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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE CpemHero oOmiero obOpa3oBaHHs pa3paboTaHa HA OCHOBE
MOJIOKEHUA M TpeOOBaHMK K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM MPOTpPaMMBI,
npeacraBieHHbx B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboueil mporpaMMbl BOCIUTAHUS H
Konnenuun npenogaBanus yaeonoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
denepanyu, peaau3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

[IporpamMa 1o ¢u3uke ompenenser 00A3aTENbHOE MNPEIMETHOE COJACPKAHUE, YCTAHABIMBAET
PEKOMEHAYEMYIO IIOCJIEJOBATEIbHOCTh H3YyYEHHMs TeM U pa3lesioB ydyeOHOro mpeaMera ¢ ydéTom
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX O LENSIX, COJIEPKaHUU, O01IeH cTpaTeruu o0ydyeHus, BOCIUTaHUS U
pa3BUTHsL 00YYaIOLIUXCs CBA3EH, JOIMKH y4eOHOro IpoLecca, BO3PaCTHBIX OCOOEHHOCTEH 00ydaromuxcs.
[Tporpamma no ¢usuke Ha€t mpeAcTaBIeHUE cpeicTBaMH yuyeOHoro npeamera «DPusnka» Ha yriryoaéHHOM
YPOBHE.

N3yuenne Kypca GU3UKU YriyOIEHHOTO YPOBHS MO3BOJISET PEATM30BaTh 331a4H MPO(HeCCHOHATEHON
OpPHMEHTAIMH, HAIIPABJICHO Ha CO3/IaHUE YCJIOBUHM Ul MPOSIBICHUS CBOUX MHTEUIEKTYalbHBIX U TBOPUYECKUX
CIOCOOHOCTEH KaXIbIM OOYyYaroIMMCs,, KOTOpble HEOOXOAWMBI JJsi TMPOJODKEHUS 00pa3oBaHuUs B
OpraHu3anusaxX MpopecCUOHAIBHOIO 00pa30oBaHUs M0 PA3IUYHBIM (PU3MKO-TEXHUYECKUM U HMHKEHEPHBIM
CHELMAIbHOCTSIM.

B nporpamme no ¢usuke onpenensroTcs IUIAHUPYEMble pe3ysbTaThl OCBOCHMs Kypca (U3MKHU Ha
YpOBHE CcpefHero oOmiero o0pa3oBaHUs: JTUYHOCTHBIC, METAIpEJMETHBIE, MPEeIMETHBIE (Ha YrITyOJIEHHOM
ypoBHe). Hay4yHOo-meTomosiornueckoil OCHOBOW jaisi  pa3pabOTKu TpeOOBaHMH K  JIMUHOCTHBIM,
METANpeIMETHBIM U NPEAMETHBIM pe3ysbTaraM OOydarolUuXCs, OCBOMBIIUX Iporpammy o (usuke Ha
YPOBHE cpelHero obiiero oOpa3oBaHusi Ha yriyOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-IESATEIbHOCTHBIN
MOJIXOI.

[Tporpamma 1o (u3mnKe BKIIOYAET:

IUIAHUPYEMbIE pe3yJbTaThl OCBOCHMS Kypca (U3MKM Ha YriayOJEHHOM YypOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTATHI 10 r0j1aM O0yUEHUs;

cojepxkaHue yueOHoro npeamera «DOu3ukay no rogaM o0ydeHus.

[IporpaMma mo ¢u3uKe UMEeT MPUMEPHBI XapakTep MU MOKET OBbIThb HCIIOJIb30BAHA YUYUTENSIMU
(bU3MKHU 1715 COCTABICHUS CBOUX paboydnX MPOrpamm.

[IporpaMmma 1o ¢u3MKE HE CKOBBIBAET TBOPUECKYIO WMHUIIMATUBY YUUTENEH M MPEJOCTaBISAET
BO3MOYKHOCTH [UIS pEalM3allii pa3IMYHBIX METOAMYECKMX TOAXOJOB K MpEenojaBaHUI0 (U3MKH Ha
yriay0aEHHOM YPOBHE IPH YCIOBUU COXPAHEHUS 00s3aTeNIbHOM YacTH coiepKaHUsI Kypca.

