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1. HOACHUTEJBbHAA 3AIINCKA

[Tporpamma o ¢pu3uke Ha ypoBHE CpeAHEro 0011ero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOH 00Opa3oBaTeiIbHOIN MPOTrpaMMBI,
npeacraBieHHblx B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid MporpaMmbl
Bocnutanus U Konuenuuu npenonaBanus ydeOHoro npenmera «@Pusnka» B 00pa3oBaTelbHbBIX
opramm3anusax Poccuiickoii  ®Denepanuu, peamu3yONIUX OCHOBHBIE —00pa3oBaTelIbHBIC
IIPOrPaMMBI.

[Iporpamma 1O ¢u3uKe ompenenseTr o00s3aTenbHOe MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAET PEKOMEH]yEMYI0 IOCJIEOBAaTEIbHOCTh U3YyUEHHUs TEM U pa3lesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTHKH y4eOHOT0 Iporecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma o gpusuke qaét npepcraBieHue o LensX,
coJiepKaHnu, O0MIeH cTpaTeruu oO0ydeHus, BOCIUTAHUS M Pa3BUTUS 00yUaIOMIMXCS CPEACTBAMU
yuebHoro npenmera «Pusnka» Ha yriryOJEHHOM ypOBHE.

N3yuenne kypca QHU3UKK YraIyOJE€HHOTO YpPOBHSA TIO3BOJISIET pPEATM30BaTh 3aJadul
npodecCHOHATIBLHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaroIUMCs, KOTOpBIE
HEOOXOIUMBI Ui  NPOJNOJDKEHUs OOpa3oBaHMs B  OpraHM3alusAX Mpo(hecCHOHAIBHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpYEeMble pe3yJbTaThl OCBOEHHS Kypca
(Gu3KKYN HA YPOBHE CPEAHET0 0011er0 00pa30oBaHMsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yriy6néHHoM ypoBHe). HayduHO-MeTo1070rHuecKoi OCHOBOM 115 pa3paboTKH TpeOoBaHUM K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJibTaTaM O0yYarolMXcs, OCBOUBIIMX
nporpaMMy 1o (HU3MKe Ha YpOBHE CpeAHero oOIiero o0pazoBaHMs Ha YriyOJIEHHOM YypOBHE,
ABJISIETCS] CUCTEMHO-JIEATEIIBHOCTHBIN MOIXO/I.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIE PE3yJIbTaThl MO T0/1aM O0YUYEHHUS;

cojiepxkanue yueOHoro mpeamera « Du3rka» Mo rojgaM 00ydeHus.

[TporpamMa mo Qu3MKe HMEeT MPUMEPHBIM XapakTep M MOXET ObITh HCIHOJIb30BaHA
YUUTEISIMHU (PU3UKU JUIS COCTABIEHUSI CBOMX pabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY YyuyuTened u
IIPEAOCTABIAECT BO3MOXHOCTH JUISI PEAIM3alMU  PA3JIMYHBIX METOJWYECKHX IOJIXOJI0B K
IpernoiaBaHuio (PU3UKH Ha YTIyOJIEHHOM YPOBHE IIPH YCIOBUU COXPAHEHUS 00s3aTeIbHON yacTu
coziepxkaHus Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE yUueOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’XKarolleM MHpE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, N3y4aeMbIX
XUMHeEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnoiab3oBaHHe W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM ONpeNenuiio xapakTep U OypHOe pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMHU. WM3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yyJarolerocs, B GOpMUPOBaHUE YMEHUN
MPUMEHSTh Hay4HbII METO/1 MO3HAHUS MPY BHINOJIHEHUH UMHU yUYeOHBIX HCCIEeI0BaHUI.

B ocHOBY Kypca (U3UKH Ha YpPOBHE CPEIHEr0 OOIIEro oOpa3oBaHMs MOJIOKEH PSAA UICH,
KOTOpPBIE MO’)KHO PaCCMaTPUBATh KaK MIPUHIUIIBI €0 IIOCTPOCHHUS.



Hoen yenocmuocmu. B cOOTBETCTBUM € HEM KypC SABISAETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU C HEMl MaTepuall Kypca GpU3nKu 00beINHEH BOKPYT
¢usnueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzauus npeanosaraeT UCIoJib30BaHUE I'yMaHUTaApHOTO
noTeHIHana (GU3NYeCKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C Pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusuku yriryOJIEHHOTO ypOBHS Mpeoaaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHMYECKHX U TEXHOJIOTMYECKUX INPUIOKCHUM H3yYEHHBIX
TeOprii W 3akoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUYECKHUE YCTPOUCTBA, U TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHuUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIeHUS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
9KOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHue conepkaHusl MPOrpaMMBbI 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoAa. s pusnkuy peanuzanus 3TUX NPUHIUIIOB 6a3UpyeTcs Ha
UCTIOJIb30BAaHUHM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICWCTBYOIIEro (akropa
yuebHoro nporiecca. i yriny6aéHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITEIIbHOI'O YUEHUYECKOT0
OKCIEPUMEHTA, BKJIIOYAIONIETO (DPOHTAIBHBIE YYEHHUYECKHE OIBITHI TPU U3yYEHHH HOBOTO
Mmarepuaia, JadopaTopHble paboThl U paboThl MpakTHUKyMa. [Ipu 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anun (pU3NYECKOro MpaKTUKyMa. B mepBoM ciryyae mpakTUKyM IPOBOAUTCS THOO B KOHIIE
10 u 11 knaccoB, 1100 nociIe NepBOro ¥ BTOPOro MOJYTrouil B KaXKI0OM U3 3TUX KiaccoB. Bropoit
crocod — 3TO MHTErpauus padoT NPaKTHUKyMmMa B CHUCTEMY J1a0OpaTOpHBIX paboOT, KOTOpPbIE
HOPOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). Ilpu 3Tom mox paGoTramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIHH.

B mporpamMe no ¢usuke cuctemMa yUeHHYECKOTO SKCIIEPUMEHTA, JIaDopaTOPHBIX paboT U
NpaKkTUKyMa MpeAcTaBleHa eAUHBIM NepeyHeM. BrIOop TeMaTuKu ISl 3TUX BHJIOB YUYEHMUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHUKaMU 00pa30BaTENILHOTO Ipoliecca UCXOAs M3
0COOEHHOCTE TMOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus KaOuHera ¢usuku. Ilpu sTOoM
oOecnieunBaeTcs OBJaJeHHE OOY4YalOUMMUCS YMEHHUSIMM IPOBOJUTH MpPSMblE U KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAHOBKY OIIBITOB IIO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKUE YAENAETCS PEIIEHUIO PAaCUETHBIX M KA4eCTBEHHBIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/layl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTErpUpysl NMPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3fenoB. [[is
Ka4eCTBEHHBIX 3aJlay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
poTeKaHus (U3NYECKUX SIBJICHUI W MPOIECCOB B OKpY’Kalolled >KU3HM, Tpedyrolue BbIOopa
(bu3nUeckoil Moenu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum c¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmiero o0pa3oBaHMs JOJDKEH HM3ydaThCs B YCIOBHUSX IMpEAMETHOTro KabuHera. B kaOuHere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE J1Tab0opaTOpHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUECKHUX OIBITOB, JaOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMHUPYETCSI B COOTBETCTBUHM C TPUHIIMIIOM
MHUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMme Io
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¢u3uKe KIIOYEBBIX JEMOHCTPALUH ISl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHU.

JlaGopaTtopHoe 00OpYIOBaHUE AJISi YUYEHHMUECKUX IMPAKTHUECKUX paboT ¢opmupyercss B
BUJIC TEMaTHYECKUX KOMILIEKTOB M oOecreyuBaeTcs B pacdyére OJAHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI JIabopaTOpHOro 00OpyNOBaHMS JOJDKHBI OBITH
IIOCTPOECHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUHU AHAJIOIOBBIX U LU(POBBIX HNPUOOPOB, a TAKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENIIMU U3Y4Y€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

(dopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00YyUaroIUXCcs K HAYYHOMY M3yYEHHIO IIPUPOJBbI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pasBUTHE MPEACTaBIEHUH O HAydHOM METOJA€ IO3HaHMA M (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBICHUSM;

(GopMHpOBaHHE HAY4YHOTO MHUPOBO33pPEHMs KaK pe3yjbTaTa M3YyYEHHUsS OCHOB CTPOCHMS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmupoBaHue YMEHHH OOBSCHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MUYECKMX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMHpoBaHUeE MTPEJICTABICHUH O poJIu (PU3MKH AJIS pa3BUTHSI APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;

pa3sBUTHE MpPEJACTaBIEHUH O BO3MOXHBIX chepax Oyaymed mnpodeccHoHalIbHON
NEeSITETbHOCTH, CBS3aHHBIX C (M3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUU.

JocTmkeHnne STUX Iesell 00ecIeYrBaeTCsl PEHICHHEM CIEAYIONMX 33Jad B IpoIecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHusi:

npuoOpeTeHne CUCTeMbl 3HaHWH 00 o0mmMX (U3HYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, IEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPHU3UKH;

(dbopMHpOBaHHE YMEHUIN NPUMEHATh TEOPETUUECKUE 3HAHUS JUIsI 00bSICHEHUs (PU3NYECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3a/1a4, MOAPa3yMEBAIOLIUX CAMOCTOATEIbHOE CO3JaHue (U3NYECKOM MOJENnu, ajJeKBaTHOU
YCIIOBHSM 33Jlauy, B TOM YHCJIE 3a]1a4 HH)KEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3UYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHUX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PU3NUECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepHpeTanuu HWHQPOPMALUU, ONpeAeTeHUs JOCTOBEPHOCTU
MOJIy4YEHHOT'O pe3yJbTara;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIIENOBATEIbCKOM, TBOPYECKOU
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON C (PU3UKOM.

B cootserctBuu ¢ TpedboBarmsiMu ®I'OC COO yrinyOn€HHBIN ypOBEHD U3yUEHUS yUeOHOTO
npeamera «Pu3nKa» Ha ypoBHE CpeiHero oOIero oOpa3oBaHusi BEIOMpPAETCsl 00yYarOUUMHUCH,
IUTAHUPYIOMIMMHU  TIPOJIOJDKEHHE OO0pa30BaHUS IO CHEHUAIBHOCTSAM  (PU3HKO-TEXHHUYECKOTO
npoduIs.

Ha wusyuenue ¢usuku (yriy0J€éHHBbIH ypOBeHb) HAa YPOBHE CpeaHEro o0Iero
oOpa3zoBanusi orBoautcs 335 yacos: B 10 kiacce — 170 yacoB (5 4yacoB B Henesnw), B 11
KJjacce — 165 yacoB (5 yacoB B Heel10).

IIpennaraemplii B mporpaMme no (pu3MKe nepevyeHb Ja00PATOPHBIX U NMPAKTHYECKHX
padoT siBJIsieTCs PeKOMEHA0BAHHBIM, YYHTeJIb /iej1aeT BbIOOpP NMpoBeaeHHus J1a0opaTOPHBIX
padoT U ONBITOB € Y4¢TOM HMHAUBHAYAJIBHBIX 0COOCHHOCTEH 00y4Yal0IINX .



2. COAEPXXAHUE OBYYEHMUSA
10 KUIIACC

Pasnen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHAaMeHTalbHas Hayka o mpupoje. HaydHblif MeTON MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
dusuke.

CnocoObl n3mepeHus: GU3MYECKUX BEIWYUH (QHAJIOTOBbIE U IU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (U3NYECKUX SBJICHUH M MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPIOE TEI0, HieanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €T0 MTPUMEHUMOCTH. PHU3HUEcKas TeOpusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAay4dHOM KapTUHBI MHUpa, B
NPAaKTUYECKOHN IeSTEILHOCTH JIFOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

W3mepenue cuitbl TOKA M HAMIPSDKEHUS B IIETIN MTOCTOSIHHOTO TOKA P IMTOMOIIY aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usmke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe JBMKeHHE. OTHOCHUTENFHOCTh MEXaHHYECKOro JBIKeHus. Cucrema
OTCUY€Ta.

[Tpsimast 1 oOpaTHas 3a1a4l MEXaHUKH.

Paagnyc-BekTop MarepuanbHON TOYKH, €ro MPOEKUUH Ha OCH CHCTEMBbl KOOPJHMHAT.
Tpaexropus.

[Tepemernienne, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepHaJIbHONH TOYKH, X MPOEKIIMH HAa OCH CHCTeMBbl KoopauHaT. CIIOKeHHe MepeMeIeHni 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE. 3aBUCHMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS U MYTH MaTepUaTbHON TOYKU OT BPEMEHH U UX TPpaUKu.

CBoboaHoe majieHue. Y CKkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOro Mo/
YIJI0OM K TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH M YCKOPEHUSI MaTepUaIbHOM TOUYKH OT
BPEMEHHU U UX rpaduku.

KpuBonuneiinoe nsmxenue. [[BrkeHre MaTepUAIbHOM TOUKU MO OKPYKHOCTH. YTJIOBask U
nuHenHas ckopocTh. llepwom m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHUUECKHEe YCTPOHCTBA W TEXHOJOTWYECKHE TIPOIECCHI: CIHUIOMETp, JBUKCHUE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Moenb cucTeMbl 0TCUETA, HIUTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTHK JIBUKECHHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

WnmrocTpatnust mpeaesibHOro nepexoa U u3MepeHre MIrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme MBIKEHUI C UCTIOIB30BAHINEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
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Hanpasienue CKOpOCTH IIPHU IBHKEHUH 110 OKPY’KHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTel, TPAeKTOPU, CKOPOCTEW IBMKEHHUS OJHOTO M TOI'O K€ Tella B Pa3HBIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

N3yueHne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

H3mepenne yCKOpeHus Ipy NPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKIIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTY IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHOKCHHH.

N3mepenue yckopeHusi cBOOOIHOTO MajieHus (PEKOMEHIOBAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yuenne OBUKEHUS Teja, OPOLICHHOTO TOpU30HTANBHO. [IpoBepka rumoTessl o MpsiMoit
IIPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXy TAaIbHOCTBIO MTOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

N3yuenne nBUKEHU Teja M0 OKPYKHOCTHU € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMMOCTH IE€pHOAAa OOpaIleHUss KOHUYECKOTO MasTHHKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepumaneHbie cucreMsl oTcuéra. [IpuHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUéTa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akon HeroToHa 1151 MarepuaabHOM TOYKH.

Tperunii 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBhI.

Cuna TsoOKeCTH. 3aBHUCHMOCTh YCKOPCHHSI CBOOOJHOTO TQJCHUS OT BBICOTHI HAJ
IOBEPXHOCTBIO IUIAHETI W OT reorpauueckoil MmupoTsl. J[BukKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, IBHKyIIErocsi C yCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckue yCTpONMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IOAIIUIIHUKH, JABUXKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue 1BUKEeHUs Tell B MHEPLUAIbHBIX M HEMHEPIUATBHBIX CUCTEMAX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX IWIMHIPOB WM IIAPOB pPa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TETY CHJI C IPOU3BEACHUEM MACChI Tela
Ha €ro yCKOPEHUE B MHEPIIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CWil, BOSHUKAIOIIKX B PE3YJIbTATE B3AUMOJAEHCTBHS TEIL.

N3MmepeHne mace 1o B3auMOJIEUCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUN.

LlenTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKkmuxym.

H3mepenne paBHOIEHCTBYIOIICH CUJI TPH IBHKEHUU OpycKa 10 HaKJIOHHOM MIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka 10 HaKIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0 MACCHI.
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HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydenue qBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit O6JIoK.

N3mepenue kodddunrenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (UIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenue ABUXKEHUS IPpy3a HA BAJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE IBUYKEHUE TBEPJOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TeEA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InYHOE PABHOBECHE.

TexHuuecKkue yCTpONCTBA U TEXHOJIOIMYECKUE MPOLIECChl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBanye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOMIA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynbc MaTepHaIbHOW TOYKH, CUCTEMbI MaTepHalIbHbIX TOYeK. L{eHTp macc cuctembl
MaTepHAIbHBIX TOYEK. TeopeMa 0 JBM)KEHUHU LIEHTPA Macc.

NMiynbc cuiibl 1 M”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT umMmIynbca MaTepuanbHOM TOukM. [IpencrtaBieHuMe O COXpaHEHMM MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISAX.

Pabora cunel Ha MaloM W Ha KOHEYHOM mnepemerieHuu. ['paduueckoe npenacrasieHue
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckass sHeprus MaTepuaibHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUU MATEPUATLHON TOUKH.

[loTeHumanbHble U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTennuanbHas
SHEPTUs yrpyro neGopMupoBaHHOW MPYyKHWHBL. [loTeHIIMaNbHAS SHEPTrHUs Tejla B OJHOPOJTHOM
rpaBUTaiMOHHOM Tmosie. [loTeHnuanbHast SHeprus Tena B TPAaBUTALIMOHHOM I0JI€ OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckast cKopocTb. TpeTbst KoOcCMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTCHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUYECKOW SHEPIHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm 17 uAcalbHOM >KUJKOCTH Kak CJEACTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKOI YHEPTUHu.

TexHuyeckue yCcTpoONCTBAa M TEXHOJOTMYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KOMNEp, MPYKUHHBINA MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKAaX.

Hemoncmpayuu.

3aK0OH COXpaHEHUsl UMITyJIbCa.

PeakTuBHOE IBHKEHUE.



N3MepeHne MOIIHOCTH CHUITBI.

W3MeHeHne 3HEpruM Teja MPU COBEPIIEHNUN PaOOTHI.

B3anMHble npeBpanieHusi KHHETUYECKON U OTEHIIMAIbHON SHEPT Uil P IEUCTBUU HA TEJIO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

N3mepenne ummyJsibea Tena no TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEIU 3JICKTPOMOOUIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA T€JIa C UMITYJIbCOM CHUJIBIL.

HccnenoBanue coxpaHEHHs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS MOTEHIMAIBHOM HEPIruu NPY>KUHbBI C padOTON CUJIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS NPU ABUKCHUU TeJla O HAKJIIOHHOW TJIOCKOCTH.

Pa3nea 3. MoJsiekyasipaas pu3nKa ¥ TepMOAUHAMHUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUYECKOU MEOPU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyJsspHo-kuHeTnyecko Teopun (MKT), wux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe ABmkeHue. XapakTep IBHKEHUS U B3aUMOJICHCTBUS
yacTull BeuecTBa. Mojienu CTpoeH sl ra3oB, )KUJIKOCTEN U TBEPABIX TN U 00BSICHEHUE CBOMCTB

BElIeCTBa Ha OCHOBE ATHX Mojeneil. Macca u pazmepsl Mosiekyn (atomoB). KonmuuectBo
BemecrBa. [locrossHHas ABorapo.

TemnnoBoe paBHOBecue. TemmepaTtypa u crocobbl e€ usmepenus. lllkama TemmepaTyp
enbcus.

Mopenb uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH: YACTULBI Fa3a ABUKYTCS
XaOTUYECKHU U HE B3aUMOJECHCTBYIOT JPYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kiamnelipona. AOcontoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon JlamproHa. M3omporecchl B uaeallbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne U30MpoLECcCOB: U30TepMa,
n30x0pa, uzobapa.

CBs13b MEXKy IaBIEHUEM U CPEIHEN KNHETUYECKOM DHEPIHEN MTOCTYNATEIbHOIO TEMJIOBOIO
JBUKEHUS MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBsi3bp  aOCONMIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpemaHel
KMHETUYECKOW SHEPrUel MOCTYNAaTENbHOIO TEIUIOBOTO IBHKEHUS €€ YacTHLI.

TexHU4ecKkue YCTPOMCTBA M TEXHOJOTHYECKHE TIPOIIECCHl: TEPMOMETp, Oapomerp,
MI0JIy4YE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBHKEHHUS YacTHUL] BEIIECTBA.

Mopenb GpOyHOBCKOTO IBUYKEHUS.

Buneopoiuk ¢ 3anuchio pearbHOr0 OpOYHOBCKOT'O JIBUKEHUS.

Huddy3us xuakocreit.

Mogens onbita IITepna.

[IpuTsxeHne MOJIEKYI.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

HccnenoBanue npoiiecca yCTAaHOBIEHHS TEINIOBOTO PAaBHOBECHS IIPU TETJIOOOMEHE MEKIY
ropsiuei U X0JIOJAHOU BOJOM.

W3ydyeHne uW30TEpMUYECKOro Tpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3yueHne n30X0pHOTro mpoliecca.



N3yuenne n3o6apHoro mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonnnamuueckas (T/l) cucrema. 3ajaHne BHEIIHUX YCIOBUM AJ11 TEPMOIMHAMUYECKON
cucteMmbl. BHelmmHue n BHyTpeHHHE napameTpsl. [lapamMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpeIHUE 3HAUECHUS BEJIMUYMH, ONUCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

Hynesoe Havano tepmoanHamMuky. CaMONpOU3BONIbHAS pelaKcauus TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogneny wuzneanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa YpPAaBHECHUMW: YpaBHEHHE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE JUIsl BHYTPEHHEW DHEPrUU. Y CIOBUS IPUMEHUMOCTU
9TOM MOJENH: HHU3Kas KOHILICHTpalMs 4YacTHL, BBICOKHE TeMIEparypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTUH OJIHOATOMHOT'O M/1€aIbHOIO Ira3a.

KBasucratnuecknue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoIuHaMuKe. Berancienne paboTsl o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya Kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPrUM TEPMOJIMHAMUYECKOU
cucTeMsl 6e3 coBeplieHus: padoTel. KOHBEKIMS, TEMI0NPOBOIHOCTD, U3ITyYCHHE.

