs. [IpoOuslii 3apsy. JInHUM HAIPS-KEHHOCTH SIIEKTPUUECKOTO
110J1s1. OJHOPOIHOE PIEKTPUUECKOE TTOJIE.

[loTeHLIMaIbHOCTD 3JEKTPOCTATHUECKOIO MoJisl. Pa3HOCTh MOTEHLIMAIOB U
HarpspkeHue. [loTeHnnanbHas 3Heprus 3apsaaa B 3J1€KTPOCTaTUYECKOMIIO-

ie. [loTeHuman sanexTpocTaTuueckoro nojist. CBsA3b HAPSHKEHHOCTH

MOJISI U PA3HOCTU MOTEHIUAJIOB JIJISl AJIEKTPOCTATUYECKOTO OIS (KakK OA-
HOPOJIHOTO, TaK U HEOJTHOPOAHOTIO).

[ [pUHLIUTT CYTIEPIIO3UIINY STIEKTPUUECKHUX TOJEH.

[ lone moueunoeo 3apsioa. Ilone pasnomepro 3apsixcennou cgpepwi. Ilone pas-ro-
LMepHo 3apsdicenno2o no 06vémy wapa. Ilone pasnomepho 3apsaxiceHHoU Oecko-
Heunol niockocmu. Kapmunvl iunuti nanpsoicénnocmu smux nogeu

U IKEUNOMEHYUATLHBIX NOBEPXHOCTEU.

[IpOBOAHMKY B AJIEKTPOCTATHUECKOM I10JI€. Y CIIOBUE PABHOBECHS 3apsiIOB.
/[MpIeKTpUKU B 3JEKTPOCTATHUECKOM Toiie. J(ManekTpuyeckas mpoHHUIlae-
MOCTb BEILIECTBA.

KoHnzeHcaTop. D1neKTpoEMKOCTh KOH/IEHCAaTopa. DJIEKTPOEMKOCTD INIOCKOTOKOH-
meHcaTopa.

[/ lapannenvroe coedunenue konoencamopos. Ilocredosamenvroe coedune-nue
KOHOeHcamopog. JHEPTus 3apsKEHHOT0 KOHACHCATOpA.

[guoicenue 3apsdiceHHol Yyacmuybl 8 0OHOPOOHOM daeKmpudeckom noue. Tex-
HUuecKue yCmpoucmea u mexHoi02uyeckue npoyeccsl: dEKTPOCKOII, AEKTPO-

MCTP, DJICKTPOCTAaTUICCKAA 3allluTa, 3a3CMJICHUC 3J'ICKTpOHpH60pOB,
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KOHJIEHCATOPHI, ceHepamop Ban oe ' paagha.

lemoncmpayuu

Y CTPOHCTBO M MPUHLIUI JEHCTBUS 3IIEKTPOMETpa. DIEKTPUUECKOe MoJIe 3a-
PSDKEHHBIX MIAPUKOB. DJIEKTPUIECKOE MOJIE IBYX 3apsDKEHHBIX TUIACTHH.
(Moodens anekmpocmamuueckoeo eenepamopa (Ban oe I'paagha).
[IpOBOTHHUKY B DJIEKTPUUYECKOM TI0JIE. DIEKTPOCTATHYECKAS 3aIUTA.
Yempoiicmeo u delicmeue konoencamopa nocmosiHHOU U nepemeHHOl EM-
Kocmu.

3aBUCUMOCTB JIEKTPOEMKOCTH IIIOCKOTO KOHIEHCATOPA OT IUIOIAIM TUIa-
CTHH, PACCTOSTHUS MEXTy HUIMH U TUAIIEKTPHUYECKON TPOHUIIAEMOCTH.
DHEprus MEKTPUUECKOTO OIS 3aps’KEHHOT0 KOHIEHCaTopa.

3apsoka u paspsaoxka KoHOeHcamopa uepes pe3ucmop.

Yuenuueckuii 5xkcnepumenm, nadbopamopnvie pabomaol, npaKMuKym
Oyenka cun 83aumoO0etcmeusl 3apsdHCceHHbIX mei.

[Habnio0enue npespawjenus sHepauul 3apsxiceHH020 KOHOeHCamopa 6 SHep-
U0 U3TYUEHUS]

ceemoouooa. M3zyuenue npomexkanus moka 6 yenu, cooepicaujeti KOHOeHcamop.
[Pacnpedenenue pasHocmu NOMeHYuaios (HanpsajceHus) npu nocieoo8a-
menbHOM cOeOUuHeHUU

KoHOencamopos. Mccnedosanue pazpsaoa KOHOeHcamopa uepes pe3ucmop.

4.2 [TocTosTHHBIN AMeKTpUIecKUid TOK. ToKHu B pa3HbIX cpeaax (12 gacos)

4.2 TIOCTOSIHHBIH DIIEKTPHUYCCKHUi TOK (24 daca)

DJIEKTPUUECKUM TOK. Y CIIOBUS CYLIECTBOBaHUS 3JIEKTPUUECKOro ToKa. Mc-Tou-
HUKH TOKa. Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon OMa 11 yyacTKa LemH.

DJIEKTPUUECKOE CONPOTUBIIEHUE. Y EIbHOE CONIPOTUBIICHUE BELLIECTBA.
[locrenoBarenpHOE, MapauieIbHOE, CMENIAHHOE COEAMHEHUE TIPOBOHU -

KOB.

PaGoTa snmekTpuueckoro Toka. 3akoH Jxoyns—IJIenia. MonHoCTh 3J1ek-
TPUYECKOTO TOKA.

JIC 1 BHYTpEeHHEE CONMPOTUBIICHNE UCTOYHUKA TOKa. 3aKkoH OMa JJ1s MoJI-HOH
(3aMKHYTOM) 37IeKTpruyeckoi 1enu. KopoTtkoe 3ambIkaHue.

DJIEKTPOHHAsA MPOBOJUMOCTh TBEPJBIX METAJJIOB. 3aBUCUMOCTh CONPO-TUB-
NIeHUs METaJUIOB OT TemmepaTypbl. CBEpXITPOBOIUMOCTb.

DJIEKTPUUECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

Cuna toka. IlocTosiHHBIN TOK. Y CIIOBHUS CyIIECTBOBAHUS IIOCTOSIHHOI'O
hiekTpudeckoro Toka. Mcrounuku toka. Hanpsoxenne U u OJ[C E. 3akon
OMa 1 yJacTKa IeTH.

DJIEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb CONPOTUBIIEHUS] OJJTHOPOJI-
HOTO ITPOBOJIHMKA OT €r0 JUIMHBI ¥ IUIOLIAJH ITONIEPEYHOr0 CEUYEHHS.

Y 1e7IbHOE COITPOTHUBIICHUE BEILIECTBA.

[locinenoBarenpbHOE, MapajyiesIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOHU-
KoB. Pacué€Tt pa3BeTBNEHHBIX AEeKTpudeckux neneil. [lpasunra Kupxeoga.
PaboTa snektpuyeckoro Toka. 3akoH Jxoyns—IJIenma.

MOIIHOCTD 3JIEKTPUYECKOTO TOKa. 7ennosds MowHOCMb, 8bl0eNseMds Ha
pezucmope.

OJIC ¥ BHYTpEHHEE CONpPOTHUBIICHME HMCTOYHMKA TOKa. 3akoH Oma ist

MMOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1Ienr. MOIITHOCTh UICTOYHUKA TOKA.
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[TonynpoBoauuku. CoOCTBEHHAs U IPUMECHAsl TPOBOAUMOCTH MOJTYIPOBOIHH-
koB. CBoiicTBa p—N-niepexosa. [lomynmpoBoIHUKOBBIE TPUOOPHI. DIEKTPHYE-
CKHI1 TOK B PACTBOpPAX U PacCIUIaBaX AJIEKTPOIUTOB. DIIEKTPOIUTHUECKAS TUCCO-
ALK, DIIEKTPOJIN3.
DIIEKTPUUECKUN TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOS TENIbHBINPA3PSIL.
Moutnus. [Inazma.
Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue . aMIepMeTp, BOJIb-
TMETp, PEOCTaT, ICTOYHUKHU TOKA, JIEKTPOHATPEBATEIIbHBIE IPUOOPHI,IICK-
TPOOCBETUTENBHBIC TPHUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI U (OTOPEIUCTOPHI, TTOTYITPOBOTHUKOBBIN MO, TaTbBAHUKA.
Vlemoncmpayuu

1. V3amepenue cuibl TOKA U HAPSKEHUSI.

2.  3aBUCHMOCTbH CONPOTHBIICHUS UIUHAPUICCKUX IMPOBOJHUKOB OT

JUTMHBL, TUTOIIA/IA TIOTIEPEYHOT0 CEYEHUsSI U MaTepHala.

3. CMmenranHoe COeMHEHUE MTPOBOIHUKOB.

4. TIpsimoe uzmepenne DJIC. KopoTkoe 3aMbIkaHHE TaTbBAHUYECKOTO DJIe-

MEHTa U OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

5. 3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTB HJIEKTPOJIUTOB.
7. VckpoBoii pa3psia 1 MPOBOAMMOCTB BO3AYXa.
8. OaHOCTOPOHHSISI TPOBOAUMOCTH THO/IA.

Yuenuueckuit ’xcnepumenm, nabopamopnvie padomeol
1. 3y4yeHue CMEUIaHHOTO COCTUHECHHUS PE3UCTOPOB.
2. N3mepenne DJIC ucTOUHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHHUS.
3. HaGuroteHune amexTposm3a.

KopoTkoe 3aMbIKaHHE.

[Konoencamop 6 yenu nocmosiHHo20 moxa.

Texnuueckue ycmpoticmea u mexHoi02udecKue npoyeccol: aMInepMeTp,
BOJILTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKOI SHEPTUH.

lemoncmpayuu

l3MepeHne CUITbI TOKA U HAIPSDKEHUSI.

[ ccnedosanue 3a8UCUMOCIU CULbL TMOKA OM HANPAXCEHUS OJiA pe3ucmopa,
laMnbl HAKATUBAHUSL U CBEeMOOUOOA.

3aBHUCUMOCTB CONMPOTUBICHUS MITMHAPUISCKUX TPOBOJHUKOB OT JITUHBI,
[I0IIA/11 TIOTIEPEYHOr0 CEUEHHUsI U MaTepuana.

ccredosanue 3as8ucumocmu CUbl MoKa Om CONpOMuUGIeHUs NPpU NOCMOo-sH-
HOM HanpsajiCceHuu.

[Ipsimoe nzmepenue I/1C. KopoTkoe 3aMbpIkaHuE rajabBaHUUYECKOTO 3J1e-
MEHTA 1 OIIEHKa BHYTPEHHETO CONMPOTUBIeHUs. Cnocobsl coeounenus uc-
moynukos moka, 3/[C bamapeti.

/ccnedosanue pasHocmu nomeHyuaios mMexicoy noacamu UCMoOYHUKA
moxa om cunivbl moxa 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomol, npakmukym
lccrnedosanue cmeuanno2o coeouHenus pe3ucmopos.

/3 mepenue yoenvHo2o conpomugnenus npo8oOHUKOS.

ccnedosanue 3a8ucumocmu CUbl MOKa Om HANPAXCeHUs OJisl TAMNbIHAKAIU-
ansL.

Yeenuuenue npeoena usmepenus amnepmempa (6orommempa). Namepe-
Hue DJ1C ¥ BHYTpEHHET0 COMPOTHUBIICHUSI UCTOYHHUKA TOKA. Mccredosanue
3asucumocmu 3/]C eanveanuuecko2o snemeHma om epe-meHu npu KOpom-
KOM 3AMbIKAHUU.

ccnedosanue pasHocmu nomenyuaniog Mexicoy noaocamu UCMOYHUKA
moxa om cunibl moxa 6 yenu.

lccrnedosanue 3agucumocmu noae3Hou MOWHOCMU UCOYHUKA MOKA OM
cunbl moxa.

Habmtoienue anexTpoiansa

4.3 Toku B pa3HbIX cpeax (6 yacoB)

DneKTpUUYeCcKas MPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS IPO-
BOJAMMOCTB TBEPJBIX METAJUIOB. 3aBUCUMOCTD COITPOTUBIICHHS METAJUIOB OT
Temieparypbl. CBEpXIPOBOAUMOCTD.
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DnekTpuueckuii TOK B Bakyyme. CBOMCTBa 3I€KTPOHHBIX MyykoB. [loy-
poBoAHUKU. COOCTBEHHAs M MPUMECHAs! POBOJUMOCTD MOJYIIPO- BOA-
HuKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI. DIeK-
TPUYECKUN TOK B DJICKTPOJIMTAX. DJIEKTPOIUTAYECKAS TUCCOIUALIUS. DIIEK-
Tpoau3. 3akoHbl Papanes A IEKTPOIINA3A.

DJIEKTPUYECKUI TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSTEIbHBII
pa3psan. PasinuHbie TUIIBI CAMOCTOSITENBHOIO pa3psana. Momnus. Ilnazma.
Texnuueckue ycmpoticmea u npaxmuyeckoe npumeHeHue: ra3opa3psaHbie
ITaMITbI, SJIEKTPOHHO-TTy4YeBasi TpyOKa, MOTyIPOBOIHUKOBBIE TIPUOOPHI:
IO, TPAH3UCTOP, POTOANO, CBETOINO/; TAJIbBaHUKA, padUHUPOBAHUE
ME/IM, BBITUTABKA ATFOMHHUS, SJIEKTPOHHAS MHUKPOCKOITHSI.
/lemoncmpayuu

3aBUCUMOCTB COITPOTUBIIEHUS] METAJUIOB OT TeMIiepaTypsl. [IpoBoaumocTts
HIIEKTPOJIUTOB.

3axonwl anexkmponuza @apaoes. Hckposoti pa3psad u nposoouMocms 603-
oyxa.

Cpasnenue npogooumocmu Memanios u noaynpo8oOHUKOS.
OAHOCTOPOHHSSI TPOBOAMMOCTH AHOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, npakmukym
Habmtoienue anekrponusa. Mamepenue 3apsoa 00Ho8aIenmHo20 uona. Mc-
credosanue 3a8UCUMOCTNU CONPOMUBIEHUSL MEPMOPE3UCMOpA Om meM-nepa-

mypuol.
CHamue 8016m-amMnepHoll XapaKxmepucmuku ouooq.

OU3NUECKUN TTIPAKTUKYM (16 1acos)

Cnocobvl usmepenus ¢husuueckux 6eauduH ¢ UCNONb308AHUEM AHATIO208bIX U
UUDPOBLIX UIMEPUMENbHBIX NPUOOPO8 U KOMNLIOMEPHBIX OAMYUKOBLIX CU-
cmem. Abcontomuvie u omHocumebHble NOZPEUHOCIU U3MEPEHUL UIUUECKUX
senuuun. OQyenka epanuy nocpeuHocmel.

[IposedeHue KOCBEHHbIX UBMEPEHUl, UCCIeO08AHUL 3A8UCUMOCMell pu3u-
YeCKUX 8eIUUUH, NPOBEPKA NPEONONCEHHBIX 2unomes (6bl0op u3 pabom,
ONUCAHHBIX 8 MeMAMU4ecKux pasoenax « Yuenuveckuii sxcnepumenm, aa-
OopamopHbvie pabomol, NPAKMUKYMY).

Pe3eps (2 yaca)

Peseps (10 gaco)
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11 kaacce

ba3oBblii ypoBeHb (2 yaca)

YriyOseHHbIii ypoBeHb (S5 4acoB)

PA3/IEJI 4. DJIEKTPOAMMHAMUKA (11 )

PA3/IEJT 4. JIEKTPOJAMHAMUKA (27 u)

Tema 4. Macnummnoe none. Inekmpomaznumnan unoykyus (11 v)

Tema 4. Macnumnoe none (14 u)

[TocTosiHHBIE MarHuThl. B3auMoneincTBre MOCTOSIHHBIX MarHUTOB. MarHuTHoe
rose. Bextop MaruuTHON MHAYKUMHU. [[pyuHINI Cynepno3uMy MarHUTHBIX
rosiei. JImHum MarauTHOM MHAYKIHMK. KapTuHa TMHUI MarHUTHOW MHIYKLUN
[10J151 IOCTOSIHHBIX MarHUTOB.
MarauTHoe 1oJje MPoBOAHUKA ¢ TOKOM. KapTuHa MMHUNA HHAYKINUH
MarHUTHOTO
[10JIs1 IJTMHHOTO IPSMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJIHUKA,
KaTylIKu ¢ TokoM. OnbIT Opcerena. BzaumoneicTBie NpoBOAHUKOB C TOKOM.
Cuna Amriepa, €€ MOJy/Ib U HallpaBJICHHE.
Cuna JlopeHnua, €€ Moqyib 1 HarpaBieHue. J{BH>KeHUE 3apsHKEHHOM YacTHIIbI
B OJTHOPOJTHOM MarHUTHOM Mosie. PaboTa cuiisl
UlopeHua. fIBneHue 21eKTpOMarHuTHON UHAYKIMU. [I0TOK BEKTOpa MarHUTHOU
MHAYKIUU. DJ]C nHAYKIMU. 3aKOH 3JIEKTpOMarHuTHON nHaykuuu dapanes.
Buxpesoe anexrpuueckoe nose. 9JC MHAYKIMYU B TPOBOIHUKE, JIBIKYIIIEMCS
[IOCTYIIATEIbHO B OAHOPOIHOM MarHuTHoM nosie. [Ipasuio Jlenna.
MuaykTuBHOCTD. SIBnenue camonnaykuuu. 3/1C caMOMHAYKIIUY.
DHEprusi MArHUTHOTO TOJIS KAaTYIIKU C TOKOM.
DIIEKTPOMArHUTHOE T10JIE.

Texnuyeckue ycmpoucmea u npaKmuyeckoe npumeHenue: TOCTOSHHBIE
MarHuThl, AJIEKTPOMArHUTHI, IEKTPOIABUIATENb, YCKOPUTEIHU 3JIEMEHTaPHbBIX
HaCTUL, MHAYKIIMOHHAS ME€Yb.

Hemoncmpayuu

OneIT Dpcrena.

OTKIIOHEHUE AIIEKTPOHHOTO MyYKa MarHUTHBIM T1OJIEM.
JIuHYY MHAYKIMY MAarHUTHOTO TIOJS.
B3aumoneiicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuiibl JIopeHIIa Ha HOHBI SJIEKTPOJIUTA.
SIBNeHUE 3EKTPOMarHUTHOM UHIAYKIUH.

B3anMozieicTBHE OCTOSHHBIX MATHATOB U IPOBOJAHUKOB € TOKOM. MarauTHoe
nose. Bextop MaruuTHON MHAYKUMU. [IpuHIMI Cynepno3uunm MarHUTHBIX
rosiel. JIMHMM MarHUTHOW MHIYKIMKA. MarHuTHOE Moje IPOBOJAHUKA C TOKOM
(IpsIMOTO MPOBOJIHUKA, KaTYILIKU U KPyroBoro Butka). OnsIT Dpcrena. Cuna
Amnepa, e€ HanpaBieHue u Moaynb. Cuia JlopeHua, e€ HanpaBiIeHUEe U MOYIb.
JIBIDKEHME 3apsKEHHON YaCTHIIbI B OMHOPOAHOM MarHuTHOM mnoine. Pabora cuibl
UTopennia. MaruutHoe nosje B BeniecTBe. PeppomazHemuKku, napa- u
OuamacHemuxu

Texuuueckue ycmpodcmea U mexHojocu4ecKkue npoyeccvl. TNPHUMCHCHHEC

[MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TeCTep-MYJABTUMETD,
brekTpoaBUrareb SIkoOu, yCKOPUTENU 3JIeMEHTAaPHBIX YaCTHII.
Jemoncmpayuu
1. Kapruna nuHUI HHIYKIUU MarHUTHOTO TOJISl TOJIOCOBOTO M MOAKOBO-
00pa3HOro MOCTOSTHHBIX MarHUTOB.
2. Kapruna nvHUN MarHUTHOM HMHIYKIUHM OIS JJMHHOTO MPSIMOTQ
MPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KaTYIIKH|
C TOKOM.
3. BsaumoneiicTBue ABYX IPOBOJHUKOB C TOKOM.
4. Cuna Amrepa.
5. Jle#icTtBue cuibl JIopeHiia Ha HOHBI AIEKTPOIUTA.
6. HaGmroneHue qBUXKEHUS MTyYKa JIEKTPOHOB B MArHUTHOM TIOJIE.
7. Tlpunnun JIEUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npuodopal

MarHUTO3JIEKTPUUECKON CHCTEMBI.
Yuenuueckuit skcnepumenm, nadopamopnsie pabomuol, npakmuKym
HccnenoBanre MarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBOMCTB heppOMarHETHKOB.
HccnenoBanue neiCTBUSA OCTOSTHHOIO MarHWTa Ha PaMKy C TOKOM.
N3mepenue cuiibl Ammepa.
N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.
Onpenenenre MarHUTHOW WHAYKIWKM Ha OCHOBE H3MEPEHHS CHIIb]

ogakrwdpE
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IIpaBuno Jlenna.

Awmriepa.




9. 3aBucuMocTbh IJIC MHIYKIIMU OT CKOPOCTU U3MEHEHUS] MarHUTHOIO
MIOTOKA.
10. SIBneHne CaMOMHIYKIUU.
Yuenuueckuii skcnepumenm, nabopamopuvie padomot
1. HM3ydeHue MarHUTHOTO MOJISI KATYHIKU C TOKOM.
2. HccnenoBanue neiCTBUS MOCTOSIHHOTO MArHUTA HAa PAMKY C TOKOM.
3. HccnenoBanue sIBIE€HUS AIEKTPOMAarHUTHON MHTYKIMH.

Tema 5. Inekmpomaznumnasn unoyxkyus (13 u)

SAIBneHNE 3NTEKTPOMArHUTHOW MHAYKIMU. [[0TOK BEKTOpa MarHUTHOM MHAYKIUH.
OJIC nHayKIMH. 3aK0H 3I€KTpoMarHuTHo nHaykuuu ®@apanes. Buxpesoe
biekrpuueckoe nose. Toku Dyko. JIC UHAYKIIMK B IPOBOJHUKE, ABUKYILIEMCS
[MOCTYTATEIBHO B OJHOPOIHOM MarHuTHoM nosie. [Ipasuio Jlenna.
unykTuBHOCTE. Katyilika HHAYKTUBHOCTH B LIENU MOCTOSIHHOTO TOKA. SIBieHue
camonHAyKIuu. DJ{C caMOMHAYKIMH. DHEPIHsi MArHUTHOT'O MOJISI KaTyLIKU

C TOKOM. DJIEKTPOMAarHUTHOE MoJIe

Texnuueckue ycmpoucmea u MmexHoN02U4ecKue npoyeccvl: WHIAYKLHOHHAS
MeYb, COJICHOWM, 3allUTa OT DJIEKTPHU3ALMHU TeJl NpPU JABMKEHUHU B MAarHUTHOM|
[10J1€ 3eMIIH.

lemoncmpayuu

1. HaOmroneHue siBIEHUS IEKTPOMATHUTHON UHTYKITHH.

2. UccnenoBanue 3aBucuMocTd DJIC MHIYKIIMU OT CKOPOCTH M3MEHCHHUS
MarHUTHOTO MOTOKA.

3. IlIpaswuio Jlenna.

4. TlajgeHue MarHuTa B aJIOMHHUEBOM (MeIHOIT) TpyOe.

5. SIBneHuwe cCaMOMHAYKIIHH.

6. UccnenoBanue 3aBucumoctd ODOJIC CcaMOMHIYKIMH OT CKOpPOCTH
M3MEHEHUS CUJIbI TOKA B IIETIH.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie pabomol, npakmuKym
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HccnenoBanue sSBICHUS AIEKTPOMArHUTHON WHYKIIMH.
OnpeneneHne UHIYKIMU BUXPEBOTO MAarHUTHOTO TTOJIA.
Hccnenosanue SBICHUS CAMOUMHAYKIUH.

COopka MozenH AMEeKTPOMAarHUTHOTO TeHepaTopa.

el el

PA3JIEJI 5. KOJIEBAHWS U BOJIHBI (24 u)

PA3JIEJI 5. KOJIEBAHM 11 BOJIHBI (60 1)

Tema 1. Mexanuueckue KonedOanus u 31eKmMpoMazHuUnHvle KOJ1e0aHus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)

KoneOarenbHas cucreMa. CBOOOAHbBIE MEXaHUUECKUE KOJIeOaHMUS.
["apmonnueckue konedanus. [lepuon, yactora, aMmminTyaa u gasa kojaeOaHuM.
[Ipy>KUHHBIN MasATHUK. MareMaTH4eCKU MasiTHUK. YpaBHEHUE
rapMOHHUYECKHX KojeOanuil. [IpeBpalienre sHepruu pu rapMOHUYECKUX
KoeOaHUsX.
KonebarenbHbIil KOHTYP. CBOOOIHBIEC 3JIEKTPOMArHUTHBIE KOJICOaHUS B
17eaIbHOM KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHs MKy MEXaHUUECKUMU U
piieKTpoMarHUTHbBIMU KoseOanusiMu. @opmyna TomcoHa. 3akoH coxpaHEHUsI
PHEpruu B M1eaIbHOM KoJebaTeabHOM KoHType. [Ipencrasnenue o
BaTyxaromux KoneOaHusx. BeiHyKIeHHbIE MEXaHUYEeCKUE KoneOaHusl.
PezoHaHc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHuUSI.
[IepemenHbII TOK. CHHYCOHUIAIBHBIN EPEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKA. AMITUTYJHOE U JEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HanpspokeHus. Tpancdopmarop. [IpousBoacTso, nepenaya u notpedieHne
PIIEKTPUYECKON IHEPTUH. DKOJIOTMUECKHE PUCKU NIPU IIPOU3BOICTBE
DIIEKTpO3HEprur. KyabTypa HCIOIb30BaHUS DIIEKTPOIHEPTUHU B IIOBCEJHEBHOM
PKU3HU

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: SIEKTPUYECKHU
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JIEKTPOIIepenad.

Hemoncmpayuu
1. HccnenoBaHue mapameTpoB KoseOaTeslbHOW CHCTEMBI (IIPYKHHHBIH

WJIA MaTeMaTHn4eCKHii MasiTHHK).

HabGmronenue 3atyxaromux KojaeOaHuiil.

HccnenoBanne CBOMCTB BRIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onaHnca.

uA W

Kose6arennpHast cucremMa. CBOOOIHBIE KOIEOAHNUS.

["apmoHnyeckue koiedanus. Kunemarnueckoe U JUHAMUYECKOE OIMCAHUE.
DHEpreTUYeCcKoe OMUCAHNE (3aKOH COXPAaHEHUS MEXaHUUECKON SHeprun). Buisoo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOLeOAHULL U3 UX IHEPLemuU4ecKo20

U KUHEeMAMUyecKo20 ONUCAHUSL.

Amnaumyoa u ¢aza konebanui. Cesa3b AMIIUNMYObL KONEOAHUU UCXOOHOU
BEUUUHBL C AMIIUMYOAMU KOeOanull eé CKOpoCmu U YCKOPeHUs.

[leprion u wactoTa Konebanuit. [lepron MasibIx CBOOOIHBIX KOJIeOaHHIA
MaTeMaTHuecKoro MasTHUKA. [lepros cBOOOIHBIX KosIeOaHU MTPYKUHHOTO
MasITHUKA.

[TonsiTHe 0 3aTyxaromux KonebaHusx. BoiHyxeHHble Konebanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHus Ha BUJ pE30HAHCHOW KPUBOM.
ABTOKOJIEOQHUS

Texnuueckue ycmpoucmea u mexHoio2udecKkue npoyeccovl. METPOHOM, Yachl,
KaueJy, My3bIKaJIbHbIe HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpavyuu
1. 3anuce xoedaTeIbHOIO ABUKEHUS.