KomnuectBo TemioTel. TemioéMKOCTh Tena. YIenbHas W MOJSpPHAA TEIIOEMKOCTH
BeulecTBa. YpaBHeHHe Maiiepa. YaenpHas TeIuloTa CropaHus ToIUIMBa. Pacuér konuuecTBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

I[TepBblii 3aKk0H TepMOAMHAMUKU. BHyTpeHHss sHeprus. KonuuecTBo TeIoTs 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKM JJII PAaBHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKONW CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl ajauadara.
AOGconoTHas TeMIeparypa.

Btopoii 3ak0H TepMOAMHAMUKH JJI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIIOTYy OT Oojiee XOJOJHOro Tena K Oosiee Harperomy Oe3 kommencanmu (Kiaysuyc).
HeoOpaTtumocTs IpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Temnosbix MammH. KITI.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

OKOJIOTUYECKHUE ACTIEKTHI UCIOJIb30BaHUS TEIUIOBBIX ABUraresnei. TermnoBoe 3arps3HEHHE
OKPYXaIoIIEeH CPeabl.

TexHnyeckue ycTpoNCTBAa M TEXHOJIOIMYECKHE IMPOLECCHI: XONOAWIBHUK, KOHIAUIIMOHED,
JTU3eIbHBIH M KapOIOpaTOpHBIM JBUTraTenu, MapoBas TypOWHA, NOJY4YEHHE CBEPXHU3KHUX
TEMIEPATYpP, YTWIN3ALHA «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO HAcoca,
YTUJIN3aLHs OMOOPraHUYECKOro TOIIMBA JJIs1 BBIPAOOTKH «TEIUIOBOI U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

W3meHeHue TemnepaTypsl IPH a1nadaTHueCcKOM pacIIupEeHUH.

BosgyuiHoe oruuso.

CpaBHeHUE YJeIbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObI U3MEHEHUs BHYTPEHHEH SHEPTUu.

HccnenoBanue aguabaTHOTo mpoiiecca.

KomMmnproTepHbI€ MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomoi, npaKkmukKym.

N3mepenue yaenbHOU TeI0EMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydyeHne B3aMOCBS3M 3HEPTUU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS U TEMIIEpaTypbl
KHIIEHUS KHUIKOCTEN.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.
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[TapooOpa3oBanue u kKoHaeHcalus. Vcnapenwe wu kuneHwe. YenbHas TeIioTa
napooOpa3zoBaHusl.

Haceiiennsie W HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTH IUIOTHOCTH U
JABJICHUsI HACBIIICHHOIO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUIICHUS OT JJaBJICHUS B KUIKOCTH.

BrnaxnocTts Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnumaeckue u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u kpuctauMzanus. Y aelnbHas TerioTa miaasienus. CyonuManusi.

Hedopmanuu tBEpHoro tena. Pactsokenme u cxartue. Cosur. Monyns FOnra. Tlpenen
yOpyrux aedopmanuii.

TennoBoe paciIMpeHue KUIAKOCTEH U TBEPIBIX TEJ, 00BEMHOE U JUHEHHOE paCUIUPECHHE.
AHTrapMOHHM3M TEIJIOBBIX KOJIEOAHUI YacTHIl BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEprUM B (Pa30BBIX MEepeXoax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOE HaTsKeHUE. KoadduiueHT moBepXHOCTHOrO HaTshkeHUs. KanuspHbie
aBieHUd. /aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyna Jlamaca.

TexHuueckue YCTpOICTBA U TEXHOJOTMYECKHUE IMPOLIECCHl: KUAKUE KPUCTAJUIbL,
COBpPEMEHHBIE MaTepUabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopenyu HEHbIOTOHOBCKOM KMIKOCTH.

Cnoco6b1 U3MEpEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus M MIIABJIEHUS KPUCTAITMYECKOTO BELIECTBA.

Bune! nepopmanuid.

HaGnronenue mManbix aegopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenne yaenbHOM TEITIOTHI IJIaBIEHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX APOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MacChl IAPOB B IIOMEIICHHUH.

W3mepenue ko uirenTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenne moayis FOHra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIiii pe3nHOBOTO 00pasiia OT MPUIOKEHHON K HeMY
CUJIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe none.

DneKkTpu3zanusl Tel U e€ MpOsBIEHUs. DJIEKTPUUYECKUU 3apsal. JBa BHAA AIEKTPUUECKUX
3apAnoB. [IpOBOAHMKH, TUIIEKTPUKH U ITOITYITPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKAN 3apsi.
3aKOH COXpaHEHUsl ANEKTPUUECKOTr0 3apsia.

B3anmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.
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OnekTpuueckoe notie. Ero neiicTere Ha 3JIEKTPUUYECKUE 3apsiibl.

Hanpsoxéanocts  anekrpudeckoro monsd. [IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
3JEKTPUYECKOTO NoJIst. OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3NEKTPOCTATUYECKOrO 1O0JsA. Pa3HOCTh NOTEHLMANOB U HAIpPSIKEHUE.
[ToTeHumanpHas 3HEPrus 3apsaa B JEKTPOCTaTUYECKOM 1oJie. [loTeHnHna 371eKTpoCcTaTuYeCKOTro
noJis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAJIOB I 3JIEKTPOCTATUYECKOTO IOJIS
(KaK OJTHOPOJHOrO, TAK U HEOJAHOPOIHOIO).

[TpyHIMI CynepIIO3ULIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro 1o oO0BEMy mmrapa. [lome paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
Kaptunbl nMHMI HANPSKEHHOCTU ATUX MOJIEH U 3KBUIIOTEHIMATIbHBIX IOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM M0JIE. Y CIIOBHE PAaBHOBECHS 3aps110B.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM I0JI€. J(n3neKkTpudeckas NpoOHUIaeMOCTh BEIIECTBA.

Kongencarop. OneKTpoEMKOCTh  KOHJEHCATOpa. DONeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapamnenpHOoe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHoe — coeMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

JIBrKeHUE 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE YIEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX IIIAPUKOB.

DNEKTPUUECKOE MOJ€ IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTuueckoro reueparopa (Ban ae I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DneKTpocTaTHIeCcKast 3allnTa.

YCTpolcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHONW EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IVIOCKOT0 KOHJEHCATOPa OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus MEKTPUUYECKOTO MOJIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaka U pa3psKa KOHAEHcaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeEJl.

HaGnronenue npeBpalieHust 3HEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUIO U3ITy4YEHUS
CBETOJINO/IA.

W3ydeHne mpoTekaHus ToKa B LIETIH, COJEPIKaIed KOHAEHCaToP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsDKEHUs)) TIPU  IOCIIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuna Ttoka. [TocTosIHHBII TOK.

VYcnoBus CyniecTBOBAHMS TIOCTOSIHHOTO —3JIEKTPUYECKOro Toka. lcTouHukm ToKa.
Hanpsoxenue U u 9J1C E.

3akoH OMa JJis y4acTKa LEMH.

DNEKTPUUECKOe CONPOTUBICHNUE. 3aBUCUMOCTb COMPOTHUBIIEHUS OJTHOPOJIHOTO MPOBOTHUKA
OT €ro JUIMHBI U IJIOUIa/Id NONEPEYHOI0 CEUEHUs. Y I€JbHOE CONPOTUBIICHNE BEIIECTBA.
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[locnenoBarenpHOE, NapAIENbHOE, CMEIIAHHOE COEAVMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTprueckux nenei. [Ipasuna Kupxroda.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIenna.

MOoNIHOCTh 3JEKTPUYECKOro TOKa. TernoBas MOIIHOCTG, BblIEIsieMasi Ha pE3UCTOpE.

OJ1C 1 BHyTpEeHHEE CONPOTHUBIICHUE HCTOYHHUKA TOKA. 3aK0H OMa Jy1sl TOTHOM (3aMKHYTOM )
ANEKTPUYECKON Lenu. MOIHOCTh UICTOYHHKA TOKAa. KOpoTKOE 3amMmbIKaHKE.

KoHzeHcaTop B Lienu MoCTOSIHHOTO TOKa.

TexHuueckue yCTPONUCTBA M TEXHOJIOTMUYECKHE IIPOLIECCH: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKON SJHEPIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS] I PE3UCTOPA, JIAMIIBI
HaKaJIMBaHUs U CBETOIHOJA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIATU
MONEPEYHOI0 CEYEHUsI U MaTepHuaa.

WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBJICHHS TTPHU MOCTOSTHHOM HaIPSIKEHUH.

[Ipssmoe n3mepenue DJIC. KopoTkoe 3amMblKaHUE TaJIbBAHUYECKOTO JIEMEHTa M OLEHKa
BHYTPEHHETO COMIPOTUBIICHUS.

CniocoObI coeTMHEHUST UCTOYHUKOB ToKa, DJIC GaTapeid.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/Ty TIOJIFOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

HccenenoBanue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /U1 JJaMITIbl HAKaJIUBAHUSA.

VBenuuenue npeenia u3MepeHust amrnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu I/IC raipBaHUYECKOTO JI€MEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTy TIOJIFOCAMH UCTOYHHKA TOKA OT CHJIBI TOKA B
LEIH.

WccnenoBanue 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPABIX  METAVIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpOBOAUMOCTb.

DNIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynipoBomauku. CoOOCTBEHHass W TPUMECHas TMPOBOJUMOCTH IOJYITPOBOIHUKOB.
CsoticTBa p—N-niepexona. [lonynpoBoIHUKOBBIE TPHOOPEI.

DIEKTPUUYECKHI TOK B AJEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLUAIMS. DIECKTPOIIH3.
3akonbl dapajes A 3IEKTPOIIN3a.

OneKTpuYecknuii TOK B ra3ax. (CaMOCTOATENbHBIH W HECAMOCTOSTEIBHBIN pa3psl.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHudeckue yCTpOWCTBA M TPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psaHbie JIAMITHI,
AIIEKTPOHHO-Ty4YeBasl TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: AUOMA, TPAH3UCTOP, (POTOMHO,
CBETOAMOJ, TalbBaHWKa, paQUHUPOBAHWE MW, BHIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.
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3akoHbI 3eKTpoan3a Papazes.

HckpoBol pa3psig v IPOBOAUMOCTb BO3AyXa.

CpaBHeHHe NPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

Hab6monenue anexrpoinusa.

M3mepenue 3apsaa 0lHOBAJICHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTHKHU TUOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MepeHM  ¢u3nmdeckux BenuuuH. OIleHKa TpaHuLl
IIOTPELIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUI, NCCIIEIOBAaHUM 3aBUCUMOCTEN (PU3MYECKUX BEJTUYHUH,
IPOBEpPKa IMPEUIOKEHHBIX TUMOTE3 (BBIOOp M3 padOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3/enax
«YYeHUYEeCKUH IKCIIEPUMEHT, JJAOOPaTOPHbIE paOOThI, TPAKTUKYM» ).

MesknpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriay6suéHHoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C YUETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, C6A3AHHBIE C UYUEHUEM MEMOO006 HAYUHO20 NOZHAHUA:
SBJICHME, Hay4HbIM (Qakr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOINOJIEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peunieHne cucTeMbl ypaBHeHMH. JluneliHas ¢yHkius, mnapaOoia,
runepoona, ux rpaduku u cBoiicTa. TpuroHomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanuueckoe NBUKEHHE B KUBOU Mpupoae, 1MPpPy3usi, ocMoc, TEII000MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKaloUlel  cpeapl,  yTHIU3auus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBO» U 3JIEKTPOIHEPruH, MOBEPXHOCTHOE
HaTSHDKEHHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHHS B )KUBOM NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHue HaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJNIOB, 3JEKTPOIUTHYECKas
JMCCOLIMAINS, TaJIbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXaHHU3MOB, YUET CyXOro U
KHUJIKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKHME KOHCTPYKUMU (KpOHIUTEHH, pemérdyarbie
KOHCTPYKIIMH), UCIIOJIb30BAHNUE 3aKOHOB COXPAaHEHHs MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U Jpyrue), OBUTATelb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOI XOJIOAMJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyYEHHS COBPEMEHHBIX MAaTepUajoB, B TOM  4YHCIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUe
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMITBI, TIOTYIPOBOIHUKOBBIE TPHOOPHI, TaJbBaHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.
Tema 4. Maznumnmnoe noae.
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B3aumonencTBue NMOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHOe moue.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cyneprno3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
WUHIYKIHH.

MarautHoe 1oJjie MPOBOAHMKA C TOKOM (IIPSIMOrO IPOBOJHHUKA, KATYIIKH U KPYroBOTO
BuTKa). OnbIT Dpcrena.

Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOJYJb. JIBUXKEHHE 3apsHYKEHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

MaruutHoe nose B Bemectse. GeppoMarHeTUKHy, napa- 1 IMaMarHeTUKH.

TexHuyeckue ycTpoMCTBa M TEXHOJIOTMYECKUE IIPOLIECCHl: IPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, yCKOpUTENIN
AJIEMEHTAPHBIX YaCTHULI.

Hemoncmpayuu.

KaptuHa nuHMA WHAYKIMM MarHUTHOTO IIOJI TIOJOCOBOTO M IOAKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHMTHOM MHIYKUMM MOJS JJIMHHOTO MPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3anmopeiictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUS MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMI NEACTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISL TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOMCTB (eppOMarHeTHKOB.

Hccnenoanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

W3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OmnpeneneHne MarHUTHON MHYKIIMU HAa OCHOBE N3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYuUs.

SBneHne 3neKTpoMarHuTHOM MHAYKIUM. [loTOok BekTOopa MarHWTHOM MHAYKiuu. DJIC
MHAYKIHMU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anextpuueckoe nose. Toku
Ddyxo.

O/1C nHAYKIMH B IPOBOAHUKE, IBUXKYILIEMCS B OJTHOPOJIHOM MarHUTHOM II0JIE.

IIpaBuno Jlenua.

WuayktuBHocTh. Karymika WHAYKTHBHOCTM B IENHM IOCTOSIHHOTO TOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuuyeckue yCTpoHCTBa U TEXHOJIOTMUECKHUE TPOLECChl: MHAYKIIMOHHAS 11€4Yb, COJICHOU,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

HabmioneHue siBieHus 3JeKTPOMAarHUTHOM MHIYKITUH.

Uccnenosanue 3aBucumoctu DJ[C MHAYKINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (METHOI) TpyOe.

SIBieHME CAaMOMHTYKLIMH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMK OT CKOPOCTH M3MEHEHHSI CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.
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HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenne MHAYKIMY BUXPEBOIO MarHUTHOT'O MOJIS.

HccnenoBanue sBJICHUS CAMOUHYKIUH.

COopka MOEemH IEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pen 5. Kojie6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

apmonnueckue  konebanusi.  KuHematmueckoe W JAMHAMUYECKOE  OINHCAHHE.
OHepreTUyecKoe oNnucaHue (3aKOH COXPaHEHUsI MEXaHUYECKO SHepIrun ). BeiBo tuHaMu4yeckoro
ONMCAHUS FAPMOHUYECKUX KOJIEOaHUM U3 UX S3HEPT€TUYECKOT0 U KUHEMAaTUYECKOTO OITMCAHMS.

Ammmatyna u $aza konebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWN HCXOTHOW BEIMYHMHBI C
aMIUTUTYaMU KoJIeOaHU# e€ CKOPOCTH M YCKOPECHHUSI.

[Tepuon n yacrora konedanuil. Ileprnoa Manbix cBOOOIHBIX KOJI€OaHUN MAaTEMAaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH MPYKUHHOTO MAasTHUKA.

[TonsiTHe 0 3aTyxaromux konebaHusx. BoiHyxneHHble koneOanus. Pezonanc. PezonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOU. ABTOKOJICOaHUSI.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, KayellH,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOA MAJIBIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyXamolux KojaeOaHUi U 3aBUCUMOCTH M€pHOJa CBOOOIHBIX KOJeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanne kosneOaHWid rpy3a Ha MAacCHBHOM NpPYXKHHE C LEIbI0 (OPMHUPOBAHUS
npezcTaBiIeHuit 00 ueanbHONU MOJIENH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KojaeOaHUsAX rpy3a Ha Mpy>KUHE.

HccnenoBaHue BEIHYXKICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoueOaHui Ha yIpyroM MoJBece.

W3y4eHue qBUKEHUSI HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBaHue BBIHYXKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummnoie Ko1edanus.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
kosnebaTesbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UA€ATbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JJIEKTpPOMarHuTHbIE KoJieOaHus. BbIHYKJEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIIT TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIPSHKEHUSI IPU pa3IMuyHON opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconanbHbli IEPEMEHHBIN TOK. PEe3UCTOp, KOHIEHCATOP U KATylIKa UHAYKTUBHOCTH
B LIENI CUHYCOMJIAJIbHOI'O IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanpubiii Tpancopmatop. [IponsBoacTBo, nepenada U mMoTpeOIeHUE IIEKTPUISCKOM
DHEPIHH.
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OKOJIOrHYecKre PUCKU NPH IPOM3BOJCTBE 3JIEKTpodHepruu. KynbTypa mcnosiab3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpOHWCTBA M TEXHOJOIMUYECKHE IIPOLECCHI: 3IEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJIE€OaHUN OT MHYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumsuiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHHA.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BhIHyX/1IeHHBIE CHHYCOMIAJIbHBIE KOJIEOaHHU .

Pesucrop, karymika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3zonaHnc npu mocnenoBaTeIbHOM COEJUHEHUU PE3UCTOpa, KAaTyIIKW MHIYKTUBHOCTH U
KOHJIEHCATOopa.

VY CTpoiicTBO M NPUHIMIT AEHCTBUS TpaHchopMaTopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomolt, RPAKMUKYM.

Wzydenne Tpanchopmaropa.

HccnenoBaHue MepeMEHHOr0 TOKa 4epe3 IOCIeI0BaTeIbHO COeIMHEHHbBIE KOHJIEHCATOopP,
KaTyIIKy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHUTHOIO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIENIH IEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNHBLE GOTIHb.

MexaHuueckue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lonmepeuHble W IpOJOJIbHBIE
BoJIHBL. Ilepuon, ckopocTh pacnpocTpaHeHust U JIMHA BOJIHBL. CBOMCTBA MEXaHWYECKHUX BOJIH:
OTpakeHHe, IPEJOMIIEHUE, UHTepPepeHLns U Tuppakius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIEH cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMarHUTHBIX ~ BOJIH:  OTPAXEHHUE, TPEIOMIICHHE, MOJSpHU3aLMs,
uHTepdepeHus 1 TudpaKus.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBS3U U TeIeBUACHUA. Pagronokanms.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaloUe cpeibl.

TexHnyeckue yCTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habmioienue orpaskeHus U MpeioMIeHHUs] MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHl pe3oHaHC.

CBolicTBa yIbpTpa3ByKa U €ro IPUMEHEHHUE.

Habmioienue cBS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUTUTYJOM M 4YacTOTOM
KoJIeOaHUH.
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HccnenoBaHne  CBOWCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTPaXX€HHE, IPEIIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

OO0HapyxeHne HH(PPaKpacHOro U yIbTPapHOIETOBOIO U3IIy4YEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

N3yuenune napaMeTpoB 3ByKOBOIl BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

IIpssMonMHENHOE pacIpOCTpaHEHHUE CBETa B OJHOPOJIHOM cpene. Jlyd ceera. TodeuHbIn
UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IJIOCKOM
3epkaiie. Chepudeckue 3epkaia.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS cBeTa. AOCONIOTHBIA  IOKa3aTellb
npesnomieHusi. OTHOCUTENbHBIN IOKa3aTellb NpesoMiieHHus. IIoCTOSHCTBO 4YacTOThl CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPHU MEPEX0/I€ MOHOXPOMATUYECKOIO CBETa 4Yepe3 I'paHully pasjeia
JIBYX ONTHUYECKUX CPE]l.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaskeHue. [IpeaenbHblil yros mojJIHOro BHyTPEHHEr0 OTPaXKeHHU .

CoOuparomme W paccewBaromue JHH3BL. ToHKas mmH3a. DOKYyCHOE pacCTOSHUE U
ONTUYECKasl CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3bI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

dopmyIia TOHKOH JUH3BL. YBEIMUYEHHE, 1aBaeMOE JIMH30.

Xoza syya, IpOoILIEIIIEro JIMH3Y MO/ IPOU3BOJIbHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[Toctpoenue n300pa>keHU TOUKU U OTpE3Ka NPSMO B COOMPAIOIUX U PACCEUBAIOLINX JIMH3aX U
UX CHUCTEMaX.

Ontuueckue npudopsl. Paspemmatomnias cnocoOHOCTh. [71a3 Kak onTUYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(GEPEHIIMOHHONW KapTHHE OT JABYX KOTE€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP(EPEeHIMOHHBIX CXEM.

Hudpaxkius csera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHUS TUIaBHBIX
MaKCHMMYMOB IpH [aIeHUH MOHOXPOMATHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHnyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKHM, JIyla, IEpHUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN arnmapar, IpOCBETIEHUE ONITUKH, BOJJOKOHHAs ONTHKA,
TU(pPaKLIMOHHAS pelIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHNs CBETA.

HabmioeHre noinHoro BHyTpeHHEro oTpaskeHus. Mojiens CBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€pe3 MIIOCKOMAPAIIIENBbHYIO IIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

HaOimronenne nBeTOB TOHKNUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3ydenne qupakiMOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeta.

[TprMeHeHne NOISPOUIOB I U3YUEHHS] MEXAHUYECKUX HAIPSKCHUH.

17



Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomoi, npaKmuKym.

W3mepenue nokasaress IpesioMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PACCTOSTHUSL OT BELIECTBA (HA MPHUMEpE >KHUJIKUX
JIUH3).

H3mepenne poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyyenue n300paXKeHHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Torydenue n3o00pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TenecCKONM4YeCKUX CUCTEM.

Habmonenue nudpakuuu, nHTepdepeHINH U TOISpU3aIiH CBETA.

N3ydeHue noysipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUDJIEKTPHKA.

Nzydenue nutepdepeHIny 1a3epHOro U3JIy4eHus Ha IByX LIEIIAX.

Hab6monenue qucnepcum.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tomydenue ciekTpa U3My4eHUs: CBETOUO/1a TIPU MTOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHUTEJIBHOCTH.

['paHuLbl TPUMEHUMOCTH KJIACCMUECKOW MeXaHUKHU. IlocTynaTel cnenuaibHOW TEOpUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHU U COKpallleHue
JUTVHBL.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEITUBUCTCKOM YaCTHUILbI. DHEPrUs IOKOS.

TexHuuyeckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBbIE NPUEMHUKH,
YCKOPHUTENH 3apsHKEHHBIX YACTHIL.

YyeHnueckui SKCIIEpUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

OmnpezneneHyue MMIYJIbCAa U SHEPTUU PENIATUBUCTCKUX yacTull (1o ¢ororpadusM TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pa3znen 7. KBanToBas ¢pusuka.

Tema 1. KopnyckynapHuo-601108601l Oyaniusm.

PaBHOBeCHOE TeIUIOBOE W3JIydyeHHE (M3JyuyeHHe aOCONIOTHO YEPHOro Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTrHs U UMITYJIbC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHs! poToddhdexra. YpaBHeHne DiHIITEHHA
s porodddexra. «KpacHas rpannna» Gotorddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO MOTJIOHIAIOIIYIO U
abCcoIIIOTHO OTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHBl ne bpoius u pazmepsl
00J1aCTH JIOKATU3alMK JABIKYIIEics yacTuibl. KopmyckynsipHo-BoaHOBOM AyanusMm. Judpaxims
AIIEKTPOHOB Ha KPHUCTAJUIAX.

Criermnduka n3mepenuii B Mukpomupe. CootHomeHus HeornpeaenéaHoctei I elizendepra.

TexHuyeckue ycTpocTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTOITIEMEHT,
¢doToraTUnK, TYHHENbHBIH MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOM TUIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS MOIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeToauoI.

Conneunas Oatapes.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomoi, npaKmuKym.
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Hccnenosanue poropesucropa.

N3mepenue noctossuHoM [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OnbITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopra.

[Toctynatel bopa. M3nyyenue u moriouieHne (OTOHOB MPH MEPEXoJie aToMa € OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunpb! ciektpoB. CnekTp ypoBHEH 3HEPIHM aToMa BOAOPOa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3ydyeHue ceera. Jlazep.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaJbHBIM aHaIu3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habmtonenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHILI.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3JIyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomot, npaKmuKym.

Hab6nronenue nuHeiyaToro crexkrpa.

HccnenoBanue cnekTpa pa3peKeHHOro aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Quszuka amommnozo A0pa u 31eMeHmMaAPHHIX YACHMUY,.

Hyxnonnas moaens sanpa ['eiizenoepra—lBanenko. 3apsia anpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NO3UTPOHHBIN OeTa-pacnai. ['amma-
U3JIyYEeHHE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoakTuBHble u30TONBI B mpupoae. CoiicTBa
VMOHM3UPYIOLIETO U3IIy4eHUs. BiusHue paaroakTHBHOCTH HA KUBbIE OpraHU3Mbl. EcTeCcTBEHHBIN
¢don uznyuenus. [Jozumerpusi.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Anepuble peakuuu. Jlenenne wu cuHte3 snep. SAnepHsle peaktopbl. IIpoGiemsl
YIPAaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCIEKThl pPa3BUTUSA  sIEPHOMU
SHEPreTUKH.

MeToabl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

DyHIaMEeHTaIbHbBIE B3aUMOJCHCTBUA. baprnoHbl, ME30HBI M JEeNTOHBI. [IpenacraBiienue o
CranpaptHoil Moaenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TéMHast Matepusi U TEMHas SHEPTUsl.

EnuncTBO M3mueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMUECKUE MPOIIECCHl: JO3UMETp, kamepa Bumbcona,
SJIEpHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

Nzydenue noriomuieHus: 0eTa-uyacTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Oransl pa3BuTUs actpoHoMuu. [IpukinanaHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMMUH.
[TpruMeHUMOCTb 3aKOHOB (PU3UKH U1 OOBSICHEHUS IPUPOJIEI KOCMUUYECKUX OOBEKTOB.

Metoapl  acTpOHOMUYECKUX HcclienoBaHu. COBPEMEHHBIE ONTUYECKUE TEJIECKOIBI,
paIuoTeNecKONbl, BHEATMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, MJIAHEThI, X BUAUMOE JABH>KEHUE.
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Conneynas cucrtema.

Comnnue. ConHeunast aktTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTD.
3BE3/1bI IVIABHOM TOCIIEIOBATEIBLHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTb» JUIsl 3BE31 II1aBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalbl XKU3HU 3BE3 L.

Muineunsbiii [IyTe — Hamia I'anaktuka. [lonoxenne u nuxxkenne Connua B ['amaktuke. Tunbl
rajakTuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus.

Habumonenus 38€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeICHHsI TIOJI0KEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Moyymapus 1 sipkue 3BE3/bI.

Habmtonenus B Teneckon JIyHbl, IuIaHeT, TYMaHHOCTEH M 3BE3/IHBIX CKOIICHUH.

Du3nYecKuil MPaAKTUKYM.

CrniocoOb1 u3Mepenust (U3NMUECKUX BEJIHMYMH C HCIOIb30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEIIbHbIE  TOTPEIIHOCTH  Hu3MepeHudd  ¢usnueckux BenuuuH. OlleHKa  TpaHull
IIOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI, CCIIeIOBaHUI 3aBUCUMOCTEN (PU3NYECKUX BEJTHMYUH,
NPOBEpPKa IMPEUIOKEHHBIX TUMOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMAaTHYECKHX pa3jenax
«Y4eHUYECKHI SKCIIEPUMEHT, J1a00paTOpHbIE paOOThI, TPAKTUKYM).

O0o0maroniee NnoBTOpPeHHUeE.

OO6oOuieHne W cUCTeMaTH3alUsl  CoJAep)KaHMsl  pas3fenoB  Kypca «MexaHHKay,
«MonekynspHas (u3MKa U TEPMOIUHAMHKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,
«OCHOBBI  CHENHMATBHON TEOPHUH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusnkay, «IIeMEHTHI
ACTPOHOMHUH U aCTPOPUUKI.

Ponep u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
ATHYECKOH chepax 1eaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHON KapTUHE MHpa, 3HAU€HHE OMHCATENbHOM, CHCTeMaTH3UpYIOUleld, OOBsICHUTENbHOW U
pOrHocTudeckor GpyHKUMN pusmueckoit Teopuu, posib PU3NYECKOW TeOpur B (POPMUPOBAHUU
npezcTaBiIeHuit o PU3NYECKON KapTHHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MUpa B OOLIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

MexnpeameTHbie CBA3H.

Nzyuenne kypca pusuku yriayOn€HHoro ypoBHs B 11 Kimacce oCymiecTBIsSETCS ¢ YU4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMUA, C6A3AHHbBIE C UZYUEHUECM MEMOO08 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsl, nudposas 1adbopaTopusl.

Mamemamuka: penieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOphl U HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIHMA.
[TpusHaku no100Ms TPEYroabHUKOB, OMPEIeTeHHE TUIOIIaAN UIOCKUX GUryp u o0béma Ted.

Buonozusa: >nexrpudeckue sBICHUS B )KUBOM PUPOIe, KoJiebaTeIbHbIe TBUKEHUS B dKUBOU
MPUPOJE, SKOJOTMYECKHE PHUCKH IPU IPOU3BOACTBE 3JIEKTPOIHEPrUH, 3JIEKTPOMArHUTHOE
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3arps3HEHUE OKPYKAIOILIEH Cpenbl, YIbTPa3BYKOBas JHMAarHOCTHKA B MEAMIMHE, ONTHYECKHE
SIBJIEHUS B )KUBOW IPUPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHBIN aHAIU3.

T'eozpachusa: marnuTHble montoca 3eMIM, 3aJI€KH MArHUTHBIX pyJ, (POTOCHEMKA 3€MHOM
MOBEPXHOCTH, celicMorpad.

Texnonozua: NpUMEHEHUE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, JIEKTPOABUTATENb
Sxobu, reHeparop IEPEMEHHOIO TOKAa, HWHAYKLHMOHHAas IIeYb, JIMHUM D3JEKTpoliepenad,
JJIEKTPOJBUTATENb, pajap, PpaaUONpUEMHMK, TEJIeBU30p, aHTeHHa, TenegoH, CBY-mneus,
YIBTPAa3BYKOBasl JAMArHOCTUKA B TEXHHUKE, IPOCKLUUOHHBIM anmapar, BOJOKOHHAs OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IIPUEMHUKH, SJI€pHAsi SHEPIeTUKA U HKOJIOTUYECKUE aCIIEKThI
€€ pa3BUTHS.

3.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUAINMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHUS yueOHOro mpeamera « DU3UKay JAOJKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIIMXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
HO3ULIKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YHCIIC B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:
e c(hopMHUPOBAHHOCTh IPAXKIAHCKON MO3UIIUHN 00YUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJICHa POCCUICKOTO 00IIeCTBa;
® TMPUHATHE TPAIUIMOHHBIX OOIIEYETOBEYECKHX T'YMAaHHUCTUYECKUX U JEMOKPATHYECKHX
IIEHHOCTEI;
® TOTOBHOCTh BECTH COBMECTHYIO [ESITEIBHOCTh B HMHTEpEcax Tpa)kIaHCKOro oOIecTsa,
y4acTBOBATh B CaMOYIPaBJICHUU B 00pa3oBaTeIbHON OpraHU3aly;
® yMEHHE B3aMMO/IEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C X (YHKLIUIMU
Y Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU JEATEIbHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e c(hopMHUPOBAHHOCTh POCCUHCKON I'pakJaHCKON MJICHTUYHOCTH, TATPHOTH3MA;
® [ICHHOCTHOE OTHOIIEHHUE K FOCYJapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUHCKUX YUEHBIX
B 00s1acTh (PU3UKH U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
e c(opMHUPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBE/ICHUS;
® CIIOCOOHOCTH OIEHMBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;
® OCO3HaHHUE JIMYHOTO BKJIJa B IOCTPOCHHUE YCTOWYMBOIO OYAyILEro.
ICTETHYECKOT0 BOCTIMTAHUS :
® OSCTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY HaydHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:
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® UHTEpeC K pa3InuHbIM cepaM mpodhecCHOHATEHON EeSATENHPHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOl W TEXHHKOW, yMEHHME COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oyaymedl npodeccuu u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIAHBI,

® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3oBaHHIO B oOjacTu (pu3Mku Ha
IPOTSKEHUU BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

e chOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HAaHHE TJ00aIbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

® [UIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUI B OKPYXKAIOLIEH Cpelle HA OCHOBE 3HAHUS LEIeH
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

® pACUIMPEHHUE OIbITa JESATENIbHOCTH HKOJIOIMUYECKO HANpaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUH 10 PU3HKeE.

HEHHOCTH HAYYHOI0 MO3HAHHUS:

¢ chOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKoil HayKu;

® OCO3HaHWE IICHHOCTH HAYYHOW JEATEeIHbHOCTH, TOTOBHOCTH B TPOIECCe M3YyYCHUS (UUKH
OCYIIECCTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIIPHOCTh MHIAUBHIyaIbHO U B TPYTIIIC.

METAINPEJMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBbie Jiornueckue JAeiicTBUs:

® CaMOCTOSITEJIbHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpoOJIeMy, paccMaTpuBarh €
BCECTOPOHHC;

® OMpEACIATH ISNN JACITSILHOCTH, 3a]aBaTh MTAPAMETPhI U KPUTEPHUH UX TOCTHIKCHUS;

® BBHIIBIISITh 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPHBACMBIX (PU3NICCKUX SBIICHUSX;

e pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIHM3a UMCIOIIMXCS MaTEePHATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

® BHOCHTh KOPPEKTUBBI B JESTEIBHOCTh, OILIEHHBATh COOTBETCTBHE pE3YJIbTATOB LIETSM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

® KOOPAWHHPOBATh W BBHINONHATH pPabOTy B YCIOBHSIX pEaIbHOT0, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

® pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBbie ucciegoBaTe/bCKHe AeHCTBUSA

® BJaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHIMH U METO/IaMU (PU3UYECKON HAYKU;
® BJAJIeTh HABBIKAMHU Y4YEOHO-UCCIEAOBATEIbCKOM M TMPOEKTHOM AESITENbHOCTH B OOIACTH
(U3HUKH, CTIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJIOB PEIICHHS 3a1a9
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUIHBIX METOJI0B TTO3HAHHSI,

e BJAJETh BUJAMHU JCATEIBHOCTH IO TIONYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpETalluH,
PeoOPa30BaAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUAX, B TOM YHCIIE IIPH CO3TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;

® BBLIIBISITH IPUYUHHO-CIICJCTBEHHBIE CBSI3U M aKTYyalIM3UPOBATh 337a4y, BBIJIBUTATH THIIOTE3Y
e€ pemeHus, HAXOJWTh AapPTYMEHTHI JIJIS JIOKAa3aTeIbCTBA CBOWX YTBEP)KICHWH, 3aTaBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

® AHAIM3HUPOBATH MOJYUYCHHBIE B XOJIE PEIICHUS 3a/1a4H PE3YJIbTAThI, KPUTHYECKHU OIICHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

® CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 33J]auM B 0Opa30BaTEIIBHON JICATSIIBHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH,

® 1aBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;
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® yMETbh NIEPEHOCUTH 3HAHUA M0 (PU3KKE B IPAKTUUECKYIO 00JIACTH KU3HEAEATEIILHOCTH;

® yMEeThb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

® BBIJBUraTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIBHBIC TOAXOAbI U PEILICHHUS;

® CTaBUTH NPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Paborta ¢ nnopmanmeii:

® BIAJCTh HABBIKAMH NOJy4YeHUs HH(OpMAnK (U3UIECKOTO COJACPKAHUS W3 HCTOYHUKOB
pa3HbIX THWIIOB, CaMOCTOSTEIBHO OCYLIECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATHU3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHUS;

® OIEHHUBAThH JOCTOBEPHOCTh HH(POPMALINY;

® JICIIOJIB30BATh CPEICTBA MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI B PELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3allMOHHBIX 3aad C cOONIofeHueM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, PEeCypcocOepeKeHusl, MPABOBbIX M ATHUYECKHUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TaCHOCTH;

® CO37aBaTh TEKCTHI (PU3MYECKOTO COACP)KAaHUS B PAa3NUYHBIX (popMaTax ¢ y4éToM Ha3HAUYCHUS
uH(pOpMallMM W LEJIeBOW aydUTOPHH, BBIOMpas ONTHUMAIbHYIO (opMy MpencTaBiIeHUS U
BU3YaJIU3alUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOU AESITENHbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOTHI,
BbIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JIEHCTBUH C y4E€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

® [IPUHUMATh LEIU COBMECTHOU AESATENIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JI€HCTBUS
o €€ JOCTHKECHHIO: COCTABJIATH IUIAH JCHCTBUM, PacCHpenessiTb pOJIA C YYETOM MHEHUU
YYaCTHHUKOB, 00CYK/JIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

® OIEHMBATh KAYE€CTBO CBOETO BKJIAJA M KaXJIOTO YYaCTHHKA KOMaH/bl B OOIIUI pe3ysbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

e qQpejaraTh HOBBIE MPOEKTHI, OLEHUBATh HJEH C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

® OCYIIECTBIATH IIO3UTUBHOE CTPATErMUECKOE MOBEACHHUE B PA3JIMYHBIX CUTYalUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCaJbHbIe y4eOHbIE 1eiICTBHA

Camoopranusaunus:

® CaMOCTOSITEJIbHO OCYILIECTBIATh IO3HABATENIbHYIO JESATENbHOCTh B 00JacT (QU3UKU H
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3aJIauH;

® CaMOCTOSITEJIbHO COCTAaBIATh IIJIaH PELIEHUS Pacu€THBIX M KAdyeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTEHNM;

® J1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

® pACHIMPATH PaMKH y4e€OHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEeHU;

e JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

® OILEHUBATh NPUOOPETEHHBIN OMBIT;

e CrnocoOcTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO APYAUIUHN B 00JacTH (DU3MKH, MTOCTOSTHHO
MOBBINIATH CBOM 00Pa30BATEIHHBIA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEICKT:

e /aBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLICHUBATb
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
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e BIIAJICTh HABbIKAMM MO3HABATEIbHOM pe(IeKCHH KaK OCO3HAHHs COBEPILIAEMbIX JIEHCTBUN U
MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

e TpU3HABaTh CBOE MPABO M MPABO APYTUX Ha OMINOKH.

B nporiecce 1ocTrKEHNs TMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MIPOTPAMMBI 110 (PU3UKE JJIS1 yPOBHS
cpeaHero oOmero o6Opa3zoBaHHs Yy OOyYarOIMXCS COBEPLICHCTBYETCS 3MOLMOHAJIBHBIN
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

® CaMOCO3HAHMS, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HAlpPaBJIEHUS Pa3BUTHUS COOCTBEHHON 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;
® CaMOpETyJIMPOBaHMs, BKJIIFOYAIOIIEr0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE IOBEJIEHUE, CIIOCOOHOCTh aJlallTUPOBATHCSA K SMOIMOHAIBHBIM U3MEHEHMSIM U MPOSBIIATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHHIO LEIM M YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JICHCTBOBATH, HCXO/s U3 CBOMX BO3MOKHOCTEH;

® HMIATUM, BKIIOYAIOLIEH CHOCOOHOCTh ITOHMMATh 3MOLMOHAJIBHOE COCTOSIHUE JpPYTHX,
YUUTBIBAaTh €0 MPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;
® COLMAIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTPAUBaTh OTHOLIEHUS C JPYTUMHU
JFOAbMU, 3200THUTHCS, IPOSIBIISITH MHTEPEC U pa3pemiaTb KOHMIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K koHny obydenus B 10 knacce npeIMETHbIE pe3ysbTaThl Ha YIiyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

® TIOHUMATh POJIb PUBHKH B IKOHOMHUECKOU, TEXHOJIOTUUYECKOM, IKOJIOTMUECKOM, COIIMAIbHON 1
ATUYECKON cdepax NesATeNbHOCTH YelIOBEKa, Pojb U MECTO (PU3UKU B COBPEMEHHOM Hay4dHOM
KapTHHE MHpa, 3HAYeHHE OMNHMCATENbHOM, CHCTEeMaTU3MpYIOUleld, OOBACHUTEIbHONH U
INPOTHOCTUYECKON (GYHKUMH (U3NYecKOd TEOpUH — MEXaHWMKH, MOJIEKYJISApHONH (U3MKH U
TEPMOJMHAMUKH, poJib (GU3NYECKON Teopur B (HOPMUPOBAHUM MPENCTABICHUM O QU3NUYECKOU
KapTHUHE MUPA;

e pasnuuaTh YCJIOBUS TNPUMEHUMOCTH Mojesed (U3MYeCKHX Tel M TPOLECcCOB (SBICHUMN):
UHeplIHalbHas cucTeMa OoTcuéra, abCoNOTHO TBEPAOE Telo, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TMajeHue, abCoNOTHO yrpyras nedopmanus,
abCoONIIOTHO yNpyroe M aOCOJIOTHO HEYHpPYroe CTOJKHOBEHHUS, MOJEIH Tras3a, >KHAKOCTH HU
TBEPAOro (KPUCTAJUIMUECKOTO) Tena, WAealbHbIH ra3, TOYEUHBI 3apsiji, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

e pasnuuaTh YCIOBUS (TpaHHUIBL, 00JacTH) MPUMEHUMOCTH (DU3UYECKHX 3aKOHOB, MMOHHUMATh
BceoOUMil xapakrep QyHAaAMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HCIIOJIb30BAHMSI YaCTHBIX
3aKOHOB;

® aHAJIM3UPOBATh U OOBACHATH MEXAaHHMYECKHE IPOLECCHl U SIBICHUS, UCHOJb3Ysl OCHOBHBIE
MOJIO)KEHUS M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOTO JBIKEHUS, (HOPMYJIbI
KWHEMAaTUKU PAaBHOYCKOPEHHOI'O JBIKEHMs, NpeoOpa3oBaHusi [amunes Ans CKOPOCTH U
nepeMenieHus, 3akoHbl HbroTOHA, MPUHLIMI OTHOCHUTENbHOCTH ['anmies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPAHEHUs UMITYJIbca U MEXaHWYECKOW PHEPTuH, CBA3b pabOTHI CHIIBI C
U3MEHEHHEM MEXAHWYECKOM SHEpruM, YCJIOBUS paBHOBECHsl TBEPAOro Tena), IpU 3TOM
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HCIIOJIB30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKAa3bIBaThb YCIOBUSA IMPUMEHHUMOCTHU
Gu3MYECKUX 3aKOHOB: MpeoOpa3oBanmii ['amuies, BTOPOTO M TpeThero 3akoHOB HprOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCAa U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