CBO60I[HBI€ OJICKTPOMAarHuTHBIC KoeOaHusl.

2. HaGmronenue HE3aBUCUMOCTH TEPHOAA MaJbIX KoyleOaHWH rpy3a Ha
HUTHU OT aMILTHTY/IbI.

3. HccrnenoBanme 3aryxarommx KojeOaHHH M 3aBUCHMOCTH TEpUOIa)
CBOOOJHBIX KOJIEOaHHIA OT COMTPOTHUBIICHUSI.

4. HWccrnenoBaHue KolleOaHWH Tpy3a HA MACCHBHOW IMPYXHHE C IENBIO
(dopMHpOBaHUS TPEICTABICHUN 00 WACaTbHON MOIEIH MPYKUHHOTO
MasiITHUKA.

5. 3aKoH COXpaHECHHUs SHEPIHHU MPH KOJICOAHUSX TPpy3a Ha MPYKUHE.

6. HccnenoBanue BBIHYKICHHBIX KOJICOAHUH.
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8.
Yuenuueckuii skcnepumenm, nabopamopuvie padomot
1.

OcmworpaMmsl  (3aBUCUMOCTH  CHJIBI TOKA W HaIlpsDKEHHUS  OT
BPEMEHH) JUIs AJIEKTPOMAarHUTHBIX KOJIEOaHU.

Pe3oHaHc mpu nocienoBaTeIbHOM COEIMHEHUN PE3UCTOPa, KaTyIIKH
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogaenb TMHUN 3IIEKTPOTIEpEIauH.

HccnenoBanue 3aBUCUMOCTH IEpUOAA MasbIX KoJeOaHUH rpys3a Hal
HUTH OT JJIMHBI HUTU M MaccChl Tpy3a.

HccnenoBanue NEpPEeMEHHOr0 TOKa B LENU M3 IOCIIENOBATEIbHO
COEIMHEHHBIX KOHAECHCATOpA, KaTyLIKN U PE3UCTOPA.

7. Habmronenue pe3oHaHca.
Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomaol, npaKmuKym
1. Wsmepenue nepuozaa CBOOOHBIX KoJie0aHui
U TIPY>KUHHOTO MasiTHUKOB.

N

MOJBECE.

N3yyenue nBUKEHUS HUTIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUTUTY/bI 3aTyXatOMIMX KojaeOaHUH.
HccnenoBanue BBIHYKACHHBIX KOJEOAHUH.

ourw

Tema 2. dnekmpomacnummnole koneobanusn (15 u)

KoneGarenpHbIN KOHTYP. CBOOOIHBIC AIEKTPOMATHUTHBIC KOJIeOaHuUs
B HjeabHOM KonebarensHOM KoHType. Dopmyrna Tomcona. Ceazb amnaumydvt
zapsi0a KOHOeHcamopa ¢ amMnaumyool CUlbl MOKd 8 KO1eOameibHOM KOHmYpe.

HUTSAHOTI'O

N3ydeHne 3aKkoHOB JBUKEHUS Tejla B XO/€ KoueOaHUM Ha yNpyrom

14

3aKOH COXpaHEHUs PHEPTUU B MJI€aIbHOM Kose0aTeIbHOM KOHTYpE.
3aryxarolye eKTpOMarHuTHbIE KoneOaHus. BeIHyXIeHHbIE
JIEKTPOMAarHUTHbIE KOJIeOaHMs.

[lepemeHHbIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYIHOE

JieiicTByoOIIee 3HAYEHNE CUJIbI TOKA U HANPSDKEHUS TPH pa3iuyHoi Gpopme

3aBUCHUMOCTHU IICPEMCHHOI'O TOKa OT BPEMCHMU.

CunycoudanvHulii nepemennviti mox. Peucmop, KonoeHcamop u Kamyuka
UHOYKMUBHOCMU 8 YenU CUHYCOUOATIbHO20 NepeMeHHo20 moka. Pesonanc mokos.
Pezonarnc HanpsiceHuu.

neanbublil Tpanchopmatop. [IponsBoacTso, nepeaaya u norpedieHue
PIIEKTPUYECKON SHEPIHUH.

DKOJIOTUYECKUE PUCKH TIPU MIPOU3BOACTBE ANEeKTpodHepruu. Kymbrypa

M CITOJIb30BAHUS SJICKTPOSHCPIUU B MIOBCEIHEBHOM KU3HH.

Texuuueckue yCI’I’tpOﬁCWlGd u mexHoocuieckKkue npouyeccol. BHGKTpI/I‘IeCKI/Iﬁ

BBOHOK, TCHCPATOP NCPEMCHHOI'O TOKA, JIMHUHU 3JICKTPOIICpEaAay.

Hemoncmpayuu
1. CBoOonHbIe 3JEKTPOMArHUTHBIC KOJIEOaHNUSI.
2. 3aBHCHMOCTh YaCTOTBl CBOOOJHBIX KOJIEOAHWH OT WHIYKTUBHOCTH
1 EMKOCTH KOHTYpa.
3. OcuminorpamMmsl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.
I'eHepaTop He3aTyxXarolMX JIEKTPOMArHUTHBIX KOJIEOAaHUH.
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Mogenb 351eKTpOMarHUTHOTO FeHepaTopa.

6. BbIHYXII€HHBIE CUHYCOUIANbHBIE KOIeOaHUSI.

7. Pesuctop, Karymika  WHIYKTUBHOCTH W KOHJEHCATOp B IEMH|
MIEPEMEHHOTI0 TOKA.

8. Pe3onaHc mpu TOCIENOBaTEIHHOM COCIHMHEHUHM PE3UCTOpA, KATYIIKH
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

9. VerpolicTBO M MIPUHIIMIT JEHCTBUS TpaHCchopMaTopa.

10. Monenb TUHUH IEKTPONEpeIayu.
Yuenuueckuit skcnepumenm, nabopamopusie pabomut, NPAKMUKyM
1. U3yuenwue Tpanchopmaropa.
2. HccrmepmoBaHume — TEPEeMEHHOrO  TOKa  4epe3
COeNMHEHHBIC KOHJIEHCATOP, KAaTYIIKY U PE3UCTOP.
3. HaOGmronenwue 271€KTpOMarHuTHOTO pEe30HAHCA.
4. Hccnenoanue pabOThl HCTOUHUKOB CBETA B I[EMU MEPEMEHHOTO TOKA.

MOCJICAOBATCIIBHO,

Tema 3. Mexanuueckue u 31eKmpomazHummusle 60anwl (5 u)

Tema 3. Mexanuueckue u 3n1ekmpomazHumnsle 6oanwt (10 u)

MexaHuuecKkue BOJIHbI, YCI0BUs pacnpocTpanenusd. [lepuon. CkopocTsb
[pacIIpoCTpaHEeHMsI U JJIMHA BOJHBL [lonepednsie U MpoaoiIbHbIE BOIHBI.
MuTepdepenius u nudpakiys MeExaHn4ecKrux BoiH. 3BYK. CKOpOCTh 3BYyKa.

[ pomKoCTb 3ByKa. BeicoTa ToHa. TemOp 3Byka. DJI€KTpOMarHUTHbIE BOJIHBI.
YciioBus M31ydeHHsI 3J€KTPOMarHuTHBIX BOJIH. B3aumHas opueHTanus
BekTOpoB E, B, V B anekrpomaruuTHOi BosiHe. CBOMCTBA AIIEKTPOMAarHUTHBIX
BOJIH: OTpa)keHUE, MPeIoMIICHHE, o pu3alus, Tudpakuus, HHTephepeHIIns.
(CKOpPOCTB 3JIEKTPOMAarHUTHBIX BOJH. [IIkana aneKTpoMarHuTHBIX BOJIH.
[IprMeHeHHe IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIMIIEI
[PaaNOCBA3U U TeIeBUACHUA. Paguonokanys. D1eKTpOMarHuTHOE 3arpsi3HEHUE
OKPYKAIOLIEH CpeIbl.

Texnuuecxkue ycmpoticmea u npakmuieckoe HpUMeHeHue. MY3bIKaJIbHbIE
MHCTPYMEHTHI, YAbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULMHE, paaap,
[paIMONPUEMHUK, TENIEBU30p, aHTeHHa, TenedoH, CBU-neus.

Hemoncmpayuu
1. OOpa3oBaHue M pPacIpOCTPAHEHHE IMONEPEYHBIX U TMPOJOIbHBIX
BOJIH.
KoneGmromeecst Te10 Kak UCTOYHUK 3BYKA.
Habmronenue oTpaxeHus U MpeioMIIeHHUs MEXaHNYECKUX BOJIH.

MexaHnueckue BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
1 IIPOJIOJIbHBIE BOJIHBL. [leproa, CKOpOCTh paclipoCTpaHEHHs U JUIMHA BOJIHBI.
CBolicTBa MEXaHUYECKHUX BOJIH: OTpakeHUE, peIoMIIeHIE, HHTEp(epeHINI
U 1A paKIys.
3ByK. CkopocTh 3ByKa. [ pomMKocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
[[IymoBO€E 3arps3HEHHE OKPY>KAIOILEN CPEBI.
(DJIEKTPOMArHUTHBIE BOJIHBI. YCIIOBUS U3TYUYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalMsi BEKTOPOB B JIEKTPOMATHUTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, IPEJIOMIICHUE, MO pU3aLus,
uHTepdepeniys u audpaxiys. [lkana sneKTpoMarHUTHRIX BOJH. [IprMenenue
JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U ObITY. [IpuHImMne! paguocssasu
1 TeneBUAeHUs. Pannonokanysi. DIeKTpOMarHUTHOE 3arpsi3HEHNUE OKPYKaIoLIEN
cpezbl

Texnuueckue ycmpoucmea u NPAKMUYECKOe NpUMeHeHUe. MY3bIKaIbHbIC
MHCTPYMEHTHI, pajap, paguoNpUEMHUK, TEJEeBU30p, aHTeHHA, TenedoH, CBY-
[eyb, YIbTPa3BYKOBAsl IUAarHOCTHKA B TEXHUKE U MEAMIIMHE.

Hemoncmpayuu

1. OOpa3oBaHuE U PacIpOCTPAHEHUE MTOTIEPEYHBIX U MPOAOIBHBIX BOJH.

Kone6uromeecst Te10 Kak HCTOUHUK 3BYKA.
3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHHIH.

Habmonenne natepdepeHy u qupakimn MEXaHUISCKUX BOJTH.

2.
3.
4 Ha6JHOI[eHI/Ie OTPAXCHUA U IIPCIIOMIICHUA MCXAHUYCCKHUX BOJIH.




5. 3BYKOBOMW pe30HaHC.

6. HaOnroneHue cBA3M rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTY0M
Y 4aCTOTOM KoJIeOaHUH.

7. HccnenoBaHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH:  OTpaKeHUeE,

MpesIoMJICHUE, TTONIsIpu3anvs, Tudpakiys, nHTepdepeHIus.

5. HaOmronenue nnreppepeHny u 1uppakiuu MEXaHUYECKUX BOJIH.

6. AKyCTHYECKHI pe30HAHC.

7. CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHeE.

8. HaOmroneHue cBA3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM
Y 4aCTOTOM KojeOaHuil.

9. MUccrnenoBaHue CBOMCTB SJIEKTPOMAarHUTHBIX BOJH: OTpa)€HUeE,

MIpeJIoMJIEHUE, MONSIpU3alus, AUPpakius, UHTephepeHIHs.
10. O6HapyxeHre HHPPAKPACHOTO U YIBTPA(PUOIETOBOIO U3ITyUCHUH.
Yuenuueckuit sxkcnepumenm, nadopamopnuie padomut, npaKmuxKym
1. H3ydeHue mapamMeTpoB 3BYKOBOW BOJIHBI.
2. V3yuenme  pacnpoCTpaHEHHS  3BYKOBBIX
IPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuka (25 u)

['eomerprueckas ontuka. [IpasMonnHEeHOE pacpOCTpaHEHHUE CBETA B
OJIHOPOJIHOM cpenie. ToueuHbli HCTOUHMK cBeTa. JIyd cBera.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenue n3odpakeHuii B
MJI0CKOM 3€pKajie.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHHS CBETa. AOCOIIOTHBIN NOKA3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroi noaIHoro
BHYTPEHHETO OTPAKCHUSI.

Jlucnepcus cBeta. CnoxHbIi coctaB 6enoro ceeta. Lipet. CoOuparomue u
[paccenBaroIINe JTUH3bI.

Tonkast TuH3a. POKYCHOE PACCTOSIHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI.
[locTpoeHune n300pakeHnit B COOUPAIOIINX U PACCEUBAIOIINX JINH3AX.
DopMyna TOHKOW JIMH3BL. YBEIUYEHUE, JaBAEMOE JTUH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. MaTepdepenius ceta. KorepeHTHbIE HCTOYHHUKY.
YcroBust HaOMrOIEHNST MAaKCUMYMOB 1 MUHUMYMOB B HHTEp(EepEeHIIMOHHOM
KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Tudpakmus ceeta. dudpakimonnas pemeéTka.

YcnoBue HaOMIOICHUS TIIABHBIX MAKCUMYMOB TIPH TIaICHUU
MOHOXPOMAaTH4ECKOr0 CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera

[ [pssMOJIMHEHOE pacIpOCTPAaHEHUE CBETA B OTHOPOAHOMU cpeae. JIyd cBera.
ToueuHsblil UICTOYHUK cBeTa. OTpakeHHE CBETA. 3AaKOHBI OTPAKEHUS CBETA.
[TocTpoenune n3o0paxenuii B miaockoM 3epkane. Chepuueckue zeprana.
[TpenomneHue cBeta. 3aKOHBI MIPEIOMIICHHS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npesomieHusi. Omuocumenvhulii nokasamens npenomaerus. Illocmosancmeo
uacmomuvl cgema u COOmHouleHue OJIUH 80IH NPU Nepexooe
MOHOXpOMAmMuyecko2o ceema yepes epaHuyy pazoenda 08yx OnmuyecKux cpeo.
X00 nyueui 6 npusme. lucniepcus ceera. CioxHbIi cocTaB Oenoro ceera. L[geT.
[TonHOE BHYTpeHHEE oTpakeHue. [IpenesbHblil yroi MoJIHOrO BHYTPEHHETO
orpaxkenus. Codouparowue u pacceusarowue iunzol. Toukas nuaza. DoxycHoe
[PACCTOSTHUE M ONTUYECKAS CUJIA TOHKOW JIMH3BI.

Basucumocms oKycHo2o paccmosnus MOHKOU chepuyecKotl TuH3bl om eé
ceomempuy U OMHOCUMENbHO20 NOKA3AMEISL NPELOMIEHUS.

Dopmyna TOHKOW JIMH3BI. YBEIUYEHUE, JaBAEMOE JIUH30M.

X00 nyua, npoweduieco 1un3y noo npou38oIbHLIM Y2lIoM K €€ 2a6HOU
onmuueckoti ocu. [locmpoenue uzoopasiceHuli Mouku u ompe3xKa npamou

6 COOUPAIOWUX U PACCEUBAIOWUX TUH3AX U UX CUCTEMAX.

Onmuueckue npubopwi. Paspewarowasn cnocoonocms. I1a3 kak onmuyeckast
cucmema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonHoBas ontuka. MaTepdepennus cBeta. KorepeHTHbIC HCTOYHUKH. YCIIOBUS

Texnuueckue yCﬂ’lpOlZCﬂ’lGCl u npakmudeckoe npumenHeHue: O4YKU, IJIyIla,

HaOTI0CHNUS MAKCUMYMOB 1 MUHIMYMOB B MHTEP()EPEHIIMOHHOIN KapTUHE OT
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(oToanmapar, MPOEKIIMOHHBIN ammapar, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs

OITHKA,

Tu(paKkIoOHHas peIéTKa, MOISPOU.

Hemoncmpayuu

1.

© 0NV A WN

[IpssMonuHelHOEe pPAcIpOCTpPaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
cBeta. OnTuyeckue npruoOOopHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozeab cBeTOBOA.
HccnenoBanue cBONCTB U300pakeHUH B JIMH3AX.

Monenu MUKPOCKOIIa, TeIeCKOIa.

HabGnronenne uaTepdepeHnm cBeTa.

HaGmronenne nudpakiuu cBera.

Hab6mronenne nucniepcuu cera.

[Tony4yeHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmyuenue cniekTpa ¢ IOMOIIBIO TU(PPAKINOHHON PELIETKH.

10. HaOnronieHue nosisipu3aiiu CBeTa.
Yuenuueckuit skcnepumenm, nadopamopnuie pabomut

1.
2.
3.

N3mepenue nokasaress NpeoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB n300paskeHUN B IMH3AX.
HabGnronenue aucnepcuu cBera.

IBYX KOI'€pEHTHBIX HCTOYHHUKOB. [IprMepsrl KilaccuuecKux HHTEPPEPEeHINOHHBIX
CXEM.
Jludppaxus ceeta. JudpaknuonHas peméTka. YciaoBrue HaOaroIeHus TIIaBHbBIX
MaKCUMYMOB IIpH NaJIeHUH MOHOXPOMAaTHUYECKOT0 CBeTa Ha AU(PPAKIUOHHYIO
[PELIETKY.
[Tonspusanus ceeTa

Texnuueckue ycmpoucmea U MmexHolo2udecKkue npoyeccvl: OYKH, IyIa,
nepuckorn, ¢oroanmnapar, MUKPOCKOII, NMPOEKIIMOHHBIM anmnapar, MpOoCBETICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu

1. 3akoHbI OTpake€HUS CBETA.

2. HccnenoBaHue peIoMIICHHS CBETA.

3. HaOmoneHue momHOTO BHYTPEHHETO OTpakeHHst. MoJienb CBETOBOIA.

4. HccrnenoBaHWe XOIa CBETOBBIX IYYKOB HYepe3 IUIOCKOMAPAILICIBHYIO
TUTACTUHY U TIPU3MY.

5. MHccnenoBanue cBOMCTB N300paXKEHUH B TMH3AX.

6. Monenu MUKpOCKOTIa, TeJIECKOTa.

7. Habnronenue nHTEpEPECHIINN CBETA.

8. HaOmronenne BeTOB TOHKUX IUIEHOK.

9. Hab6mronenue nudpakuuu cBera.

10. Hzydenue nudpakiimOHHON pEIIETKH.

11. HaGmronenue nudpakiimOHHOTO CTIICKTPA.

12. HaGmroneHue qucriepcuu CBETa.

13. HaGmronenue monsipu3anuy CBETa.

14. TlpumeHeHue MONIPOUIOB ISl U3YYCHUSI MEXaHMYESCKUX HANPSHKCHUH

Yuenuueckuit sxcnepumenm, naéopamopmnvie padomot, NPAKMUKYM

1. Hzmepenue mokasaress MPEIOMIICHHUS CTEKIIA.

2. HWccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHUS OT BEIIECTBA
(Ha MpUMepe KUIKUX JIHH3).

3. Hzmepenune GpOKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIUH3.

4. TlomyueHue n300pakeHHs B CUCTEME U3 IJIOCKOTO 3epKaJia U JIUH3BI.

5. Tlonydyenue n300pa>keHUsI B CUCTEME U3 JBYX JIHH3.

6. KoHcTpyHnpoBaHue TEIECKOMMYECKUX CUCTEM.

7. HabGmonenue nudpakiuu, UHTEpPEPEHLINU U MOJISPU3ALNN CBETA.

8. HMzyuenuwe mnomsgpusanuy CBETa, OTPAKEHHOTO OT IOBEPXHOCTH

TUJICKTPHKA.
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9. U3yuenue nHTEp(HEPEHIMH JTA3EPHOTO M3ITYUCHHUSI Ha IBYX IIEIISX.

10. HabGmronenue aucnepcuu.

11. HaGmronenue u ucciieqoBanue AUGPaKkiiuOHHOTO CIIEKTpa.

12. I3mepeHue JJIMHBI CBETOBOW BOJHBI.

13. IlomydyeHne CcHekTpa W3ITyYCHUS
TU(PPAaKIIMOHHON PEIIETKH.

CBCTOAMOAa IIpU  IIOMOIIY]

PA3JIEJI 6. OCHOBBI CITEITUAJIBHOW TEOPUU
OTHOCUTEJIBHOCTMU (4 u)

PA3JIEJT 6. OCHOBBI CITEITUAJIBHOW TEOPUU OTHOCHUTEJILHOCTU
(59)

Tema 1. Ocnoevr CTO (4 u)

Tema 1. Ocnoevr CTO (5 u)

I'paHuLIBI IPUMEHMMOCTH KIaCCUUECKON MexaHUuKu. [locTynaTel
CIEUAIIbHON TEOPUU OTHOCHUTEIBHOCTU: NHBAPUAHTHOCTh MOZYJISl CKOPOCTH
CBETa B BaKyyMe, IPUHIIUII OTHOCUTEIBHOCTH DWHIITEHA
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIlCHHUE
[UTMHBI.

DHEPTUsl U UMITYJIbC PEIISITABUCTCKON YaCTHUIIbI.

CB3b Macchl C SHEPTUel U UMITYJILCOM PENATUBUCTCKOM YaCTUIIbl. DHEPrus
MTOKOS

[ paHUIIBI IPUMEHUMOCTHU KJIaCCUUECKON MexaHUKu. [locTynatel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.
[IpocTpaHCTBEeHHO-BpeMeHHOM uHTepBall. [IpeobpazoBanus Jlopenma. YeiaoBue
MPUYUHHOCTA. OTHOCHTEIBHOCT OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU
1 COKpaLICHHUE JIJIUHBI.
DHEPrusl U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBsI3b MaccChl C SHEPTHEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTHUIIbl. DHEPrus
[TOKOSI
Texnuueckue ycmpoucmea u mexHoi02U4ecKue npoyeccol:
[IPUEMHHKH, YCKOPUTEIH 3apsyKEHHBIX YaCTHULL.
Yuenuueckuit skcnepumenm, nadopamopnvie pabomaol, npakmuKym
Onpenenenne HMMIyIbCa UM 3HEPIMM  PESITUBUCTCKUX  YaCTHUI]
¢dortorpadusiM TPEKOB 3apPSHKEHHBIX YaCTHUI] B MATHUTHOM TI0JIE).

CIIYTHHUKOBBIC

(o

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBAS ®M3UKA (25 u)

Tema 1. Inemenmot keanmoeoit onmuku (6 u)

Tema 1. Kopnyckynapno — eonnogou oyanuszm (15 u )

Dotonbl. Dopmyna [Inanka cBsi3u sHEPrUu POTOHA C €r0 YACTOTONU. JHEPrus
U UMITYJIBC (POTOHA

OTkpbiTue U uccnenaoBanue Gorodddexra. Onpitel A. I. CroneroBa. 3aKOHbI
(dhororddekra. YpaBHeHue DiiHmreHa 11 portordpdekra. «KpacHas
rpanuna» Gororddexra. JJaBnenue ceera. OnsiTel I1. H. Jlebenena.
XMIyecKoe IeHCTBHE CBETA.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeneHue: (OTOIIEMEHT,
(hoTomaTunK, CoMHEUHas1 Oarapesi, CBETOAHO]I.
Jemoncmpayuu

PaBHOBECHOE TEIUIOBOE U3Iy4YeHHUE (M3IydeHHe aOCOIOTHO YEPHOTO TEJa).
3akoH cMmelenus Buna. ['unoreza M. [Inanka o kBaHTax.

@DoTOoHBI. DHEPTUs U UMITYNBC (POTOHA.
Dororddext. OnbiThl A. I. CToneroBa. 3akoHbl poTodrdPdexra. YpaBHEHHE
OiiHmTeitna 11 poroapdexra. «Kpacnas rpanuna» porosddexra.
/laBiieHre cBeTa (B YaCTHOCTH, JIaBJICHUE CBETA HA aOCOJIFOTHO MOIIOIIAIOIILYIO
1 a0COJIIOTHO OTpakarolyto noBepxHoctTh). OnbiTel [1. H. JIeGenena.
BonHoBeIe cBolicTBa yacTtull. BosHsl ae bpoiuid. [{nunHa BoaHsl 1e bpoins
1 pa3Mepbl 001aCTH JIOKATU3AUK JBIOKYILEHCs yacTulbl. KopmyckynspHo-
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®oT1o3¢(HeKT Ha YCTaHOBKE ¢ IMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHeNIHETO GoToddexTa.
Ceeronuof.

Conneunas O6arapes.

el A

BOJIHOBOM Ayanu3M. {udpakius 31eKTpoHOB Ha KpUCTaJUIaX.
Crieruduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEONpeIeIEHHOCTE!
[eitzenOepra
Texnuueckue ycmpoucmea U mexHoIo2uyecKue npoyeccyl: CIEKTPOMETP,
(dorodneMeHT, (QOTOAATUMK, TYHHEJbHBII MHKPOCKON, COJIHEUHasi OaTapes,
CBETOAMO.
Jlemoncmpavyuu
1. dororddexT Ha ycTaHOBKE C IMHKOBOM MIaCTUHOM.
2. HccnenoBaHue 3aKOHOB BHEIIHETO (OTOd(deKTa.
3. HccrnenoBaHue 3aBUCUMOCTH CONPOTHBIEHUS MOIYHPOBOAHUKOB OT
OCBEIIEHHOCTH.
4. Cseronuofn.
5. Conneunas Gartapes.
Yuenuueckuit sxkcnepumenm, nadopamopnvie pabomaol, npaKmuKym
1. Hccnenoanue dhoTopesucTopa.

2. W3mepenue mocrosHHOM IlmaHka Ha OCHOBE HCCIIEAOBaHUS
dororddexra.
3. HccnemoBanue 3aBUCHMOCTH CHJIBI TOKA 4Ye€pe3 CBETOAHMON OT

HaIIpsIPKCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. @uzuxa amoma (5 u)

Monens atoma Tomcona. OnbiTel Pezepdopa 1mo paccesHUIo o-4acTHil.
[InanerapHas Mmozaens aroMma. [locrynarsr bopa.
31yyeHue u noromieHue (pOoToOHOB MPHU NEPEXOE aToMa C OHOTO YPOBHS
bHepruu Ha Ipyroi. Bunasl ciekTpoB. CHeKTp ypOBHEH 3HEpruu aroma
BOZOPOJA.
BonHoBsie cBoiicTBa yactull. Bonusl e bpoitnsa. KopnyckynsipHo-BoaHOBOM
TyaJIn3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYCHHE
Texnuueckue ycmpoucmea u npaKmuyeckoe npumeHeHue. CIieKTpaabHbIN
aHanmu3 (CIEKTPOCKOI ), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mogens onbiTa Pezepdopna.
2. OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
3. HaGmronenue MMHENHYATHIX CIIEKTPOB M3ITYYCHHUS.

ONBITHI TIO UCCIIEIOBAHUIO CTpOoeHus atoMa. [maneTapHas moaens aroma
Pezepdopra.
[Toctynarsl bopa. M3ny4yenue u nornomenre (OTOHOB MPH MEPEXOE aToMa
C OJTHOTO YPOBHS SHEPTUHU HA APYroil.
Buel criektpoB. CrieKTp ypOBHEH SHEPruu aroMa BO10po/ia.
CroHTaHHOE U BBIHYKJEHHOE U3JydeHue cBeTa. Jlazep
Texnuueckue ycmpoticmea u mexHoIo2u4ecKue npoyeccvl: CIEKTPaIbHbIN
QHaJIM3 (CIIEKTPOCKOMN), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Hemoncmpayuu
1. Mogens onbiTa Pezepdopaa.
2. HabOmonenue TMHENYAThIX CIIEKTPOB.
3. YcTpoHCTBO M AeHCTBUE CYETUNKA HOHU3UPYIOIIUX YaCTHII.
4. Onmnpenenenue ATMHBI BOJIHBI JA3€PHOTO U3TYyYECHHUS.
Yuenuueckuit 3xkcnepumenm, nadopamopnsie pabomul, npaKmuxKym
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4. Jlazep.
Yuenuueckuii skcnepumenm, nabopamopuvie padomot
1. HaOGmrogenue TMHENYATOro CIeKTpa.

1. HaGmroneHue JIMHEHYATOrO CIIEKTPA.
2. HccnenoBaHue CHEKTpa pa3pekeHHOIO
U U3MepeHue noctositHHon Punbepra.

aTOMapHOro  BOJIOPOAYY

Tema 3. Duzuxa amomno2o A0pa u rnemenmapuvlx yacmuy, (5 4 )

Tema 3. Duzuxka amomno2o A0pa u 3nemenmapuvlx yacmuy (5 4 )

DKCIEPUMEHTBI, JOKa3bIBAIOIINE CI0XKHOCTh CTPOCHHUS siapa. OTKphITHE
pannoaxkTuBHOCTU. OmbITHI Pe3epdopaa no onpeaeneHuto coctaBa
[paaroakTUBHOTO u3nyueHus. CBoiicTBa anb(a-, 6eTa-, raMmMa-u3I1ydeHusl.
BrusHue paqroakTUBHOCTU Ha KUBbIE OpraHu3Mbl. OTKpPBITHE NPOTOHA U
HeliTpoHa. Hykionnas mozens sipa [ eisenoepra—LlBanenko. 3apsn spa.
MaccoBoe uncio siapa. M3oromnsl. Anbda-pacnaj. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydenue. 3ak0H pagloOaKTUBHOTO
[pactiaja. DHEPrus CBSA3HM HYKJIIOHOB B siyipe. SaepHbie cuibl. Jleekt Macch
siapa. Sinepublie peakiuu. Jlenenue u CUHTES siaep. SAepHbIi peakTop.
Tepmosinepuslii cuntes. [IpobieMbl U EPCTIEKTUBHI SIAEPHOM SHEPTETHKY.
DKOJIOTMYECKHE ACTIEKTHI IE€PHON SJHEPreTUKHU. DIEeMEHTAPHbIE YACTHULIBI.
OTKpbITHE TTO3UTPOHA. MeTo bl HAOMIOACHUS M PETUCTPAIIUH AJIEMEHTAPHBIX
vacTuil. OyHaaMeHTalIbHbIe B3auMoaeicTBusl. EquHCTBO (hus3nueckoit
KapTUHBI MUpa

Texnuyeckue ycmpoticmea U NpPaAKMuyecKkoe npuMmeHeHue:
Kamepa Bunbcona, siiepHbIi peakTop, atToMHast Oomoa.

Hemoncmpayuu

1. CYETYMK MOHM3UPYIOIIUX YACTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomut
1. HccnenoBanue TpekoB YacTHIL (11O TOTOBBIM QOTOrpadusim).

AO03UMETDP,

Hyxnonnas mozens siapa [eizenoepra—ILlBanenko. 3apsn sapa. MaccoBoe
qu1CIIo sapa. M30Tomnsl.

PagroakTiBHOCTB. Anb(a-pacraj. DJIEKTPOHHBIA U MMO3UTPOHHBIN OeTa-pacna.
["amMMa-u31ydeHHe. 3aKOH paJuoaKTUBHOIO pacnaaa. PaguoakTuBHbBIE U30TOIBI B
npupojie. CBOMCTBA MOHU3UPYIOLIETO U3TydeHus1. BiusiHue painoakTUBHOCTH
Ha JKUBBIE Opranu3mbl. EctecTBenHsbli (oH n3mydenus. JJosumerpus.

OHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt maccsl sapa.

S nepHble peakuun. [lenenue u cuHres saep. SAnepueie peakropsl. [Ipodiaemsl
YIIPaBIsIEMOTO TEPMOSIIEPHOIO CUHTE3a. DKOJIOTMYECKUE ACTIEKTHI Pa3BUTHS

S ICpHOM SHEPreTUKUA. MeTOABI PETUCTPALIMK U UCCIIEAOBAHUS JIEMEHTAPHBIX
yacTul. OyHIaMEHTAIBHbBIE B3aUMOJEHCTBYS. bapnoHbl, ME30HBI U JIEITOHBI.
[IpencraBnenue o CtangapTHON Moaenu. KBapk-TiroOHHas MOJENb aJpOHOB.
Duzuka 3a npeaenamMu CranaapTHoi mogenu. TéMHas marepusi U TEMHAs
pHEeprus. EquHCTBO pru3mueckoit KapTHHBI MUDA.

Texnuueckue ycmpoucmea u mexHoarocudecKue npoyeccvl: JO3UMETp, Kamepa
BuibcoHa, sIIEpHBIA peakTop, TEPMOSACPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-pE30HAHCHAast ToMOTrpadus.

Yuenuueckuit skcnepumenm, nadopamopnvie pabomaol, npakmuKym

1. HccnenoBaHue TPEKOB 4acTHIL (110 TOTOBBIM (pOTOTpadusim).
2. HccnenoBanue paguoakTUBHOTO ()OHA C UCTIONB30BAaHUEM JO3UMETPA.
3. W3yuenue nornonieHus 6eTa-4acTHIl ATIOMUHUEM.

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMUMUN U ACTPODOU3UNKMU (7 1)

PA3JIEJI 8. SJIEMEHTBI ACTPOHOMUWUN U ACTPODU3UKU (12 u)

Tema 1. Dnemenmut acmpouzuku (7 4 )

Tema 1. Dnemenmut acmpopuzuku (12 u )

DTanbl pa3BUTHS aCTpOoHOMUU. [IpuKiiaHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuu. Bun 3BE3mHoro Heba. Co3Be3nus, SpKue 3BE3/IbI, MIIAHETHI,

x BuauMmoe asmkenune. Conneunas cucrema. Comnnue. CoHeunas
AKTUBHOCTb. MicTouHuk sHeprun ConHua v 3BE€3/1. 3BE3/1bl, UX OCHOBHbIC
XapaKTepUCTUKU. Jlnarpamma «CHEeKTpajbHbIA KJIACC — CBETUMOCTDY. 3BE3/IbI
TIaBHOM IOCJIEA0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB

17151 3BE3/1 NIABHOM MOCJIEN0BATENLHOCTU. BHYTpEHHEE CTPOCHUE 3BE3 .
CoBpeMEHHBIE NMPEJICTABICHUS O TPOUCXMKICHUU 1 3BOMoNMU CoHIA U

DTanbl pa3BUTHs acTpoHOMUU. [IpuKiamHoe U MUPOBO33PEHUYECKOE 3HAUCHHE
ACcTpOHOMHHU. [ [pUMEHNMOCTD 3aKOHOB (PU3UKH JIJIs1 OOBSICHEHUS TIPUPOJIBI
KOCMHUYECKHX O0OBEKTOB.

MGTOI[LI aCTpOHOMI/I‘-IeCKI/IX HCCHGHOBaHHﬁ. COBpCMeHHLIC OIITUYCCKUC
TEJICCKOIIBI, PAJMOTEIECKOTBI, BHEATMOC(EpHAst aCTPOHOMHS.

Bun 38é31H0T0 HEOa. Co3BE3IMs, SIPKHE 3BE3/BI, TUIAHETHI, UX BUTUMOC
IBIDKEHME.
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3BE31. DTarbl )KU3HU 3BE3.
Mneunblii [Tyt — Hamma "anaktuka. [lonoxenne u npuxenne CoiaHua B
["anakTuke. Tunbl ramakTuk. Paguoranaktuku u kBazapsl. UEpHBbIE OBIPEI B
s11pax ranaktuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa60ma.
Paz6eranue ramaktuk. Teopus bosbiioro B3peiBa. PennkroBoe u3nyueHue.
MacitabHas ctpyktypa Beenennoil. Meraranakruka. Hepeménnsie
[poGIIEMbI ACTPOHOMUH.
Yuenuueckue naonwoenun
1. HaGmiomeHust HEBOOPYXEHHBIM TJIa30M C  HCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX ~ NPWJIOKEHUN [UIsl  ONpPENEICHHUsS  IOJOKEHUS]
HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS|
CeBepHoro nosymapus U spKue 3BE3/bl.
2. HaOmonenus B teneckon Jlynsl, mianet, Mieunoro [Tyrtu.

ConHevHasi cucTeMa.
Connue. ConHeuHas akTUBHOCTD. Mctounuk sHeprun ConHua u 3BE31.
3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTHKU. J{narpaMma «CreKTpaibHbIN Ki1acc —
CBETUMOCTB». 3BE3/1bI NIABHOM M1OCIIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHMOCTBY IS 3BE3]] NIABHOM ITOCJIEI0BATEIbHOCTH. BHYTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABIEHUS O IPOUCXOXKACHUM U 3Boatonuu ConHua u
3BE31. DTAallbl )KU3HU 3BE3.
Mneunslii [Tyt — Hama 'anaktuka. [lonoxenue u npuxenue CoiaHua B
['amaxkTrke. Tumbl ramakTuk. Paguoranaktuku u kBazapel. UEpHBIE ABIPHI B
sipax ranakTuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa60ma.
Paz0Oeranue ranaktuk. Teopust bonbiioro B3peiBa. PenukroBoe nzmyueHue.
Macmtabnas ctpykrypa Beenennoil. Meraranakruka.
Hepeménnble npoGieMbl aCTpPOHOMHH
Yuenuueckue naonwoenun:
1. HaOmronenus 3BE3IHOIO Heba HEBOOPYXKEHHBIM I1a30M|
C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX TNPHIOKEHUN AJI ONpeAeiCHus]
NOJIOXKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3us CeBepHOro noayuapus U ipkue 3BE3.bI.
2. HaOmronenus B Teneckon JlyHbl, IUIaHET, TyMaHHOCTEH U 3BE3THBIX
CKOIUICHHH.

OU3NYECKHNM ITPAKTUKYM (16 yacoB)

Cnocobwbl  usmepenusi QQU3UYECKUX BEIUYUH  C UCHONb308AHUEM — AHANO208bIX
U Yyupposwix uzMepumenbHvIX NpUbOPO8 U KOMILIOMEPHBIX OAMYUKOBbIX CUCHEM.
Abcontommuvle u OMHOCUMENbHbIE NOZPEUHOCU USMEPEHUL (DUSULECKUX BETUYUH.
Oyenka epanuy nocpeuHoCmel.

IIposedenue koceenHbIX UzMEPEeHULL, UCCAe008AHUL 3A8UCUMOCTEL
@uzuueckux eruyUH, NPo8epKa NPeOIOHCEHHbIX 2unomes (8v160p uz pabom,
ONUCAHHBIX 8 MEeMAMUYEcKUX pazoenax « Yuenuueckuti skcnepumenm,
J1abopamopHtvie pabomvl, NPAKMUKYMY).

OBOBHIAOIIEE ITOBTOPEHMUE (4 u)

OBOBIIAIOIIEE TTOBTOPEHME (15 1)

Poinb pu3uku 1 aCTpOHOMHUH B IKOHOMUYECKOM, TEXHOJIOTUUECKOMH,
COLMAJIbHOM U 3TUYECKOM chepax IesTeIbHOCTH YeIOBEKa; POJIb U MECTO
(bU3HMKN U ACTPOHOMHH B COBPEMEHHOIN HAyYHON KapTUHE MUPA; POJIb
¢duznveckoil Teopun B GOPMHUPOBAHUY MIPEJICTABICHUH O PU3NUECKON
KapTHHE MUpPa, MECTO (PU3NUECKON KapTUHBI MUpPa B 00ILIEM Psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEJICTABICHUN O IPUPOAE

O600111eHNEe U CUCTeMAaTU3alus COAepKaHUsl pas/iesioB Kypca «MexaHukay,
«MonekymsipHas pu3uKa 1 TEPMOAMHAMHKAY, « DTIEKTPOAUHAMUKA),
«Konebanus u BonHb, «OCHOBBI ClIELUAIbHON TEOPUU OTHOCUTEIBLHOCTIY,
«KBanTOBas (usnkay, « MEMEHTHI aCTPOHOMUU U aCTPOPUIUKI.
Ponb  ¢u3uMKM W acTPOHOMHUM B DKOHOMHUYECKOH,  TEXHOJOTHYECKOMH,
COIMAJILHOM M ATUYECKON cdepax NesTeIbHOCTH YeIOBEKa; POJIb U MECTO

990



(GU3MKK ¥ ACTPOHOMHUHU B COBPEMEHHON Hay4yHON KapTHMHE MHpa; 3Hau€HUe
OIHCATENIbHOM, CUCTEMaTU3UPYIOLIeH, OOBACHUTEIBHON M MPOrHOCTHYECKON
GyHKIMHA Qu3ndyeckol Teopuu; poib (U3HUECKO Teopuu B (OPMUPOBAHUU
npeAcTaBIeHUH O pU3NUECKOW KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI
MHUpa B OOLIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpPEICTaBICHUN
0 IIPHUPOJZIE

Peseps (3 u) Peseps (10 1)
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MPUPOJIBL. DKCIIEPH-
MeHT B pusuke. Mone-
TpoBaHue PU3NIECKUX
SIBJIEHUI 1 TPOLIECCOB.
/leMoHcTparuu 1.
AHAJTOTOBBIC M IU(D-
[POBBIE U3ME-PUTEITh-
HbIC IPHOOPHI, KOM-
MBIOTEPHBIE TaTYHKU.

HOW W 3TUYECKOU cde-
[pax JesATeNbHOCTH 4e-
TOBEKa; poib W MECTO
(U3UKK B COBPEMEHHOI
HAayYHOU KapTUHE MUDA;
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COLIMAJIbHOW W 3THYE-
ckoi cepax gesTenb-
HOCTH Y€JIOBEKA; POJb
1 MecTO (U3UKH B CO-
BPEMEHHON HAay4YHOU
KapTUHE MHUpa; 3Haue-

HUue  ONucamenvHol,
cucmemamusupyo-

wet,  00vACHUMEb-
HOUU — npocHOCmuYe-

ckou yukyuti Qusu-
yeckoll meopuu — Me-
XAHUKU, MONEKYIAPHOLL
duzuku u mepmoou-
HamMuku, ponv ¢u3u-
yeckou — meopuu 8
Gopmuposanuu npeo-
cmasneHull o Qusuye-
CKOU KapmuHe mupa,

TemaTnyeckoe njaHupoBanue KypcalO Onexrpo | CMCOK UTOTOBBIX IIIAHUPYEMBIX PE3YITBTATOB C Crnioco0 o1eHKHn
KJace HHEIE yKa3aHUEM 1TaloB X (pOPMHUPOBaHUS UTOTOBBIX IIJTaHU-
ba30BbIil ypoBeHb (2 vaca) VYray6neHHbIi (uudpos | bazossIii ypoBeHs (2 VYray6neHHbII PYEMBIX pE3yIIbTa-
ypoBenb (5 bIE) qaca) ypoBeHb (5 4acoB) TOB
4acoB) obpa3oBa
Kon-Bo [Tema: ®u3nka u MeTobl HAy4YHOro no3Hauus [Koia-Bo | renpubie
JacoB  [2/5q 4acoB pecypcsl
1 nepens
1 Du3nka — Hayka O 1 https://less| _[Momumars (nemon- | -Ilommmars  (nemon- | -PelleHHE yqeOHBIX
npupoze. Hayunsie me- on.academ CTpUpOBaThL) poNb (H- CTPUPOBATh) ponb (u- |1 MPAKTHKO-
TOIBI MO3HAHUA OKPY- Y- BUKHA B YKOHOMUYECKOH, | 3MKM B HKOHOMudye- [OPUCHTHPOBAHHBIX
pratorero mupa. Posb CONteNt.M |rexponormueckoid, 5ko- | Cckoil, TexHONOrHue- [331a4;
PKCIIEPUMEHTA HTEOPHU yschool.ed |yoryueckoit, cormans- | ckoii, sKonormueckoii, |"YCTHBIA OIpoOC
B IIpOIECcCe TTO3HAHUS u.ru/03/07
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Hayunble TUIIOTE3bI.
Du3nuecKue 3aKOHbI U
reopuu. I'panunsl npu-
MEHUMOCTH  (u3HuUe-
CKHX 3aKOHOB.
[[pyHIMI  COOTBET-
cTtBUsA. Posib 1 MecTO
¢bu3uku B GopMUPO-
BAHUU COBPEMEHHOM
HAay4yHON  KapTHUHBI
MUpa, B IIpaKTUYe-
CKOWU JI€ATEITbHOCTH
JTI0 J1EH.

Cnocobvl usmepenus
dusuueckux 6eauduUH
(ananozosvie u yugh-
poguvle usmepu- meno-
Hble npubopsl, KOM-
nvlomepHvle Oamyu-
Ko8ble cucmembl).

[ loepewnocmu u3-
MepeHutl puzuueckux
eeudUH (AOCONIOMHAS
1 OMHOCUMENbHAS).

IMooenuposanue ¢hu-
3uUYecKUX AIeHUN U
npoyeccos (mame-
puanvuas mouxa,
abConomHo meep-
0oe meno, uoeao-
HaA JHCUOKOCIND,
uoeanvbHbvlll 243, Mo-

ueyHwlll 3apsio).
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/labopamopHas pa-
ooma: Hzmepenue
CUbl MOKA U
HanpsXceHus 6 yenu
HOCMOAHHO20 MOKA
npu NOMOWU aHao-
06bIX U YUupposbix

U3MepUMeNbHbIX
npubopos.

2 HexeJs

Tema: Mexanuka  18//35u4

Kunnematuka 4/10u4

[MexaHnuecKoe JBUKe-
H1e. OTHOCUTEIHLHOCTD
MeXa-HUYECKOTO JBH-
pkerns. Cucrema oTcué-
ra. Tpaekro- pus. Ile-
[peMeIleHUE, CKOPOCTh
(cpenHsisi CKOpOCTb,
MTHOBEHHAsI CKOPOCTH )
1 YCKOPEHUE MaTepU-
QIIbHOMTOYKH, UX MPO-
CKIIMH HA OCHU CUCTEMBI
KOOpJMHAT.

https://less
on.academ
V-
content.m

yschool.ed
u.ru/03/07

-pazinyarh  (y4UTHI-
BaTh) YCIOBUS MpHU-
MEHHUMOCTH MOJeJed
¢usnyeckux TeN U
MPOLIECCOB (SIBJICHUM):
WHEepLHaTbHAsS cu-
ctema otcuéra, abco-
JIFOTHO TBEPIOE TEJO,
MaTepuajgbHas TOYKa,
PaBHOYCKOPEHHOE
IBWKEHHE, CBOOOI-
HOe majeHue, abco-
JIOTHO ymIpyras Je-
¢dopmarnus, abcomoT-
HO ympyroe u abco-
JIOTHO HEeyTpyroe
CTOJIKHOBEHHSI, MOJie-
JU ra3a, >KUJIKOCTH U
TBEPAOrOo  (KpuUCTal-
JIUYECKOTO) Tena,
HaeaJbHBIM Ta3, TO-
YEYHBIN 3apsi, OIHO-
pOIHOE  BJEKTpUYe-
CKO€ T0JI€;

-onucvléams  Qusuve-
cKue npoyeccvl U Ae6je-
HUs, UCNONL3YA 6eUYU-
Hbl: nepemewjerue, CKo-
pocmb, yckopenue, um-
nyibe mena u Cucmembl
men/

-[IPOBOJUTH UCCIIE0-
BaHUE 3aBUCUMOCTH O/1-
HOM (pU3NYECKOM BeTHUu-
HBI OT IPYTOl C UCIOJIb-
30BAHUEMITPSIMBIX U3MeE-
[PEHUI: IIPU 3TOM KOH-
CTPYMpPOBaTh YCTaHOBKY,
(uKCUpOBaTh Pe3yIbTATHI
[MOJTy4€HHOM 3aBUCUMOCTH|
(U3NYECKUX BETUYUH 8
6UOe epaduros ¢ yuémom
abCconomHbBIX NO2PeUtHo-
cmeul uzmepeHull, 1e1aTh
BBIBOJIbI 110 pe3yJIbTaTaM
MICCIICIOBAHUS; [IPOBOATH
KOCBEHHBIE U3MEPEHUS

-Pemenue yueOHBIX
1 TIPaKTHKO-
OPHEHTHPOBAHHBIX
3aad;

-YCTHBII OIIPpOC
-CaMOCTOsITeTIbHAS
pabota
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-00OBSICHATH  OCOOEH-
HOCTHU IIPOTEKAHMS
(bu3nvecKux SBICHUMI:
MEXaHMUYECKOE  JIBH-
KEHHUE.

- IPOBOAMTH HCCIIE-
JIOBaHUE 3aBUCUMOCTH
OTHOW  (U3MYECKOM
BEJIMYUHBI OT JPYrou
C  HCIOJb30BaHUEM
NPAMBIX HU3MEPEHUM:
P 3TOM KOHCTPYH-
poBaTb  YCTaHOBKY,
(buKcupoBaTh pe3yib-
TaThl MOJYYEHHOH 3a-
BUCUMOCTH  (hu3zmue-
CKUX BEJINYUH, JIeTaTh
BBIBOJIbI 110 PE3YJIbTa-
Tam ucclie0Ba-
HUS;IPOBOJUTH  KOC-
BEHHbIE  U3MEPEHUs
dbuzmyecKkux BEJIU-
YUH; TPU 3TOM BBIOU-
paTb  ONTUMAJIbHBII
METOJL U3MEpEHMsI,
OLIEHUBATh a0CONIOT-
HblE M OTHOCHUTEIb-
Hble  IOTPEIIHOCTH
IPSIMBIX U KOCBEHHBIX
U3MEPEHUM.

-IIPOBOJIUTH KOCBEHHBIC
3MepeHus: (PU3NYecKux
BEJIMYMH; MIPU 3TOM BbI-
OupaTh  ONTUMAaJbHBIN

MCETOJ M3MCPCHUA, OIC-

(hU3UYECKUX BEIMYHH;
[P TOM BBHIOMPATH OII-
TUMaJIbHBIN METOAU3ME-
[peHUs, OLICHUBATh a0CO-
ITFOTHBIC U OTHOCHUTEIb-
HBIC TOTPEITHOCTH TIPSi-
MBIX 1 KOCBEHHBIX H3Me-
[PEHMIA.

-npo8OOUMb ONbBIMbL NO
nposepke npeosloHceHHOU
eunomeswvl: NIAHUPOBAMb
DKCnepumenm, cooupamo
DKCHEePUMEHMATILHYIO
ycmanosky, anaiuzupo-
6amb NOyYeHHbLE pe-
3y 16mamsl u 0enamy Gul-
600 0 cma-myce npeoo-
DICeHHOU cunomesul.

- CcOONIOJaTh IpaBHiIA
0e301acHOTO TpyJa MpH
[IPOBEICHUU HCCIIE0Ba-
HUIl B paMKax y4eOHOTO
DKCIIE pUMEHTA, NPAKmMu-
Kyma u yueOHo-
HCCIIEIOBATEILCKOH U
[MPOEKTHON  AEeATENIbHO-
CTH C HCIIOJIb30Ba- HUEM
M3MEPHUTEITBHBIX

YCTpOHCTB W Jabopa-
TOPHOTO 00OPY/IOBaHHS,
- pemarb pacuy€THBIE 3a-
mady ¢ SIBHO 3aJaHHOU U
Hes6no 3a0annol (puzn-
YECKOH MOJICNBIO:  Ha
OCHOBaHUU aHanM3a

YCJIOBUA 00OCHOBBIBATH
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HUBaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE 1no-
[PELIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPECHUI;
-co0I0aTh MpaBUIIa
Oe3omacHoro  Tpyzaa
MpU TIPOBEJCHUU HC-
CJIE0BAaHUM B paMKax
y4eOHOro  3KCHepu-
MEHTA, y4eOHO-
HUCCIIEIOBATEILCKON U
MPOEKTHON  JIeSITENb-
HOCTH C HCHOJIb30Ba-
HUEM U3MEPUTETHHBIX
YCTpOHCTB U jabopa-
TOPHOTO 00O0pYyAOBa-
HUS;
-peumiats  pacy€THbIE
3aa4u ¢ SBHO 3aJaH-
HOM (u3HUecKoi Mo-
JIEJIbI0: HA OCHOBAaHUU
aHanm3a YCIOBHS
000CHOBBIBaTH BBIOOD
¢dusmueckoit Mojeny,
oTBevaronieir Tpebo-
BaHUSAM 3aJa4M, TPU-
MEHATh (HOPMYIIbI, 3a-
KOHBI, 3aKOHOMEPHO-
CTH TIPU HCIIOJIH30Ba-
HUU MaTeMaTHYECKHX
METOJIOB PEIICHUs 3a-
Ja4, TPOBOJAUTH pac-
YéTbl HAa OCHOBaHHUH
UMEIOIUXCSA JTaHHBIX,
aHAJIM3UPOBAaTh  pe-
3y/lbTaThl U KOPpPEK-
TUPOBATh METOTbI

BBHIOOp (U3HYECKON MO-
1eJId, OTBEYAKOLIEH Tpe-
O0OBaHUSAM 3aJauyu, TPU-
MEHATH (OPMYIIBI, 3aKO-
HbI, 3aKOHOMEpPHOCTH U
nocmynamol gusuyeckux
meoputi TP HUCIOJIB30-
BAHUM MaTEMaTUYECKHUX
METOJOB pEIICHHs 3a-
1a4, IPOBOJAUTH PACYETHI
Ha OCHOBAaHMHM HMEIO-
UXCSl JaHHBIX, aHAJIH-
3UpOBAaTh pPE3yJIbTaThl U
KOPPEKTUPOBATh METObI
pemieHus ¢ y4€TOM IIO-
ITy4EHHBIX PE3yJbTaTOB;
- peliath KaueCTBEHHBIE

3a/1a4u, mpebyrowue
npuUMeHeHUs 3HAHULl U3
paznvix pazoenos

WKOIbHO20 Kypca usu-
KU, a makdce uHmespa-
yuu 3HAHUL U3 Opyeux
npeomemos ecmecmee-
HO-HAYUHO20 YUKIA: BBI-
CTpamBaTh JIOTUYECKYIO
LIETIOYKY PACCYKICHUH C
OMOpOi Ha M3y4YCHHBIE
3aKOHBI, 3aKOHOMEpPHO-
CTU U (pu3nuecKue sBie-
HIIS,

-UCNOIL306AMb Meope-
muueckue 3Hanus OJisl
00bICHEHUSI OCHOBHBIX
npuHyUNo8 pabomoi u3-
lmepumenvuvix npubopos,




pemeHnss ¢ y4ETOM
MOJIYYECHHBIX PE3yJb-
TaTOB;

-pemiatb  KayecTBEH-
HBIE 33/1a4H: BHICTPAH-
BaTh JIOTUYECKYIO IIe-
MOYKY pacCyKIEHUI ¢
OTOPOM Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEp-
HOCTH W (PU3HYECKHUE
SIBIICHUS;
-HCTIOJIb30BaTh TEOPE-
TUYECKHE 3HAHUS II0
(hu3uKe B MOBCETHEB-
HOM XW3HU U1 00ec-
neyeHuss 0Oe30mMacHo-
CTH TIpU OOpAICHHUH C
npubopaMu U TEXHU-
YECKUMH yCTpOii-
CTBaMH, s COXpa-
HEHUS 3/I0POBbS M
COOMIONIEHUsI ~ HOPM
9KOJIOTHYECKOTO  TI0-
BEJICHUSI B OKpYXKaro-
LIEH cpene;
-IIPUBOJIUTH TIPHUMEPBI
BKJIaJ]la POCCUMCKUX U
3apyOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE
MIPOLIECCOB  OKpYXKa-
IOIEr0 MHpa, B pasz-
BUTHE TEXHUKU U
TEXHOJIOTHIA;

MEXHUUYECKUX ycmpoﬁcme
U mexnojlocudecKux npo-
ueccos,

-AHATU3UPOBAMb u
oyenusamvs - Nocaeo-
cmeus  Oblmoeol U
npPoU3800CMEEHHOL
oesamenbHocmu  Yeio-
6eKa, C8A3AHHOU C (hu-
3UYECKUMU Npoyecca-
MU, ¢ NO3UYUll IKOJO-
euyeckou bezonacto-
cmu, npeocmasieHull
0 PAyUOHATLHOM NpU-
POOONONL306AHUY, A
makoice pasymMHOM UC-
NOAB306AHUU  OOCMU-
JHCEeHULl HAYKU U mex-
HoNO2ULL Ol Od/lb-
Helwez0  pazeumuisl
yenoseueckoco oouye-
cmea,
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CnoxeHue nepemMenie-
HUI U CIIOKEHHUE CKOPO-
creil. PaBHOMEpHOE U
[PaBHOYCKOPEHHOE Mps-
MOJIMHEUHOE IBUKEHHE.
["'paduku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH,
yCKOpEHUs, TyTH U Tie-
[pEMEILIEHUS MaTepu-
QJIbHOM TOUKHU OT BpeMe-
Hu. CBOOOTHOE
najeHue.