® aQHAIM3UPOBaTh U OOBSCHATH TEIUIOBBIE MPOIECCHl W SIBICHUS, HCIONb3Ysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MoOjnekynspHOW (U3UKH M TEPMOJWHAMUKU (CBS3b JaBICHUS
UJICAIBHOIO ra3a co CpeHeld KMHETUYECKOW YHEPIrUuel TEIJIOBOr0 JBHKECHHS U KOHLICHTpaLuen
€ro MOJIEKYJI, CBA3b TEMIIEpaTyphbl BEIIECTBA CO CPEIHEU KMHETUYECKON SHEpPrueil TEeIIOBOIO
JBHKECHHSI €r0 4YaCTHIl, CBA3b JABJICHUs WICAIBHOIO ra3a C KOHLIEHTpAlUeld MOJIEKY]l M €ro
TeMmnepaTypoi, ypaBHeHue MenneneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPAHEHHUS SHEPTUU B TEIJIOBBIX MPOLIECCAX ), IPU 3TOM UCII0JIb30BATh MaTEMaTHUECKOE

e BBIPDAKCHME 3aKOHOB, YKa3blBaTh YCIOBHUA NPUMEHUMOCTH ypaBHEHUs MeHueneeBa—
Knaneiipona;

® AHAIM3HUPOBATh U OOBICHATH ANEKTPUUYECKUE SBIICHUS, UCIIOJIb3YS OCHOBHBIC MOJIOKEHUS U
3aKOHBl D3JIEKTPOJUHAMHUKU (3aKOH COXpAHEHMs D3JIEKTPUYECKOro 3apsaa, 3akoH KyiioHa,
MOTEHUUAIBHOCTh 3JEKTPOCTATUUECKOTrO MOJISI, IPUHIUI CYNIEPIO3ULIUN IEKTPUUECKUX TOJIEH,
IIPYM 3TOM YKa3blBasl yCJIOBMS NPUMEHMMOCTH 3aKkoHa KyiloHa, a Takke NMpPakTHYECKU Ba)KHBIC
COOTHOULIEHUS: 3aKOHbI OMa ISl ydyacTKa LENU U JJI1 3aMKHYTOW 3JIEKTPUYECKOM LIEeTH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apajes s 3JeKTPoIn3a);

® ONUCHIBAaTh (U3NYECKHE TMPOIECCHl W SIBJICHUS, HCIONB3YysS BEIUYMHBI IEpEeMEIICHHE,
CKOpPOCTb, YCKOpPEHHE, HMIIYJbC Te€Ja W CHUCTEMbl TE€J, CHJIa, MOMEHT CHJIbl, JaBJICHUE,
NOTEHLMAJbHAs JHEPIusi, KUHETHYECKas »SHEprus, MeXaHW4yecKas HHeprusi, pabdoTa CuUIIbI,
LEHTPOCTPEMUTEIILHOE YCKOPEHHUE, CHIIA TSKECTH, CHIIA YIPYTOCTHU, CUJIa TPEHUs, MOILIHOCTb,
SHEPTHUs B3aNMOACHCTBHS Tela ¢ 3eMIIél BOIM3H €€ MOBEPXHOCTH, SHEPTHs YIPYTOH nedopMariu
MPYXUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHAs TemIepaTypa Tena, paboTa B TepMOJIUHAMUKE,
BHYTPEHHSS SHEPrus UAEaJIbHOI0 OJJHOATOMHOIO ra3a, paboTa naeabHOIO ra3a, OTHOCUTEIbHAs
BIQXKHOCTh Bo3ayxa, KIIJI wmaeampHOro TEIIOBOro JBUrATels; dJIEKTPUYECKOE IIOJIE,
HaIPSOKEHHOCTh  JJIEKTPUYECKOTO MOJs, HANPSIKEHHOCTh TMOJSA TOYEYHOrO 3apsja Wi
3apsOKEHHOTO I1apa B BAaKyyME€ M B JUAJIEKTPUKE, MOTEHLHUAN 3JIEKTPOCTaTUYECKOTO IOJIA,
Pa3HOCTh IMOTEHIMAIOB, IEKTPOJABHKYIIAS CHJIA, CHJIA TOKA, HAIPSHKEHHWE, MOIIHOCTh TOKa,
JJIEKTpUYECKass EMKOCTh IUIOCKOIO KOHACHCATOpa, CONPOTUBIEHUE YydacTKa Uenu ¢
IIOCJIETIOBATEIBHBIM M NAPAJUIEIBHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO OIS
KOH/JIEHCATOoPa;

® O0BACHATH OCOOCHHOCTH TMPOTEKaHHWs (U3NYECKUX SIBICHUH: MEXaHWYEeCKOe [BH)KEHUE,
TEIUIOBOE JBMIKEHHME YacCTHUI] BEILIECTBa, TEIJIOBOE paBHOBECUE, OpOYHOBCKOE JBHUYKEHHE,
muddy3us, HClMapeHue, KHUIEHHE W KOHJEHCalus, I[UJIaBJI€HHE W  KpUCTAJIM3alus,
HaIlPaBJIECHHOCTh TEIUIONEpENadt, SJIEKTPU3aLUs TeJl, SKBUIIOTEHIMAIBbHOCTh ITOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA;

® [POBOAMTH HCCIIECOBAHUE 3aBUCUMOCTH OIHOM (DU3NYECKOH BENMYMHBI OT JIPYrod ¢
MCIIOJIb30BaHUEM TMPAMBIX H3MEPEHHH, MPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yJabTaThl MOJIYYEHHOW 3aBUCHUMOCTH (U3UUECKUX BEJIWYMH B BHUJE TPapUKOB C y4ETOM
a0COTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUs;

® TIPOBOAUTH KOCBEHHbIE U3MEPEHHUS (PU3NUECKUX BEIUYMH, IPU 3TOM BBIOMPATh ONTHUMAJIbHBIH
METOJ HW3MEpEHHUs, OLEHHMBATh aOCOJIOTHBIE M OTHOCHTEIbHBIC IOTPEUIHOCTH MpPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

® [IPOBOJUTH ONBITHl IO IPOBEPKE MPEIJIOKEHHOW T'MIOTE3bl: IJIAHUPOBATh SKCIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh MOJyYE€HHBIE Pe3yJIbTaThl U JIeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;

e coOmoaaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEACHUH HCCIEI0BaHUN B paMKaxX y4eOHOro
JKCIIEPUMEHTA, MPAKTUKYMAa U y4eOHO-UCCIIEIOBATENLCKON 1 MPOSKTHON
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® JIEATENIFHOCTH C HCIHOJb30BAHUEM HM3MEPUTENbHBIX YCTPOWCTB M  JaOOpaTOPHOTO
000py10BaHuUS;
e pemath pacuéTHHIC 3a/1a4M C SIBHO 33JaHHOW M HESBHO 3aJaHHON (PM3MUECKOW MOJEINbIO: Ha
OCHOBaHUHM aHallM3a YCIOBUS OOOCHOBBIBaTH BBIOOD (PU3MYECKOW MOJIEIH, OTBEyarolei
TpeOOBaHUSAM 3aJaud, NPUMEHITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IIOCTYJAThI
buznyecKux Teopuil IpU UCIIOIB30BAaHUU MAaTEMAaTUYECKUX METOJIOB PEIICHHUs 3a/1a4, IPOBOIUTD
pac4€Tbl Ha OCHOBAHMM HMMEIOLIMXCS JAaHHBIX, aHAJIU3UPOBATh PE3YJILTATHI U KOPPEKTUPOBATH
METO/Ibl PELICHUS] C YYETOM MOJTYUYEHHBIX PE3YJIbTaTOB;
e pelaTh KaueCTBEHHbBIE 33/1a4H, TpeOyolIue NPUMEHEHHUs 3HAaHUI U3 Pa3HbIX pa3JesioB Kypca
¢u3uKy, a TaKKe WHTETPAalUd 3HAHWNA W3 JAPYTHX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBAaTh JIOTUYECKYIO LENOYKY pacCyXJEHHHl C ONOpOil Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,
® JICIIOJIB30BAaTh TEOPETUUECKHUE 3HAHUSA JUISI OOBSICHEHUS OCHOBHBIX NPUHIMIIOB pabOTHI
W3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;
® TIPUBOJUTH MPUMEPHI BKIIAZa POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU,
B 00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
® aHAJIM3UPOBaTh M OLEHUBATh IOCJIEACTBUSA OBITOBOM M IMPOU3BOJCTBEHHOM JEATEIBHOCTH
YeNOBEeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIIECCaMU, C MO3UINI IKOIOTHYECKO 0€30MacHOCTH,
IIPEACTABICHUM O PalMOHAIBHOM IIPUPOAOIOIB30BAHUM, a TAKKE Pa3syMHOM HCIIOJIIb30BaHUU
JTOCTHKEHUI HayKU U TEXHOJIOTUH JJIsl JalbHEHIIIero pa3BUTHUS YeTIOBEUECKOro 00IIeCcTBa;
® TPUMEHATH pPa3IMyYHbIE CHOCOOBI PaboThl ¢ HHpOpManmeld (HU3MUECKOTO COIEPIKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHM, MPU 3TOM HCIOJIB30BaTh
COBpPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, MEepPepaboTKH M TPEIbSBICHUS
y4eOHOM ¥ HAY4YHO-MIOMYJISIpHON uWHGOpMalMU, CTPYKTYpUPOBAaHUS H HHTEpIpETaluu
uHpOpMallMY, TOJyYeHHOH W3 pa3lWYHbIX HMCTOYHUKOB, KPUTHYECKH AaHAIM3HPOBATH
MOJTy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HaHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(DOPMaIUH;
® [POSIBIISATH OPraHU3ALMOHHBIE M MTO3HABATEIbHBIE YMEHHUS CAMOCTOSATEIBHOTO MPUOOPETEHUS
HOBBIX 3HAHHH B IpoIiecce BHIOJHEHUS IPOSKTHBIX U y4eOHO-UCCIe10BaTeIbCKIX PadoT;
e paboTaTh B TPYIIE C UCIOJIHEHUEM pPa3IMYHBIX COLMAIBHBIX pOJIeH, IIaHupoBaTh padoTy
TPYIIIBI, PAlMOHAJIBHO PACIpPEAEIATh NEATEIbHOCTh B HECTAHJAPTHBIX CUTYalHsX, aJeKBATHO
OLIEHUBATh BKJIAJ] KaXKJA0T0 U3 YYaCTHUKOB I'PYMIIbI B PELICHUE PaccMaTprUBaeMoil MpooIIeMbl;
® MPOSIBIATH MOTUBAIMIO K OyIyliell mpodecCHoHaNnbHOM AeATeNIbHOCTH MO CIEHUATBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K konny obydenus B 11 knacce npeIMETHbIE pe3ysbTaThl Ha YIiTyOJIEHHOM YpOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:
® [IOHMMAaTh POJIb (PU3UKH B HSKOHOMHUYECKOM, TEXHOJIOIMUECKOM, COLMATbHOM M 3TUYECKOU
cdepax IesITeIbHOCTH YellOBeKa, pOjib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOI KapTHHE MHpa,
POJIb ACTPOHOMMHU B IPAKTUYECKOM AEATENBHOCTH YETOBEKA U JATBHEUIIIEM HAyYHO-TEXHUYECKOM
pa3BUTHH, 3HAYCHUE ONUCATEIbHOM, CHCTEMATU3UPYIOLIeH, 00BICHUTEIbHOM 1 MPOTHOCTHYECKON
byHKIUN PU3NYecKoil TEOpuu — 3IEKTPOJUHAMUKH, CIEHUATbHOW TEOPUH OTHOCHUTEIBHOCTH,
KBAaHTOBOH (DM3UKHU, pOJIb (PU3HUECKON TeOpuH B (POPMUPOBAHUHU MPEJCTABICHUH O (hrU3nUecKOi
KapTHUHE MHpa, MECTO (HU3MUECKON KapTHHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IIPUPOJE;
® pasnuyaTh YCJOBUS NMPUMEHUMOCTH Mojenel (U3NYeCKHX TeJl M MPOLECCOB (SABICHH):
OJIHOPOJHOE JJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE IIOJIsl, TapMOHHUYECKUE KoseOaHus,
MaTEMaTUYECKUH MaATHUK, MWJCAIbHBIA NPY)KUHHBI MAasTHUK, T'apMOHMYECKHE BOJIHBI,
UJeaNbHBIA KOeOaTebHbIN KOHTYP, TOHKAs JIMH3a, MOJICJICH aTOMa, aTOMHOTO s/Ipa U KBAHTOBOM
MOJICIIN CBETA,
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® paznuyaTh ycIoBHUS (TpaHUIIBI, 0OJACTH) MPUMEHUMOCTH (DH3UYECKHX 3aKOHOB, MOHUMATh
BceoOMii xapakrep (yHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYCHHOCTh WCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® AHAJIM3UPOBATH U OOBICHITH 3JIEKTPOMArHUTHBIE MPOIIECCHI U SIBJICHMUS, UCIIOJIb3YsI OCHOBHbBIE
MOJIOKEHUS U 3aKOHBI JJIEKTPOJIMHAMUKUA W CHEIUAIBHON TEOPHH OTHOCHUTEIHHOCTH (3aKOH
COXpaHEHHUs 3JEKTPUUECKOro 3apsiaa, cuia Ammepa, cuia JlopeHia, 3aKOH 3JeKTPOMarHUTHON
uHayKuuy, npaswio Jlenna, csazp DIC caMOMHAYKIIMU B 3JIEMEHTE AJICKTPUUYECKON IIEMU CO
CKOPOCTBIO HW3MEHEHHUs CHJIbI TOKa, IIOCTYJIaThl CIEUUATbHOW TEOPHUH OTHOCHUTEIHHOCTH
OifHIITEHHA);

® AHANM3HWPOBATh M OOBSICHATH KBAaHTOBBIC NPOIECCHl W SBJICHHS, HWCIOJB3YS IOJIOKCHUS
KBaHTOBOW (hm3uku (ypaBHeHUe DHHIITEHHA uisi (hoTodPdeKTa, MEPBBId U BTOPOU MOCTYJIATHI
Bopa, mnpuHOMN cooTHOmIeHHUs HeomnpenenéHHocTeil ['ei3enOepra, 3aKOHBI COXpaHEHUS
3aps0BOIO U MAacCOBOTO YHCEN W SHEPruu B SACPHBIX PEaKIUsAX, 3aKOH PaJMOaKTUBHOTO
pacriana);

® ONHCHIBATh (PU3UYECKUE MPOIECCHI W SIBJIICHUS, HCIIOJNB3YysS BEIMYHUHBI: HAIMPSHKEHHOCTH
ANEKTPUYECKOTO TMOJsI, TOTEHIHAN AIIEKTPOCTATUYECKOTO TIOJIsA, PAa3HOCTh IOTEHIIUAJIOB,
QJICKTPOJIBIDKYINAS CHJIA, WHIYKIMS MAarHUTHOTO IIOJISI, MarHWTHBIM TOTOK, cuia Awmrepa,
WHAYKTUBHOCTb, OJJIGKTPOJBIDKYINAs CHUJIa CAMOMHIYKIUH, OJHEPrHsi MAarHuTHOTO OIS
MIPOBOJHHUKA C TOKOM, PEISITUBUCTCKUN HUMITYJIbC, TIOJTHASL YHEPTHS, SJHEPTHS IMOKOsI CBOOOIHON
YaCTHULIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE UMCIIO U 3apsijl Aapa, YHEPTHs CBSI3U AApa;

® OOBSCHATH OCOOEHHOCTU MPOTEKAHMs (PU3MUECKUX SBICHUMN: SJEKTPOMArHUTHAs MHIYKIUS,
CaMOMH[YKITUSI, pe30HaHC, HHTep(epeHIus BOIH, TudpaKius, JUCIICPCHs, TTOJIHOC BHYTPCHHEE
oTpaxkenue, ¢potodnekrpudeckui 3dpdext (poroaddekr), anbda- u 6era-pacmansl sjaep, raMma-
U3JIydeHue sep, GU3ndecKrue MPUHIMIEI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

® OMpeAeIATh HAPABICHUE WHAYKIIMA MAarHUTHOTO IOJISI TPOBOJHHUKA C TOKOM, CHITBI AMIIepa U
cubl JIopeHna;

® CTpPOUTH U300paKeHHE, CO3/]TaBAEMOE IITIOCKUM 3€pKajioM, TOHKOM JIMH30M, U PACCUUTHIBATD €TO
XapaKTePUCTHUKU;

® TIPUMEHSATH OCHOBOIIOJATAIOIINE ACTPOHOMUYECKHE MTOHSTHS, TEOPUH U 3aKOHBI JJISl aHAIHM3a U
00BsICHEHUST (PU3UYECKHUX TPOIECCOB, MPOMCXOMANIUX B 3BE3/IAX, B 3BE3NHBIX CHCTEMax, B
MEXTaTaKTH4YeCKON cpefie; ABMKEeHUs HeOECHBIX Tel, IBOJIOLNHU 3BE3/ U BeeneHHOl;

® TIPOBOAMUTH HCCIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKHX BEIMYMH C UCIOIB30BAHUEM MPSIMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOTYYCHHON
3aBUCUMOCTH (PU3WYECKUX BEIUYHMH B BUJE TPaPUKOB C YYETOM aOCONIOTHBIX MOTPEIIHOCTEN
U3MEPEHUH, JIeNlaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICAOBAHMS,

® TIPOBOJHUTH KOCBEHHBIC H3MEPEHUS (PH3NYECKUX BEIMYMH, IIPH TOM BBIOMPATH ONTHMAIBHBIH
METOJI W3MEPEHHs, OIEHUBATh aOCONIOTHBIE M OTHOCHTENBHBIC MOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

® TIPOBOJHTH OIBITHI TIO TPOBEPKE MPETIOKECHHON TUIOTE3bl: TUIAHUPOBATH JKCIEPHUMEHT,
coOupaTh dKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJTYUYCHHBIE PE3YyIbTaThl U JCNaTh
BBIBOJ] O CTaTyCe MPEIJI0KESHHOMN TUITOTE3BI;

® OIKCHIBATH METOBI TIOJyUEHUST HAYYHBIX ACTPOHOMUYECKHIX 3HAHU;

e CoOIIOAaTh MpaBuiIa 0E30MacHOTO TPY/Aa IPY MPOBEICHUH HCCIIEIOBAHUI B paMKaX yu4eOHOTO
DKCIIEPUMEHTA, TMPAKTUKyMa H y4eOHO-MCCIENOBATENbCKOW M MPOEKTHON esATENbHOCTH C
UCTIOJIF30BaHUEM M3MEPHUTEIBHBIX YCTPOUCTB U JTA00OPaTOPHOTO 000PYIOBAHNUS;

e pemiaTh pacuéTHBIE 3a/1a4M C SIBHO 33/IaHHOW M HESBHO 33aJJaHHON (PM3MUYECKOW MOJENBI0: Ha
OCHOBAHHY aHAJIN32a YCIIOBHSI BBIOMPATh (GU3UIECKUE MOJIENTH, OTBEYAIOIINE TPEOOBAHHSIM 3a/1a4H,
OPUMEHSTh (HOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (U3MYECKUX TEOpUd TMpu
MCIOJIb30BAaHNU MaTeMaTHYEeCKHUX METOJIOB pEIleHUs 3aJa4, MPOBOAUTH PacYEThl HA OCHOBAaHUU

27



UMEIOIINXCS TAaHHBIX, aHATM3UPOBATH PE3YIbTATHI 1 KOPPEKTHPOBATH METOIBI PEIICHHS C YUYETOM
MOJTyYEeHHBIX PE3yJIbTATOB;

e pemaTh KaueCTBEHHBIC 3a/1a4H, TPEOYIOIINe MPUMEHEHUS 3HAHUIA U3 Pa3HbIX pa3JieioB Kypca
Gu3KMKKM, a TaK)Ke MHTETPAMH 3HAHWK U3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO LUKIIA!
BBICTPAWBaTh JIOTUYECKYIO IICTIOYKY pAacCyXJICHUH C OMNOpoil Ha W3yYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

® UCIONBb30BaTh TEOPETUYCCKUE 3HAHWS Ui OOBSCHEHHS OCHOBHBIX MPHUHIIUIIOB PaOOTHI
U3MEPUTEITBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIECCOB;

® TIPUBOJUTH IPUMEPHI BKIIaJIa POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTUE HAYKH,
B 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

® AHANM3HWPOBATh M OIEHUBATH TOCJICACTBUS OBITOBOW WM IMPOU3BOJCTBEHHOW EATEIHHOCTH
YeNIOBeKa, CBA3aHHOW ¢ (PM3MUYECKUMH MPOIECCAMH, C TMO3UIUI 3KOJIOTMYECKONH 0E30MacHOCTH,
MPEJICTABICHUA O PAIMOHATBLHOM TPUPOJIONOIH30BAHUK, a TAKKE Pa3yMHOM HCIIOJIb30BAHHUU
JOCTHDKEHUH HAyKH U TEXHOJIOTHI JIJISl TaTbHEHIIIETO pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

® IMPUMCHSATH Pa3IMYHBIC CIIOCOOBI PabOTHl ¢ WHpOpMaNMeHd (QHU3UUECKOTO COJCPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHHA, IPH 3TOM HCIOJIb30BaTh
COBpPEMCHHBbIC WH(GOPMAIIMOHHBIC TEXHOJOTMU IS TIOMCKA, MEepPepabOTKU M IPEIbSBICHUS
y4eOHOM ¥ HAYYHO-TIOMYJISIPHOH WHQGOpMAIMU, CTPYKTYPUPOBAHHUS W HWHTEPIPETANUN
UHPOpPMAILIUK, TIOJIyYCHHOH W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH
MOJTy9aeMy 0 HH(POPMAITUIO U OLICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIONIUXCS 3HAHUIA,
TaK ¥ Ha OCHOBE aHAJIM3a NCTOYHUKA HH(OPMAIUH;