Y ckopenune cBoOOAHOTO
na/ieHMsL.

/[sudicenue mena,
OpOULEHHO20 NOO Ye-
10M K 20pU30HMY..

3asucumocms Ko-
opouHam, cKopo-
cmu u yCKopeHus
lMamepuanoHou
mouxu omepemenu
U ux epaguxu

Pewienue 3a0ay no
meme «/leudicernue
mena, OpoweHH020
noo yenom K eopu-
30HMY. »

3 Hemesst
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KpuBosmHeliHOE ABUXkeE-
Hue. /[Bmkenue marepu-
AQJIbHOW TOYKH T10
OKPYHOCTH C ITIOCTOSIH-
HOM IO MOJTYJIFOCKOPO-
CTBIO. YTJIOBas CKO-
[POCTB, INHEWHASI CKO-
pocth. [lepuon n yacrora
oOpamenus. LlenTpo-
CTPEMUTEIBHOE YCKOPE-
150408

J/TaGopaTopHas paboTa: JlaGoparopHas pabo-
3ydyeHue HepaBHOMEp- Ta
HOTO IBUKCHHUSI C I[EJIBIO
OTIpeIeIICHUs] MTHOBEH-
HOM
CKOPOCTH.
. [[enmpocmpemu-
menvHoe (Hopmab-
Hoe), kacamenbHoe
(maneenyuanvHoe) u
nonHoe ycKopeHue
lMamepuanvbHou
mouxu
Peuierue 3a0ay.
/labopamopHnas pa- JlaboparopHnas pabo-
boma: Hccneoosanue Ta
zasucumocmu nepu-
00a obpaweHus Ko-
HUYeCKO20 MAAMHU-
Ka om e2o0 napamem-
08
4 Hepesst

/Imnamuka 7/104+
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[ [puHINIT OTHOCHUTEIB-
HocTu ['amunes. Ilep-
BbIl 3aKOH HbrOTOHA.
HepuuranbHbIE CUCTE-
MBI OTCUETA.

https://less

-aHAJIU3UPOBATh U

on.acade
my-
content.m
yschool.e
du.ru/03/0
T

OOBSICHITh MEXaHHUYC-
CKHE TPOIECCHl U SIB-
ICHHSI, WCIIONB3YS OC-
HOBHBIC TOJIOKCHUS U
3aKOHBI MEXaHUKU (OT-
HOCHTEIHLHOCTh MeXa-

Macca Tena. Cuina.

[ [puHIMT Cyniepno3u-
K cuil. Bropoii 3akoH
HproToHa 1151 MaTepu-
QIIbHOM TOYKU. TpeTnii
3akoH HeroToHa s
MaTepHaIbHBIX TOUEK

HHYCCKOI'O ABHMXCHHA,
(hOpMyIIbl KUHEMAaTHKH
[PaBHOYCKOPEHHOTO

JIBYDKCHUA, 3aKOHBI
HrioTOoHA, 3aKOH BCe-
MHUPHOTO  TATOTEHUS,
3aKOHBl  COXpPAaHECHUS

Heunepyuanvhvie
cucmemvl Omcye-
ma (onpedenenue,
npumepwt). Bec
mena, ogudicyuje-
cocst ¢ yckopeHuem

MITyJTbCca M1 MEXaHHYe-
CKOMl DJHeprum); mpu
HTOM UCTIOJIb30BaTh
MaTeMaTH4eCKOe  BBI-
[pasKEeHUE 3aKOHOB.
-[IPOBOJIUTH UCCIIEN10-
BaHUE 3aBUCMOCTH OJI-
HOM (hU3UYECKOM BEJIH-
YUHBI OT IPYroH ¢ UC-
[10J1630BaHUEMIIPSAMBIX
M3MEpEHUI: IPU 3TOM
KOHCTPYHPOBATh yCTa-
HOBKY, (PUKCUPOBATH
[PE3yIbTATHI TOTyYCH-
HOI1 3aBUCUMOCTH (HU3H-
UECKUX BEJIMYMH 6 gude
epaguxos ¢ yuémom ao-
CONIOMHBIX NOCPEUHO-
cmetl usmepeHut, 1enaTh
BHIBOIBI 110 pe3yJIbTaTaM
icciieoBa-
HYs; [IPOBOJUTH KOCBEH-

-aHAJIM3UPOBATh U O00B-
SICHSITh MEXaHUYECKUE TPO-
[IECChl U SIBJICHUSI, UCIIOJIb-
3ysl OCHOBHBIE MTOJIOKEHUS U
3aKOHBI MEXaHUKU (OTHO-
CUTEJIbHOCTh MEXaHUYECKO-
r0 JBWKEHUSA, (OPMYIBI
KNHEMAaTUKH  PaBHOYCKO-
[PEHHOT'O JIBUXXEHUS, npeoo-
pazosanus  I'anunes ona
cKoOpocmu U nepemeujeHus,
3axoHbl HbloTOHA, npunyun
omuocumenvHocmu I anu-
1es1, 3aKOH BCEMUPHOTO TsI-
FOTEHUS, 3aKOHBI COXpaHe-
HUSI UMITYJIbCA 1 MEXaHU4e-
CKOM 3HEpruu, cei3v pabo-
movl  cunbl ¢ UMeHeHuem
lMexaHuueckoll 9Hepeul,
ycnosus pagnosecus meép-
0020 mena); IPA 3TOM HC-
MOJIb30BaTh ~ MaTeMaThye-
CKOE BBIpaKEHHE 3aKOHOB,
yKazvleamo yciosus npume-
HuMocmu  gusuueckux 3a-
KOHO8: npeobpazosanuii
[ ‘anunes, emopoeo u mpe-
mveco 3axonoe Hviomona,
3AKOHO8 COXpaHeHus UM-
nyiwca U Mexamuyeckou
DHepauu, 3aKOHA 8CEMUPHO-
e0 msacomenus;

- onucvleamv uzue-
cKue npoyeccovl U sA61€HUs,
UCNONL3YS BENUYUHBL: | UM-
nyiLc mena U Cucmemvl

-Pemienue yueOHbIX
U IPaKTHKO-
OpPUEHTHPOBAHHBIX
3aay;

-YCTHBII OITPOC
-CaMOCTOATEIIbHAS
pabota
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Hble U3MepeHus pu3u-
YECKUX BEIUYHH; IPU
TOM BbIOMpATh ONTH-
ManbHBIA METOAU3MEpE-
HI1sI, OLICHUBATh a0CO-
[TIOTHBIE U1 OTHOCUTEIb-
HbIE TOTPELTHOCTH M-
MBIX U KOCBEHHBIX U3-
MEpEHUN;

-ACII0JIb30BATh TEO-
[peTUYEeCKE 3HAHUS TI0
(U3uKe B IOBCEIHEB-
HOM >XW3HU IId o0dec-
reyeHus: 6€30MacHOCTH
npu  oOpalieHun ¢
mpubopamMu M TEXHHU-
YECKHMMU YCTpOWCTBa-
MU, IS COXpaHEHUS
3IOpPOBb U COOIIOJIE-
HUST HOPM SKOJIOTHYe-
CKOTO TOBEJICHUS B
OKpYKarolei cpene;

-IPUBOJIMTH TMIPUME-
[PBI BKJIaJJa pOCCUMCKUX
1 3apyO0eKHBIX yué-
HBIX-(DU3UKOB B pa3BH-
THe HAyKH, B 00bscHe-
HUE MPOLIECCOB OKpY-
PKaroIero Mupa, B pas-
BUTHE TEXHUKH U TeX-
HOJIOTHH;

mes, cuia, MOMeHn Cu-
UIbl, NOMEHYUATIbHAA ~ OHED-
CUA, KUHemu4ecKas OHEep-

ousl, Mexanuueckas dSHepeusl,
paboma  cunvl,  yeHmpo-
cmpemumenvHoe  yCcKope-
Hue, cula msadcecmu, cuid
ynpyeocmu, cuna mpeHus,
MowHOCmb, dHepausi 83au-
lwoodeticmeuss mena ¢ 3em-
161l 601U3U €€ NOBepXHO-
cmu, SHepeusi ynpyeou oe-
dopmayuu npysicunbl.
-IPOBOJIUTH  UCCJIENOBA-
HHE 3aBHCHMOCTH OJHOM
(bU3NYECKON BEITMYHMHBI OT
IPYroil ¢ HCIOJIb30BAaHUEM
NpsIMBIX HM3MEpPEHUM: MpHU

PTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHpPOBATh
[pe3yJIbTaThl  MOJYYEHHOMU

3aBUCUMOCTH  (PU3UYECKHX
BEJINYHH 6 8UOe 2PAPUKO8 C
yuémom abconrommvix no-
epewinocmeu  uzmMepeHul,
NenaTh BBIBOJBI IO PE3YJIb-
TaTam UCCIIEeI0Ba-
HIsT;IPOBOJUTh KOCBEHHbIE
3MEpEHUs ¢buznyeckux
BEJIMYMH; MPU TOM BbIOU-
paTh ONTHUMAaJIbHBIA METOJ
M3MEpEeHUs, OIEHWBATh a0-
COJIFOTHBIE U OTHOCHUTEIIb-
HbIE MOIPEUIHOCTH MPSIMBIX
1 KOCBEHHBIX U3MEPECHUM.

-uUcnonib3oeanio meopemu-
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yeckue 3HaHUus 01 00vAC-
HEeHUs OCHOBHBIX NPUHYUNOB
pabomvl  uzmepumens muvix
npubopos, MEXHUYECKUX
ycmpoticme u  mexHono02u-
YeCKUX NPOYECccos,

-aHaIU3UPOBAMb U OYEeHU-
6amv nocieocmeus. Ovimo-
60U U NPOU3BOOCHEEHHOU
OesimenbHOCMU  4ellogeka,
CEA3AHHOU C DUULECKUMU
npoyeccamu, ¢ NO3UYUL
bKONI02UYECKOU Oe30nacHo-
cmu, npeocmasienuil 0 pa-
YUOHATILHOM NPUPOOONOJib-
306aHUU, a4 MaKdce pazym-
HOM  UCNONb308aHUU  OO-
CIMUdICEHULL HAYKU U TeXHO-
locutt  0ns OanvHetiue2o
pazeumusi  uenoseyeckoco

obwecmsa,
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Cratuka (1 u3 4)
Croowcenue cun, npu-
1001CeHHbIX K MEEP-
Oomy meny.

Cratrka (2 u3 4)
[ [enmp msasxcecmu
mena.

BxogHast KOHTPOJIbHAasI
[padora

S HexeJas

3aKOH BCEMUPHOI'O TS~
roreHus. Cuma TAXKECTH.
[IepBast kocMuyecKast
CKOPOCTh

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

OKEUBANEHMHOCTND
epasumayuoHHOU u
UHEePMHOU MACCHI.
3asucumocms ycKo-
penus c60600H020
naoeHuss Om 8blCOMbl
HAO NOGEPXHOCMbIO
niaHemvl U om 2eo-
epaghuueckoul wupo-
mol. /{eudicerue
HeOeCcHbLX mesl U ux
CHYMHUKO8. 3aKOHbl
[Kennepa.

/[asnenue. I uopo-
cmamuueckoe dasie-
Hue. Cuna Apxumeoa

Pewenue 3a0ay o
meme «/{unamuxay

6 HexeJas
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Tpenue. Buasl TpeHus
(TIOKOsI, CKOJIB)KEHUS,
kauenwus ). Cuna Tpe-
Husi. Cyxoe TpeHHe.
Cuina TpeHus CKOJIbXKe-
HUS U CUJIa TPEHUs T0-
Kos1. Ko pumment
Tperusi. Cuiia conpo-
TUBJICHUS MPU JIBHKE-
HUU Teja

B )KUJIKOCTH WUJIU rase.

[locTynarenbHOE U
BpalllaTeIbHOE IBUKE-
HUEe aOCOJIIOTHO TBEP-
moro tena.

MOMEHT CUJIBI OTHOCH-
TEJIbHO OCH BpAIlCHUS.
[1neuo cunbl. YclIoBUs
[PaBHOBECHSI TBEPIOTO
Tea.

(Cratuka 3 u3

4) Vemoiiuusoe, ne-
ycmotiuusoe, 6es-
paznuunoe pagro-
eecue. Jlabopa-
mopuas paboma:
3 mepenue koag-
duyuenma mperus
1o eenuduHe y2io-
6020 KOIhhuyuen-
ma 3a8ucumocmu

Fmp(N).

[ Ipakmukym «H3me-
perue pasnooeii-
cmeyrowjel cuil npu

08udICeHUU OPYCKA NO
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HAKIOHHOU NIIOCKO-
cmuy

[ [pakxmuxym
«H3mepenue
pasnooeticmay-
roweti cun npu
08udCeHUU OpYC-
Ka NOHAKIOHHOU
110CKOCTUY

7 HexeJas

UTaGopatopnas pabota
«ccnenoBanue ycio-
BHII paBHOBECHUS TBEP-
0ro Tena, UMEUIETo
0Cb BpAILICHUS.

(Cratuka 4 u3 4)
JlaGopaTopHast pabo-
Ta «M3yueHue
YCTOMYUBOCTU TBEP-
IOr0TeIIa, UMEIOILErO

[J1o00[aZlb OITOPBIL.»

JlaGoparopHnas pabo-
Ta

3akoHbI coxpaHeHusi B Mmexanuke 6/10
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MIMITy ¢ MaTepUaIbHOU
TOYKH (TeJ1a), CHCTEMBI
Ma- TepUAJIbHBIX TOYECK.
IMITynibC CHIIBI U U3MeE-
HEHUE UM-

yJibca Teja. 3aKOH CO-
XpaHEHUS! UMITYJIbCA.
PeakTHB-HOE IBH)KEHUE

https://les
son.acade
my-
content.m
yschool.e
du.ru/03/
07

IMomenm umnynvca
lMamepuaibHol mod-
ku. [Ipeocmasnenue o
COXpaHeHuu MOMeH-
ma umMnyibca 6 yeH-
mpancHbIX NONAX.

[ [enmp macc. Teope-
Ma 0 08UdICEHUU YeH-
mpa macc.

Pewenue 3a0a4 no
meme «3axomn coxpa-
Henus umnynbeay

8 Henean

Pabora criel. MOIHOCTE
CHUJIEL.

Kunernueckas sHep-
Y MaTepPUATBHOMN
rouku. Teopema 00
M3MEHEHUU KUHETHYe-
CKOW YHEPTHH.

[Paboma cunvl Ha
Maiom U Ha KOHeY-
HOM nepemeuyeHuu.
I paghuueckoe npeo-
cmasnenue pabomul

CUJIbl.

-Pemenue yueOHbIX
U IPaKTHKO-
OPUEHTHUPOBAHHBIX
3ajay;

-YCTHBII OIIPOC
-CaMOCTOsITEIbHAs
pabota
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[ Ipaxmuxym «Hsme-
penue umnynvca me-
10 N0 MOPMO3ZHOMY
nymu. »

[ Ipakmuxym «H3me-
penue umnynvca me-
10 O MOPMO3HOMY
nymu. »

0 Heneas

[loTeHIManbHas SHEP-
rusi. [lorenuuanbHas
bHEprus ynpyro aedop-
MUPOBAaHHOM NPYKUHBI.
[loTeHIManb- HasA SHEP-
rust Tena BOJIM3U MO-
BepxHoCcTH 3emuu. [1o-
TEHLMAJIbHBIE U HEIIO-
TEHIIMAJIBHBIE CUJIBIL.
CBs13b pabOTHI HEMTOTEH-
[{MaJbHBIX CUJI C U3Me-
HEHUEM MEXaHU-UYECKON
PHEPIMH CHCTEMBI TEN

3aKOH COXpaHEeHHUs Me-
XaHUYECKOM SHEPIUU.
Ynpyrue u Heynpyrue
crosnkHOBeHUs. JIabopa-
TOpHAs

pabora «M3yuenue ab-
COJIFOTHO HEYIIPYTroro
yZapa CIOMOUIbIO JIBYX
0JIMHAKOBBIX HUTSHBIX
MasITHUKOB

-CaMOCTOSATEIbHAs
pabota

- CAaMOCTOSTEIbHAS
pabota

-naboparopHas pabo-
Ta

[ lomenyuanvuas
bHepeus mena 6 00-
HOpOOHOM 2pasu-
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mayuonHoM noie.
[ lomen- yuanvHas
bHepeus mena 6
epasUMAayUOHHOM
nosie 00HOPOOH020
wapa (6Hympu ugHe
wapa). Bmopas
KOCMUYECKas.
ckopocmb. Tpembs
KOCMUYECKAs.
ckopocme.
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Ypaenuenue bepuynnu
07151 UOeaNIbHOU HCUO-
Kocmu Kax cieo-
cmeue 3aKoHa co-

JlaGopaTopHas pabota

XpaHeHus MexaHuve-
CcKOU dHepaul.
VlabopamopHas 1 -naboparopHas pabo-
paboma «Onpe- Ta
OenieHue pabomwl - KOHTPOJIbHAS pado-
CUIbl MPeHUst npu Ta
OsudCeHUUmMeENa
10 HAKIOHHOU
NJIOCKOCTU. »
Tema: Mosekyasipaasi GU3MKa M TEPMOIH-
HamMuka 24/49
(OCHOBBI MOJIEKYISPHO-KUHETUIECKON TEOPUU https://les| -amanu3upoBaTh U |-aHAIU3HPOBATH M OOBACHATH | -Perrenue yaeOHbIX
9/15+3 (npakTuKyMm) S0N.acadeloObIICHAT TEIUIOBbIC  [TETUIOBBIC MPOLIECCHI U SIBJIE- [ IPAKTHUKO-
my- [TPOIICCCHI U SIBJICHUS, [HUS, UCTIOJB3YSl OCHOBHBIC TIO- [OPUEHTUPOBAHHBIX
content. [Mcmosib3yst OCHOBHBIE  [nOkeHUsI MKT u 3akoHBI MO-  [3a71a4;
myschoolfnonoxernss MKT u 3a- |1eKynspHOM (pU3NKK M TEPMO- | -YCTHBIH OIIpoc
.du.ru/0 [koHBI MOJIEKYISPHOM  |[MMHAMUKY (CBS3b JIABIEHHUS  [-CAMOCTOSITENbHAs
3/07 (H3MKKM U TEPMOJIUHA- [AA€aTBHOTO Ta3a Co cpeaHel  [pabora
10 Hemean MUKH (CBSI3b IaBJICHUS [KHHETUYCCKOM YHEPTUeH Terl-

(OCHOBHBIE TTOJI0KCHHUS
MOJIEKYJISIPHO-
KMHETUYECKOMTEOPUHU 1
MX OIBITHOE 00OCHOBA-
Hue. bpoyHoBCKOE
nBi>kenue. uddysus.
XapakTep IBUKEHUS U
B3aHMMOJICUCTBUS YaCTHUI]
BelecTsa. Monenu cTpo-
CHIS Ta30B, JKUIKOCTEH B
TBEPABIX TE€T M 0OBICHE-

1eaIbHOTO Ta3a co
CpeHEe KHHETHYECKOM
PHEPTHel TemI0BOTrO
IBIDKEHUS U KOHIICH-
Tpanuei ero MOJeKyll,
CBSA3b TEMIIEpATyphI Be-
[1ICTBA CO CPEIHEN KU-
HETHUYECKOM SHEprue
TETJIOBOTO JABHKEHHUS
€ro 4acCTHLI, CBS3b J1aB-
eHust ueabHOrO raza
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JIOBOTO ABUKEHUS U KOHIIEH-
Tpanuen ero MOJeKyJl, CB3b
TEeMIIEpaTypbl BELIECTBA CO
CpEIHEN KHHETUYECKON YHEPIU-
€i TEIUI0BOIO JBMKEHUSI €T0 Ya-
CTHLL, CBSA3b JIABJICHUS U1€AJIb-
HOI'0 ra3a ¢ KOHLICHTpauueu
MOJIEKYJI U €0 TEMIIEPaTypoOi,
ypaBHeHuEe MenpeneeBa—
Knanelipona, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH CO-
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HUE CBOMCTB BeIlECTBA HA
OCHOBE DTHUX MOJIEJIEH.

C KOHILIEHTpauueun Mo-
[IeKys1 U ero Temmnepa-
TypOH, ypaBHEHHE
MenneneeBa— Kita-
[elpoHa, IMepBbId 3a-
KOH TEPMOJMHAMHUKH,

Macca u pa3mepsl MoJie-
Ky KonnuecTBo Bemie-
ctBa. [locTosiHHast ABora-
po. TeroBoe paBHOBE-
cue. Temneparypa u e€
n3mepenue. [1lkana
remneparyp Llenbcus

3aKOH COXPaHEHUS
PHEPTHUHU B TEIUIOBBIX
[poiieccax); Mpu 3TOM
HICITOJIH30BATh MaTeMa-
[TUYCCKOC BI)Ipa)KCHI/Ie
3aKOHOB.

-00BSACHATH OCOOCHHO-

Pewenue 3a0au

CTH mnpoTekaHus ¢u-
BUUECKUX SIBJICHUH:

Pewenue 3a0au

TEIUIOBOE  JIBUKCHUE
JacTHUIl BEIECTBA, TEIl-

/labopamopHas pa-
boma: Uccnedosanue
npoyecca ycmanos-
1enus mennoeo2o
pasnosecus npu
menioodmene medic-
0y eopsueti u Xon00-
1ol 60001

ToBOC paBHOBeCHE,
OpOYHOBCKOE  JIBHKE-
Hie, tuddy3us, ucna-
pCHUE, KWIICHHE |
KOHJICHCALUs, TIIaBJIe-
HIe W KpUCTaJUIM3a-
[V, HAINpaBJIEHHOCTh
TerionepeayH.

-[IPOBOJIUTH UCCIIENI0-

11 Henens

[BAHHC 3aBCHUMOCTH

Monaenb uaeaabHOro ra-
3a. OCHOBHOE ypaBHEHHE
MO-JIEKYIISIPHO-
KMHETUYECKON TEOpUH
1JleaIbHOrO Ta3a.

0JTHOM (PU3NIECKOI Be-
ITUYMHBI OT IPYTOM C
MICII0JIb30BaHUEMITPSI-
MBIX U3MEPEHUN: TIPU
PTOM KOHCTPYUPOBATh

|AOCOTIOTHAS TeMITepa-
Typa Kak Mepa CpeHen
KHMHE-THYECKOW YHEPTUH
TEIIJIOBOTO IBHKEHUS

yCTaHOBKY, (PMKCHPO-
BaTh PEe3yIbTaThI MOTY-
"UeHHOM 3aBUCHMOCTHU
(hU3UYECKUX BEIMYHH ,
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XpaHEHUs! YHEPTUU B TETIJIOBBIX
Mpoleccax); Mpu STOM UCIIOJb-
30BaTh MAaTEMaTUYECKOE BhI-
paXeHUE 3aKOHOB, YKA3bl8AMb
ycnosus npumenumocmuypas-
Henusi Menoeneeea—
|Knanetipona,

-onucvleame QusuiecKue npo-
yeccol U ABNEHUA, UCNONb3YS
GeIUYURDBL: OasieHue; Kolude-
cmeo meniomol, abCONOMHASA
memnepamypa mea.

--[IPOBOJMTH HCCIIEOBAHNE
3aBHCUMOCTH OJJHOH (pu3nyde-
CKOM1 BEJIMYUHBI OT APYTOil ¢
MCIIOJIb30BAHUEMITPSIMBIX H3-
MEPEHMIA: IPU ITOM KOHCTPYH-
pOBaTh YCTAaHOBKY, GUKCHPO-
BaTh Pe3yIbTATHI MOTYYCHHON
3aBHUCHUMOCTH (PU3NYECKUX Be-
TTUYYH 6 gude 2paguxos ¢
yuémom abconrommuwix no-
epewHocmetl usmepeHut, Jie-
1aTh BHIBOJIBI 110 pe3yJIbTaTaM
MCCIIeIOBAHMS ; IIPOBOIUTD
KOCBEHHBIE U3MEpeHUs (Hu3u-
YECKUX BEITUYUH; TIPH STOM
BEIOMPATH ONTUMATBHBIA Me-
TOM3MEPEHHSI, OLICHUBATH a0-
COJIFOTHBIE 1 OTHOCHUTEJIbHBIE
MTOTPEIITHOCTH TPSIMBIX M KOC-
BEHHBIX U3MEPEHUH.

-CaMOCTOSITEIbHAS
pabota
-nabopaTtopHast pado-
Ta




4aCTHII
rasa. [lIxana remneparyp
KenbBuHa.

1e71aTh BBIBOJIBI 110 Pe-
3yJbTaTaM UCCIIEN0BA-
HHS; IIPOBOAUTH KOC-

(Mooenb uoeans-
Hoco eaza 6 MKT:
uacmuybl 2a3d
08UIICYMCSL XAO-
muyecku u Heg3a-
1UMOOeUCm8yom
Opye ¢ Opyeom

BEHHBIC U3MEPEHUS PH-
BUUECKUX BEJIMYUH; MPH
PTOM BBIOUpATh OITH-
MaJbHBIA METON3ME-
[pEHUs1, OLIEHUBATh a0-
COJIFOTHBIE U OTHOCH-
TeIbHBIE TOTPEIITHOCTH

Cés13b abcontommoi
memnepamypbol mep-
VioouHamuueckou
cucmemvl co cpeonell
KUHemu4eckoll Hep-
euetl nocmynamerno-
HO20 Menioeo2o
Osuoicenus eé ua-

cmuy

[IPSIMBIX ¥ KOCBEHHBIX
M3MEPEHUM.

-npPOB8OOUMb ONBIMBL NO NPO-
BepKe NPeoloANCeHHOU cunome-
361 NIAHUPOBAMb IKCHEPU-
lvwenm, cobupamvokcnepumen-
MAIbHYI0 YCMAHOBKY, AHANU-
3uposame nonyuenHvle pe-

3y 16mamsl U 0en1ams 81600 O
cmamyce npeonodCceHHOU 2u-
nomeswvl
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Pewenue 3a0ay
no meme «Oc-
HO6HOE ypasHe-
Hue MONeKYap-
HO-
KUHemUu4ecKkoul
meopuuy

-cOOJIIOIaTh  TpaBUiIa
0e30macHOTO  TpyaAa
[p¥ IIPOBEACHUU HC-
CJICIOBAHUI B paMKax
y4eOHOr0  BKCIEpH-
MEHTA, NPAKMuKyma u
yaeOHO-

12 Hemen

ICCIIEIOBATEILCKON U

["a30BbIC 3aKOHBI.
YpaBHeHue Menpene-
eBa—KuaneiipoHa.
3akon /lampToHa

[MPOEKTHOM  JIesITENb-
HOCTH C HCIIOJIb30Ba-
HUCM U3MCPUTCIIBHBIX
YCTpOHCTB U Jabopa-
TOPHOTO 000pyI0OBa-

I1301mporieccel B uje-
QJIBHOM Ia3e ¢ IOCTO-
IMTHHBIM KOJINYCCTBOM
BEIIIECTBA

HUS;

-pelarb pacyETHbIC
3ajaun C SBHO 3aJaH-
HOW (pU3MUECKON MO-

[ Ipakmuxym «H3yue-
Hue U30mepmMuYecKo-
0 npoyecca (pexo-
MeH008aHO UCNONb-
306aHUe yugpposoii
lniabopamopuu). »

11eN1bl0: HA OCHOBAaHUU
aHaIM3a YCIOBHS
000CHOBBIBaTh BBIOOD
(bU3UYeCKON MoJenH,
oTBeUaromieil  Tpedo-
BaHUSM 3aJa4M, MPH-

[ I[pakmukym « U3yue-
HUe U30mepMUIecKo-
0 npoyecca (pexo-
MEeHO008AHO UCNONBL30
sanue yughposotl 1a-
bopamopuu). »

MEHSTh bopMyIbI,
3aKOHBI, 3aKOHOMEP-
HOCTH TIPU HCTIOJb-
30BaHUU MaTeMaThuye-
CKUX METOJIOB pellie-
HUS 337124, IPOBOAUTH

Pewenue 3a0ay no
meme «l azoewie 3a-
KOHBLY

pacy€Tel Ha OCHOBA-
1505058 UMCIOIIIUXCA
TaHHBIX, AaHAJIU3UPO-

13 Hemean

BaTh pe3yiabTaThl U
KOPPEKTUPOBAaTh Me-

["'paduueckoe npea-
CTaBJICHUE U30IIPO-
[IECCOB: H30TEPMA,

TOABI PELICHUS C yUé-
TOM IIOJIyYE€HHBIX pe-
3YyJIbTATOB;

of

-coOmoiaTh  mpaBwia  0e3-
OMacHOTO TpyJa IpU TPOBe-
[ICHUH HCCIICJOBAaHUN B paM-
KaX yu4eOHOIro IKCIEepHMEHTA,
npakmukyma U y4eOHoO-
MCCIIEIOBATENILCKOM M MPO-
CKTHOH IEeATEIbHOCTU C WC-
[OJIb30BAaHUEM  H3MEPUTEIb-
HBIX YCTPOWCTB U J1abopaTop-
HOTO 000PYIOBAHNS;

-pemaTth pac4yE€THBIC 3a1a49U
C SIBHO 3aJlaHHOW U HeAGHO
za0annol pusnueckoi Moje-
1b10: Ha OCHOBAaHUHU aHajM3a
yCIIOBUSI OOOCHOBBIBATh BBI-
O0op (u3mvecKol Momenu, oT-
Beyaronieil TpeOoBaHUSAM 3a-
aun, TPUMEHSTH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U
nocmynamol Qusuueckux
meopuii TIPU HUCIOJIB30BAaHUU
MaTEMaTHYEeCKUX  METOJIOB
pelieHus 3ajad, MPOBOIUTH
pacuéThl HA OCHOBAHHH HMeE-
FOIUXCS JAHHBIX, aHAIU3HPO-
BaTh PE3yJIbTaThl U KOPPEKTH-
[POBaTh METONBI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yiib-
TaTOB;

-pemaTh KaueCTBEHHBIEC 3a-
Ja4uu, mpeobyrowue npumere-
HUS 3HAHUL U3 PA3HLIX pa3ode-
106 WKOJILHO20 Kypca husu-
KU, a makxdce unmezpayuu
SHAHUL U3 OpyeUx npeomemos
ecmecmeeHHO-HaAY4Ho20 YUK-

Jld. BBICTpAauBaTh JIOTUYCCKYHO

-CaMOCTOSITeNIbHAS
pabota

-CaMOCTOSTEIbHS
pabota




n30x0pa, u3o00apa.

-p€liaTb  KAa4YCCTBCH-

UlaGopaTopHas pabora:
OrnpeiesieHue Macchl
BO3/1yXaB KJIACCHOW KOM-
HaTe Ha OCHOBE MU3Mepe-
HU 00bEMa KOMHATEI,
TaBIICHUS U TEMIIEPATYpPhI
BO3/1yXa B HEH.

JlaGopaTopHnast pabo-
Ta «3ydenue uso-
OapHOTO Mporecca»

HbIE 3a/1a4M, BEICTpAK-
BaTb JIOTUYECKYIO LiE-
[TOYKY PACCYXKICHUM C
OIIOPOM HAa N3Y4YCHHBIE
3aKOHBI, 3aKOHOMED-
HOCTH U (U3NYECKHe
SIBJICHUS;

|Peutenue 3a0au no
meme «HM3onpoyeccuol
6 UOeaIbHOM 2d3e C
1OCIMOSHHBIM KOJIU-
uecmeom seuecmaa.
I pagpuueckoe npeo-
cmaenenue u3onpo-
yeccos: uzomepma,
uzoxopa, uzobapay

-UCTIOJIb30BATh TEO-
[PCTUYECKUE  3HAHUS
Mo (¢u3uKe B IOBCE-
ITHEBHOW KM3HU IS
obecrieueHus 6e3-
OIMACHOCTH TIpu 00-
[palieHuu c mpudopa-
MU M TEXHUYECKUMHU
yCTpOMCTBAMH, IS

[Pewenue 3a0ay no
meme «H3onpoyeccovl
6 UDeAIbHOM 2d3e C
1OCMOAHHBIM KOJIU-
ueCcmeoM eeujecmad.
I pagpuueckoe
npeocmasieHue
L30npoYeccos:
L30mepma, uzoxopa,
1300apay

COXPAHEHHUS 370POBbSI
1 cOOJNIIO/IEHUsT HOPM
PKOJIOTMYECKOTO  I10-
BEICHUSI B OKpYXKaro-
e cpene;
-[IPUBOJUTD NIpUME-
pPbl BKJIaJa pPOCCUM-
CKUX M 3apyOeKHBIX
yu€HBIX-QU3UKOB B
[pa3BUTHE HAYKH, B

Obobwarowuil ypox
no meme «OcHoBbI
MoneKyIsapHO-
KuUHemu4eckou meo-
puuy

OOBsICHEHHE TIpPOIIEC-
COB OKPYIKaIoIIero
MUpa, B  pa3BUTHC
TEXHUKM W TEXHOJIO-
THI;

[IpomMe:xyTOUHASI KOH-
TpoJibHasi padoTa

LENOYKYy  pacCyXKIeHUH C
ONOpOM Ha M3YYEHHBIE 3aKO-
HBI, 3aKOHOMEPHOCTH U (HHU3H-
YECKHUE SBJICHUS,
-UCNONIb308AMb Meopemue-
CKUe 3HaHUs1 0151 00bACHEHUs
OCHOBHBIX NPUHYUNOE PAOOMbL
UzMEpUmMenbHulX nPUdOPOs,
mexHu4ecKux ycmpoucms u
IMexHoN02UYEeCKUX NPOYeCcco8,

-aQHAIU3UPOBAMb U OYEHU-
eamv nocieocmeus Oblmoeotl
U NpoOU3BOOCMBEHHOU  Oesi-
MEAbHOCIU  Yen08eKd, C6s-
3aHHOU ¢ PU3ULECKUMU NpO-
yeccamu, ¢ NO3UYULL IKOJIO2U-
yeckol bezonacHocmu, npeo-
CMagneHutl 0 pPayuoOHAIbLHOM
nPUPOOONONL308AHUL, a
maxaice pazymMHOM UCHONb30-
BAHUU OOCMUIICEHUN HAVKU U
mexnono2ull 01 OanbHelue-
20 pazeumus Yeno8edecKoco
obwecmesa,

-nabopaTopHas pa-
0oTa

-CaMOCTOSITEIbHAS
pabota

-KOHTPOJIbHAas pa60—
Ta
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OcHoBbI Tepmonunamuku 10/20

BHyTpeHHss SHEeprus
0JIHOATOMHOTO HJIe-
QJIbHOIOrasa.

3adanue eHewHux
ycnosuti ons T/] cu-
cmembl. Bnewnue u
6HYmMpeHHUe napa-
lwempuol. Ilapamempoi
T/ cucmemsbl kKak
CcpeoHue 3HaueHUs.
GeUYUH, ONUCLIBAIO-
wux eé cocmosinue Ha
MUKDOCKONUYECKOM
ypogne.

mebHas GIANCHOCIb B030Y-
xa, KII/] uoeanvnoco meno-
8020 Osuzames.

-npoBoOUMb ONbIMbL NO NPO-
BepKe nPeolodNCeHHOl cunome-
361 NIAHUPOBAMb IKCNEPU-
(venm, cobupamuskcnepume-
IMAIbHYI0 YCMAHOBKY, AHANUZU-
posamv nonyuennvle pe3yiv-
mamol u 0eaamos 661600 0 CMaA-
myce npeonoiceHHol cunome-
361

-UCNOIb308aMb Meopemue-
CcKuUe 3Hanus OJist 00bSCHEeHUs
OCHOBHBIX NPUHUUNOE PAOOMbL
UBMEPUMENbHBIX NPUOOPOS,
IMexXHUYecKux yCcmpoucms u

IMEXHO102UYEeCKUX NPpoUeccos

14 Heneas

TepmoanHamMudeckas https://les -onuceleams  pusuueckue | -Pemenne yuaeOHBbIX|
cucteMa. BHyTpeHHss son.acade npoyeccyl U A6NEeHUs, UCNONb- [ IPAKTUKO-
YHEPrusTepMOAHAMU- my- 3ys eeuuunbl.  paboma 6 |OPUCHTUPOBAHHBIX
UECKOM CUCTEMBI U CIIO- content.m mepmoounamuxke,  6Hympen- [3amad;

coObI e€ n3meHnenus. Ko- yschool.e Hsis oHepaus udeanvbHo2o 00- | -yCTHBIM OIPOC
ITHYEeCTBO TEIUIOTHI U pa- du.ru/03/ Hoamomnoz2o 2aza, paboma |-CaMOCTOATEIbHAs
oora. 07 uoeanvHo2o 2asa, omHocu- [pabora
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[Hynesoe nauano
mepmMoOUHAMUKU.
Camonpou3zeonvras
penaxcayus 1/] cu-
CeMblK Menioeomy
ABHOBECUIO.

(Mooenb uoeanvrnozo
easa 6 mepmoouHa-
MuKke — cucmema
ypasHenuil: ypaeHe-
HueMenoeneeea—
[Knanetipona u 6bi-
pasicenue ons enym-
pennetl sHepeuu.
Yenosust npumenu-
lMocmu amoti Mooe-
11 HU3KASL KOHYeH-
mpayus yacmuy, 8vl-
CoKue memne-pamy-

poi

15 Henensn

Bus! Terionepenayn:
TeTTONPOBOHOCTH, KOH-
BEKIUS, U3TyUCHUE.

Y nenpHas TEINI0EMKOCTE
BerecTBa. KoimuecTBo
TeTUTOTHI TP TETUIOIIE-
emade.

[TousiTue 00 agnadar-
HOM mporecce. [TepBbiii
3aKOHTEPMOIMHAMUKH

Hecmamuyeckue npo-
yeccol.

Dnemenmaphas

|Keazucmamuueckue u
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paboma 6 mepmo-
ounamuxe. Bviuuc-
nenue pabomol no
epaghuxynpoyecca
Ha pV-ouazpamme

Yoenvuas u monapnas
Meni0eEMKoCmu 8e-
wecmea. Ypaenenue
Mauepa

Yoenvnas mennoma
Cceopanus moniuea.
|Pacuém Koauuecmea
meniomvl nNpuUmMenio-
nepeoaue

16 nemean

[ I[pumeHeHne nepBoro

n3onporueccaM. [ pa-
(uueckas UHTEpIpE-
ranust paboTHI Tasa.

3aKOHA TCPMOJUHAMUKHU K

Bropoii 3akoH Tep-
MoaruHaMuku. HeoO-
[PATUMOCTBITPOIIEC-
COB B IPHUPOJIC.

Pewenue 3a0ay no
meme «lIpumenenue
nepeo2o 3aKoHA
MepmOOUHAMUKU K
uzonpoyeccam

[Konuuecmeo meno-
mol u paboma Kax
Mepbl usmeHeHUs
6HYMpeHHell dHepeuu

T/ cucmemol
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[Bmopoii 3aKkoH mep-
MoOuHamuKu 0ns
HepasHOBeCHbIX NPO-
1ecco8: HeBO3MONCHO
nepeoams meniomy
om 6o.1ee X0100H020
mea K Oonee nazpe-
momy 6e3 KOMneHca-
yuu (Knaysuyc).

17 uenens

TerToBsle MallTHHEI.

[ [pyuHIMIIBI 1eCTBUS
reruioBbIXMaluH. [Ipe-
00pa30oBaHUs SHEPTUHU B
TCIUIOBBIX Ma- IIMHAX.

KII/] TeroBOi MallIMHbI.

[{nkn Kapno u eroKI1/I.
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Y nenpHas TemioTa rna-
[pooOpa3zoBanus. 3aBU-
CUMOCTbTEMITIEPaTyphI
KHUIICHUA OT OAaBJICHUS.

OJkonoruyeckue npoodie- [JlaboparopHas pado- -nabopaTopHas pa-
MBI TEIUIOOHEpreTUKU.  [ra: MccnenoBanue 0oTa
UlaGopatopnast pabota  [mpoiiecca OCThIBaHUS
«3mepenue yaenbHOl  [BemiecTna.
TeTI0-EMKOCTI
[ Ipakmuxym «. -CaMOCTOSITEIIHHSI
Hccneoosanue paboTta
aouabammoco
npoyecca»
I Ipakmuxkym « -CaMOCTOSITETIbHAS
Hccneoosanue paboTta
aouabamuoco
npoyecca»
Obo6warowuti ypox
no meme « OcHogubl
MepMOOUHAMUKUY
ArperaTHble cOCTOSIHUS BellecTBa. da3oBblie
nepexoabl 5/14
[TapooOpa3oBane 1 https://les -Pemnienne
KoHaeHcanus. Mcnape- son.edu.ru YUeOHBIX U
HUe U Ku-nieHue. A6co- 03/11 [IpaKTHKO-
ITIOTHAS U OTHOCHUTEIIb- OpPUEHTHUPOBAHHBIX
Hasl BIIQYKHOCTH BO3/yXa. 3aay;
Haceiennslii map -YCTHBIN OIPOC
-CaMOCTOSITeNTbHAS
abora

18 Henensn

HaCblweHHble U He-
HACbIUWEHHRbLE napbl.
|Kauecmeennast 3a6u-
CUMOCmb nNiomHocmu
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U 0aeleHUs HaCbI-
WeHHO20 napa om
memnepamypbl, ux
He3a6UCUMOCTb OM
00 béma Hacvluyenno-
20 napa.
3asucumocmo
memnepamypol
Kunenuss om 0aeeHusl
6 orcuoKocmiu.

Pewienue 3a0a4 no
meme «Abconromuas
1 OMHOCUMETIbHAS
6IAACHOCTNG Y

Ulabopamophas pa-
boma «H3yuenue
CBOLICNG HACLIWYEH-
HbIX NAPO8.»

TBEpnoe Teno. Kpu-
CTAJITUYECKHE U aMop(-
HbIE TeJa. AHU30TPOIHS
CBOWCTB KPUCTAJLIOB.
PKunkue kpu- cTamisl.
CoBpeMeHHbIE
MaTepUabl.

[[naBneHue u Kpucrai-
imsanus. Y neapHast Tell-
ITOTAIlJIaBJICHHS.
CyOnmmmarusi.

'Y paBHEHHE TEIIIOBOTO
OasaHca.

19 Henpean

/[ehopmayuu meép-
0020 mena. Pacmsi-
bicenue u corcamue.

-naboparopHas pa-
0oTa
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Cosue. Mooynw IOn-
ea.[Ipeden ynpyeux
Oepopmayuil.

Tennosoe pacuupe-
Hue dicuoKkocmen u
meepovix me, 00v-
EMHOe U TUHelHOoe
acuupetue.
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AneapmoHuzm menio-
6bIX KOJleOaHUll 4a-
cmuy eewecmea Kaxk
NpUYUHA TEeNI08020
pacuwupenus men (na
KauecmeeHHOM

yposHe).

UTaGopatopast paboTa
«3mepeHne oTHOCH-
TeJIbHOMBIIA)KHOCTH
BO3/yXa.»
Konmponvuaa pabo-
ma no meme : Mone-
Kynapras ¢usuxa

JlaGopaTopas pabota
«3mepenne Momyns
Onra»

O6o01maromuil ypox 1mno
TeMe «ArperaTHale Co-
CTOSIHMSI BELLIECTBA

[ Ipeobpazosa-
Hue dHepuU 8
hazoevix nepe-
xooax.
Ypasuenue
menio6o2o
banawnca.

[ [o6epxHocmHoe
Hamsicernue. Koagh-
duyuenm nogepx-
HOCMHO20 HamsiCe-
Hus. Ka-nunnapuoie
s161€HU.

laenenue noo uc-
KPUBLEHHOU NOBEPX-
HOCIBIO HCUOKOCTIU.
Dopmyna Jlannaca.

-mabopaTopHas pa-
0oTa
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Tema: DaexkTpoamHamuka 22/54

JaexTpocraTtuka 10/ Dinexrpuyeckoe noJe 24

20 Hemes

DJIeKTpU3aLUs TeIl.
DJICKTPUUYECKUI 3apsi.
/[Ba BUIa 3neKTpUUe-
ckux 3apanoB. [IpoBoj-
HUKH, - SJIEKTPUKH U
[MOJTYIPOBOJTHUKH. 3a-
KOH COXpPaHEHHUS dJIeK-
TPUYECKOTO 3apsija.
B3anmopeiicTeue 3aps-
noB.3akoH KynoHa.
ToueUHBIH
PIEKTPUYECKUM 3apsil.

https://les
son.acade
my-

con-
tent.mysc
hool.edu.r
u/03/07

DIIEKTPUUECKOE TOJIE.
HarpsxéHHOCTB dI1eK-
Tpryeckoro nois. [Ipun-
L{UII CYTIEPIIO3ULIUHU JICK-
Tpryeckuxmnonei. JInanu
HANPSKEHHOCTH DJIEK-
TPUYECKOTO TOJIS.

-aHAJIU3UPOBATH u
OOBACHATH  (OIHUCHI-
BATH) DJIEKTPUUECKHUE
SIBJICHUS,  UCIIOJIb3YS
OCHOBHBIE TOJIOKECHUS
1 3aKOHBI DJIEKTPOJIH-
HAMUKU (3aKOH COXpa-
HEHUS AJIEKTPUIECKOTO
3apsiaa, 3akoH Kynona,
; @ TAKXKE MPAKTUIECKU
BA)KHBIE  COOTHOLLIE-
HUs: 3aKOHBI OMa J1st
ydyacTka Lenu U s
3AMKHYTOM  DJIEKTpHU-
UeCKON IIelH, 3aKOH
>xoyns—1Jlenna.

-00BSICHATh OCOOEH-
HOCTHU NpOTEKaHUs (pu-

21 Hemessn

3UYECKUX SBJIE-
HU:AJICKTpU3aIns TeJl.

[ lone moueunozo 3a-
psioa. [lone pasno-
MePHO 3aPsHCeHHOU
cghepwi. [lone pasro-
MEePHO 3apANCeHHO20
no 00vémy wapa

--[IPOBOJUTH HUCCIIE/10-
BaHUE 3aBUCHMOCTH O]
HOM (PU3HYECKON BEIIH-
YUHBl OT JPYrOM C HC
[0J1b30BaHUEM TIPSAMBIX

/lonie pasHomepHO
3apsocenHot becko-
HeuHOoU NI0CKOCmU

|Pewenue 3a0au
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M3MEpEHUIl: TpHU 3TOM|
KOHCTPYMpPOBAaTh  yCTa-
HOBKY,  (PUKCUpPOBaTH
pE3yabTaThl  MOJIYYEH-

-aHaJIM3UPOBATh U OOBICHSTD
(OTMCHIBATE) AJICKTPHUUECKUE
SIBIICHHSI, HMCIIOJIb3YSI OCHOB-
HbIC IIOJIOKCHHS W 3aKOHBI
DIIEKTPOAUHAMUKH (3axkoH
COXpaHEHHS IEKTPHUUYECKOTO
3apsiga, 3akoH Kynona, no-
meH- YUANbHOCMb 3JIeKMmpo-
CmMamu4ecKkoeo nojis, HNpUuH-
Yun cynepnosuyuu 31eKmpu-
uecKUx nojetl, npu 3Mom yKa-
3616a51 VYCN08USL NPUMEHUMO-
cmu 3axona Kynona; a Takxe
MPAKTUYECKH BaXKHBIE COOT-
HOIIEHUS: 3aKOHBI Oma JIst
y4acTKa LEenu U IS 3aMKHY-
TOW DJEKTPUYECKOW IIeMH,
3aKOH Hxoyns—IJlenua,
npasuna Kupxeogpa, 3axonwi
Dapaoest 051 HNEKMPONU3Q);

--onucwigams ghusuyecKue
npoyeccvl U AGNEHUA, UC-
NONb3YSL  GEIUUUHBL:  DJleK-
mpuueckoe none, Hanps-
DICEHHOCMb  2NIeKMPULECKO20
nons, HAnpsHCEHHOCMb NOJIA
moueyHo2o 3apaoa uiu 3a-
psidicenHo20 wapa 8 eakyyme
U 8 OudleKmpuKe, NOMeHyu-
an  NeKmpocmamuiecko20

-Pemenue y4eOHBIX
1 IPaKTHKO-
OPUEHTUPOBAHHBIX
3aad;

-YCTHBII OIIPOC
-CaMOCTOSITEIIbHAs
[pabdora
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PaGoTa cui anekTpocTa-
Truyeckoro nodis. [loten-
nuait. PazHocTh
MOTEHIINAJIOB

HOM 3aBUCUMOCTU (U
3UUECKUX BEJINYMH, €A
aTh BBIBOJBI 110 pe-
3yJlbTaTaM HCCIIEJ0Ba-

[[pOBOJHUKY U THAIICK-
TPUKH B JIEKTPOCTATHU-
Ie-CKOM IIOJIE.
/usnexrpuaeckas
[MPOHUIIAEMOCTb.

HUS;[TIPOBOUTH KOCH
BCHHBIC M3MEpPCHHs (Pu-
3UUYECKUX BEIIMYUH; TPH
PTOM BBIOMpATh OIITH-
MaJIBHBI METOJ H3Me-
[pEHUSI, OIICHUBATH a0CO-
ITFOTHBIE U OTHOCHUTEIIh-
HBIC TIOTPEITHOCTU TIPS
MBIX ¥ KOCBCHHBIX W3-
MEpEHUN.

-co0IoAaTh  MpaBHia
Oe3omacHoro  Tpyda
pU TMPOBEACHUU UC-
CJICIOBAHUI B paMKax
y4eOHOr0 3KCII pUMEH-
Ta u y4aeOHO-
MCCIIE0BATEIIBCKON U
[IPOCKTHON  JeATEIb-
HOCTU C HCIOJIb30Ba-
HUEM H3MEPHUTEIbHBIX
YCTpOHCTB W Jabopa-
TOPHOTO  000pyIOBa-
HUS;

-pemaTh  pacu€THbIC
3a7a4d C SBHO 3aJaH-
HOU u Hes8HO 3A0aH-
Hoti (pu3MUecKor Mo-
1eJIbI0: Ha OCHOBAaHUU
aHaau3a YCIIOBUS

10JIsl, pA3HOCMb Nnomenyua-
1086, aﬂeKmpodeuofcymaﬂ cu-
ld, CUld mokKa, Hanpssicerue,
MOWHOCMb MOKA, 3J1€eKmpu-
YecKasi EeMKOCMmb  NI0CKO20
KOH@@HCCZI’I’ZOPCZ, conpomue-
VleHue ydyacmka uyenu C no-
Cc1e008amenbHbIM U napai-
leIbHbIM cOeOuHeHuem pes3u-
CMOopoe6, JHeEp2Usl Il1eKmpu-
uecKko20 Noas KOHOeHCamo-

pa;

-0O0BSICHSITL  OCOOEHHOCTH
MpoTeKaHus (PU3NYECKUX SIB-
JICHMIA: 9KBUNOMEHYUANb-
HOCMb  NOBEPXHOCMU  3apsi-
DICeHHO20 NPOBOOHUKA,

-[IPOBOJAUTH  HCCIIE0BAHUE
3aBUCHUMOCTH OJHOM (pusmue-
CKOW BEJIMYMHBI OT JIPYTrOu C
UCIIONb30BAHUEM  MPSMBIX
M3MEpPEeHU: IpU ITOM KOH-
CTpYUpPOBATh YCTaHOBKY,
(bukcupoBaTh  PE3yIbTaThl
[MOJY4YEHHOW  3aBUCHUMOCTH
(U3NUECKUX BEJIINYHH 6 8ude
epaguxos ¢ yuémom abco-
IOmHbIX nozpewHocmerl u3-
Mepenuil, 1eNaTh BBIBOJBI 10
pe3yapTaTam UCCIIE10Ba-
HUS;IPOBOAUTh  KOCBEHHBIE
M3MepeHus: (U3NYECKUX Be-
JIMYUH; TIPU 3TOM BBIOUPATH

00OCHOBBIBaTh BBIOOP

ONTHUMAJILHBIA METOH H3MeE-
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(bu3uIecKoil  Mojenu,
oTBeUarolmel  Tpedo-
BaHUSIM 3a/1aud, IpU-
MCHSTh (POpPMYIIBI, 3a-
KOHbI, 3aKOHOMEPHO-
CTU TIPU HCIIOJIH30Ba-
HHUH MaTEeMaTHUYSCKHUX
METOJIOB PEIICHUs 3a-
1a4, TPOBOJMTH pac-
4yEThl HA OCHOBAHUH
MMEIOIIUXCS  JaHHBIX,
QHAJTM3UPOBATH pe-
3YJIbTAaThl U KOPPEKTHU-
[POBaTh METOBI pEIIIe-
HU C Y4ETOM IIOJIY-
YEHHBIX PE3YJIbTATOB;

-pemaTth  KauyecTBEH-
HbIC 3a/1a4M, BBICTpaH-
BaTb JIOTHYECKYIO IIE-
[MOYKY PACCYKIEHUN C
OIIOPON HA U3y4YCHHBIE
3aKOHBI, 3aKOHOMED-
HOCTH M (hU3HYECKHe
SIBJICHUS;

-ACIOJIB30BATh TEO-
peTUYeCcKHe 3HAHUS 10
(¢u3MKe B TOBCEIHEB-
HOW KHM3HH Ui obec-
neyeHuss 0e30MacHo-
CTH NIPH OOpAIEHUH C
npubopaMu U TEXHU-
YECKUMM YCTPOUCTBa-
MU, IS COXpaHEHUs
3I0pPOBbsI M COOJIIOJIC-
HUsI HOPM 9KOJIOTHYE-

[peHUs, OLIEHMBATh AOCONIOT-
HbIC M OTHOCHUTEIIBHBIE IIO-
IPEIIHOCTU TPSAMBIX M KOC-
BEHHBIX U3MEPECHUI.

-npo8oOUMb ONbIMbL NO NPO-
6epKe NpeodslodNCeHHOU 2Uno-
mesbl: NIAHUPOBAMb KCHe-
pumenm, cobupame sxcnepu-
MEeHMATbHY IO YCMAHOBKY,
aHanU3UPOBAMb NONYUEHHbLE
pesynbmamol u Odenrams Gul-
600 0 cmamyce npeonoNceH-
HOU 2Unomesui.