® T[POSIBIISATH OPraHU3AIMOHHBIC M MTO3HABATEIBHBIC YMEHHUS CAMOCTOSATEIILHOTO MTPUOOPETEHUS
HOBBIX 3HAHHUH B IMPOIIECCE BHIMOTHCHUS MPOCKTHBIX U yU4EOHO-UCCIICIOBATEILCKUX padoT;

e paboTarh B TPYyNIE C WUCIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUTAHUPOBATH PabOTy
TPYIIBI, PAMOHAIBHO PACHpPENeNaTh NeSTeNbHOCTh B HECTAHAAPTHBIX CUTYyAIHsIX, aJeKBATHO
OIICHUBATPH BKJIA] KAX/IOTO U3 YUACTHUKOB TPYIIIHI B PEIICHUE PAaCCMaTPHBAECMON TTPOOIIEMEI;

® TIPOSBIATH MOTHBAIMIO K Oyaymiel mpodecCHOHATBLHOW JAEITeIFHOCTH M0 CIEIUAITBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.
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4. TEMATHYECKOE IINTAHUPOBAHHUE
11 A KJIACC

KoaunuyecTBO 4acosB

Ne
HaumeHoBaHuUe pa3aesioB U TeM MPOTrPaMMbI DJieKTpoHHbIE (I (PPOBBIE)
n/n Bcero KP 1P o0pa3oBaTeIbHbIE PeCypChl
Paznen 1. JIEKTPOAMHAMUKA
bu6mmoreka [IOK
11 MarsurHoe nose 14 https://m.edso0.ru/7f41c97c
1.2 DNEKTPOMAarHuTHAsE UHIYKIUS 13 1 ﬁgg;?/ﬁeezz(iorﬁﬂ £41c97¢
Hroro no pazneny 274.
Pa3nen 2. KOJIEBAHUSA 1 BOJIHBI
2.1 Mexannueckue KoueOaHus 10 EESSJ.I'I;I/?TT]eeKCiZ(IJ_f)OI’IlJ(/7 £41c97¢
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 ﬁggg?/ﬁeezzgjor{fﬂ £41c97¢
2.3 MexaHnuyeckre U 3JeKTPOMarHUTHBIE BOJTHBI 10 1 Egg;?ﬁgi%ii?ﬁn £41c97¢
bu6nmoreka [JOK
24 Onruia 25 ! https://m.edsoo.ru/7f41c97c
Wroro no pazneny 60u.
Pa3znen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
bu6mmoreka [IOK
3.1 Ocroser CTO > . https://m.edsoo.ru/7f41c97c
Hroro mo pazneny Su.
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
41 KopmyckynsipHO-BOIHOBOH Ayann3m 15 https://m.e ds;}).ru 17§41c97¢
bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
4.2 ®dusnka aToma 5 Bubnuotexa LIOK

https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK

4.3 ®dusrka aTOMHOTO SApa U AIEMEHTaPHBIX YaCTHUII 5 hitps://m.edsoo.ru/7f41c97¢
HWroro no pazneny 25 4.
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 ﬁgg;?/(;rfee%as,(i()ﬁ/? £41c97¢
Hroro no pazneny 12 4.
Paznea 6. PUSHUECKHWIN MPAKTUKYM

6.1 Du3nYecKuil MPaKTUKYM 16 16 ‘
Hroro no pazaeny 16 4.
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE

4 | oo s e o o o o B 10K

TACCOR https://m.edsoo.ru/7f41c97c

HWroro no pazueny 10 4.
PesepBHOE Bpemst 10 4.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 165 u. 16
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOT'O ITPOLLECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

» ®usnka. Dnekrpoaunamuka, 10-11 kmacesl/ Msxumes I'.5., CunsikoB A.3., O0miecTBo ¢
OTpaHUYCHHOUN OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe oomecTBo «l3mareascTBo
«ITpocBemenue»

» ®uzuka. Monekynsapras ¢usnka. Tepmogunamuka, 10 kinace/ Mskumes [7.5., CunsikoB A.3.,
OO011ecTBO € OTPaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkironepHoe o6mecTBo «M31aTenbcTBO
«ITpocsenieHue»

» dusnka. Mexanwnka, 10 kinacc/ Mskumes ['.5., Cunskos A.3., O01ecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AkimonepHoe obmiectBo «M3narenbctBo «IIpocBemennes

» ®Ousnka. Konebanus u Bonusl, 11 kmace/ Mskumies I'.51., CunskoB A.3., O0IIecTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkimonepHoe obmiecTBo «M3narenbcTBo «IIpocBemiennes
METOJJUYECKHUE MATEPHUAJIbI 1J151 YYUTEJISA
®dusuka. InexkrpoanHamuka, 10-11 kmacesl/ Msikumes I'.5., Cunsiko A.3., ObmecTBo ¢
OTpPaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODAY; Akmroneproe oomiectBo «M31arenbcTBo
«ITpocsenienue»

» ®uzuka. Monekynsipaas ¢pusuka. Tepmoannamuka, 10 knace/ Msikumes I'.5., Cunsikos A.3.,
OO011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AkironepHoe o01ecTBo «M3marenscTBo
«ITpocBemienne»

» ®usuka. Mexanuka, 10 knace/ Mskumes I'.51., CunsikoB A.3., O0GIIECTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «[IPODA»; Akimoneproe odiectBo «M3aarensctBo «IIpocsemnieHue

» ®usuka. Konebanus u BonHsl, 11 kimace/ Mskumes I'.4., CunskoB A.3., O01ecTBO ¢ orpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; Akumoneproe odmiectBo «M3naarensctBo «IIpocBemenne»

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccwuiickas anekrponnas mkouna https://resh.edu.ru/ IIOK 1 http://nsportal.ru - conmanshast cetb
PabOTHUKOB 00pa30BaHMUS.

2 http://markx.narod.ru/pic/ - pusuka B mkoie.

EJAVHAS KOJUTEKIIUA LIMPPOBBIX OBPA3OBATEJIBHBIX PECYPCOBNhttp://school-
collection.edu.ru/
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HPWIOXEHUE 1

K PABOYEN [TPOTPAMME
YYEBHOI'O IIPEJIMETA
«OU3UKA»

[HOYPOYHOE IVTAHWUPOBAHUE
[TPOI'PAMMbBI YYEBHOT'O ITIPEJIMETA
«DM3UKA» (YTJIYEJIEHHBIM YPOBEHD)
(11 KITACC)
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11 A KVIACC

KoaudecTBO 4acoB

o Jlata DJIeKTPOHHBbIE HU(PPOBLIE
3 Tema ypoka H3VYEHHUS o0pa3oBaTe/ibHbIE
/ y
n/n Bcero KP P pecype
1 B3aumopeiicTBr€ MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. 01.09.2023
MarnutHoe nosie. ['unoreza Ammnepa 1
9 BCKT(Bp MarduTHOMI I/IHl[yi(III/II/I. [IpuHIUTT CynepnO3UIIMUT MarHUTHBIX 1 04.09.2023
nosiei. JIMHUKM MarHUTHOW MHIYKIIMH
3 MarauTHoe 1oJie MPOBOJIHUKA ¢ TOKOM. OTnBIT IpcTena 1 05.09.2023
4 Cuiia AMnepa, eé HanmpaBJieHHe H MOTYJIb 1 06.09.2023 http://interfizika.narod.ru/in
dex.html
5 Pemenne 3amau 1 07.09.2023
6 Cuua Jlopeniia, e€ HanpaBJIeHUE U MOJTYJIb. [[BKeHME 3apssKeHHON 1 08.09.2023
YaCTHUIbl B OJJTHOPOJJTHOM MarHMTHOM I10JI€
11.09.2023
7 [Ipumenenue 3akoHa AMiiepa. DJIEeKTPOU3MEPUTENbHbBIE TPUOOPHI 1
12.09.2023 bubmmoreka IIOK
8 Pemerue 3anau 1 https://m.edsoo.ru/ff0c9778
13.09.2023 bu6nmorexa LIOK
9 Pabora cunsi Jlopenna 1 https://m.edsoo.ru/ff0c98fe
14.09.2023 but6mmorexa [IOK
10 Pemerue 3anau 1 https://m.edsoo.ru/ff0c98fe
MarnauTHoe nosie B BelecTse. @eppoMarHeTuku, napa- u 15.09.2023 bubnunorexa LIOK
11 1 _
IMaMarHETUKU https://m.edsoo.ru/ff0c9acO
12 OcHoBHBIE CBOICTBa heppoMarHeTukoB. [I[pumenenne 1 18.09.2023 but6mmorekxa [IOK
(beppoMarHeTuKoB https://m.edsoo.ru/ff0c9df4
13 Pemenne 3amau nmo teme "Marautaoe mose" 1 19.09.2023
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" " 20.09.2023 bubanoreka HOK
14 Pemenue 3agau mo reme "MarautHoe 1moe hitps://m.edsoo.ru/ff0calso
SIBiIeHUE ANEKTPOMAarHUTHOM UHAYKUHH. [[OTOK BEKTOpa MarHUTHOM 21.09.2023 bubnunoreka LIOK
15 .
UHTYKIUH https://m.edsoo.ru/ff0ca600
16 SJIC mHyKIHH 22.09.2023
i 25.09.2023 bubnuorexa [IOK
17 3aKOH AJEeKTpoMarHuTHOW nHAykiuu dapages hitps://m.edso0.ru/ff0cah8?
26.09.2023 bub6nmoreka [IOK
18 Buxpesoe anexrpuueckoe nose. Toku Pyko https://m.edso0.ru/ff0cad58
27.09.2023 bubnunoreka LIOK
19 O/JC uHAYKIMH B IBUKYLIUXCS TPOBOJHUKAX hitps://m.edsoo.ru/ffocaf0s
20 Pemenue 3amay 28.09.2023
29.09.2023 bubnnorexa [{OK
21 Hpasiio Jlenia https://m.edsoo.ru/ff0cb820
29 HNunyktuBHoCTh. KaTyika MHAYKTUBHOCTH B IIENIM TOCTOSIHHOT'O 02.10.2023 bubnuoreka [{OK
TOKa https://m.edsoo.ru/ff0cb9c4
03.10.2023 bubmmoreka IIOK
23 SiBnenune camounaykuuu. IC caMmouHIyKIMHU hitps://m.edsoo.ru/ffochb86
24 DHeprusi MarHuTHOTO TOJIsl KaTYLIKH C TOKOM. DJIEKTPOMarHuTHOE 04.10.2023 bubnuoreka [{OK
noJse https://m.edsoo.ru/ff0cbd34
25 Pemenue 3amau. 05.10.2023
26 O000mIeHHe U CHCTEMAaTH3alUA 3HAHUI 10 TeMe 06.10.2023 bu6nmorexa LIOK
"JaekTpoanHamMuKa" https://m.edsoo.ru/ff0cc324
97 O000meHne U cUCTeMaTH3alus 3HAHUI 110 TeMe 16.10.2023
"JueKkTpoaMHamMuKa'
" " 17.10 bubmuoreka [{OK
28 KonTpoJsbHasi paGoTa mo temMe " J1eKTPOAUHAMHUKA https://m.edsoo.ru/f0ccas4
29 KonebarenpHas cucrema. CBoOoaHBIE KONeOaHus. ["apMoHIUecKHe 18.10 bubmuorexa [{OK

KoJicOaHus

https://m.edsoo.ru/ffOcccOc
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Kunemarnueckoe U JMHAMUYECKOE OIMHMCAHHE KOJIEO0aTEIbHBIX
JIBIDKCHUN

:‘)HepFeTI/I‘{eCKOC OIIMCaHHC. BLIBO,Z[ JUHAMHWYCCKOI'O OITMCaHuA

19.10

bub6nmoreka [IOK

30 rapMOHUYECKUX KOJeOaHHUH U3 UX YHEPTeTUUECKOT0 U https://m.edsoo.ru/ffoccfe0
KMHEMaTU4YeCKOT0 OMMCAHUS
31 Ammatyzaa u ¢gaza kojebaHui 20.10
[Tepuon U HacToTa kosnebanuid. [leprom MaabIx cCBOOOTHBIX 2310 Bubnmorexa [IOK
32 KOJIeOaHUI MaTeMaTHIECKOTO MasiTHUKA. [lepro cBOOOTHBIX ,
N https://m.edsoo.ru/ff0cc6f8
KoJIcOaHUH MPYKMHHOTO MasiTHUKA
24.10 bubnunoreka LIOK
33 3aryxaromue koebanus. BeiHykeHHbIe KoneOanus. Pezonanc hitps://m.edsoo.ru/ff0cd350
2510 bu6nmorexa LIOK
34 ABTOKOICOAHMS https://m.edsoo.ru/ffOcd4e0
26.10 bubnnorexa [{OK
3 Pemenne saza- https://m.edsoo.ru/ff0cd7{6
Ypok-koHpepenus "MexaHndeckue KoeOaHus B My3bIKaIbHBIX 27.10 bubnmnorexa [JOK
36 " :
UHCTPYMEHTaX https://m.edsoo.ru/ff0cd67a
37 O0o006mIeHre U CHCTeMaTH3alus 3HaHUH 110 TeMe "'MexaHndecKue 30.10 bu6mmoreka IIOK
KoseOanus" https://m.edsoo.ru/ffOcddle
38 DnekTpoMarHuTHBIE Kosiebanus. KonebaTenpHbIN KOHTYp 31.10
39 ®opmyina Tomcona. CBsi3b aMIUIUTYABI 3apsiia KOHJEHCATOPA C 01.11
AMIUIMTYAON CHJIBI TOKA B KOJIeOATeIbHOM KOHTYpE
40 3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM K0Je0aTeIbHOM KOHTYpe 02.11 bubmorexa HOK
Y https://m.edsoo.ru/ffOced22
3aTyxarolye IeKTPOMarHuTHEIE KosieOanus. BeiHy)IeHHBIE 03.11 bubnuotexa [JOK
41 :
3JIEKTPOMAarHUTHbIE KOJIeOaHUs https://m.edsoo.ru/ff0cf02e
42 [Tepemennslit TOk. Pe3rctop 1 KOHAEHCATOP B IIEMH IEPEMEHHOTO 06.11
TOKa
43 Karymika "HIyKTUBHOCTH B IIENTU IEPEMEHHOTO TOKA 07.11 bubmorexa HOK

https://m.edsoo.ru/ff0cf862
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. 08.11 but6mmoreka [IOK
44 3akon OMa AJis1 2JIEKTPUYECKON [IEeMU ePEMEHHOr0 TOKa https://m.edsoo.ru/ffocfad2
MonHOCTh MEPEMEHHOI0 TOKA. AMILTUTYAHOE U ACUCTBYIOIIEE 09.11 bubmmoreka [JOK
45 -
3HAYE€HHE CHUJIBl TOKA M HAIPSKCHHUS https://m.edsoo.ru/ffOcfc68
N 10.11 bub6nmoreka [IOK
46 Pe3onHaHC B 25IeKTpUUYECKOM 11ETTH hitps://m.edsoo.ru/ffOcE6f0
13.11 bubnuorexa [IOK
4 Pemerre sa1as https://m.edsoo.ru/ffOcfel6
WneansHbiif Tpanchopmarop. [IponsBoacTso, nepenava u 14.11 bubmuorexa [JOK
48 o _
noTpebIeHUE IJICKTPUUCCKON SHEPTHU https://m.edsoo.ru/ffOcffc4
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE FJIECKTPOIHEPTUH. 15.11 bubmmoreka [JOK
49 . .
KynbpTypa HCII0JIb30BaHUS SJIEKTPOIHEPTHH B IIOBCEIHEBHOM KM3HU https://m.edsoo.ru/ff0d015e
16.11 bu6nmorexa LIOK
S0 Penterre 3azat https://m.edsoo.ru/ff0d04a6
51 Pewenne 3anau 17.11
50 O06o01IeHre U crucTeMaTu3alys 3HaHU| 10 TeMe 27.11 bubnnorexa [JOK
"DJIeKTpOMarHUTHbIC KoJieOanus" https://m.edsoo.ru/ff0d0302
28.11 bubmuoreka [IOK
53 MexaHndecKkre BOJIHBI. XapaKTePUCTUKA MEXaHMYIESCKUX BOJIH hitps://m.edsoo.ru/ff0d091a
. 2011 bu6nmorexa LIOK
54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/ffodOafa
01.12 bubmuoreka [IOK
55 3ByK. XapakTePUCTUKH 3ByKa https://m.edsoo.ru/ff0dOafa
WNudpasByk u yneTpa3Byk. [llymoBoe 3arpsizHeHne OKpysKaromen 30.11 bubnmnorexa [JOK
56 _
cpebl https://m.edsoo.ru/ff0d0ca8
01.12 bubnuotexa [JOK
o7 | Pemenne sana https://m.edsoo.ru/ffodofd2
58 DJIeKTpOMAarHUTHBIE BOJHBL. M3TydeHue 3JIeKTPOMarHUTHBIX BOJTH 04.12
59 DHeprus AMEKTPOMArHUTHBIX BOJTH. CBOWMCTBA 3JIEKTPOMArHUTHBIX 05.12 bubnuotexa [JOK

BOJIH

https://m.edsoo.ru/ff0d1162
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60 [IIxana 3neKTpOMarHUTHBIX BOJIH. [[pMEeHEeHHE 3JIeKTPOMAarHUTHBIX 06.12 but6mmoreka [IOK
BOJIH B TEXHHUKE H OBITY https://m.edsoo.ru/ff0d1356
[TpuHIMIIBI paIMOCBSA3U U TENEBUICHUS. Pagnonokamusi. 07.12 bubnunoreka LIOK
61 N .
DJICKTPOMArHUTHOE 3arps3HEHUE OKPYKAKOIICH CPeJIb https://m.edsoo.ru/ff0d0e38
62 Koumponvnana paooma no meme "Konebanusn u éonnvt"”’ 08.12
63 CBeT. 3aK0H NPSIMOJIMHEIHOT0 PACIPOCTPAHEHNSI CBETA 11.12
64 Pemenue 3a1a4y Ha NpUMeHeHH e 3aKOHA MPSIMOJIUHEHHOT0 12.12
pacnpocTpaHeHHusi CBeTa
65 OTtpa:kenue cBera. Iliiockoe 3epkaso. Chepuueckoe 3epkajio 13.12
IIpesomienue cBeTa. AGCOJTIOTHBIN U OTHOCHTEIbHBII
66 nokasareJib npejaomJienus. [lojiHoe BHyTpeHHee oTpa:keHue. 14.14
IIpeae/ibHBII YroJ NOJHOT0 BHYTPEHHEI0 OTPAKEeHUsI
67 Pemenue 3a1a4y Ha NpUMeHeHH e 3aKOHOB OTPaKeHUs U 15.12
npeJioMJIeHHsI CBeTa
68 Xoa ayudeii B npusme. J{ucnepcusi ceera. Ci10:KHBIH COCTaB 18.12
oesoro ceera. LlBer
69 JInn3pl. ®OKyCHOE PACCTOSIHME  ONITHYECKAs CHJIA JIMH3bI 19.12
70 ITocTpoenne n3o0pakeHunii B JIMH3aX U UX CHCTEMax. 20.12 bubmuoreka [IOK
YBeauuenne TUH3LI ' https://m.edsoo.ru/ff0c9778
Pemenue 3a1a4 Ha MOCTPOeHH e U300PAKEHUI, MOJTyUaeMbIX € 21.12 bubmmoteka IIOK
71 _
NMOMOIIBIO JIHH3 https://m.edsoo.ru/ff0c98fe
2212 but6mmorekxa [IOK
72 I'na3 kak onTuyeckasi cucremMa hitps://m.edsoo.ru/ff0co8fe
Pemenne 3apau. Ilpeaesibl npuMEeHUMOCTH reOMeTPUYECKOM 2512 bubnunorexa LIOK
73 :
ONTHKH https://m.edsoo.ru/ff0c9ac0
26.12 but6mmorekxa [IOK
74 CkopocTh cBeTa M METO/IbI €€ U3MepPEeHust https://m.eds00.ru/ff0codf4
75 Jucnepcus cBera 21.12
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28.12 but6mmoreka [IOK
76 Hurepgepenuns caera https://m.edsoo.ru/ff0cal50
77 KorepeHnTHbIe HCTOYHMKH. Y CJI0BHA HAOII0I€HUSI MAKCUMYMOB 29.12 bubnunoreka LIOK
1 MUHHUMYMOB https://m.edsoo.ru/ff0ca600
78 Pelrenue 3aaau 09.01
10.01 bubnunorexa LIOK
7 Tlpnvenenue uuTepGepenin https://m.edsoo.ru/ffOcab82
11.01 bub6nmoreka [IOK
80 Auppakunus coera https://m.edsoo.ru/ff0cad58
81 JAudppakunoHHas pemérka. Y ciaoBue Ha0J0eHUS TJIABHBIX 12.01 bubnunoreka LIOK
MaKCHMYMOB https://m.edsoo.ru/ffOcaf06
82 Pemrenue 3aaau 15.01
16.01 bubnunoreka LIOK
83 IMonepeyHocTh cBeTOBBIX BOJIH. [losipu3zanus cBera htts://m.eds00.ru/f0ch820
17.01 bu6nmorexa LIOK
84 Pewenne sazas https://m.edsoo.ru/ffOcb9c4
18.01 bubmmoreka IIOK
8 CreTopbie siB1enust & npupone https://m.edsoo.ru/ff0cbb86
. " " 19.01 bu6nmorexa LIOK
86 O0o001Eenne U cHCTEMATH3 AU 3HAHUI o Teme ""OnTHka https://m.edsoo.ru/ffochd34
87 Koutposbnas padora no reme «Onruka» 22.01
88 ['paHu1IBl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. 3aKOHBI 23.01 bu6nmorexa LIOK
9JIEKTPOMHAMHUKH U MPHHIIAI OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cc324
89 [TocTymatel crienuaabHONW TEOPUH OTHOCUTEITHBHOCTH 24.01
[IpocTpancTBeHHO-BpeMeHHOM nHTepBal. [IpeobpasoBanus
90 Jlopenmna. YcnoBrue npuauHHOCTH. OTHOCUTEIIEHOCTD 25.01 Eg6g7lﬁe§11(]i)2§/ﬁ0ma5 4
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU M COKPAILEHUE JJIUHBI Ps-iim. '
91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI 26.01 Bubmorexa OK

https://m.edsoo.ru/ffOcccOc
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CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI.