-cobmoaTh mpaBuia 06e3-
[ACHOTO Tpyza NpU TpOBeEIe-
[ HCCIICIOBAaHUNW B paMKax
[€OHOTO IKCII pUMEHTA, NPaK-
iKyma u y4eOHO-
CJIEI0BATEIIbCKOM U IPOEKT-
)1 1€SITETLHOCTU C UCIIOJIb30-
HUEM U3MEPUTEIIbHBIX
TPOWUCTB U J1aDOpPaTOPHOTO
|OpYIOBaHUS;

-pemaTth pacu€THBIE 3aja-
Y1 C SIBHO 3aJ]aHHOM U HesA6HO
3a0annoti  puznyecko Mo-
eNibl0: Ha OCHOBAHMHM aHa-
TM3a ycJIoBUSL 0OOCHOBBIBATH
BbIOOp (U3NUECKON Mozenu,
oTBeHalell  TpeOoBaHUAM
3aauM, MPUMEHSTH (opmy-
7B, 3aKOHBI, 3aKOHOMEPHO-
CTH u nocmynamel Qusuye-

CcKUX meopuii TIPU UCIOJIB30-




CKOro TIOBEJEHHUS B
OKpYXKalolleil cpese;
-[IPUBOJIUTH IIpUMeE-
pBl  BKJIAJA POCCHM-
CKUX M 3apyO0eXHBIX
YuEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B
00BsICHEHHE — TIPOIIEC-
COB OKPY>KaloILEero
MUpa, B pa3BUTHE TEX-
HUKHA 1 TSXHOJIOTHH,

BaHUU MAaTEMaTHYECKUX Me-
TONOB pEUICHMs 3anad, Npo-
BOJUTL Pacy€Thl HA OCHOBA-
HUM MMEIOIINXCS JAHHBIX,
AQHAJIM3UPOBAThH PE3YJIBTATHI U
KOPPEKTUPOBATh METO/BI
penieHus ¢ y4€TOM IOJIy4YeH-
HBIX pPE3yJIbTaTOB;

-pemiatb  KaueCTBEHHBIC
3aaun, mpebyowue npume-
HeHUsi 3HAHUU U3 PA3HBIX
pazoenoe WKOILHO20 Kypca
dusuku, a maxdce unmezpa-
YUy 3HAHUL U3 Opyux npeo-
Memos ecmecmeeHHo-
HAyuHO20 YUKIA: BBICTPAU-
BaTh JIOTHYECKYIO IIETIOYKY
pPacCyXJeHU C ONMopoil Ha
M3Y4YCHHbIE 3aKOHBI, 3aKOHO-
MEpPHOCTH U (U3HYECKUE SIB-
TICHS;

-UCNONb306aMb  Meopemuye-
CcKUe 3HaHUs 01 00bACHeHUS
OCHOBHBIX NPUHYUNOE pPAbOO-
mol uzMepUmMenbublx npubo-
pos, MexXHU4ecKux
ycmpoticmé u mexHono2ude-
CKUX npoyeccos
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21 Hemess

[ lomenyuanonocmo
oekmpocmamuye-
cko2o noas. Ilomen-
YUATbHAS SHEP2Usl 3a
psioa 6 snekmpocma-
muueckom noie.

[Kapmunbl 1unuti
HANPANCEHHOCU
SMuUX noaetl u Ku-
1nOMEeHYUANbHBIX NO-
BepXHOCMEl.

OoHopoonoe 2/1ex-
mpuueckoe noie.
Ces13b HANPsAHCEHHO-
Cmu noJisl U pazHoCmu
no-menyuanos 0
biekmpocmamute-
CcK020 noas (kaxk 00-
HOPOOHO20, MAK U

HeoOHOPOOHO020).

DIEKTPOEMKOCTb.

Konnencarop.

IJIEKTPOEMKOCTB TLIIOC-

KOT'O KOHJICHCATOpA.

(DHEPrusi3apsHKEHHOTO

KOHJ/ICHCATOPA

22 Hemesas
[ lapannenvroe
coeOuHeHue
KOHOeHCcamopos
[ locnedosamenvHoe
coeounenue
KOHOEeHCamopos

/1




/labopamopHas pa-
boma: Pacnpeodene-
Hue pazHocmu no-
menyuanos (nanpsi-
DICeHUs ) nPpU Noc1e0o-
6amenbHOM coeOuHe-
HULU KOHOEHCamopos.

UlaGopatoprast paboTa
«3mepenue aneKTpoEM-
KOCTUKOHICHCATOPA.)»

O6o0maromuii ypox mo
TeMe «DJICKTPOCTATUKAY

O60061maromui ypok
o TeMe «DIEKTpH-
yeCKOe MoJIe»

23 Heness

/[6uoicenue 3apsicet-
HOU wacmuywvl 8 00-
HOPOOHOM 271eKmpu-
ueckom noJe.

/labopamopras pa-
boma « Habmooenue
npespaujerus SHep-
UL 3APAHCEHHO20
KOH-OeHcamopa 6
Hepeuto usnyyeHus:
ceemoouooa. »

LPewenue 3a0au

TexHudeckue ycTpoucTsa
1 [IPAaKTHUYECKOE NPU-
MEHe-

HYE: 3JIEKTPOCKOII,
DIIEKTPOMETDP, DJICK-
TpocTaTuye-cKas 3a-
[I1Ta, 3236 MIICHUE
pIIeKTpOnpUOOpPOB,

-mabopaTopHas pa-
oora

-mabopaTopHas pa-
0oTa

-mabopaTopHas pa-
oora
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TexHuueckne  yCcTpou-
CTBA UM IPAKTHUECKOE
[IPUMEHE- HHUE: KOHJCH-
caTop, KOMUpOBaJl

bHBIM almapar, CTpyH-
HBII [IPUHTEP

TeXHUYeCKHe yCTpOui-
CTBA U ITPAKTUYECKOE
[IPUMEHEHUE: KOH/IEH-
caTop, KOIMPO-Bajlb-
HBIH anmnapar, CTpyi-
HBII IPUHTED, 2eHe-
pamop Ban oe I paa-

da.
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24 neness

Pewenue 3a0ay no
meme « dnekmpuue-
cKoe noney

\Pewernue 3a0ay no
meme « Dnekmpuye-
cKoe noney

Obo6warowuil ypox no
meme «dnexmpuyeckoe
noney

[pasHbIX cpeaax 12/30

[locTosiHHBIN JIeKTprUYeckuil TOK. Toku B

DIIEKTPUUECKUI TOK.

Y citoBHs cymecTBOBa-
HUS DJIEK-TPHUECKOTO
Toka. ICTOYHHKH TOKa.

https://less
on.academ
V-

con-
tent.mysch
ool.edu.ru/
03/07

QHAIM3UPOBATH u
OOBSACHATH  (OIHCHI-
BAaTh) JJICKTPHUUYECKHUE
SIBIICHHSI, HCIIONB3Ys
OCHOBHBIE TOJOXKECHHUS
M 3aKOHBI DJICKTPOJIH-
HAMUKHU (3aKOH COXpa-

25 "Heneas

HCHUS 3SJICKTPUYICCKO-

Tok. Hanpsikenue.

Cuita Toka. [locTosHHBIN

ro 3apsna, 3akoH Ky-
lTOHA, ; @ TAK)Ke Mpak-

[Hanpsiocernue U u

/ICE

THUYCCKH Ba>XHBIC CO-
OTHOIIICHHA: 3aKOHbI
Owma AJIL yd4acTKa 1e-

[/ Ipaxmukym «Hc-
criedosanue 3a6u-
cumocmu cusiol
moka om Hanpsi-
bicenus onsnamnol
HAKAAUBaAHUSL. »

M1 U 175 3aMKHYTOM
PIEKTPUYECKOW IIEIH,
3aKOH JIxoynsa—
Jlenna.

-00BICHATH OCOOEH-

/ Ipakmukym «Hccne-
Dosanue 3a8UCUMOCMU,
Ccuibl moxa om
HanpsCeHus ONs1IaAM-

bl HAKAJTUBAHUA. )

HOCTH ITPOTEKaHUs (Hu-
BUYECKUX SIBJIE-
HUH 3ICKTPU3AIHS
Te.

-aHaTU3UpoOBaTh H  OOBsC-
HATH (OMHCHIBATH) JIIEKTPHU-
YECKUE SIBJICHUSA, UCIOJIB3YS
OCHOBHBIE TOJOXECHHUS U 3a-
KOHBI 3JIEKTPOJAUHAMUKHU (3a-
KOH COXPaHEHUS JJICKTpUYC-
CKOro 3apsja, 3akoH Kyiosa,
nomen- YUAIbHOCMb  IJ€eK-
MmpocmamuiecKo2o noas,
npuHyun cynepno3uyuu
DleKmpudeckux noneti, npu
omom  yKaswieas — yciosus
npumenumocmu 3axona Ky-
I0Ha; A TAKXKe MPAKTHUECKH
Ba)KHBIC COOTHOIIICHUS: 3a-
KoHBI OMa ISl y4acTKa [Eenu
W ISl 3aMKHYTOM DIIEKTpH-
YecKol 1enu, 3akoH JIxoy-
ns—JleHna, npasuia
Kupxzoga, 3axonvl @apades
0J151 2/IleKmpoU3a);

--onucosleambs qbl/lS’Mll€CKu€

npoyeccovl U A6NEHUA, UC-

-CaMOCTOSITEIIbHAS
pabota
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--[IPOBOJIUTH HUCCIIEJIOA
BAHHE 3aBUCHMOCTH|
OJTHOM (pU3UUECKOl Be-
JIMYUHBI OT JPYrou ¢
VCIIOJIb30BAHUEM  ITPsi-
MBIX H3MEPEHUI: IIpY|
STOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHPO-
BATh PE3YJIBTATHI MOTY-
YCHHOM  3aBUCHMOCTH
(U3UYECKUX BEJIMYMH,
NieaTh BBIBOJIBI IO pe-
3yJbTaTaM HCCJEA0Ba-
HUS;IPOBOAUTH  KOCH
BEHHbIE U3MEpEHUs Pu-
3UUECKUX BEJIMYUH; IIPH
STOM BBIOHpaTh ONTHU-
MaJIbHBIII METOJ H3Me-
peHMs, OIICHMBATh a0-
COJIIOTHBIE U OTHOCHA
TEJIbHBIE IMOTPEIIHOCTH
[PSIMBIX U KOCBEHHBIX
M3MEPEHUM.

-co0IoAaTh IpaBuia
Oe3omacHoro  Tpyna
[pY TPOBEJACHUU HC-
CJIeZIOBaHUI B paMKax
y4e0HOr 0 3KCH pHMEH-
Ta u y4eOHO-
MCCIIE0BATENIBCKON U
[IPOCKTHOM  JesATENb-
HOCTH C HCIOJb30Ba-
HUEM W3MEPHUTEIBHBIX
YCTpOWCTB U Jabopa-
TOPHOTO  000pYyI0Ba-

NONb3VS  BENUUUHBL:  DJIeK-
mpuueckoe none, Hanps-
DICEHHOCb  2NeKMPULECKO20
noss, HaANPANCEHHOCMb NOJIA
moueunozo 3apsao0a Ui 3a-
DAJICEHHO20 wapa 8 8aKyyme
U 8 OudsleKmpuKe, NOmeHyu-
an  2neKmpocmamuyecko2o
noss, pasHocmv NOMeHyud-
108, 1EKMPOOBUNCYIYASL CU-
a, cuna moka, Hanpsdcenue,
MOWHOCb MOKA, 9NeKMpU-
ueckas E€MKOCmb NI0CKO20
KOHOeHcamopa, —conpomue-
leHue yuacmka yenu ¢ no-
Cc1e008amenbHbIM U NapaJ-
1eIbHbIM COeOUHeHUeM pe3u-
Cmopos, sSHepeus 3NeKmpu-
4uecK020 Nois KOHOeHCamo-

pa;

-00BSICHATL  OCOOEHHOCTH
HpOTeKaHI/ISI (1)I/I3I/I'-IeCKI/IX SIB-
TIEH M IOKEUNOMEHYUATb-
HOCMb NOBEpXHOCMU  3apsi-
HCEHHO20 I’lpOGOaHZ/IKCZ,'

-[IPOBOJIUTh  UCCIIEZIOBAaHUE
3aBHCUMOCTH OJHOM (u3nye-
CKOW BEJIMYUHBI OT JPYTrOu C
HCIIOJIb30BAHUEM  IIPSIMBIX
M3MEPEHMIT: TIPU 3TOM KOH-
CTpYUpPOBATh YCTaHOBKY,
(uKCUpoOBaTh  PE3yIBTATHI
[MOJy4YCHHOW  3aBUCHUMOCTH
(U3NUEeCKUX BEJIMYUH 6 UOe
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HUS;

-pemiatb  pacyETHBIE
3aauy C SIBHO 3aJlaH-
HOU u Hesa6HO 3a0aH-
Hoti pU3NYECKOil MO-
NeNbI0: Ha OCHOBAHUU
aHaIM3a YCIIOBHSI
00OCHOBBIBaTh BBIOOD
(dbu3uvecKoit Mojenu,
oTBedaromnieit  Tpedo-
BaHUSM 3a/a4d, TpPH-
MEHSTh (OPMYIIBI, 3a-
KOHBI, 3aKOHOMEPHO-
CTH TP HUCIOJIH30Ba-
HUU MaTEeMaTHYECKHUX
METOJIOB pelieHus
3aad, IPOBOJIUTH
pacdy€Tbl Ha OCHOBA-
HUU UMEIONIUXCS JaH-
HBIX, aHAJIU3UPOBATH
pE3yNabTaThl U KOPPEK-
THPOBAThH METOJTbI
pELIeHUsT C Y4ETOM
MOJTYYEHHBIX PE3YIb-
TaTOB;

-pemaTb  KauecTBEH-
HbIC 3a/1a4M, BHICTPaAH-
BaTb JIOTMYECKYIO IiE-
[MOYKY PACCYKIEHUMN C
OIOpOM HA U3yYECHHBIE
3aKOHBI, 3aKOHOMEp-
HOCTU M (U3NYECKHE
SIBJICHUS;

-UCII0JIb30BATh TCO-

epaghukos ¢ yuémom abco-
IIOMHBIX nocpeuHocmel U3-
MepeHutl, 1eNaTh BBIBOJABI 110
pe3ynbTaTam Hccrea0Ba-
HUsS;[IPOBOAUTh  KOCBEHHBIE
n3MepeHus: (PU3MUECKHX Be-
ITMYMH; TPU 3TOM BBIOMpATH
ONTUMAJILHBII METOH H3Me-
pEHUS, OLIEHUBATH aOCONIOT-
Hble M OTHOCUTEIBHBIE IIO-
[PELIHOCTU MPSIMBIX U KOC-
BEHHBIX U3MEPEHUN.

-npo8ooUmMs  Onvlmvl N0
nposepke NPeON0AHCEHHOU
eunomesbol. NIAHUPOBAMD
bKCcnepumenm, cobupamsw

DKCnepumMenmanvHylo  ycma-
HOBKY, AHATUZUPOBAMb NOTY-
ueHHble pe3yibmamvl U Oe-
namv  6b1600 O cmamyce
1peON0NCEHHOU 2UNOme3bl.

-coOnronaTh npaBuiia 0es3-
[ACHOTO TpyJa NpH MpOBEIe-
[ WCCIIEZIOBaHUI B paMKax
€OHOrO  BKCII  pUMEHTA,
\AKMUKYMA u y4eOHO-
CIIeTOBATEIbCKOW U MPOEKT-
) JeATeIbHOCTH C MCIIONb-
BaHUEM M3MEPUTENBHBIX
TPOICTB M J1aOOPAaTOPHOTO
|OpYIOBaHUS;

-pemaTth pacyETHBIE 3aj1a-
UM C SIBHO 3aJIaHHOU U Hess-

HO 3a0annou  (pU3MUECKOU

[49)




peTHYECKHEe 3HAHUS 110
¢bu3nKe B MOBCEIHEB-
HOW KU3HU U1 o0ec-
neyeHuss 0e30macHo-
CTU TpU OOpaIleHUH C
npubopamMu U TEXHHU-
YECKUMU YCTpOW-
CTBaMH, JJIsi COXpaHe-
HUSL 3/I0pOBbS M CO-
ONIOZICHNsT HOPM KO-
JIOrMYEeCcKOro MoBeJe-
HUs B OKpPYXKaIoILEH
cpene;

-IPUBOJIUTH TIPUMeE-
bl BKJIala POCCHUM-
CKUX U 3apyOexkKHbBIX
VIEHBIX-QU3HKOB B
pa3BUTHE HAyKH, B
00bsSICHEHHE TIPOLIEC-
COB  OKpYXaroIlIero
MUpa, B  pa3BUTHE
TEXHUKd M TEXHOJO-
U,

MOJIENIBIO:  Ha  OCHOBaHUH
aHaJN3a yCcJIOoBHsS 0OOCHOBBI-
BaTb BBIOOp  (u3HUECKOi
MOJIENIA, OTBEYAIOIIEH Tpe-
OOBaHMAM 3a7auyd, IMpUMe-
HATh (DOPMYJIBI, 3aKOHBI, 3a-
KOHOMEPHOCTU U HOCMYId-
mol puzuueckux meopuii Ipu
MCIIOJIb30BAaHUN  MaTEMaTH-
YECKUX METOJIOB pEIICHUS
3aJ1a4, MPOBOJUTH PAaCUETHI
HAa OCHOBAHMM HMMEIOIIMXCS
[TaHHBIX, AHAJIN3UPOBATH pe-
3yJIbTaThl U KOPPEKTUPOBATH
METOJIbI PEeLICHUS C YU4ETOM
[10JIy4E€HHBIX PE3yJIbTaTOB;

-pemiaTh ~ KayeCTBEHHBIC
3amauu, mpebyrowue npume-
HeHus 3HAHULU U3 PA3HbIX
pasoenoe wikonwbHO20 Kypca
usuku, a makdice unmezpa-
YUY 3HAHUL U3 Opyeux npeo-
Memos ecmecmeeHHo-
HayuHoeo Yukia: BHICTpau-
BaTh JIOTHYECKYIO IIETIOYKY
pacCy X JeHul ¢ OMOpol Ha
M3y4eHHBIE 3aKOHBI, 3aKOHO-
MEPHOCTU U (hpU3NYECKHE SIB-
TeHMS;

-UCNOIb308AMb Meopemue-
CcKue 3HaHus 015l 00bACHeHUs
OCHOBHBIX NPUHYUNOE PAOOMbL
UBMePUMeNbHbIX NPUOOPOS,
MeXHUYeCKux yCmpoucmes u

IMEXHO102UYeCKUX npoyueccos
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3akoH OMma 11151 yyacTka
LCTIH.

DJIEKTPUUECKOE CO-
[IPOTHUBIICHHE. Y 1EIIb-
HOE CONPO-TUBJICHUE
BEIIECTBA.

26 Hemess

[TocnegoBaTenbHOE, Ma-
[paIIIeTFHOE COSTMHEHUE
MPO-BOTHUKOB.
CMelIaHHOe COeTUHEHNE
[IPOBOTHUKOB

[Konoencamop 6 yenu
nocmosiHH020 moxa

\Pewierue 3a0a4 no
meme «3axon Oma onl
yuacmrka yenuy

\Pewerue 3a0ay no
meme «3axon Oma 0nsl
yuacmka yenuy

PaGoTa anexTpude-
CKOI'0 TOKa. 3aKOH
[ xoyns—1Jlenma.
MoOmIHOCTE
PIEKTPUIECKOTO
TOKA.

27 Henesas

O/1C u BHyTpeHHEE
COTPOTHUBIICHUE HC-
TOYHHKA TOKA. 3aKOH
OmMa 11 ITOJTHOU
(3aMKHYTOI) 3J1€K-
TPUYECKOM 1IETIH.
KopoTkoe
3aMbIKaHUE.
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[Pacuém pazeemenén-
HbLX DJIEKMPUYECKUX
yenet. Ilpasuna
[Kupxeogha

[Pacuém pazeemenén-
HbIX DJIEKMPUYECKUX
yenetl. [Ipasuna
[Kupxeogha

[Pacuém pazeemenén-
HbIX 2/IEKMPUYECKUX
yeneu. [Ipasuna
Kupxeoga

(DJIEKTPOHHAsA MPOBO-
TMMOCTh TBEPJIBIX ME-
Ta110B.3aBUCUMOCTh
COIPOTHUBIICHUS METAJI-
ITOB OT TEMIIEPATYPHI.
CBEpXITPOBOAUMOCTD.

28 Heness

DJIEKTPUUYECKUIN TOK
B Bakyyme. CBoii-
CTBA 3JIEK-TPOHHBIX
My4YKOB.

/labopamopHas pa-
boma « Yeenruuenue
npeoena usmepeHus
amnepmempa (801bm-
lwempa)»

|Pewenue 3a0au

-nmaboparopHas pa-
OoTa

|Pewenue 3a0au

[lonynpoBonnuku. Cob-
CTBEHHAsl M IPUMECHAS
POBOANMOCTH MOJTY-
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MpOBOTHUKOB. CBOIi-
CTBa P—N-mepexoa.
[To1ynpOBOTHUKOBBIE
npuOOpHI.

29 Heness

DJIEKTPUUYECKUI TOK B
[pacTBOpax U paciuiaBax

PIIEKTPOJIMTOB.

DIIEKTPOTUTHUECKAS

rCCOIManusl.

DJICKTPOJIN3.
3axonvr @apaodes ons
bexmponusa.
labopamophas pa-

ooma: Hccnedosanue
zasucumocmu 3/[C
eanb8aHUUecKo2oIJle-
lMenma om epemenu
npu KOPOMKOM 3aMbl-
KaHuu

-nmaboparopHas pa-
OoTta

|Pewenue 3a0au

DJIEKTPUYECKUI TOK B
raszax. CaMOCTOSITEIIb-
HBIN HTHECAMOCTOS-
TeJIBHBIN pa3psl.
Momnnus. I1na3ma.

30 Hepeas

UlaGopaTopHas pabora:
M3mepenne DJ1C u BHYT
[PEHHETO COIPOTHBIICHUS
MCTOYHUKA TOKA.
KonTposbHas pabora
Mo TeMe: DJIEKTPOIUHA-
MHUKa

JlaGopaTopHas pa-
6ora: MccnenoBanue
[Pa3HOCTMH MOTEH-
[I1aJIOB MEXTY T10-
ITFOCaMH UCTOYHHKA
TOKa OT CHJIBI TOKA B
[EeTIH.

-nabopaTopHas pa-
oorta
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Pasznuunvie munoi
CAMOCMOSMENbHO20
aspsoa

[/ Ipaxmuxym « CHsamue
60.7lbm‘aMn€pH01/7 xXa-
paxmepucmuxu ouo-
0a. »

[ [pakmuxym « Chsamue
60JIbM-AMNEPHOU Xa-
pakxmepucmuxu ouo-
0a.»

31 Hepenn

-CaMOCTOATCIIbHAA
[paboTa

[loBTOpEHME TEMBI
«MexaHuKa»

[loBTOpEHME TEMBI
«MexaHuka

[/ Ipakmuxym «H3-
lMepeHnue pasHo-
Oeticmayroweli cu
npu 08UMICEHUU
OpYCKa NOHAKIOH-
HOU NJI0CKOCU. »

[/ Ipakmuxym « H3mepe-
Hue Ko huyuenma
1n06epPXHOCMHO20
HAMANCeHUS)

[ Ipaxmuxym « U3mepe-
Hue Ko huyuenma
1n08EPXHOCMHO20
HAmMsICeHUs )

32 Henpes

-CaMOCTOSITeTIbHAS
paboTta

[loBTOpEHME TEMBI
«ArperaTHble COCTOSI-
HYSI BEILECTBA»




1 [loBTOpEHME TEMBI 1

«ArperaTHbIe COCTOSI-

HUS BEIICCTBA»

33 Hemens
[ smepenue kosgpghu- |1
YueHma noeepxHoOCm-
Ho20 HamsiceHus H3-
lwepeHnue abcontomHol
6I1ANCHOCMU 8030YXA U
oYyenKa maccvl napos 6
nomewenuu
H3mepenue koagpgu- (1

YueHma noeepxHoCm-
Ho20 HamsiceHus H3-
lMepenue abco-1omHoll
G1aNCHOCMU 8030YXA U
oyenKa maccvl napos 6

nomewenuu
Oboowarowuii ypox |1
Toropasi KOHTPoJIbHAs 1
[padora
34 Hepnenst
68 Peseps 2/10 170
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MAaI'HUTOB.

83

u cunvl Jlopenya;

TemaTH4yeckoe NIaHNPOBaHHE Kypca Onektpo | CIMCOK UTOTOBBIX IMIAHUPYEMBIX PE3YIIBTATOB C Crioco0 o1eHKHn
11 kaace HHBIE yKa3aHUEeM ATAIOB UX (OPMUPOBAHUS UTOTOBBIX ILIaHH-
ba30BbIil ypoBeHb (2 vaca) VYriayOneHHbIH (uudpos | ba3osslit ypoBeHs (2 VYray6neHHbIH PYEMBIX PE3YIIbTa-
ypoBeHb (5 bIE) qaca) ypoBeHb (5 4acoB) TOB
4acoB) o0pa3oBa
Kon-Bo | Tema: DuekTponuHaMuKa(npoxomkenue) 11/27 [Kon-Bo TeJIbHBIE
4acoB MaruutHoe noJie 6/14 4acoB pecypesl
1 B3aumMoneiicteue 1 https://ww [ananu3uposatsb QHAJIM3UPOBAThH -Pemenne yueOHbIX
[OCTOSTHHBIX MAIHUTOB w.yaklass. |1 0OBsICHATH 1 OOBSICHATD U [TPAKTHKO-
1 IIPOBOJTHUKOB C TOKOM. ru/p/fizika/pnekrpomaruuTHbIC PIIEKTPOMArHUTHBIC OPUCHTUPOBAHHBIX
MaruuTtHOe mosne. Bexrop 11- [POLIECCHI U SIBJICHUSL{TIPOIECCHI U SIBJICHUS 3124,
MarHUTHOW MHIYKIIHH. klass/elekt [ucromnp3yst OCHOBHBICCTIONB3YSI OCHOBHBIE|-YCTHBIH OTPOC
[ TpUHIATT CYTIePTIO3UITHH rodinamik [rromosxeHus 1 3aKOHBI[IIOJIOKCHHS 1 32KOHB]
MarHUTHBIX TIOJICH. a- DIICKTPOANHAMUKY, CHIIAPICKTPOANHAMUKA
UInHM MarHuTHON magnitnoe [Ammnepa, cuina JlopeHna. (4 cienuanbHOi — TEOpHH
VHTKLIUH. -pole- OTHOCHTEJIBHOCTH (3aKOH|
1 MaruuTtHoe mosne 1 6928993/fi COXpaHEHHUs
[IPOBOJHUKA C TOKOM zicheskoe- PIIEKTPUYECKOTO  3apsja,
(IPsAMOTO TIPOBOIHHUKA, opisanie- cuima  Ammepa,  cuial
KaTyIIKH U KPyTrOBOTO magnitnog JTopenia
BuTKa). ONBIT Dpcrena. 0-polia- onpedensims HanpagieHud
Kapruna nuHuit 69255487 UHOVKYUU — MACHUHO20
MarHUTHON MHIYKIIHH YKkIShow nos NPOBOOHUK
(107151 TOCTOSTHHBIX All=1 c mokom, cuavl Amnepd



https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-magnitnoe-pole-6928993/fizicheskoe-opisanie-magnitnogo-polia-6925548?YklShowAll=1

Onpedenenue ycnosuii
npumeHuMocmu
lModenu 00HOPOOH020
lMacHumnozo noss.

Onpeodenenue
HanpasieHus
UHOYKYUU
lMacHUmMHO20 nos
1POBOOHUKA C MOKOM

(Maenummuoe none 6
sewecmee. Peppo-
\MaeHemuKuy, napa- u
-OUAMAacHemuKu

Cuna Ammnepa, e€
HarpaBJICHUE U MOIYIIb.

Cuna Jlopenta, e€
HaIpaBIeHUE U MOAYIIb.
JIBrkeHue 3apsyKEHHON
YaCTHUIBI B OTHOPOJTHOM
MarduTHoM none. Pabora
cuiibl JIopeHna.

/Iposedenue Koc-
GCHHBIX UBMEPEHULL
cunvlt Amnepa, npo-
sedeHue ucciedosa-
HUs 3a8UCUMOCTell
lweacdy gpuzuuecku-
vy genuuuHamu

U ONbIMOG NO NPO-
epKe NPedsodceH-
HOU 2unomesvl npu
U3yYeHUU Oeticmeus.
HOCMOSHHO20 Mae-
HUMA HA PAMKY

c mokom
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ObvscHenue 0CHOB-
HbIX NPUHYUNOG
Oelicmeusi mexHuye-
CKUX yCcmpoucmes

[ [pumepnl pewrenus
300ay no meme
«Cuna Amnepay

-Pemenne yueGHBIX
1 ITPAKTHKO-
OpPUECHTHUPOBAHHBIX
3aad;

/Iposepounas pa-
boma no meme
»Cuna Amnepay

BX01HOW KOHTPOJIb.

TexHu4yeckue ycTponcTna
1 TCXHOJIOTUYCCKUC IIPO-
[1eCChl: IPUMEHEHHE T10-
CTOAHHBIX MardHuTOB,

MYJIBTUMETP, SJEKTPO-
nBuraTens Skobu, ycko-
[PUTEIH 3JIEMEHTAPHBIX
YACTHII.

PJICKTPOMArHuTOB, TECTEP-

JTaGopaTopnas pabora
INel «HaOnronenue nei-
CTBUSI MArHATHOTO TTOJIS
Ha TOK»

-nabopaTtopHas pabo-
Ta

[ Ipumepuol peutenust
3a0au no meme
«Cuna Jlopenya»

-Pemienne yueOHBIX
U TIPAKTHUKO-
OpPUCHTUPOBAHHBIX
3a/ay;

Camocmosimeno-
Haapaboma no
meme «Cuna Jlo-

peryar»
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Peutenue pacyémmbix
3a0au ¢ 26HO
3a0anHOl U HeA6HO
3a0annotl uszuyeckoti
lvooenvio

C UCNONB30BAHUEM
OCHOBHBIX 3AKOHO8

u chopmyn no meme
«Maenummnoe noney.

|Pewenue
KauecmeeHHbIX 3a0ad,
mpeoyouux
NnpUMEeHeHUsl SHAHUL
no meme «Maenumnoe
noney.

CamocmoamenvHas
paboma no meme:
«Macrnumnuoe noney

-Pemenne yaeOHBIX
W MTPAKTHKO-
OpPUEHTHPOBAHHBIX
3aad;

-Pemenune yueGHBIX
W ITPAKTHKO-
OpPUEHTHUPOBAHHBIX
3aad;

Tema:JaekTpoMarHuTHasi MHAYKIUA 5/13

SIBIIEHME DIIEKTPOMAarHuT-
HOM uHAyKIMH. [ToTok
BEKTOpAa MarHUTHOM WH-
ykiun. OJ1C nHIyKIUH.

https://www.
yak-
lass.ru/p/fizi
ka/11-
klass/elektro
dinamika-
elektromag-
nitnaia-
induktciia-
6928994

OITACHIBATH
duznyeckue Mmpouecchly
U SIBJICHUS, HWCIONb3YS
BEJINYMHBL:
HANPsKEHHOCTh
3JIEKTPUYECKOTO  I10JI,
IIOTEHLIAAII
3JIEKTPOCTATHYECKOTO
oI, pa3HOCTH
IIOTEHLIUAIOB,
JIIEKTPOABMKYILASL
cuia, MHYKLUS]
MAarHMTHOI'O T10J14,
WHAYKTUBHOCTb,
JIIEKTPOABMKYILASL
CWia CaMOWHAYKILIHU,

OHEPIrusa Mar"duTHOTIO|

OIUCHIBATh (PU3UYECKHUE

IIPOLIECCHl U SIBJIICHUA,)
WCIIONIBb3Ysl  BEJIMYMHBIL:
HaNpsKEHHOCTD

ANEKTPUYECKOTO  TIOJIs,
ITOTCHIINA
ANEKTPOCTATUUECKOTO
oJIs, Pa3HOCTH
IIOTEHIIAAIOB,
AIEKTPOBUKYIIIAS
cuna, WHITYKITUs
MAarHUTHOTO oJIs,
WHIYKTUBHOCTb,
ANEKTPOABUKYILAS CUJIA
CaMOWH/TYKITUH,
SHEPrusi  MarHUTHOIQ

-Pemenne yaeOHBIX
W ITPAKTHKO-
OpPUEHTHPOBAHHBIX
3aad;

-YCTHBII OIIPOC

110J14 ITPOBOJIHHKA
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https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994
https://www.yaklass.ru/p/fizika/11-klass/elektrodinamika-elektromagnitnaia-induktciia-6928994

IO MIPOBOJTHUKAl C TOKOM.

C TOKOM. 00BSACHATH OCOOEHHOCTHU
OOBSACHATE MPOTCKAHUS PUINICCKUX
0COOEHHOCTH SIBIICHHIA: DJICKTpOMAr-
MIPOTCKAHUS HUTHASI HHTYKIS, CaMO-
(GU3NYECKUX SBICHUMN MHIYKIIHS, PE30HAHC
AJIEKTPOMArHUTHAS onpedensimb HANPasiIeHue
WHIYKIINSA, UHOVKYUU MACHUMHO20
CaMOUWHTYKITHS, 10JIs1 NPOBOOHUKA C MOKOM
pe30HaHC

3aKOH DJIEKTPOMArHUTHOM
mHayknun Papanest.
Buxpesoe
PIIEKTPUYECKOE TOJIE.
Toku DyKo.

/[C unoykyuu

6 NPOBOOHUKe,
osudiCyujemcs
nocmynamenbHo
6 0OOHOPOOHOM
laenumuom noie.

3a0ay ¢ 16HO
3a0anHOll U HesABHO
3a0annotl uszuyeckoli
lvooenvio

C UCnonvb308aHuem
OCHOBHbLIX 3AKOHO8

u ghopmyn no meme
«DNeKmpoMacHUMHAsL
UHOYKYUSLY.

[/ Ipumepwvl pewierus -Pemienne yueOHBIX
3a0au no meme U [IPAKTUKO-

«3axoH OpUEHTHUPOBAHHBIX
D1eKMpOMAaHUMHOU 3a/1a4;

UHOYKYUUY

Pewienue pacuémuolx -Pemienne yueOHbIX

U TIPAKTHUKO-
OpUEHTHUPOBAHHBIX
3aiad;
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[ Iposepounas paboma
no meme :»3axon
21eKMpOMACHUMHOTU
UHOVKYUULY.

[IpaBuno JleHna.
MHyKTUBHOCTB.
Karymika
WHJYKTUBHOCTH B LIETIH
[MTOCTOSTHHOTO TOKa.

OJIC camoMHIYKIINH.

SIBnenHue CaMOMHAYKIINH.

|Pewienue
KauecmeeHHbIX 3a0ad,
mpeoyowux
npuMeHenus 3HaHUU
no meme
«dnexmpomacHumuast
UHOYKYUSLY.

-Pemienne yueOHBIX
U TIPAKTUKO-
OpPUCHTHPOBAHHBIX
3a1ad;

Camocmosmenvhas
paboma no meme
:3akon Jlenya

A neopumm
UCNONb308AHUS
npasuna Jlenya o
onpeoeneHus
Hanpaeienus: moka 6
KOHmype npu aHanusze
epaghuueckux u
DKCHEepUMEHMATbHBIX
3a0au

Coopka modenu
DIEKMPOMACHUMHO20
cenepamopa

DHeprusi MarHuTHOTO

M1OJI KaTYIIKK C TOKOM.
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DNEeKTPOMAarHUTHOE
none. CamocTosiTeNnbHas
paborta.
1 JIaboparopHas pabota -nabopaTopHas pa-
Ne2 0oTa
«V3yuenue siBlIeHUsA
PIEKTPOMAarHUTHOM
WHTYKITHFD
ObvscHenue
OCHOBHBIX NPUHYUNOB
Oelicmeus
MexHUYecKux
ycmpoticmes
1 MEXHONO2UYECKUX
npoyeccos, maxkux
KaK: UHOYKYUOHHAS
neus, conenouo,
zawuma om
exmpuzayuu me
npu 08UNCEHUU
6 MACHUMHOM NOJle
Semu.
Obobwaroue-
nosmopumenvHoe
3ansmue no meme
«DnekmpomacHumH
ast UHOYKYUsLY
3auem no meme
«DnexmpomacHumH
ast UHOYKYUs.
Tema: Kosiebanus u Bostnbl (60 1)
Mexanuueckue koaedanus 5-/10
1 KoneOarenbHas cucrema. | resh.edu.r| oGwsacHATL 0COOEHHO- |0OBICHATH OCOOCHHOCTH| -Perenne yueOHbIX
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https://resh.edu.ru/subject/lesson/4907/conspect/

CBoOOAHBIE KOTEOaHUSI. u>subject/l | ctu nporexkaHus GU- [mporekaHus (HUINUICCKUX|U PAKTHUKO-
es- 3UYECKUX  ABICHUU: [sBIIeHMIA: PE30HAHC {OPHEHTUPOBAHHBIX
son/4907/c|  pesonanc, uHTepde- |unrepdepeHuMs  BONH[3azad;
onspect/ peHLusA  BOJH, JH- |nudpakuus. -YCTHBIN OIPOC
dpaxims
1 I'apmonnueckue
KoJIeOaHus.
Kunemarnueckoe u
TUHAMHYECKOe
OIHCaHUeE.
DHEPreTHIecKoe
onucaHue (3aKOH
COXpaHEHUs
MEXaHHYECKOMN
SHEPTHH).
Bwvi600
OUHAMUYECKO20
onucanus
2aPMOHUYECKUX
KoeOanuti u3 ux
9HEpPeeMUYecKo2o u
KUHEMAmu4ecKoeo
ONUCANUSL.
Buinyoicoennvle
Konebanusl.
Pesonanc.
Pesonancnas kpusas.
Brusanue 3amyxanus
HA 8UO0 PE30HAHCHOLL
KpUBoU.
Asmoxkonebanusl.
Pewenue pacuémmnoix -Pemienne yueOHbIX
3a0au ¢ s6HO U TIPAKTHUKO-
3Q0AHHOU U HESIBHO OpPUEHTHPOBAHHBIX
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https://resh.edu.ru/subject/lesson/4907/conspect/
https://resh.edu.ru/subject/lesson/4907/conspect/
https://resh.edu.ru/subject/lesson/4907/conspect/
https://resh.edu.ru/subject/lesson/4907/conspect/

300aHHOU

no meme
«Mexanuueckue
Konebanusy.

3aay;
Qusuuecxot
MoO0enbio
C UCNONBL308AHUEM
OCHOBHbIX 3AKOHO8
u ¢hopmyn no meme
«Mexanuueckue
KONeOanusLy.
1 Ammuutyna u daza

konebanuii. CBs3b

aMILTUTY/IBI KOJIeOaHui

HWCXOJHOM BEJIMYHHBI

C aMIUTUTYIaMHU

Kosie0aHMit e€ CKopoCTH

U YCKOPEHUSL.

1 Ilepuon u yacrora

konebanuit. [lepron

MaJbIX CBOOOIHBIX

KoseOaHuit

MaTeMaTHIECKOTO

MaaTHUKA. [lepron

CBOOOTHBIX KOJICOaHHIA

TIPY>KHHHOTO MAasiTHUKA.
Pewenue -Pemrenne yaeOHBIX
KaA4eCmeeHHbIX U TIPAKTHUKO-
3a0a4, mpeoyrouux OPUEHTUPOBAHHBIX
npUMeHeHUs 3HaAHULL 3a/ay;

CamocmosmenvHast
paboma no meme:
«Mexanuueckue
KOebanusy

Obvachnenue
OCHOBHbBIX NPUHYUNOB
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oeticmeus
MEeXHUYECKUX
YCMPpOUCme, maxKux
KAK: MempoHOM,
yacwl, Kauenu,
MY3bIKATIbHBLE
UHCMpyMeHmul,
ceticmozpagp.

Jlabopamopnas
paboma Ne3
«Onpeoenenue
YCKopenus

C80000H020 NaoeHus

npu nomowu
MAAMHUKA

-naboparopHas pa-
0oTa

Tema : DilekTpoMarHuTHbIE Kole0aHus 7/15

KonebarennHbli

KOHTYP. CBobGoaHbIE
AIIEKTPOMAarHUTHBIE
KoJIeOaHHUs B HIEaILHOM
K0s1€0aTeIbHOM
KOHTYpE.

https://Ww [paznmiuate  (y4UTBIBATH)
w.yaklass. [ycioBus mpUMEHHMOCTH
ru/p/fizika/jmoneneii pusndeckux Te
11- 1 IPOIIECCOB  (SIBJICHUI):
klass/elekt [rapmonmdeckue
rodinamik [koneOanus,

a- FApMOHUYECKHE  BOJIHBI,
elektroma [uneansHbIM

gnitnye-  |konmeOarebHbINM KOHTYP.
kolebaniia

1-i-volny-

6928995

pas3nuyarb
YCIIOBUS

(Y4UTBHIBAT )

MIPUMEHHUMOCTH]

Mozieniell (pu3MdecKux Te

1 [IPOIIECCOB

(stBIIeHUI):

TApPMOHHUYCCKUC

KOJIeOaHus,

rapMOHUYECKHE

HacabLHBIN

BOJIHEI,

KOJICOATENTBLHBIN KOHTYP.

-Permenne yueGHbIX
U TIPAKTHKO-
OPUEHTUPOBAHHBIX
3ajad;

-YCTHBII OIIPOC

®opmyna TomcoHa.

Ces3b amnaumyovl
3apsa0a
KOHOeHcamopa ¢
AMIIUMYOOU CUJIbL
moxa
KonebamenbHoM
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Koumype

Pewienue
Ppacuémmuuix 3a0ay
C ABHO 3A0AHHOU

U Hes8HO 3A0AHHOU
@usuueckoti
MOOeblo

C UCNONIL308AHUEM
OCHOBHBIX 3AKOHOB
u ghopmyn no meme
«OnekmpomacHumH
ble KONeOaHus»

-Pemenne yueOHbIX
U TIPAKTHKO-
OPHEHTHPOBAHHBIX
3anad;

Pewenue
KauecmeeHHbiX
3a0a4, mpeoyrouux
npuMeHenUs 3HaAHULL
no meme
«dnexmpomacHumu
ble Konebanusy

Camocmosmenvras
paboma no meme
«DnekmpomacHumn
ble KONeOanus»

3aKOH COXpaHCHUS
SHEPTUU B HJICATLHOM
KoJ1e0aTeIbHOM
KOHTYpE.

3aryxaroniye
AJIEKTPOMAarHUTHBIC
KoJIeOaHusl.
BoinyxneHHbIE
3JIEKTPOMArHUTHBIE
KoJIeOaHusI.
IlepeMeHHBIN TOK.

Cpasnenue
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MEXAHUYECKUX
U NeKMPOMACHUMH
bIX KONeOaHuul

Obvschenue
OCHOBHbIX
NPUHYUNOB
Oeticmeus
MEXHUYECKUX
VCMpOoUcmes, makux
KaK. 91eKmpudeckull
360HOK, 2eHepamop
nepemMeHH020 moxda,
JIUHUU

aleKkmponepeoay
Onpeodenenue
yenosuu
NpUMEeHUMOCmuU
Mooenu uoeanbHO20
Ko1ebamenbHo20
KOHMYpa
1 MomHoCTb

MEPEeMEHHOI0 TOKa.

AMIUTUTYTHOE

U JICUCTBYIOIICE

3HAYCHHE CHUIIBI TOKA

U HaNpsHKSHUS TIPU

pasnuaHO# Gopme

3aBUCHUMOCTHU

MEPEMEHHOTO TOKa OT

BpEMEHH.

CunycounanbHBINA

IIEPEMEHHBIN TOK.

1
NneanpHbIi
Tparchopmarop.
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[IpousBoactao,
nepeaaya

¥ TIoTpeOIeHue
JIEKTPUUECKON
sHepruu. Kynbrypa
WCIIOJIb30BaHUS
JJIEKTPO3HEPIUH B
MIOBCEHEBHOM JKU3HMU.
Texanuueckue
YCTPOMCTBA U
TEXHOJIOTHYECKHUE
IIPOLIECCHI:
AIEKTPUYECKHUI 3BOHOK,
TeHEPATOP MIEPEMEHHOIO
TOKA, JINHUH
JIEKTpolepesay

Pezucmop,
KOHOeHcamop

U Kamywka
UHOYKMUBHOCMU

8 yenu
CUHYCOUOATILHO20
nepeMeHH020 moxKa.
Pezonanc mokos.
Pesonanc
HANPAHCEeHUU.

Jemoncmpayus
AKMUBHO20,
eMKOCMHO20 U
UHOYKMUBHO20
COnpomueIeHull

Pewenue
KauecmeeHHbvLX
3a0a4, mpeoyrouux
npumMeHenUst 3HaHUll
no meme

-Pemenne yueGHbIX
U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX
3aad;
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«nexmpomaznumn
ble KoNeOanusy.
Tema: MexaHudyeckue U 3JIEeKTPOMATHUTHBIE
BOJIHBI 5/10
1 MexaHnuyecKre BOJIHBI, resh.edu.r pasnuuare  (y4uThIBATE)[pa3inyarh (yauTbiBath)| -Pemenune yaeOHbBIX
YCIIOBHUS HX u>subject/l fyciopus  mpuMeHMMOCTH[yCTIOBHSL  IPUMEHUMOCTHU[ PAKTHKO-
pacmnpocTpaHeHusl. es- Mozienielt (pu3nYecKux TenmMozene (GU3MIecKux TeNopUEeHTHPOBAHHBIX
[Tonepeunsie fr?:i/n 4;913/ 1 POIIECCOB  (SIBJICHWH )M IPOIIECCOB  (SIBJICHMIA){3a1a4;
Y TIPOJTOJIbHBIC BOJTHEI. FapMOHIYECKHE rapMOHHYECKHE -YCTHBIH OTPOC
[lepuon, ckopocTh KOJIEOaHMS, KOJIEOaHMS,
pacrpocTpaHeHus MaTeMaTu4eCKUn MaTeMaTHYeCKUd MasiTHUK,)
U JJIMHA BOJHBIL. MasITHUK, ueabHbIANACATbHBIA  MPYKUHHBIN
CaoiicTBa [IPY>KUHHBIN MasATHUK,MASTHUK, TapMOHHUYCCKUE
MEXaHUYECKUX BOJH: FapMOHHYECKHE BOJTHBL.  [BOJTHBIL.
OTpaXKeHUE,
MIpesioMIICHUE,
uHTepdepeHus
U AUQpaKiuys.
1 3ByK. CKOpOCTH 3BYKa.
I'pomKoCTh 3BYyKa.
Bricora Tona. TemOp
3BYyKa.
[ITymoBoOe€ 3arpsisHEHUE
OKPYKarOLIEN Cpebl.
H3yyenue
pacnpocmpaneHus
38)KOBbIX BOIIH 8
3AMKHYMOM
npocmpancmee.
[Pewenue 3a0ay -Pemenune yueGHBIX
U TIPAKTUKO-
OpPUEHTHUPOBAHHBIX
3aay;

96



https://resh.edu.ru/subject/lesson/4913/main/
https://resh.edu.ru/subject/lesson/4913/main/
https://resh.edu.ru/subject/lesson/4913/main/
https://resh.edu.ru/subject/lesson/4913/main/
https://resh.edu.ru/subject/lesson/4913/main/

Obvsacuenue
OCHOBHbBIX
NPUHYUNOG
Oeticmeusi
MeXHU4eCcKUx
ycmpoucme

U MEXHONO2ULECKUX
npoyeccos, maKux
KaK. MY3bIKAIbHble
UHCMpYyMeHmbl,
paoap,
PAOUONPUEMHUK,
meinesusop,
anmeHHa, meneqon,
CBY-neus, ynompa-
38YK08asL
ouazHocmuxa

8 mexHuKe

u MeouyuHe.

DNeKTpOMarHUTHbIE
BOJIHBI. YCIIOBUS
W3ITydeHUS
AIIEKTPOMArHUTHBIX
BoytH. CBO¥CTBA
AIIEKTPOMArHUTHBIX
BOJIH: OTPaKCHHE,
MIpeIoMIICHHE,
TIOJISIPHU3AITHs,
uHTEephEepeHIus

1 qudpakiys. B3auMHast
OpHUEHTAINS BEKTOPOB
B 3JIEKTPOMATrHUTHOMN
BOJIHE.

[IIxana
AIEKTPOMArHUTHBIX
BOJH. [IpuMeHeHume
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ANEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
Texandeckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
MY3bIKQJIbHBIE
WHCTPYMEHTBI, pajiap,
paguONPUEMHUK,
TEJEBU30p, aHTEHHA,
tenedon, CBU-neus,
yABTPa3BYKOBas
JIMAarHOCTHKA B TEXHHKE
W MEJUIMHE
[IpuHIMIIBI paIHOCBA3U
U TCICBHACHHUS.
Pagnonoxanus.

Pewenue
KauecmeeHHbiX
3a0a4, mpeoynouux
npumMeHeHUst 3HaHUlL
no meme
«Mexanuueckue

U 2NeKMpOMACHUMH
ble BOIHbLY

-Pemenne yaeOHBIX
W ITPaKTHKO-
OpPUEHTHPOBAHHBIX
3aad;

Pewenue
KauecmeeHHbIX
3a0a4, mpeoyrouux
npuMeHeHus 3HaHUU
no meme
«Mexanuueckue

U IeKMPOMASHUINH
ble BOTHbLLY

-Pemienne yueOHBIX
U TIPAKTHUKO-
OpPUCHTUPOBAHHBIX
3aag;

Konmponvnaa
paboma no
meme.«Mexanuueck
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ue
U 1EKMpPOMACHUMH
ble B0JIHbLY

Yempoiicmeo u

npunHyun pabomul
npocmetiuie2o
PaouonpuemMHuKa
Tema :Onruka 10/25
[IpsimonuHeitHOE https://ww [pa3nmuuare  (y4uTHIBATH )[a3]IM4YaTh (yuuTbiBath) -Pemenue yueOHbIX
pacIpocTpaHeHUe CBEeTa w.yaklass. [yciioBusi  MPUMEHUMOCTH[YCIIOBUSI  TPUMEHUMOCTH|U ITPAKTHKO-
B OJTHOPOJTHOM Cpeie. ru/p/fizika/imoneneit puzmyeckux TeMoaesell (U3HMUYSCKUX TEeIOPHUEHTHPOBAHHBIX
JIyu cBera. Toueunslit 11- M [IPOLIECCOB  (SIBJIEHUH ):|U TpOLIecCOB  (sIBNEHMM ):3a1a4;
UCTOYHHK CBETA. klass/elekt ronkas mmH3a; TOHKasl JIMH3A,; -YCTHBIH OTpoc
rodinamik [0OBsSCHITE OCOOCHHOCTH|OOBSICHITH OCOOCHHOCTH
a- NpoTeKaHusl (U3NYCCKUX[IPOTEKAHUS (PU3UUCCKHX|
geometric |aBieHwMiA: TTOJIHOE[SIBIICHUI: IIOJTHOE
heskaia- [BHyTpeHHee OTpa)KeHHUE,[BHYTpEHHEE OTpaKEHUE,
optika-  |poTosnekrpuyeckuii (OTOAICKTPUUESCKUIA
6928996/z pddext (potoaddekr); [pddext (poroaddekr);
akony- cmpoums  uz0bpadicenue,
geometric coz0asaemoe NI0CKUM,
heskoi- sepranom, MOHKOL
optiki- IUH30LL, U PACCYUMBIBANY
6927514 eco Xapakmepucmuxu,
OtpaxkeHue cBera.
3aKOHBI OTpaKEHUS
csera. [loctpoenune
M300paKeHHIA
B IJIOCKOM 3€pKaJie.
Habnwooenue
ONMUYECKUX
A61eHUll,
nposeoeHue

KOCBEHHbIX
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usmepenul,
uccne0o8aHus
3asucumocmeti
Qusuueckux senuuum
U ONbIMOG NO
npogepke
NPeONONHCEHHOL
eunomesvl npu
u3yyeHuu s61eHull
npenomienus ceema
Ha epanuye paszoena
08yx cpeo,
npenomienus ceema
8 coouparoweti

u pacceusaroujeti
JIUH3AX, BOTHOBBIX
ceolcmes ceemad.

CII0KHBIA COCTaB
6enoro ceera. [{get.

Ilocmpoenue
u pacuém
usobpasicenutl,
€030a8aemblx
NJIOCKUM 3ePKANOM
Ilposepounas
paboma no
NOCMPOEHUIO
U3006pasfceHutl
Cohepuueckue
3epkana
1 [Ipenomnenue ceera.
3aKOHBI [TPEJIOMJICHUS
cBeTa. AGCONIOTHBIN
MoKa3aTelb
MIPEJIOMJICHUSL.
1 Hucnepcus csera.
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[TonHoe BHYTpeHHEE
OTpa)KeHUeE.
[IpenenbHbIN yron
MIOJIHOTO BHYTPEHHETO
OTpakKEHUSI.

JlabopamopHas
paboma Ne4
«H3mepenue
nokazames
npenomieHus
CMEKNay

-naboparopHas pa-
oora

OmHocumenvHwill
nokasamens
npenoMaAeHUs.
Tocmosincmeo
yacmomol ceema
U cCOomHoulenue
OJIUH BOJIH NpU
nepexooe
MOHOXPOMAMUYECKO
20 ceema uepes
epanuyy pazoend
08YX ONMUYECKUX
cpeo.

Xo0 nyueti 6 npusme.

[

Cobwuparomue

Y paccenBaroIIne
JH3BI. TOHKas JIHH3A.
@OKyCHOE PacCTOSHHE
W ONITHYECKas CHUJia
TOHKOM JIMH3BI.

dopMysa TOHKON
JIMH3BI. YBEJIMUYEHHUE,
JIaBaeMoe€ JIUH30H1

Jlabopamophas
paboma No5

-naboparopHas pa-
oora
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«Onpeodenenue
ONMUYECKOU CUbl U
goxycrozo
paccmosius
cobuparowetl
JIUH3bLY

3asucumocmo
goxycrozo
PpACCmMOsIHUSAL MOHKOU
cpepuueckotl aun3bl
om eé 2eomempuu

U OMHOCUMENbHO2O
noxazameins
npeiomMiIeHUs.

Xoo nyua,
npoweoue2o IUH3y
100 NPOU3BOTLHBIM
VeIIOM K e€ 2Na8HoU
ONMUYECcKoll OCU.

Ilocmpoenue
uzobpasiceHul
MOYKU U OMPe3Ka
npamou
8 cobuparowux
u pacceugaroujux
JIUH3AX U UX
cucmemax.
1 OnTHueckue npuodopsl.
Pazpemaromias
crocoOHOCTh. [1a3 Kak
ONTUYECKAsT CUCTEMA.
[Ipenensr
MIPUMEHUMOCTH
reOMETPUUYECKOM
OIITHKH.
1 TexHuuyeckue
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YCTpOWCTBA

U TEXHOJIOTUYECKUX
MIPOLIECCHI: OUKH, JIYIIA,
MIEPUCKOII,
¢doroarmapar,
MHUKPOCKOII,
MPOEKIIMOHHBIN
anmnapar, IpoCBETICHHUE
OIITHKH, BOJIOKOHHAs
OIITHKA,

I paKIMoHHAs
pemeTKa .