29.01

but6mmoreka [IOK

92 DHeprus MoKost https://m.edsoo.ru/ffOccfe0
93 PaBHOBECHOE TEIIIOBOE M3ITYUCHHE 30.01
31.01 bub6nmoreka [IOK
94 3aKoH emelenus Buna https://m.edsoo.ru/ff0cc6f8
01.02 bubnunorexa LIOK
95 TI'unoresa M. [linanka o kBaHTax. @OTOHBI hitps://m.edsoo.ru/ffocd350
02.02 bubmuorexa [IOK
% JHepruA  MMIIYIIEC (OTOHA https://m.edsoo.ru/ff0cd4e0
05.02 bubnnorexa [{OK
97 ®oroaddexr. Onbite A. I'. CroneroBa. 3akoHs! hoToddhdekTa hitps://m.edsoo.ru/ffocd7f6
98 VYpasuenue DitHmreitna 11 poroaddexra. "Kpacnas rpanuna” 06.02 bubnnoreka [JOK
doroaddexra https://m.edsoo.ru/ff0cd67a
07.02 bubnnorexa [{OK
99 JaBnenue cBera. OnbitTel [1. H. JIeOGenena hitps://m.edsoo.ru/ffocdd e
100 BosHOBBIE CBOMCTBA YacTHIL 08.02
101 Boumnnbr ne bpoiins. Jlnuna BonHb 1e bpoitns u pazmepsl 001acTi 09.02
JIOKQJIM3AIMH JBUKYIIEHCS YaCTHIIBI
i . 12.02 bu6nmorexa LIOK
102 KopmyCky.1pHO-BOIHOBOH AyatHsM https://m.edsoo.ru/ff0ced22
13.02 bubmmoreka IIOK
103 Judpakius 37eKTPOHOB Ha KpUCTaJIaxX https://m.edsoo.ru/ffocfo2e
104 Crneuuduxa usmepenuit B Mukpomupe. COOTHOIIEHUS 14.02
HeomnpeaenéHHocrel ['elizenOepra
15.02 but6mmorexa [IOK
105 | Pememme rpaguaeckux 3anad https://m.edsoo.ru/ffOcf862
. 16.02 bubnunorexa LIOK
106 | Pemerme paciérHbIX 3a7at https://m.edsoo.ru/ffOcfad2
107 KonTtpomnpHas padora o temam: "OcHossl CTO", "KopmyckymsipHo- 26.02 bu6nunorexa LIOK

BOJTHOBOM JTyanu3Mm"

https://m.edsoo.ru/ffOcfc68
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108 OnbITHI IO UCCTENOBAHMIO CTPOEHU aTtoMa. [lnanerapHast moaenb 27.02 but6mmoreka [IOK
atoma Pesepdopna https://m.edsoo.ru/ffOcf6f0
28.02 bubnunoreka LIOK
109 Hoctynatsi bopa https://m.edsoo.ru/ffOcfel6
. 29.02 bub6nmoreka [IOK
110 Bunei criektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOA0poaa hitps://m.edsoo.ru/ffoctfcd
01.03 bubnunoreka LIOK
111 CroHTaHHOE U BBIHYKJIEHHOE U3JIyUYE€HHUE CBETA https://m.edsoo.ru/ffod015e
04.03 bub6nmoreka [IOK

112 Jlasep https://m.edsoo.ru/ff0d04a6

113 Hyxnonnas mozens sipa I'eiizenOepra-HBanenko. 3apsia u 05.03
MaccoBoe uucio sapa. M3oronsl. PainoakTHBHOCTD
3aKOH pain0aKTUBHOTO pacnaaa. CBONCTBA HOHU3HPYIOIIETO

114 W3JIy4eHHUs. BivsiHue pagnoakTHBHOCTH HA KUBBIE OPraHU3MBI. 06.03 EH6H,HOTeKa HOK
Jlosumerpis https://m.edsoo.ru/ff0d0302
DHeprus CBS3U HYKIIOHOB B sifipe. SnepHbie cuibl. JlepekT macchl

115 snpa. Snepuslie peakuun. SnepHsie peakTopsl. [IpobiemMsr 07.03 Bu6moteka [JOK
yIpaBIIEMOr0 TEPMOSIIEPHOTO CUHTE3a. DKOJIOIMYECKHE ACTIEKThI https://m.edsoo.ru/ff0d091a
Pa3BHUTHS SJICPHON YHEPTCTUKH
MeTo/Ibl perucTpaly U UCCICOBAHUS SJIEMEHTAPHBIX YaCTHII.

116 DyHIaMEeHTaIbHbIE B3aUMOAEHCTBUSA. baprOHbI, ME30HBI 1 11.03 bu6mmoteka IIOK
nentonsl. [IpencraBnenne o CtanmaptHoit monenu. Kpapk- https://m.edsoo.ru/ff0dOafa
TJIFOOHHAS MOJIEITh aJIPOHOB

117 ®dusuka 3a npeaenamu CtangapTHol Mozenu. TéMHas MaTtepus u 12.03 bubmmoteka IIOK
TéMHas SHeprus. EnuHCTBO pu3nueckoil KapTUHBI MUpPa https://m.edsoo.ru/ff0dOafa

13.03 bubnmnorexa [JOK

118 Dranbl pa3BUTHS aCTPOHOMUU. 3HAYCHUE ACTPOHOMHUH hitps://m.edsoo.ru/ff0d0cas
IIpuMeHUMOCTh 3aKOHOB PU3UKH IS 00BSICHEHUSI IPUPOIBI

119 KOCMUYeCKMX 00beKTOB. MeToIbl ACTPOHOMMYECKUX 14.03 BH6H_HOTeKa LOK
O — https://m.edsoo.ru/ff0d0fd2

120 CoBpeMeHHbIE ONTHYECKHE TeJIeCKONbI, PATHOTEIECKONbI, 15.03

BHeaTMOc(epHasi aCTPOHOMMUSA
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Bun 3Bé3nnoro neda. Cozpe3nus, sipkue 3B€3/1bl, JIAHETHI, X 18.03 but6mmoreka [IOK
121 .
BUAMMOE ABHKEHHE https://m.edsoo.ru/ff0d1162
Conneunas cucrema. Comnnne. CoslHeUHast akTUBHOCTD. VICTOUHMK 19.03 bubnuorexa [IOK
122 N .
sueprun CoutHIa 1 3BE3]1 https://m.edsoo.ru/ff0d1356
3BE3/bI, UX OCHOBHBIE XapaKTEePUCTUKH. Jlnarpamma 20.03 bub6nmoreka [IOK
123 " e " .
CHEKTPAIBHBIN KJIACC — CBETUMOCTh https://m.edsoo.ru/ff0d0e38
124 3Be31bI IJIABHOM MOCIIEI0BATEIILHOCTH 21.03
195 Brytpennee ctpoenue 38€31. CoBpeMEHHBIE TIPEICTABICHUS O 22.03
MIPOUCXOKACHUH U BoJonnu CoJiHIA U 3BE3/T. DTallbl )KU3HU 3BE3]T
126 Muneunsiii [Iyte — Hama ['amaktuka. Tunel ranaktuk. Y€puslie 2503
JIBIPHI B SIIPax TaJIAKTHK '
Bcenennas. Pacuiupenne Beenennoii. 3akon Xa66ma. Teopus bubnnoreka [JOK
127 26.03 _
Bosbioro B3pbiBa. PemMKTOBOE M3ITyUeHHE https://m.edsoo.ru/ff0d1162
bubnunoreka LIOK
128 Macmrradnas crpykrypa Beenennoi. Meraraiakruka 27.03
PYKTYP https://m.edsoo.ru/ff0d1356
N bubnuoreka [{OK
129 Hepeménnrie mpo6iaeMbl aCTPOHOMHH 28.03
P P P https://m.edsoo.ru/ff0d0e38
®uznyeckuil npakTukyM no teme "MccnenoBaHue MarHUTHOTO IOJIS
130 MOCTOSHHBIX MaruuToB'" win "MccnegoBanue cBOMCTB 02.04
dbeppomarnetukoB" unu "MccnenoBanue ASMCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
®uznyeckuil NpakTUKyM 1o Teme "M3mepenue cuiiel AMiepa" uinm
131 "N3yueHne 3aBUCUMOCTH CHIIBI AMIIepa OT CUJIbI TOKA" MITH 29.03
"OnpeneneHre MarHUTHOW MHAYKLIMHA Ha OCHOBE U3MEPEHUS CUJIBI
Awmrepa”
®dusnueckuil npakTukyM 1o teme "MccnenoBanue siBIeHUs
132 3JIEKTPOMArHUTHON MHAYKIMK" win "OnpeneneHne HHIy KA 01.04
BUXPEBOTO MarHUTHOTO noJist"
du3nyeckuil MpakTUKyM 110 TeMme "VcciienoBanue sBiIcHHS
I?, ,,y A 02.04 bubnunorexa LIOK
133 camonHayKIuu'" win "COopKa MOIEIH AIEKTPOMAarHUTHOTO

reHeparopa”

https://m.edsoo.ru/ff0d1162
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134

®dusndeckuit mpakTUKyM 1o Teme "M3mepenue neproa cBOOOTHBIX
KOJICOAHUH HUTSHOTO U MPY>KUHHOT'O MasSTHUKOB"

03.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

135

Ousnueckuii nmpakTukym 1o teme "IIpeodbpazoBanue YHEPTUU B
MPY>KUHHOM MasiTHUKe"

04.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

136

®dusznyeckuil mpakTuKyMm 1o teme "VccienoBanue nepeMeHHOro
TOKa 4epe3 MOCIIEA0BaTENbHO COEIMHEHHBIE KOHAEHCATOP, KaTyIIKY
u pesucrop" wim "UccnenoBanue paboThl HICTOYHUKOB CBETA B LTI
IIEPEMEHHOT0 TOKa"

05.04

137

®uznyeckuil NpakTUKyM 1o TeMe "M3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

15.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

138

Ouznyeckuil mpakTukyM mo teme "M3mepenune nokazarens
npenomiieHus crena” win "llonydenne n300paxeHus B CHCTEME U3
MIJIOCKOTO 3e€pKaJia v JIMH3bI"

16.04

139

Ouznyeckuil mpakTukyM o teme "HccnenoBanue 3aBUCUMOCTH
(OKYCHOI0 pacCTOSIHUSL OT BEIleCTBA (Ha IPUMEPE KUJIKHUX JIUH3)"
i "M3mepenune hOKyCHOTO pacCTOSIHUSI paCCEUBAIOITUX JIMH3"

17.04

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

140

®dusnyeckuii nmpaktukym 1o teme "Habmonenune audpakuuy,
UHTep(EepeHIINH U MOJIIpU3aluu cBeTa"

18.04

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1356

141

®uznyeckuil npakTukyM 1o teme "OnpenenaeHre UMITyJIbca U
SHEPIUHU PEISITUBUCTCKUX YacTHIl (10 ¢poTorpadusM TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM I10J1e)"

19.04

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

142

®uznyeckuil npakTukyM 1o teme "M3mepenune nocrossuuon Ilnanka
Ha OCHOBe uccienoBanus poroaddexra” unu "Mccnenoranue
3aBUCHUMOCTH CHJIBI TOKA YE€PE3 CBETOAMO/ OT HANPsHKEHU "

22.04

143

dusnueckuil npakTUKyM 1o Teme "MccenoBanue crekTpa
Pa3pEeKEHHOTO aTOMAPHOTO BOIOPOA M H3MEPEHHE OCTOSTHHOM
Punbepra"

23.04

144

®duznyeckuil NpakTukyM 1o teme "HccnenoBanue paguoakTHBHOIO
¢dona ¢ ucnonapzoBanueM ao3umMerpa" win "M3ydeHnue noriomeHus
OeTa-yacTuIil ATFOMUHHEM"

24.04

145

dusnueckuil npakTUkyM o Teme "Habmonenus 38€31H0ro Heba
HEBOOPYXEHHBIM I'JIa30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH 7S ONpeieSIeHHs OJI0KEHHs HeOeCHBIX 0OBEKTOB Ha

25.04
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KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3usi CEeBEPHOTO MOTYyIIaApUs U
spkue 3BE3ab1" uau "HaOmonenus B Teneckon JIyHbI, TUTaHET,
TYMAaHHOCTEH U 3BE3HBIX CKOIUICHUN"

O06o0menre U cucTeMaTu3aiys 3Hanuid. Poib dhusuku u

bub6nmoreka [IOK

146 aCTPOHO HYKOHOMUYECKOM, TEXHOJIOTHYECKOH, COITMAIbHOM 26.04
TPOHOMIH B SKOHOMITH H; TERHOAOTHE 1, CORIBHOM & https://m.edsoo.ru/ff0cf862
ITUYECKOH chepax MesATeIbHOCTH YeJIOBEeKa
147 O06o0menre 1 cucTeMaTr3anus 3Hanuid. Poss 1 Mmecto Gpu3uku u 29,04 bu6nmorexa [IOK
ACTPOHOMHH B COBPEMEHHOIN HAYYHON KapTHHE MUPa ' https://m.edsoo.ru/ffOcfa42
O6o006muenne u cuctemMaru3anus 3HaHui. Ponib pusznyeckoit Teopun B
148 (bopMHUpPOBaHKUHM MPEJACTABICHUHN 0 PU3NUYECKON KapTHHE MUPA, 30.04 bubnuoreka [{OK
MecTO (PU3UUECKON KapTHHBI MUPa B OOILEM PSITy COBPEMEHHBIX ' https://m.edsoo.ru/ff0cfc68
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUHN O MPUPOJIC
bubnuoreka [{OK
149 O06o00mIeHre U cucTeMaTu3alys 3Hanui mo teme "Knnemaruka" 01.05
m 1 https://m.edsoo.ru/ffocf6f0
150 O06o001IeHre U cucTeMaTr3alus 3HaHui 1mo Teme "Kunemaruka' 02.05
151 O0o01IeHre U cucTeMaru3anus 3Hanui o Teme "lunamuka" 03.05
152 O06o01IeHre U cucTeMaru3anus 3HaHui 1o TeMe "CTaTuka TBepAoro 06.05 bubmmoreka [JOK
Tena" ' https://m.edsoo.ru/ff0cf862
0O0001eHne U cucTeMaTH3aIs 3HAHUI 10 TeMe "3aKOHBI bubmmoteka IIOK
153 " 07.05 _
COXpaHEHMs B MEXaHHUKE https://m.edsoo.ru/ffOcfa42
O06o0menre U cucTeMaTr3alus 3HaHui 1mo TeMe "OCHOBBI bubnuoreka [{OK
154 o " 08.05 _
MOJICKYJIIPHO-KHUHETUYECKOW TECOPUH https://m.edsoo.ru/ff0cfc68
155 O06o01enre U cucTeMaTu3alys 3Hanuii mo teme "TepMoarHaAMUKA. 13.05 bubmmoteka IIOK
TennoBble MaluHbI" ' https://m.edsoo.ru/ffOcf6f0
156 O06o0011eHe U cucTeMaTU3alus 3HaHu# 10 TeMe "ArperaTHble 14.05
cocTosiHUs BemecTBa. Pa3oBbie mepexoapl"” '
O06o0menre u cucTeMaTr3als 3HaHUK 1Mo TeMe " IIEKTPUIECKOe
157 " 15.05
moJie
O06o0meHre 1 cucTeMaTu3alus 3HaHui 1mo Teme "TlocTosHHBIN bubmuoreka [{OK
158 . i 16.05 _
JJIEKTPHUECKUI TOK https://m.edsoo.ru/ffOcf862
159 O000menne n cucreMaTu3anis 3Haanii o reMme "Toku B 17.05 but6mmoreka [IOK

pas3iuuHbIX cpegax”

https://m.edsoo.ru/ffOcfa42
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but6mmoreka [IOK

160 O0001eHre U cucTeMaTU3aLMs 3HAaHUI 110 TeMe "MardanuTHoe 1mose 1 20.04 hitps://m.edsoo.ru/ffocfces
PesepBHblit ypok. O0001IeHNE 1 CUCTeMaTH3aIHs 3HAHUH 110 TeMe Bu6mumotexa [JOK
161 " " 1 21.05 _
DJIeKTpOMAarHUTHAS MHIYKIIHS https://m.edsoo.ru/ffOcf6f0
162 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allHsl 3HAHUH 110 TeMe 1 29 05 bubmuorexa [JOK
"Mexanndeckue xoseoanus" ' https://m.edsoo.ru/ff0cf862
163 PesepBHblit ypok. O0001IeHNE 1 CUCTeMaTH3AIMs 3HAHUH 110 TeMe 1 23.05 Bu6mumotexa [JOK
"DJIeKTpOMarHUTHBIE KosleOanus" ' https://m.edsoo.ru/ffOcfa42
PesepBHbIil ypok. O000IICHIE ¥ CHCTEeMaTH3allHsl 3HAHUH 110 TeMe bubmuorexa [JOK
164 " " 1 23.05 _
MexaHu4ecKUe U 3JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/ff0cfc68
165 PeseprHblil ypok. O000IIEHNE 1 CUCTEMAaTH3AIMs 3HAHUH 110 TeMe 1 23.05 Bbu6moreka [JOK
"Onrtuka" ' https://m.edsoo.ru/ffOcf6f0
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 165
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[TPWJIOXEHME 1

K PABOYE [TPOTPAMME
YYEBHOI'O [TPEJIMETA
«OU3UKA»

[IOYPOYHOE IVTAHWPOBAHUE
[TPOIPAMMBI YUEBHOI'O ITPEJIMETA
«®BUKA» (YTJIYBJEHHbIM YPOBEHD)
(11 KJTACC)
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11 xmacc

Konmponvnaa padomaNe3 no meme «Inekmpocmamuxay.

Bapuant 1
1. Tpu napbl IErkuX WAPUKOB MOJBCLICHBl HA HUTSAX = sy s =
VY
(puc  Nel). Kakas mapa UIApUKOB HUMEET / ¥ % ¢ 4 |
. Pe Y ) .fe-¢ 4 P X e
pa3sHOUMEHHBIE 3apsbl? ® & 9 @O

A. nepsas  b. Bropas  B. TpeTbs puc.

2. Kak wm3MeHHUTCS MOAy/Ibh HANPsSHKEHHOCTH AJICKTPUYECKOTO IIOJISI, CO3AaHHOTO
TOYCUHBIM J3JICKTPUYCCKUM 3apaaoM, IpH YBCIWMYCHHU PACCTOSAHHUA OT 3TOrO
3apsna B N paz?

A. Veennuntes B N2 paza. B, YMeHpmmtcs B N pas.  B. Yemumuurcs B N pas.
I'. Yvenbnmres B n? pasa.

3. Moaynp cuibl B3aUMOJCHCTBHS MEXAY JBYMs TOYEUHBIMU 3apsKEHHBIMU
Tenamu paBeH F. UeMy craHeT paBeH MOJyJb CHJIbI B3aUMOJEHCTBHUS MEXIY
TeJIaMM, €CJIM 3apsi/l OJHOTO M3 HHMX YBEIMYHTh B 3 pasa, a 3apsii JIpyroro
YMEHBIINUTH B 3 paza?

A.F. B.9F. B.F/3. TI.F/.

4. Omnpeznenurte CHITy B3aUMOJICHCTBHS AJIEKTPOHA C SIIPOM B aTOME BOJIOPOJIa, €CIIN
paccrosHue Mesxay Humu pasro 0.5 - 108cwm.

5. Kakoil BeanuuHsl 3aps] COCPENOTOUYEH Ha KaXKAOM M3 0OKJIaZOK KOHJEHcAaTopa
éMKOCThIO 1 5SMK®D, 3apsxeHHoro 10 HanpsikeHus 100 B?
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6. B omHOpOIHOM 3MEKTpUYECKOM Moiie ¢ HanpshpkEHHOCThI0 50 B/M HaxomuTcs B
paBHOBECHHM Karmesbka Maccoi 1 mr. Onpenenuts 3apsj KanenabKy.

Koumponvnasn pabomaNe3 no meme «Inekmpocmamuran.

Bapuanr 2

1. Tpu nmapbl JAETKUX IIAPUKOB MOJIBEIICHBI HA HUTAX == =

\ x _7.. ..T._ == 7_.':1,’.'

\ \ / | [

(puc  Nel). Kakas mapa I1IApUKOB  UMEET / Y N 4 4 |
. a T W S
OJTHOMMEHHBIE 3aPSIIbI? @& ; & w;@) @ , 5]

A. nepsas  b. Bropas  B. TpeTbs puc. 1

2. Kak wu3Menutncs cuna KYJIOHOBCKOI'O B3aUMOICUCTBHUS ABYX  TOYCUYHBIX
QJICKTPHUYICCKUX 3apA0B, €CJIN PACCTOAHUC MCIKAY HUMU YBCIIUNYUTDH B 3 pasa?

A. YBenuuutea B 3 paza. b, YMenbuutcesa B 9 pa3z. B, YMenbuures B 3 pasa.
I'. YBenuuutcs B 9 pas.

3. MOIIYJH) CHIJIbI B33HMOII€I>1CTBI/I$I MCKAY ABYM:A TOYCUHBIMU 3aPAKCHHBIMHU TCJIaMU
paBCH F. quy CTAHCT paBC€H MOAYJIb CHJIbI B3aHMOﬂCﬁCTBHH MCXKAY TCJIaMu, CCJIIN
3apsAad OAHOI'O U3 HUX YBCIIMYUTH B 4 pa3a, a 3apsaia Apyroro yMCHbIIHUTL B 2 pa3a?

A.F. b.2F. B.F/l2. T.8F.

4.  ]IBa TIOJIOKWTENBHBIX 3apsfaa W 20 HaxomsaTcss Ha paccTosHUM 10MM. 3apsiasi
B3aUMOJICHCTBYIOT C CHJION 7,2 104 H. Kak BeJIuK KayIblii 3apsan?

5. OmpenenuTs TONIIMHY AUAIEKTPHKA KOHJIEHCATOPA, NIEKTPOEMKOCTh KoToporo2000
n®, mIomaab MOKPHIBAIOIIMX APYT Apyra miacTuH 20 cM?, ecild JUAJIEKTPHK —
napauHUpOBaHHas Oymara (€=2).

6. B mIockoM ropu3oHTaJIbHO PAaCHOI0KEHHOM KOHJICHCATOPE 3apsKeHHAs KaTlis pTYTH
HAXOJIUTCSl B paBHOBECUU IPU HAMPSDKEHHOCTH MO Mexay miactuHamu 600 kB/m.
OnpejieuTh Maccy Karu, eciu eé sapan 4,8 - 1071 Ko
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JBa ToueuHHIX 3apAga AeHCTBYIOT Apyr Ha apyra ¢ cuyoil 16 H. Kaxoit
OyfeT cHJa B3aHMOJEHCTBUA MEMAY HMUMHM, €C/IM YMEHbBIIMTh 3HAYeHUEe
RaXJ0ro 3apAna B 2 pa3a, He MeHAS PaCCTOAHUA MeXIy BUMH?

C xakro#l CUJIOH B3aMMOAECHCTBYIOT ABAa MaJIeHBKHMX 3apAKeHHBIX Ia-
PHKa, HAXOZAIIUECHA B BaKyyMe Ha paccToaHuM 9 cMm gpyr or apyra?
3apaa Kaxaoro mapuxa pasen 3-107° Ki.

B HampaB/ieHHOM BepTHMKAJILHO BBEPX OZHOPOJHOM 3JE€KTPHYECKOM
noje HanpsaxeHuoctsio 2000 B/M HenmoABHIKHO «BHCHT» NBELIHHKA C
sapagom 5 uKa., Ha#innre maccey neuiueaKH. OTBEeT BREIpA3HTE B MHJI-
JUTPaMMax.

Kaxk HU3MeEHTCA 3JIEKTPHYECKAA €MKOCTh ILIOCKOTO KOHZeHCaTopa,
eclid ILIOMIajAb IJACTHH YVBEJHUUYHTL B 3 paza?

IInomaas NnacTuH NJIOCKOro KoeHaeucatopa pasHa 200 cMm?, a pac-
cTosAHHEe MeXIy aumu 8 mm. OnpeZlenyrte SHEPTUIO 3JIEKTPHEYECKOTO
IOJIA KOHJAEHCATOPAa, €ClIM eMy coobmmuau 3apan 5 aKn m nmorpysu-
JH B MAIIMHHOE MAacio, AHAJeKTpHuecKas IIPOHHIAEMOCTh KOTOPO-
o 2,5.

Konmponvnaa paboma no memeNe3 «dnekmpocmamuray.

Bapuanr 1

1. Tpu mapsl JETKUX IIAPMKOB IIOJBENICHHI HA HUTAX — e
(puc  Nel). Kakas mapa [IAPUKOB  MMeEET ' b

@ —
)
7

B

pa3HOUMEHHBIE 3apsabl?

A. nepBast  b. BTopast  B. TpeTbs

2. Kak u3MeHMTCSs MOAYNb HANpsHKEHHOCTH 3JIEKTPHUECKOro TOJsl, CO3JIaHHOTO
TOYEUHBIM JIEKTPUYECKUM 3apsIIOM, TIPU YBEIMUYEHUN PACCTOSHHS OT 3TOTO 3apsiaa
B N pa3?

A. YBenuuutcs B N paza.  B. YMenbmmTcs B N pas.  B. YBemuuutcs B Npas.
I'. Yvmensmmres B n? pasa.

48




3. Mogynb cuiibl B3aUMOJCHCTBUS MEXAY IBYMsI TOUEUHBIMH 3apsKEHHBIMU TEJIaMU
paBeH F. UeMy cTaHeT paBeH MOJYJIb CUJIbl B3aUMOJEHCTBUS MEXY TEIaMHU, €CIU
3apsJ OJHOTO U3 HUX YBEIUYUTH B 3 pasza, a 3aps]l Apyroro yMeHbIIUTh B 3 paza?

A.F. B.9F. B.F/3. [I.F/9.

4. OmnpenenuTe CUITy B3aUMOJICHCTBHUS JIEKTPOHA C SIPOM B aTOME BOJOPOJA, CIIU
paccTosiHIe Mexay HUMH paBHO 0.5 - 108cm.

5. Kakoil Benn4HMHBI 3apsa] COCPENOTOYEH Ha KaXI0i M3 OOKIaJ0K KOHAEHcAaTopa
émkocTbio 15MK®D, 3apspkeHHoro 1o Hanpskenus 100 B?

6. B onHOpoIHOM 3jeKTpHUYECKOM Iojie ¢ Hampsbk€HHocThio 50 B/M Haxonutcs B
paBHOBECHHM Kamesibka Maccoil 1 mr. Onpenenuts 3aps/ KanelnbKy.

KontpoabHas padoraNe3 no reme «JIEKTPOCTATHKA)

Bapuant 2

1. Tpu napsl JErKUX IMIAPUKOB MOJBEUIEHBI HA HUTIX = s e

—— . e
\ \ A 1
(puc  Nel). Kakad mapa IDapUKOB  HMEET / \ ' .
. e e R ¢ p be?
OJHOMMEHHBIE 3apsbl? @ O e @9

puc. 1
A. nepBast  b. BTopast  B. TpeTbs

2. Kak n3mMeHuThCS cuia KYJIOHOBCKOTI'O B3aI/IM0I[CI\/JICTBI/I$I ABYX TOYCYHBIX JJICKTPHUICCKUX 3apAa0B,
€CJIN paCCTOAHUC MCKAY HUMU YBCIIMYUTH B 3 pa3a?

A. YBenuuutcs B 3 paza. b, Ymenbmutcs B9 pa3. B, YMenbmutes B 3 paza. 1.
VBenuuutcs B 9 pas.

3. Momyb CHITBI B3aUMOJICHCTBUS MEX Ty IBYMsI TOUSUHBIMHU 3apsDKEHHBIME TeJlaMu paBeH F. Uemy
CTaHET PABEH MOJYJb CWJIbl B3aUMOACHCTBUS MEXKIY TEJIaMH, €CIM 3apsj] OJHOI0 W3 HHUX
YBEIUYUTH B 4 pasa, a 3apsa] Apyroro yMEeHbIINTH B 2 pa3a’?

A.F. B.2F. B.F/2. T.8F.
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JIBa MOJOKUTENBHBIX 3apsiaa ( i 20 HaXoaATcs Ha pacCTOoSTHUHU 10MM. 3apsiipl B3aMMOICHCTBYIOT
¢ cwtoit 7,2 - 10* H. Kak BeHK KasKIblil 3apsan?

Onpenenutb TONIMMHY JUAJIEKTPUKA KOHIEHCATOpa, 3JIEKTPOEMKOCTh KoToporo2000 nd,
TJI0IAb TTOKPHIBAIONINX APYT Apyra muacTul 20 cM?, eclii AUAJIEKTPUK — apaduHIPOBaHHAS
Oymara (£=2).

B 1miockoM TOpPH30HTaIbHO PACHOJIOKEHHOM KOHACHCATOpE 3apsbKeHHas Karisi pTYTd
HAXOAHUTCS B PABHOBECUU NP HANPSKEHHOCTH 1O Mex 1y rmiuactuHamu 600 kB/M. onpenenutsb

Maccy Karutd, ecim eé 3apsia 4,8 - 107 K.

10 kaacc. KourposbHasi padora Ned «jieKTpoguHAMHUKAY.
I Bapuanr.

1. Jla MeTalnmM4ecKHX MapuKa, nMeronmx 3apsast 9-10 8 K u 3-10 © K,
HaxozsTcs Ha paccrossHuu 10 cm. Halinure cuiny ux B3auMoIeHCTBUS.

2. 3apsan xonzmencartopa 410 Kn, nanpsbkenue Ha ero o6knaakax 500 B.
Onpenenure SHEPrUIO0 KOHACHCATOPA.

3. Ompenenute yAeIbHOE COMPOTUBIICHNE MPOBOAHMKA, €CITU €ro AmuHa 1,2 M,
mionaabr nonepeyHoro ceuenus 0,4 MM?, a conpotusiieHue 1,2 Om.

4.  BprluuciauTe HanpspKeHHE Ha 3aXuMax crnupaineil conpotusierusiMu 10 Om u 20
OM, coeAMHEHHBIX apaJIENIbHO, €CIIH CHJIa TOKA B HEPA3BETBIEHHOMN YacTH Lieny paBHa 33A.
Omnpenenure cuily TOKa B KaKJI0M CIIMpau.

5. Paccunrath cuiy Toka B nenu ucrounuka ¢ 3/1C, pasHoit 9 B, u BHyTpeHHUM
conpotusiieHneM 1 OM npu NOAKIIFOUYEHUH BO BHEUIHIOIO LIEMb PE3UCTOPA C CONPOTHUBIIEHUEM
3,5 Om.

IT Bapuanr.

1.  Onpenenute HanpsHKEHHOCTD MOJIA sI/Ipa aTOMa BOJOPOa Ha paccTostHUM 5-10
Y. Bapan sapa 1,6:107° Ko,

2. Kongencatopy émxoctbio 10 Mk® cooOmmiu 3apsa 4 MxKi. KakoBa sneprus
3apsiKEHHOT0 KOHAeHcaTopa?

3. CKONBbKO METPOB HUKEIMHOBOTO mpoBosa cederneM 0,1 Mm? motpebyercs s
M3TOTOBJIEHMSI peocTaTta conpotuBiaeHrueM 180 Om?

4.  JlBa npoBoaHuka conpotusieHussMu 10 Om u 30 OM coenuHeHb! napasuiensHo. B
HEPa3BETBIEHHOM YacTH LIENH cuia ToKa paBHa 12 A. KakoBo HanpsikeHHe Ha KOHIaX KaXKIoro
npoBoAHMKa? OnpenenuTe CUIIy TOKa B KaKJI0M MPOBOIHUKE.

5. DJIC ucrounuka Toka 8 B, a ero BHyTpennee conporusnenue 1,8 Om. B nens
MOJIKJIIOUMIIM pe3ucTop conportuieHreM 12 OM. Kakoa Oynet B HEM cuia Toka?

11 kiaace
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Konmponvnas paooma Nel «Ocroébt 31eKmpoOuHamuKu)
Bapuanm 1

1. Onpenenuts cuily, ¢ KOTOPOM OJHOPOJIHOE MArHUTHOE T0JIE€ IEUCTBYET HA TPOBOTHUK
jutHOM 30 ¢M, pacronokeHHsIH moj yriom 45° k BeKTopy MarHUTHON HHIYKIMH, €CITH CHIIA
Toka B HeM 500 MA. MarauuTtHas uaaykuusa cocrasiser 0,5 To.

2. B o1HOPO/IHOE MATHUTHOE 1M0JI€ MEPNEHINKYJISIPHO CHJIOBBLIM JIMHUSAM BJIETAET
NMPOTOH €O CKOPOCTHIO 450 M/c, paanyc KPUBHU3HBI TPAEKTOPUH PaBeH 6¢cM. OnpeneauTs
HHAYKIUKO MATHUTHOTO MOJIsI.

3. [IpoBoanuk mmuOM 30 cM ¢ cuioii Toka 50 A X X X _X Haxogurcd B
OJIHOPOIHOM MarHWTHOM IoJie ¢ uHayKuuen 60 mTn B

nepneHauKyIspHo oo, Kakyro paboTy coBepIuT X X X X ycrounnx
TOKa, €CJIM IPOBOJHUK nepemectutcs Ha 30 cM BIOIb HAaIpPaBJIEHUSA
o X X X X
JIUHUU JEUCTBUS CUIibl Amrepa? -
Vv
X X X X

4. Kaxkoil noykHa ObITh cujla TOKa, 4YTOOBI B KaTyIIKe MHAYKTUBHOCTBIO 0,5 T'H sHeprus
MarHuTHOTO 1o Oputa 100 JIx?

5. ITokazarp HampaBieHue cuibl JlopeHna.

Konumponsnas paboma Nel «OcHoebt 31eKmMpoOUHaAMUKU»
Bapuanm 2

1. Onpenenuts cuity, ¢ KOTOPO OAHOPOTHOE MAarHUTHOE T0JI€ JEHCTBYET Ha MPOBOIHUK
nmHO# 40 ¢M, pacHoIoKeHHbIH Mo yriaom 45° k BeKTOpy MarHUTHOH WHIYKIIHH, ECITH CHIa
Toka B HeM 400 MA. MarnnTtHas nHayknus cocrasiser 0,5 Ti.

2. B ogHOpoaHOE MaruutHoe mnosie ¢ uHaykuuei 10mMTn nepneHuKyIsipHO CHIOBBIM
JIMHMSM BIIETAeT MEKTPOH co ckopocThio 108 M/c .KakoB pajiyc TpaeKTOpHH 371eKTpoHa?
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3. [IpoBoauuk amuHOM 40cM ¢ cumoii Toka S0 A HaXOIUTCS B OJJHOPOJTHOM MarHUTHOM IIOJIE C

unaykuuer 50 mTi. Kakyro paboTy COBEPIINT HCTOUYHHMK 4 - - a TOKa, eCiu
—=
IIPOBOAHMK NiepeMecTUTCst Ha 40 cM B10JIb HAIllpaBJICHUS » B nuHMH
neicTBus cuisl Ammepa? ] o Ve ]
] ] ] ]
4. Kakoii 1omxHa ObITh HHAYKTUBHOCTB KaTYIIKH, YTOOBI . . . IIpU CUjIe
TOKa B HEW 2 A sHeprus MarHUTHOTI'O 1OJIs paBHsAiach 20 JIx?

5. [lokazare HanpaBneHue cuisl JlopeHia.

Kontpoabsnas padora no reme «KoJsiebanusi 1 BOJHbBI»

1 Bapuanr.

1. Hanmmmte ypaBHEHHE rapMOHUYECKHX KosieOaHui, eciii yactora pasHa 0,5 ', a ammmutyna
konebanuii 80 cM.

2.Vckopenue cBobomHOro majeHus Ha Jlyme 1,6 M/ c¢? - Kakoif IIMHBI JOMKEH OBITh
MaTeMaTHYeCKU MasTHUK, YTOOBI IEpHOJ ero KosnebaHnuil Obul paBeH 4,9 c?

3. Paccrosinue mexay Omkadmmmu Tpebnsmu BonH 10M. KakoBa yacTora yjnapoB BOJH O
KOPIIYC, €CITU CKOPOCTh BOJH 3 M/C ?

4. HaiiT mepuoj 1 4acTOTy KOJIeOaHUM B KOHTYpPE, €CJIM €MKOCTh KOHJIEHCATOpa COCTaBIIsET
747 10 %@, a WHIyKTUBHOCTb KaTymku 10,41 * 10 *TIn.

5. [louemy B METpO pailiONPUEMHUK YMOJIKAET?
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KOHTpOJ’IbHaﬂ paGOTa no Teme «KoJiedanus 1 BOJIHbD»

2 BapuaHTt

1. JTano ypaBHEeHHE TapMOHHYECKOTO Kojiebanus: x = 0,4 cosbat . Onpenenure aMIuIMTyay U
Mepuo/1 KojieOaHui.

2. llpyxuHa nox neiicTBreM MPUKPEINIEHHOTO Ipy3a Maccoi 5 Kr coBepinia 45 konebaHuit 3a
MUHYTY. HallTu ®eCcTKOCTh MPYKUHBI.

3. Onpenenure CKOPOCTH 3ByKa B BOJIE, €CIIM U3BECTHO, YTO HCTOYHHK KOJIEOIETCS C MEPUOAOM
0,002 ¢ ¥ npu 3TOM U3Ty4YaeTCs BOJIHA C IJTUHOMN 2,9 M.

4.0Onpenenute UHAYKTUBHOCTh KATYIIKH KOJIEOATENbHOTO KOHTYpa, €CIHM E€MKOCTb
KOHJIeHcaTopa coctaBisieT 5 MK®D , a mepuoy konedanuii 0,001 c?

5. HpI/I KaKOM JIBHKCHUU — YCKOPCHHOM HJIHU PABHOMCEPHOM - BHGKTpI/I‘IeCKI/Iﬁ 3apsaa MOKCT
H3J1y4aTh 3JICKTPOMArHUTHYIO BOJ'IHY?

KonTtpouabsHnasi pabora no teme:

«Onrtuka. CBeToBbIe BOJHBD)

Bapmuanr 1

Al. Ha pucynke noka3an xoj jiyudeil B coOupatomeit inn3e. KakoBa ontuueckas cuia 3Toi
JUH3BI?
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1 cm
<> S
1) 33 notp 2) 0,33 anTp 3) 27 notp 4) 0,27 ootp

A2. 3aHenpo3pavyHbIM JUCKOM, OCBEIICHHBIM SIPKUM UCTOYHUKOM CBETa HEOOIBIIIOTO
pa3Mepa, B IEHTpe TEHH MOXKHO 0OHapYKUTh CBeTIIoe MATHO. Kakoe u3udeckoe siBjIeHHE IPU
3TOM HaOJroKaeTcs?

1) mpenomiieHue cBera 2) momnsipu3anus cBeTa

3) nudpakmus cBera 4) nucriepcus CBeTa

A3. Tlonb3ysck mpuBenIEHHON TabIUIIeH, ONIpeIeINTe MOKa3aTeb MPeIOMIICHHS CTEKIA.

1) 1,68 2) 1,47 3) 0,66 4) 1,08

VYron a

A4. Jlyd cBeTa mpOXOJUT MOCIIEI0BATEIHLHO Sin o

4epe3 TPU CPEJibl C MOKA3aTeIIIMH MPETOMIICHHS
N1, N2, N3. Ha pucyHke mokas3aH X0 cBeToBOro Jiyya. Kak

COOTHOCATCA MTOKAa3aTCJIN MPEIIOMIICHUS CPCI.

ni>n2>ns3

2) n1<ng, N2>ns3

3) Nt >nz, N2 <n3

4) n1< n< n3
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AS. Ha pucyHke nipeacTaBieHbl CHEKTPbI
Pa3InYHbIX BCUICCTB. Kakune 31eMeHTBI
MPUCYTCTBYIOT B COCTaBE HEM3BECTHOTO
COCTMHEHUS?

1) Tonbko A
2)AuB
3)Aub

4A,BuB

A

=

A6. Ha noBepxHOCTh TOHKOW MTPO3payHOl TUIEHKU HOPMaJIbHO MaJaeT My4ok Oenoro ceera. B
OTpaXEHHOM CBETE ITUVIEHKA OKpalleHa B 3€1EHBIN UBET. [Ipu ucrons30BaHuU IIIEHKK TaKOM Ke

TOJIIIUHBI, HO C YyTh MEHBIIIMM MOKa3aTeJIeM pesIoMIIeHus, €€ OKpacka OyaeT

1) Tonpko 3enéHON

2) TONBKO MOJIHOCTBIO YEPHOM

3) HaxoIUTHCS OJIMKE K CHHEH 00JIacTH CIIeKTpa

4) HaXOIUTHCSI OJIMKE K KPACHOM 00JIaCTH CHEKTpa

A7. OnHa cTOpOHA TOJCTON CTEKJISTHHOW IJIACTUHBI UMEET
CTYNEHYATYIO MIOBEPXHOCTh, KaK MMOKa3aHO Ha pucyHke. Ha

IJIACTUHY, NEPIEHIUKYIISIPHO €€ TOBEPXHOCTH, TAJAAET ¢

CBETOBOM MYyYOK, KOTOPBI MOCII€ OTPAXKEHHUS OT IIACTUHBI
cobupaercs auH30M. [linHa nmafaromieil CBETOBOM BOJHBI

paBHa 600uM. [Tpu kakOM HauMEHBIIIEM 3HAUEHUU BBICOTHI
CTymeHbKH (0 HHTEHCHBHOCTD CBETa B (DOKYCE JIMH3bBI Oy/IeT d ,:
MUHUMAJILHON? <€
1) 75um 2) 150am 3) 300uM
4) 1200uM

B1. [IpoBeaute cOOTBETCTBUE MPUOOPOB U HAOIIOTAEMBIX C MX TTOMOIIBIO SBICHUHN

A. Bo3nymHbii KIMH

1. mudpaxus ceeTa

b. JlazepHsbIii quck

2. uHTepdepeHus cBeTa

B. IIimactuHa TypManuHa

3. nucniepcusi cBeTa
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4. nonsipu3auus cBeTa

B2. IIy4dok cBeTa nepexoauT u3 Bo3yxa B Boy. HacToTa CBETOBOM BOJHBI — V, JIJTMHA
CBETOBOH BOJIHBI B BO3/IyXEe — A, TTOKa3aTeJb MPEJIOMIICHUS BOJIbI OTHOCUTEIBHO BO3ayxa — N.
YcTaHOBUTE COOTBETCTBUE MEXIY (PU3UUCCKUMHU BEJIMUYMHAMU U (DOPMYJIaMH, TIO KOTOPBIM MX
MO>HO PacCUHUTAaTh.