Ilpoceemnenue
onmuKu

Ilocmpoenue u
pacuém
usobpasicenutl,
€030a6aeMbiX
NAOCKUM 3ePKAIOM,
MOHKOU TUH3O.

Pewenue
KauecmeeHHbvLX
3a0a4, mpeoyrowux
npuMeHeHUs 3HaHUlL
no meme « Onmuxa»

CamocmosmenvHas
paboma no
nOCMpOeHUIo
us0bpasiceHutl
MOYKU U OMPe3Ka
npAMou

8 cOOUpParOWUx

U pacceusaruux
JIUH3AX U UX
cucmemax.
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1 [IpomexyTounbIit 1
KOHTPOJIb

1 BonnoBas onrtuka. 1
Wutepdepennys ceera.
KorepenTtHbie
HCTOYHUKH. YCIIOBUSA
HaOJIFOAEHUS
MaKCUMyMOB

Y MMHUMYMOB

B UHTEP(EePEHIIMOHHOMN
KapTUHE OT JABYX
KOT€PEHTHBIX
UCTOYHHKOB. [Iprmepsl
KJIACCUYECKUX
UHTEPPEPEHIIMOHHBIX
CXEM.

1 Judpakimus cBerta. 1
JudpakionHas
peleéTrka. YcioBue
HaOJIFOIEHUS TTIaBHBIX
MaKCHUMYMOB TIpH
MaJCHUH
MOHOXPOMAaTHYECKOTO
CBETa Ha
TU(QPaKIHOHHYIO
pewétky. [Honspuzanus
CBETa

Jlabopamophas 1 -nmaboparopHas pa-
paboma Ne6 0oTa

«H3mepenue OnuHbl
C8emOoBOU BOJIHbLY

Obvscuenue 1
ocobennocmell
npOmMeKauusl
ONMUYECKUX
SAGNeHUlL.
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unmepghepenyuu,
oughpaxyuu,
oucnepcuu, NOIHO20
BHYMPEHHe2Oo
OMPadNCEeHUsI.

Pewenue
PAcuémmuuix 3a0ay
C A8HO 3A0AHHOU

U HesA8HO 3A0AHHOU
Qusuuecxot
MoO0enbio

C UCNONIb308AHUEM
OCHOBHbIX 3A4KOHOB
u chopmyn no meme
«Onmuxay

Konmponvnaa
paboma no meme
«Onmuxa»

Tema: OcHOBBI CIeIMAIbLHOM TEOPUM OTHOCH-

TeJabHocTH 4/5

I'panuner
IIPUMEHUMOCTH
KJIACCUYECKON
MexaHuKH. IlocTymnarsl
CIIEMAJIbHON TEOpUHU
OTHOCHUTEJIbHOCTHU.

https://ww

w.yaklass.
ru/p/fizika/

AHATM3UPOBAThH
1 0OBSICHATH
MATrHUTHBIE

DIIEKTPO-
HPOLIECCHI

11-
klass/osno
Vy-
spetcialnoi
-teorii-
otnositelno

U SIBJICHUSI, MCIOJB3Ys
OCHOBHBIE  ITOJIOKEHUS
1 3aKOHBI AJICKTPOJMHA-
MUK U CIICHAIILEHOU
TEOpPHH OTHOCHUTEIHHO-
CTH

Sti-
6928998

QHATN3UPOBATh
148 06’[)51C HATb KBAHTOBBIC
MPOIIECCHI U SIBJICHUS,
M CIIOJIb3YA IIOJIOXKCHU S
KBAaHTOBOM bu3uKy

(ypaBHEHHE OMHIITEIH
11 (bOToaq)(beKT:J

AHATN3UPOBATh
1 OOLSICHATH
MarHUTHBIE
U SIBJICHUS,
OCHOBHBIE

AIEKTPO-
MPOLIECCHI
UCTIOJIB3YS
TIOJIOKEHUS
1 3aKOHBI AJICKTPOJUHA-
MUK U CIIelMaIbHON
TEOPHH OTHOCHUTEIHHO-
CTH
QHAJIN3UPOBATH
1 00BSACHATH
MPOIIECCHI
HCTIONb3Ys

KBAaHTOBBIC
U SIBJICHUS,
MOJIOKEH US|
KBaHTOBOM bu3uKY
(ypaBHeHHEe DWHIITEHHA)

-Pemenne yaeOHBIX
W ITPaKTHKO-
OpPUECHTHPOBAHHBIX
3a/ay;

-YCTHBII OIIpOC

TS dhotorddexra,
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OTNUCHIBaTh (PU3NUECKUE
MpOIECCHl W SIBJICHUS,
MCTIONIB3YS BEJIMYU-
HbI:,pEIISI TUBUCTCKUI

MMITYJIBC, IIOJIHAsA SHCP-
s, OHCPIUid IIOKOA
CBOOOTHOM YaCTHIIBI.

[IEPBbII Y BTOPOH|IIEPBBII U BTOPOH|
[OCTYJIaThl bopa,[mocTynars bopa,
[IPUHLMI ~ COOTHOLUEHUS|IPUHLIUII  COOTHOILEHUS]
HEOIPEAEIEHHOCTEN HEOIPEAEIEHHOCTEN

[ eii3enOepra, 3aKkoHbl[[ efizenbepra, 3aKOHB]
COXPAHEHHS 3apsAJOBOIOICOXPAHEHUS  3apsIOBOIO
1 MacCOBOTO YHUCeIU MacCOBOTO qucen
1 DHEPTUU B SICPHBIX[M SHEPTUU B sJI€PHBIX
[peaKLnX); [peaKIMsIX);

OTHCHIBATH (PU3HUECKHE
MIPOLCCCHI U ABJICHUSA, UC-
T110JIb3Yysl BCIININ-
HBI:,pEIISITUBUCTCKUIN M-
[1yJIbC, [IOJIHASL DHEPI UL,
PHEPTHs TIOKOsI CBOOOTHOM
JaCTULbI.

YCTpPOMCTBA U

1 OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3amenjieHre BpEMEHI
Y COKpaIICHUE JUIUHBIL.
IIpocmpancmeento-
8pemMeHHOU
UHmMepeai.
IIpeobpaszosarus
Jlopenya. Ycnosue
NPUYUHHOCTIU.
1 DHeprus v UMIYIbC
PENSITUBUCTCKOM
yacTUIlsl. CBsI3b MacChl
C DHEpruen
Y UMITYJIECOM
PEAATUBUCTCKON
YacTULIbL. DHEPrust
TIOKOS
1 TexHuueckue
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TEXHOJIOTUYECKHUE
IIPOLIECCHI:
CIIyTHUKOBBIE
IIPUEMHHUKH,
YCKOPUTEIHN
3apsKEHHBIX YaCTHIL

Temamuueckas pabo-
ma

Tema: KBantoBas ¢puszuka 15/25
KopnyckyJisipHo- BoIHOBO# xyaausm 6/15

U UMITYJIbC (DOTOHA.

1 PaBHOBecHOE TeIIOBOE https://rutuforiuceiBate  pu3nyeckuelonuceiBaTh  Qu3Hyeckue| -PemeHne yaeOHbIX
U3Iy4YeHUE (M3ITydCHHE be.ru/vide [mporeccsr ¥ SIBIICHHSL|TPOIIECCHI U SIBIICHUS A TIPAKTHKO-
abCOoIIIOTHO YEPHOTO 0/e18680e [ucronb3yss  BEIMYHHBL[MCIIONB3YS BEJIMYMHBIJOPUEHTHPOBAHHBIX
tena). ['mmoresa 1632d9dd [momHast sHEprus, SHEPTHUSIOIHAS SHEPrHUsi, SHEPIrHs[3aay;

M. IlnaHka o0 KBaHTaXx. 9d3f90f16 |mokos CBOOOIHOM|ITOKOS CBOOOJHOM| -yCTHBIN OMPOC

687472ff/ [vacTuiisl, SHEPTHUAIACTHIIBI, SHEPTHS]
1 IMITYJTEC (DOTOHA W UMITYJTEC (POTOHA
0O0BSICHATH 0COOEHHOCTH | OOBSICHATH 0COOEHHO-
NpoTeKaHus  (pu3Mue- |CTH MpOTeKaHus pU3nIe-
CKMX SBIECHMH: (OTO- |CKMX SBIEHHH: (OTOIIEK-
DIEKTPUIECKUH dPEKT (rpuueckuit s3ddexT (do-
(porosdpdexr) T03((eKT)

1 @oToHBI. DHEprus

3axou cmewenus
Buna.

ObwvscHenue
OCHOBHbIX
NPUHYUNOB
Oeticmeus
MEXHUYECKUX
VCmMpoUucmes, makux
Kax.: cnekmpomemp,
¢omoonemenm,
domooamuux,
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MYHHENbHbIU
MUKPOCKORN,
conHeunas bamapes,
€6emoouo0.

Pewenue
pacuémuulx 3a0ay
C A6HO 3A0AHHOU

U Hes18HO 3A0AHHO
Guzuuecxou
MoOenblo

C UCNONL30BAHUEM
OCHOBHBIX 3AKOHOB
u hopmyn no meme
«Keaumosoble
SAGNIeHUAY.

-Pemenne yueOHbIX
1 TIPAKTUKO-
OpPUEHTUPOBaHHBIX
3a1ay;

Camocmosmenvra
Apaboma no meme:
«Domonwvl. Inepeus
U UMNYIC PomoHay

1 ®otosdext. OnpIThl
A.T. Cronerosa.
3akonbl hoTtorddexra.

1 VYpaBHeHue DiHIITEITHA
s poroapdekra.
«Kpacnas rpanuna»
dbororddexra.

Onpeoenenue
ycnosuu
NPUMEHUMOCTU
K8aHmMOBOU MoOeu
ceema.

AHanus k6aHmoewvix
npoyeccos ¢
UCNONL30B8AHUEM
VpasHeHUs.
Diinwmenina ons
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gdomosghghexma,

npUHYUna

COOMHOWEHUL

HeonpeoenénHocmu

Tetizenbepea.

Pewenue -Pemenue yueOHbIX
KayecmeenHbix U TIPAKTHUKO-

3a0au, mpeoyrouux OPUEHTUPOBAHHBIX
NpUMEeHeHUst 3HAHULL 3aa4;

no meme
«Keanmoesvie
AGNCHUAY.

JlaBnenue cBera (B
YaCTHOCTH, JaBJICHUE
CBETa Ha a0COJIFOTHO
TMIOTJIOIIAOTILYIO

H a0COIIOTHO
OTPaXKaAIOIIYIO
MOBEPXHOCTH). ONBITHI
I1. H. JleGenesa.

TexHuueckue
YCTpPOMCTBA U
TEXHOJIOTHUECKUE
MIPOIIECCHI:
CTIIEKTPOMETD,
(hoTodIIEMEHT,
dboromaTuuk,
TYHHEJIbHBIN
MHUKPOCKOII, COJTHEUHAs
Oarapesi, CBETOIHO/

Bonnosuvie ceoticmsa
yacmuy. Bonnwi
oe bpouina. [nuna
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sonnbl Oe bpotins

u pazmepuvl obracmu
JIOKanu3ayuu
osudicyuelics
yacmuybl.
Kopnyckynapno-
B0IHOBOU 0YAIUBM.

Jughpaxyus
NEKMPOHO8 HA
KpUCMAniax.
Cneyughuka
usmepeHutl

8 MUKpomupe.
Coomnowenus
HeonpeoeréHHocmetl
Leiizenbepea

Pewenue
KauecmeeHHbiX
3a0au, mpeoyrouux
npumMeHeHUs 3HaHUlL
no meme
«Kesanmoesole
SAGNIeHUAY.

-Pemenune yueGHBIX
U TIPAKTHKO-
OPUEHTUPOBAHHBIX
3ajad;

Camocmosamenvhas
paboma no meme :
«Keanmoswbie
S6/IeHUSLY

Tema: ®uzuka aroma 4/5

OIBITHI TTIO
UCCIIEeIOBAaHUIO
CTPOCHUS aToMa.
[InanerapHas Mozaens
atroma Peszepdopna.

resh.edu.r
u>subject/|
es-
son/3910/c
onspect/

QHAJIN3UPOBATh

1 OOBICHATH

[TPOLECCHI
MCIIOJb3YS
KBAHTOBOI

ITPUHIUIT

KBAHTOBBIE
U SIBJICHMUS,
MIOJIOKEHMS]
107637197 SN (

COOTHOIIICHMH]

-Pemenune yueOHbIX
1 TIPAKTUKO-
OpPUEHTUPOBAHHbBIX
3a/1a4;

-YCTHBII OIIpOC

aHAJIN3UPOBATh
U OOBSICHATh  KBAHTOBBIE
[POLIECCHI U SIBJICHMS,
UCIIONBb3YsSd  IOJIOKEHUS]
KBaHTOBOM  (pu3uku (|
NPUHLMI  COOTHOILIEHUS]
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HEOIPEAETEHHOCTEN HEOIPEAETEHHOCTEN
[eitsenOepra, 3akoHbl|[ eiizenOepra, 3aKOHBI
COXpaHEHHUsl 3apsAAOBOTO[COXPAHEHMs  3apsI0BOrO)
11 MacCOBOTO 4HCEN MaCCOBOT0 qucel]
1 DHEPTUU B SJICPHBIX[1 SHEPTUU B SJIEPHBIX
pEaKLusX, 3aKOH[peaKIMsIX, 3aKOH|
[PaIM0aKTUBHOTO [PaIM0aKTHBHOTO
pacmnana); pacnazna);

ONMCHIBaTh  (PU3NYECKUEONHUCHIBATh  (U3UUECKUE
[IPOLIECCHI U SIBJICHMSL{TPOLIECCHI U SIBJICHMS,
MICTIOJIBb3YS BEJIMUMHBI[UCTIONb3YS BEJIMYMHBI:
PHEPrus U UMITYIIbCPHEPT U Y UMITYJIbC

dboToHa, MaccoBOe YHUCIIO((POTOHA, MACCOBOE YHCIIO

U 3apsa sAnpa, dHEPrus
CBSI3U S/1pa;

OOBSICHATH OCOOCHHOCTH
MpoTeKaHus (PU3NUECKUX
SIBIICHUIA:
(OTOANIEKTPHUECKUI
bpdexr  (poTorddexr),
anb(da- u Oera-pacmajsl
siiep, raMMa-M3JIy4eHUE
s ep; dbuznveckue
[IPUHIUTTBI

W 3apsi  siipa, OHEprus
CBSI3U S/1pa;

OOBSICHATH OCOOEHHOCTH
MpoTeKaHusl (HU3NICCKUX
SIBJICHUI :
(hOTOIMEKTPUYECKUI
dbdexkr  (potoaddexr),
anbda-  u Oera-pacnaibl
siep,  TaMMa-M3Ty4CHHE
sep; buznIecKue
PUHIUITHI

CIICKTPAJIbHOI'O  aHAJIMU3CIICKTPAJIBbHOI'O dHaJIN34|

1 paboThI J1a3epa;

U paboTHI N1a3epa;

IToctynars! bopa.
znyuenue

1 momiomieHne (HOTOHOB
IIpU TIepexofie aToma

C OJTHOTO YpPOBHS
SHEpPIruy Ha JPyrou.

Ananuz keanmoesbolx
npoyeccose Ha OCHoee
nepeoco U 6mopoco
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nocmynamos bopa

1 Bunbl ciektpos.
CrnexTp ypoBHEM
SHEPTUU aToMa
BOJIOPO/IA.
CnoHTanHoe
Y BBIHYXJIEHHOE
M3ITy4eHUE CBETA.
1 TexHnueckue
YCTPOMCTBA U
TEXHOJIOTHUECKUE
MIPOIIECCHI:
CIIEKTpaJIbHbIN aHAJIN3
(cnekTpockor), aszep,
KBAaHTOBBIN KOMITBIOTEP
CamocmosmenvHas
paboma no meme :
«Duszuxa amomay
Tema: @u3uKa aTOMHOIO AApa
U 3J1eMEHTAPHBIX YacTul 5/5
1 Hyxmnonnas monens https://ww [ananu3upoBarhb QHAJIM3MPOBATh -Pemenne yaeOHbIX
snpa [elizenOepra— W.yaklass. |1 0OBSICHATh KBAHTOBBIC|H OOBSICHATh  KBAHTOBBIC[H MTPAKTHKO-
VBaneHko. 3aps ajapa. ru/p/fizika/jmpornecco U SIBJICHHUSL,|[TPOIIECCHI Y SIBJICHHSIJOPUCHTUPOBAHHBIX
MaccoBoe YHCIIO Spa. 11- MCTIONIB3YS  TOJIOKCHUSMCIIONB3YS  TOJOXKEHUs[3a/1a4;
W30TOIIEL. klass/kvan [kBanToBOM  usuku  ([kBaHTOBOM  (u3uku (| -yCTHBIH ompoc
tovaia-  [OPUHIUI  COOTHOUICHUS|IPHHIIUIT  COOTHOIICHHS
fizika- HEOIpeeIEHHOCTEH HEeOIpeeIEHHOCTEH
6928999/e [[eitzenbepra, 3akoHbI|l ei3eHOepra, 3aKOHB]]
lementy- [coxpaHeHUs 3apsIOBOTOICOXPAHEHHS  3apsI0BOIO)
fiziki- 1 MacCOBOTO YHCceNd MacCOBOTO qrcer]
atoma-i- |u sHEeprum B SICPHBIX[A SHCPIrUM B SIACPHBIX|
atomnogo- [peakmusx, 3aKOH[peaKIIHsIX, 3aKOH|
iadra- PaInOaKTUBHOTO aIM0aKTHBHOTO
6928978 |pacnaga); acriaja);
OMUCHIBaTh  (DU3HUECKUE[ONMCHIBATh  (DU3UYECKHE
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IPOLCCChI " ABJICHHA,)
M CITIOJIb3YA BCINYHNHBI:
OHCPTUA 1 UMITYJIbC

q)OTOHa, MacCCOBOC III/ICJ'IOI(i)OTOHa., MaCCOBOC YHCIIO|

W 3apsn  spa, DHEPTHs
CBSI3M S/Ipa;
OOBSACHATH OCOOEHHOCTH|
MpOTEeKaHUs (PU3NYECKUX
SIBIICHMIA:
(oTo3NEeKTpHUECKUI
bbhdexr  (pororddexr),
anb(a- u Oera-pacnajpl
si7ep, TraMMa-u3ITydeHHe
s71ep; ¢dusnueckue
MPUHIIATIBI

CIICKTPAJIBHOI'O  aHAJIM34ICIICKTPAJIBHOTO aHaJIn34

1 paboTHI Ja3epa;

[MPOLICCCHI " ABJICHHA )
M CIIOJIb3Ys BCIINYHNHBIL!
ODHCPIUA 1 UMITYJIbC

W 3aps]  sIpa, DHEprusd|
CBSI3M S/Ipa;
O00BSACHATH OCOOEHHOCTH
NpOTEKaHUsT (PU3UUECKUX]
SIBIICHHI :
(hOTO3IEKTpUYUECKUI
bhdext  (dororddexr),
anbda-  u Oeta-pacnajbl
sa7ep, TraMMa-u3JIydeHHE
siep; busnueckue
PUHIUTIBI

1 paboTHI Ja3epa;

HYKJIOHOB B SIZIpe€.
SAnepubie cuibl. Jledext
Macchl sapa. SnepHbie

1 PannoakTuBHOCTD.
Anbda-pacna.
DJEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. 'amma-
U3Jy4YeHue.
Pewenue 3aoau Pemenue 3amau
Tecmupoeanue no
meme
:Paouoaxmuenocme.
Anvgha-pacnao.
OnexmponHwlil u
NO3UMPOHHBIU
bema-pacnao
1 OHeprus cBsA3U
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peakuuu. Jlenenue u
CUHTE3 s1Ep

HCCIIEOBAHUS
2JIEMEHTAPHBIX YACTHII.
dyHAaMEHTaIbHbIE
B3aUMOJICHUCTBUS.
bapuonsl, Me30HBI U
JICNITOHBI.
[IpencraBnenue o
CranmapTHOM MOJEIH.
KBapk-nirroonnas
MOJIEJIb aIJPOHOB.
®du3uka 3a npeaenamu
CranmapTHOM MOJACIH.
TémHasa marepus u

1 SInepHble peaKkTophl.
[TpoGaembr
YIpPaBIsEMOTO
TEPMOSZICPHOTO
CUHTE3a.
DKOJIOrM4eCcKHe
aCIEKThI Pa3BUTHUS
SIICPHOM YHEPTETUKH.
Pewenue 3a0au Pemenne 3amay
Ilposepounas
paboma no meme:
OHepeus ceazu
HYKJIOHO8 8 si0pe.
Aoepuvie cunvl.
Hepexm maccol
sa0pa. Aoepuvle
peaxyuu. /lenenue u
cunmes aoep
1 MeTtozae! peructpanuu u
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TEMHAas1 DHEPIUsl.
EnuncTBO hmznueckoii
KapTUHBI MUPA.

Texnuueckue
YCTpPOMCTBA U
TEXHOJIOTHUECKHE
MIPOLIECCHI: TO3UMETD,
kamepa Buiibcona,
SIIEPHBIN peakTop,
TEPMOSIIEPHBIN
peakrTop, aToMHas
o6oM0a, MarHUTHO-
pe3oHaHCHast
Tomorpadus

Pewenue 3a0au

Pemenue 3amau

Konmponvnasn
paboma no meme:
«Du3zuxa amomHozo
a0pa

U 71eMeHMAapHbIX
yacmuyy

Tema: DjieMeHTbI ACTPOHOMUM U acTPoPU3u-

Kku 7/12

MeTonbl
ACTPOHOMUYECKHUX
HCCIIEOBaHUM.
CoBpeMeHHbIE
OIITHYECKHUE TEICCKOIIbI,
PaauOTENECKOIbI,
BHeaTMocepHast
aCTPOHOMHUS.

resh.edu.r
u>subject/|
es-
son/5910/c
onspect/

[PUMCHSITH
OCHOBOITOJIAraroII1e
ACTPOHOMHYECKHE
[MOHATHS,

1 3aKOHBI  JJIsI
1 00BICHEHUS
(bU3HYECKHUX TPOIIECCOB,
[TPOUCXOASAIIINX B
3BE3MaX, B 3BE3IHBIX]

TEOPHH
aHaJIN33

Bun 3Bé3nnoro Heoa.
Co3Besnusi, spKue

cucreMax,
B MEXKTraJIaKTUYECKOM

[PUMEHSATD
OCHOBOITOJIAraroIIne
ACTPOHOMUYECKHUE
[MOHATHS,

W 3aKOHBI  JIJIS

1 00BICHEHUS
(hU3HUECKUX MPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX,
B 3BE3HBIX CHUCTEMaX,

TEOPHH
aHaJIM33

-Pemenne yueGHBIX
1 ITPAKTHKO-
OPUEHTUPOBAHHBIX
3azad;

-YCTHBII OIIPOC

B ME)KraJIJaKTHUeCKOM
cpene; JIBIDKCHUSA
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3BE3MBI, IJIAHETHI, UX
BUJUMOC JIBHIKCHHC.

Cpeac, JABUXKXCHHA
HeOECHBIX TCJI, 9BOJOIIHNH

3BE3M M Beenennoi;

Omanvl pazeumus
acmpOoHOMUU.
Ipuxnaonoe u
MUPOBO33peHUecKoe
3HaYeHue
acmpOoHOMUU.
Ipumenumocmuo
3AKOH08 (hu3uKU 015
00vsICHeHUs.
npupoosl
KOCMU4eCKUx
00beKmos.

Ocnosnule
co36e30us
Ceseproco
nonywapus u sipKue
36€30bl

Ponv acmponomuu 6
COBPEMEHHO
Kapmune mupa, 8
NpaKmuyeckou
oesimenbHoCmu
yenogexa u
oanvHetiuem
Hay4Ho-
MexHUu4eckom
pazsumuu.

CoitHeyHas cucTeMa.

Comune. Comgeynas
AKTUBHOCTE. MICTOUHUK

pHeprun CoJHIa 1 3BE3.
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3BE311 U BeeneHnoi;




3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU.
Juarpamma
«CIIEKTPAJIbHBIN KJIACC —
CBETUMOCTEY. 3BE3IBI
TIIaBHOM
MOCJIeI0BaTEeILHOCTH.
3aBUCHMOCTh «Macca —
CBETHUMOCTDLY JIJIA 3BE3]
TIIaBHOM
MOCJIeI0BaTEILHOCTH.
BuyrtpenHnee ctpoeHue
3BE3.

Obobwenue u
cucmemamu3zayusl
cooepoicanus
paszoenos Kypca
«Mexanuxay,

CoBpemeHHbIE
MIPEJICTABICHHUS O
MIPOUCXOKICHUH U
spomroiny ConHIa 1
3BE31. DTaIbl JKU3HU
3BE3.

Muneunsrii [1yTs — Hama
I'amaxtuka. IlomoxxeHue
u nerxkenue CoJIHIa B
l'amaxtuke. Tumnsr
rajakTHK.
PanyoramakTukn u
KkBa3apbl. YEpHBIE ABIPBI
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B gApax raJlakTHK.

Obobwenue u
cucmemamu3zayus
cooepoicanus
paszoenos Kypca
«Mexanuxay,

Obodwenue u
cucmemamu3zayusl
codepaicanus
paszoenos Kypca
«Mexanuxay,
Obobwenue u
cucmemamusayusl
cooepoicanus
paszoenos Kypca
«Monexynapuas
Quzuxa u
MepMOOUHAMUKAY,

1 Bcenennas.
Pacmnpenue
Bcenennoii. 3akon
Xa0b6mna. Pa3zberanue
rajgaktuk. Teopus
Bonbioro B3peIBa.
PenukroBoe usnyyeHue.

1 MacmrabHast CTpyKTypa
Bcenennoit.
Meraranaktuka. Hepem
€HHBbIC POOJIEMBI
aCTPOHOMHUU

Obodwenue u
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cucmemamuzayusl
cooepaoicanus
paszoenos Kypca
«Monexynapuas
Qusuxa u
MepMOOUHAMUKAY,

Obobwenue u
cucmemamu3zayusl
cooepoicanus
paszoenos Kypca
«Monexynapuas
Quzura u
MepMOOUHAMUKA,

Illpumenenue
OCHOBONONLA2ATOUSUX
ACmMpOHOMUYeCKUX
NOHAMULL, 3A4KOHO8 U
meopuii 01 aHaIU3a
U 0bvsICHeHUs!
Qusuyeckux
npoyeccos,
NPOUCXO0AUUX 8
36€30aX, 6 36630HbIX
cucmemax, 6
MeANC2ANAKMUYECKOU
cpede, 08uUdiCeHUS
HebecHbIX mell,
960IIOYUU 36€30 U
Bcenennoii

O06001enne

U CHCTEMAaTU3alus
coJiep KaHus paszzeiia
Kypca «MexaHuka»
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1 O06o006menne
Y CHCTEMaTu3aIusl
coep KaHus paszaena
Kypca «MonekyisipHas
¢duznka
Y TEPMOJIMHAMHKA)

Obobwenue u
cucmemamuszayus
cooepoicanus
paszoenos Kypca
«OnekmpoouHamura
»

Obodwenue u
cucmemamuszayust
codepaicanus
pasoenos Kypca
«nexmpoounamuxa
»

Obodwenue u
cucmemamuszayus
cooepoicanus
paszoenos Kypca
«OnekmpoouHamura
»

1 HtoroBast KOHTpoONIbHAS
pabora
Pe3zeps
Pe3eps
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