A. CxopocTh CBETa B BOJIE 1. ™4
v
B. CKOpOCTb CBETa B BaKyyMe 5 2
v

3.2

n

4. v

C1. Ha mudpakuuonnyto pemrerky ¢ nmepuoaom 0,005 MM nagaer Oenbiii cBet. Ha skpane,
HAXOJISIIEMCS Ha PACCTOSIHUM 1 M OT pelieTKH 00pa3yroTcs KapTuHa Tu(PaKIuy CBETA.
Omnpenenure paccTOSHUE HA SKpaHE MEKIY MEPBBIM U BTOPHIM MaKCUMyMOM KPacHOTO cBeTa A =
750 HM.
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Al. Ha pucyHke nokasaH XoJ Jiydeil B cobuparomeit mun3e. KakoBa ontuueckas cuia 3Ton

KonTposbHast padoTa no reme:

«Onruka. CeeToBbIe BOJHBLD)

Bapuanr 2

JIH3BI?
\ < 1 c™m
B
<€
1) 14 notp 2) 4 noTp 3) 25 notp 4) 0,25 noTp
A2. ]IBa TOYCYHBIX UICTOYHHKA CBETa S1 U S2 HAXOMSATCS S5

OJIM3KO JIpYT OT JpyTa M CO3/1a0T Ha yAaJIeHHOM dKpaHe I
YCTOMUMBYIO HHTEP(HEPEHIIMOHHYIO KAPTUHY. ITO

BO3MOXHO, €CJIN S1u Sy - masbie OTBCPCTHUA B HCIIPO3pavYHOM

9KpaHE€, OCBCIICHHBIC!

PYKax 4€JIOBCKa

A3.

1) Ka)XJ0€ CBOMM COJIHEUHBIM 3alYUKOM OT 3C€pKal B

2) 0THO — JTaMMOYKON HaKaJIMBaHUs, a BTOPOE — ropsieil cBevoit

3) OIHO CMHUM CBCETOM, a APYroec KpaCHbIM CBCTOM

4) CBETOM OT OAHOI'O U TOT'O K€ TOYCYHOI'O HKICTOYHHKA

HOJ’IL3y$ICB HpHBCI[éHHOf/'I Ta6J'IPII.IeI>i, OIIPECACIIUTE TOKA3aTCJIb IIPCIIOMIICHUS CTCKIIA.

1) 1,47

2) 1,88

3) 2,29
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4) 1,22
Vron a 200 [40° [50° [70°
sin a 0,34 | 0,64 |0,78 | 0,94




A4. Jlyd cBeTa NpOXOAMUT MOCJIEI0BATEIBHO YePE3 TPU CPEIBI C

IMMOKa3aTCJIAMHU MMPCIIOMIICHU A N1, N2, N3. Ha PUCYHKC IMOKa3aH X0/
n
CBCTOBOI'O JIyda. Kaxk cooTHOCATCS MOKa3aTein MMPCIIOMJICHU A 1
cpea.
pea n,
ni>n2>ns3
ny

2) n1=nz, N2> N3
3)n1=nz, Nz2<ng

4) n1< n2< n3

AS. Ha pucyHke npeacTaBieHbl CIEKTPbI
pa3nuuHbIX BemecTB. Kakue snemMeHThI

IPUCYTCTBYIOT B COCTaBE HEU3BECTHOIO

COEIMHEHUS?

1) Tonpko A

2)AuB

3)Aub

4)A,buB

A6. Ha noBepxHOCTh TOHKOW MPO3payHOM IEHKU MaJaeT 0 HOpMaJu IMy4ok Oenoro ceera. B
OTpaKEHHOM CBETE IUIEHKA OKpalleHa B 3€JEHBIN 1BeT. [Ipy mocTeneHHOM yMEHbIIEHUT

TOJILIUHBI TUIEHKU €€ OKpacka Oyner
1) TemHeTH 10 YEPHOTO 1BETA
2) cmenaTbes K CHHEH 00J1acTH CIIeKTpa
3) cMmemiaTbesl K KpacHOM 001acTH criekTpa

4) ocraBaTbcs MpexHEN

A’7. OniHa CTOpOHA TOJICTOM CTEKJISTHHOM TJIaCTUHBI UMEET
CTYNEHYATYIO IOBEPXHOCTh, KaK [TOKAa3aHO Ha pucyHke. Ha mnactuny,
MEPIECHANKYIISIPHO €€ TOBEPXHOCTH, MaJIaeT CBETOBOM MMyYOK, KOTOPBIi
MOCJI€ OTPAKEHUSI OT TIJIACTHHBI cOOMpaeTcs TuH30uM. JlnHa
najaroiei ceeroBoit BosHbl paBHa 400 HM. [Ipu kakoM HauMeHbIlIEM
3HAYCHUHU BBICOTHI CTYNEeHbKU 0 HHTEHCUBHOCTh CBETA B (JOKYCE JIMH3BI
OyIeT MUHUMAaIbHOW?
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1) 100aM 2) 50aM 3) 200uM 4) 800HM

B1. IIpoBeaute coOOTBETCTBUE MPUOOPOB U HAOIIOIAEMBIX C UX TTOMOIIbBIO SIBICHUN

A. CrexisiHHas IpU3Ma 1. mudpakius cBeTa
b. Tonkas HuTh 2. uHTepdEepeHIus CBeTa
B. Tonkas macnsiHas rieHka 3. nucriepcusi cBeTa

4. nonsipu3anus cBeTa

B2. Hy‘IOK CBCTA NIEPCXOAUT U3 BO3JJyXa B BOY. YacToTa cBETOBOM BOJIHBI — vV, JJINHa
CBETOBOM BOJIHEI B BOAC — }\,, OKa3aTeJib NPEJIOMIICHHA BOAbl OTHOCUTEIIBHO BO3ayXa — N.
YcTaHoBUTE COOTBETCTBUE MCKIAY (1)H3H‘ICCKI/IMI/I BCJINMYHNHAMH U (1)OpMy'J'IaMI/I, I10 KOTOPBIM HUX

MOKHO pacCUnuTaThb.

A. CKOpOCTh CBETa B BOJIE 1. ™4
v
B. CKOpPOCTB CBETa B BaKyyMe 5 2
v
3. Avn
4. v

C1. Ha nudpakmonnyto pemerky ¢ nepuoaom 0,005 mm nagaet Oenblii cBet. Ha skpane,
HaXOJAIIEMCsl Ha PACCTOSIHUU 2 M OT pelIeTKH 00pa3yroTcs KapTHHA AU(paKIUK CBETa.
Onpenenure pacCTOSTHUE HA SKpaHE MEKIY MEPBBIM U BTOPHIM MaKCUMYMOM JKEJITOTO CBETa A =
570 um.
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KonTpoabHasi padora mo teme:

«Onruka. CeeToBbIe BOJHBLD)
Bapuant 3

Al. ®okycHOE pacCTOSTHHUE TOHKOM coOuparoIieii TnH3bl paBHO F. [IpenMer Manbix pazmMepoB
pAacIioyIo’KeH Ha ee TJIABHOM ONTUYECKOH ocH Ha pacctosiHuu 4F ot Hee. M300paskeHue mpeamera
HAXOAMTCS OT JIMH3bI HA PACCTOSTHUU

1)1/3F 2) 2/3F 3) 4/3F 4)5/3F

A2. JIy4 6enoro cBeTa MpOXOAUT Yepe3 Y3KYI0 Helpo3pauHyro melb. Ha sxpane otoOpaxaercs
YyepeloBaHue PaayKHbIX U TEMHBIX 1oJioc. Kakoe pusnueckoe siBIeHUE MPH 3TOM
HaOronaercs?

1) npenomneHue cBeta
2) nonsipu3aLus cBeTa
3) audpakuus ceera

4) nucnepcus cBeTa

A3. Ha pucyHke moka3aH X0Jl CBETOBOTO JIyda CKBO3b /
CTEKJIIHHYIO NPU3MY, Haxoad1ytocs B Bo3ayxe. Eciu touka O "
— LIEHTP OKPY>KHOCTH, TO MOKa3aTelb MPETOMICHHS CTeKIa N

paBeH.
\
cD AB OB oD 1
)= 25 ) i) B !

A4, qu CBCTA NPOXOAUT MMOCICAOBATCIBHO YCPE3 TPU

Cpeanbl C MOKa3aTeIsIMU IPEJIOMIICHUS N1, N2, N3. Ha PUCYHKC

IMMOKa3aH XOo/[ J1y4da CBETa. Tloka3zarenu IpECIOMIICHUS CPEA. nl
1ni>n2>ns3
n,
2) n1<nz, N2> ng
nj

3) N1>nN2, N2<nN3

4)ni<na<ng
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AS. Ha pucyHke npeicTaBieHbl CIEKTPbI
pa3nnuHbIX BelecTB. Kakue snemMeHTsI A

IPUCYTCTBYIOT B COCTaBE HEU3BECTHOIO

coeqruHeHnsa?

1) Tonpko A

2)AuB B

3) Tosibko B

HA,BuB ?

A6. Ha noBepxHOCTh TOHKOU MPO3pAaYHON TIIEHKU MaJaeT Mo HOpMalu My4yok Oenoro ceera. B
OTpakEHHOM CBETE IUIEHKA OKpalleHa B 3€JEHBIN 1BET. [ [py mocTerneHHOM yBETUYECHUN
TOJIIIUHBI TUIEHKHU €€ OKpacka OyeT

1) TeMHETH 710 YEPHOTO IIBETA
2) cMemaTbes K CHHEH 00JIacTH CIIEKTpa
3) cMemnaThCs K KpacHOM 00J1IacTH CIIEKTpa

4) ocraBatbcs MpeXHEN

AT. OI[Ha CTOPOHA TOJICTOM CTEKJIIHHOM MIACTHHBI UMEET

CTYIIEHYATYIO TOBEPXHOCTH, KaK IT0Ka3aHO Ha pucyHke. Ha
IJIACTUHY, NIEPIEHIUKYIISIPHO €€ TOBEPXHOCTH, IIa1aeT CBETOBOU :
My4OK, KOTOPBIN MOCJIE OTPa)KEHHUS OT IUIACTUHBI cOOMpaeTcs

nuH30i. JlnnHa nagaromeit cBeToBoi BosHbl paBHa 500 uM. [Ipu

KaKOM HaWMEHbIIIEM 3HAUYCHUHU BBICOTHI CTyIeHbkH d
MHTEHCUBHOCTh CBETa B (JOKYyCe JMH3BI OyAeT MaKCUMaIbHOM? d /:
1) 1000aMm 2) 125am 3) 250um 4) 50um

B1. HpOBCI[I/ITC COOTBCTCTBHC HpI/I60p0B u Ha6HIO,ZLaCMLIX C MX IIOMOIIBIO SBICHUMN

A. MbuibHas IIeHKa 1. iudpaxius ceera
b. CrexnsHHbIl OpycOK 2. uHTepEepeHIHS CBETA
B. Manenbkoe oTBepcTre 3. penoMIIEHHE CBETA
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4. nonsipu3auus cBeTa

B2. IIy4yok cBeTa nepexoauT U3 BOJAblI B BO3/1yX. HacToTa CBETOBOM BOJIHBI — V, CKOPOCTh CBETA
B BOJIE — V, [TOKa3aTeNb MPEIOMIICHHS BOJIBI OTHOCHUTEIBHO BO3yXa — N. YCTaHOBHUTE
COOTBETCTBUE MEXTY (DU3NUECKUMH BEIMUUHAMH U (POPMYIIaMH, 110 KOTOPBIM UX MOYKHO

paccUuTaTh.
A. CkopocTs cBeTa B BOJE 1. ™

v

b. CkopocTs cBeTa B BakyyMme 2 v

C1. Ha nudpakunonnyto pemerky c¢ nepuoaom 0,001 mm nagaer 6emnsiii cBet. Ha skpane,
HAXOJSIIEMCs Ha PacCTOSIHUM 1 M OT pelieTku o0pa3yroTcsa KapTuHa Tudpakiuy cBeTa.

Ornpenenurte pacCTOSIHUE Ha KpaHE MEX]Ty TIEPBBIM U BTOPHIM MaKCHUMYyMOM 3€JIEHOTO CBETa A =
495aM.
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KonTposbHast padoTa no reme:

«Onruka. CeeToBbIe BOJHBLD)

Bapmuanr 4

Al. Ha pucynke nzo0paxkeHa IilaBHasi ONTHYECKAsk OCh JIMH3BI, [TOJI0KEHUE ONTHYECKOTO
nenTpa O, HICTOUYHUK cBeTa S u ero nzodpakenue S’. okycHOe pacCcTOSHUE TUH3BI PABHO

10fcm

1)-10 cm 2) 10 cm 3) I5cMm 4)30 cm

A2. ]IBa TOYEUYHBIX UCTOYHHKA CBETA S1 U S2 HAXOATCS OJU3KO APYT OT Apyra U CO3/Ial0T Ha
yIAJICHHOM dKpaHe D YCTOWYUBYIO MHTEP(HEPCHIIMOHHYIO KapTUHY. DTO BO3MOXKHO, €CITH S1 U S

— MaJible OTBEPCTHS B HEMPO3PAYHOM KpaHe, OCBEIICHHBIE:
1) kaxxgoe cBOEH JaMIOYKON HaKaJIUBaHUS
2) Ka)KJ10€ CBOEH ropsiieii ceeuoit
3) OZTHO CHHHM CBETOM, a IPYroe KpacHbIM CBETOM

4) u1ockoif MOHOXPOMAaTUYECKOM CBETOBON BOJHOM

A3.  Jlyd cBeTa mpOXOJUT MOCJIEI0BATENBLHO YEPE3 TPU CPEbI C
IMMOKa3aTCIAIMHU MPEITIOMIICHUA Ny, N2, N3. Ha PUCYHKE IMOKa3aH X0/
ayd4a cBeta. [lokasarenu npenoMieHus cpes.

1) ni<nz, n2>n3 2) N1<nz, N2< N3

3) N1>ng, N2< N3 4) n1>nz, N2> N3
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A4. Ha pucyHke 1oka3aH X0 CBETOBOI0 JIyda CKBO3b
CTEKJISTHHYIO MPU3MY, HaxoJs1Iytocs B Bo3yxe. Ecinu Touka O
— IEHTP OKPY>KHOCTH, TO MMOKa3aTeIb MPEIOMICHHS CTeKIa N
paBeH.

cD AB OB oD
)= 25 Ao Y o

AS. Ha pucyHke mpeicTaBiIeHbl CIEKTPHI pa3InYHbIX BellecTB. Kakue aeMeHThl IPUCYTCTBYIOT

B COCTaBC HCU3BCCTHOI'O COG,Z[I/IHGHI/IH?

1) Tosbko A

2)AuB

3)Aub

4)A,BuB

A6. Ha moBepXHOCTh TOHKOW MPO3PAYHON MJIEHKH

HOPpMAJIbHO ITaJAacT ITY4YOK Oemoro ceera. B OTpa)KéHHOM CBeTe MIEHKA OKpalllCHa B 3eJIEHBIN
OBCT. HpI/I HCIIOJIb30BaHUH IIJIEHKH TaKOM XKe TOJIMIUHBIL, HO C YYTh OOJBIIIMM ITOKa3aTelIeM

npesioMIIeHus, e€ oKkpacka OyeT
1) Tonpko 3enéHON
2) TOJNBKO MOJHOCTBIO YEPHOI
3) HaxoAMTbCs OIMKE K CUHEH 00J1acTH CIieKTpa

4) HaxXOAUTHCS OJIMKE K KPAaCHOM 00JIacTH CIEKTpa

A7. OnHa CTOpOHA TOJICTOM CTEKJISIHHOM IUIACTUHBI UMEET CTYIIEHYATYIO
MOBEPXHOCTh, KaK [TI0Ka3aHO Ha pucyHke. Ha miactuny,
NEPIEHIUKYISIPHO €€ TOBEPXHOCTH, MaJIaeT CBETOBOM MyYOK, KOTOPHIi
MOCJIe OTPAKEHMSI OT TJIACTHHBI COOMpaeTcs TuH30U. JinHa maaroe
cBeToBoM BostHBI paBHa 700 HM. [Ipn kakoM HanMeHbIIEM 3HAYEHUHU
BBICOTBI CTYIEHbKH 0 HHTEHCUBHOCTB CBeTa B (DOKYCE JIMH3bI OyIeT
MaKCUMaJIbHOM?

1) 1400 am 2) 175 um 3) 350 um 4) 150 um

64

d/

A



B1. [IpoBeaute cOOTBETCTBHE MPUOOPOB U HAOIIOTAEMBIX C X TTOMOIIBIO SBJICHUN

A. CTexsHHBII OpyCcOK 1. mudpakuus ceera
b. Jlazepnsiit guck 2. uarepdepeHnus cpera
B. Manenbskoe oTBepcTue 3. nucnepcus cBeTa

4. nongpuzanus cBeTa

B2. IIy4ok cBeTa nepexoauT U3 BOJbI B BO3AyX. YacToTa CBETOBOW BOJIHBI — V, CKOPOCTh CBETA
B BOJIC — V, [I0OKA3aTeb IIPEJIOMIICHHS BOJBI OTHOCUTEIBHO BO31yXa — N. Y CTaHOBUTE
COOTBETCTBUE MEXy (PU3MUECKUMH BETMUMHAMH U (OPMYIIAMH, 10 KOTOPBIM UX MOYKHO

paccunTars.
A. CkopocTb cBeTa B BOJIe 1. no
b. CkopocTb cBeTa B Bakyyme 2.

&
<le

C1. Ha mudpaknumonnyto pemetky ¢ nepuogom 0,001 mm magaet Oemnwiii cBeT. Ha sxpane,
HaxXOJIAIEMCS Ha pacCTosTHUU 1,5 M oT pereTkn o0pa3yroTcst KapTuHa AUPPAKIIUN CBETA.
Ornpenenurte pacCTOSTHUE Ha KPaHEe MEX]Ty TIEPBBIM U BTOPHIM MaKCUMYyMOM (hHOJIETOBOTO
cBeta A = 400HM.
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OunenuBanue 3aganuii yacred A u B

3a BBINMOJTHEHWE 3aaHus A yuaruiics moirydaet 1 6aj, eciii BBIOpaHHBIA UM OTBET
COBIAJIaeT C YKa3aHHBIM B TaOJIUIIE OTBETOM.

3a BeIMOJIHEHUE 3a4aHus B ydamuiics monyyaet 2 6ajJia, ecliv 3alMcaHHbIi UM Habop mudp
COBIMAJIaeT C yKa3aHHbIM B Tabnuie; 1 6asJi, eciiv B 0TBeTe uMeeTcs XOTs Obl oAHa omuoka; 0
0aJlJ10B, €CJIM OIIHNOOK 00JIee OTHOIA.

OO01me npaBuJia oneHuBanus 3aganui C

» 3a BeimonHenue 3aganus C yyamuiics nonydaer 3 6aja, ecjd B pelieHun
NPHUCYTCTBYIOT NIPABUJILHO BbINOJTHEHHBIE CJIeIyIOIIHE 3JIeMeHThI:
- IPaBUIILHO 3aIMCAaHbl HEOOXOAUMBIE JIJISl PEIICHUS] YPABHEHUS (3aKOHBI);

- IPaBUJILHO BBINOJIHEHBI ajredpanyeckrue NpeoOdpa3oBaHus U BEIYMCIICHUS, 3alICaH BEPHBII

OTBCT.

vyalmuicsa uMeeT Npaso :

JAOBOJUTH PCUHICHUC 1O KOHIIA B 06H_IeM BHAC, a 3aTEM IMOACTABJIATH YUCJIOBBIC JAHHBIC, NN
ACJIaTh NPOMEIKYTOUHBIC BHIYHUCIICHUA,

> 3ajaHHe OLleHHBaeTcs 2 0a/uIaMH, ecJIn
-clieJlaHa omrOKa B MpeoOpa3oBaHUAX WM B BRIUMCICHUSAX

nJIn

- [IpU BEPHO 3allMCAHHBIX HCXOAHBIX YPABHCHUAX OTCYTCTBYIOT HpeO6pa3OBaHI/IH nin
BBIYHCIICHUA.

> 3ajaHue oneHuBaercs 1 0ajiom, eciiu
- cJleflaHa OIMOKa B OJTHOM M3 MCXOJIHBIX YpaBHEHUN

50044
-OJHO U3 HCO6XOZ[I/IM]':>IX HNCXOOHBIX ypaBHeHI/Iﬁ OTCYTCTBYCT.

Bo Bcex ocTajIbHBIX ciIydasix cTaBUTCs oleHKa () 6asioB.

Tadauuma oTBeToB K 3agaHuaM vacreii A, Bu C

Al | A2 | A3 | A4 | AS | A6 | AT B1 B2 Cl
B1 1 3 2 2 4 3 2 214 34 0,164
B2 3 3 1 3 2 3 3 312 43 0,119
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B3 3 4 1 3 3 2 231 41 6,448
B4 2 4 4 2 2 4 311 (321) 41 0,895
Pemnenue 3ananuii yactu C
Bapmuanr 1
dsing = mAi
. ~mAa
sing = P
_ 1-750-107° .
sing, = W =0,15= ¢, =8,6
_ 2:750-107° .
sin @, = W =0,30=>= Py = 17,5
0X
tgqa=T:>0X=L-tgqa
0X,=1-tg8,6°=0,151
0X,=1-tg17,5°=0,315
0X,—0X,=0,315-0,151 =0,164 M
Kpurepun oneHuBanus
MaxkcuMalibHOE KOJIMUeCcTBO OayuioB — 14
Tabdauna nepeBoaa 0aJ1J10B B OIIEHKY
Yuco 0217108 0-3 4-7 8-11 12-14
Onenka 2 3 4 5
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