®dusmka Kak Hayka o Hanbosiee O0IuX 3aKOHAX MPUPO/IbI, BBICTYIAs B KaUeCTBE y4eOHOTro mpeaMeTa
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 okpyxkaromiem mupe. [IkompHBIN Kypc
¢u3nKn — cucTeMooOpa3yoNuil Il eCTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, MMOCKOJIbKY (hHU3HUYECKHe
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4yaeMbIX XUMUEH, Ouosoruei, puznueckoi reorpadueit
U acTpoHoMuel. Mcnonp30BaHMe M aKTUBHOE MPUMEHEHHE (U3NYECKUX 3HAHWM OINpeNesnio XapakTep U
OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHUH B cepe IHEpreTHKH, TPAaHCIOpPTa, OCBOEHUS KOCMOCA,
MOJTy4eHHUs] HOBBIX MAaTEpHajoOB C 3aJlaHHBIMU CBoWcTBaMH. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIAJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOyvarouierocsi, B (OpPMUPOBAHHE YMEHHH
MPUMEHSATh HAyYHBIH METOJI TIO3HAHUS NPH BHITIOJTHEHUN UMHU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBy kypca pu3uKu Ha ypoBHE CpeAHEro oOuiero oO0pa3oBaHUS MOJOXKEH PSAA UAEH, KOTOpbIe
MO’KHO pacCMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoea wuenocmmocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JIOTHYECKH 3aBEPLIEHHBIM, OH
COJZIEP’KUT MaTepHall U3 BCEX pasIesioB (PU3UKHU, BKIIOYAET KaK BOIPOCH! KIACCHUYECKOH, TaK U COBPEMEHHOI
bu3uku.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEH Marepuan Kypca (QHU3UKH OOBEIMHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBisieTcs: GopMUPOBAaHUE MTPEICTABICHUHM O CTPYKTYPHBIX YPOBHSAX
MaTEpPUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. E€ peanuzanusi MnpearnojaraeT HCIONb30BaHHE TI'yMaHUTapHOTO
noTeHIMana Gpu3nyecko HayKu, OCMBICIIEHHE CBS3M Pa3BUTHUA (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU TpoOIeMaMu.

Hoea npuknaonoit mnanpasnennocmu. Kypc ¢usukn yrioy0nEHHOTO ypOBHS IMPEAIOJIaraet
3HAKOMCTBO C LIMPOKMM KPYIOM TEXHMYECKMX WU TEXHOJOTMYECKUX NPUIOKEHUM H3YyUYEHHBIX TEOpUH U



3akoHOB. IIpu 3TOM paccMaTpuBaIOTCs Ha ypOBHE OOIIMX IMPEACTABICHHA M COBPEMEHHBIE TEXHHYECKHE
YCTPOMCTBA, U TEXHOJIOTHUH.

Hoea rkonozuzayuu peannsyeTcs: MOCPEICTBOM BBEICHMS DJIEMEHTOB COJIEPIKaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOsIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHHUKHM U TEXHOJOIMH, a
TaKxke 00CyKACHUs IPOOIEeM PalMOHATIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHue cojiepKaHus MporpaMmbl 1o GU3UKE JOKHO ObITh IOCTPOEHO HA MPHHLIUIIAX CUCTEMHO-
JESATEeNbHOCTHOTO Tonxoaa. g ¢u3uku peanuzanusi 3TUX NPUHIMIIOB 0a3UpyeTcss Ha MCIOJIb30BAaHUH
CaMOCTOSITEJIBHOI'O HKCIEPUMEHTa KakK IOCTOSHHO JAelcTByromiero (akropa ydeOHoro mpomecca. [lis
yrIyONnE€HHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIIEPHUMEHTA, BKIIIOYAIOIIETO
(GpoHTATIbHBIE YYEHUUYECKUE OMBITHI MIPU M3YYEHUH HOBOI'O MaTepuaia, JabopaTopHble paboThl U PabOThI
npakTukyma. [Ipu 3ToM BO3MOXKHBI [1Ba crioco0a peanu3aiy GU3NIEeCKOro npakTukyma. B mepBom ciyuae
IPAaKTUKYM INpoBoauTcs 1100 B KoHue 10 u 11 kmaccos, jmb0 mocie mepBoro U BTOPOIO IMOJIYTOIUi B
KaXX/IOM U3 3THX KJIacCoB. BTopoii crmocod — 310 MHTErpaus paboT MpakTUKyMa B CUCTEMY JIAOOPATOPHBIX
paloT, KOTOpBIE MPOBOAATCS B Ipoliecce n3ydeHus paszaena (temsl). [Ipu 3Trom nox pabotamMu npakTuKyma
IIOHUMAETCS CaMOCTOSTEIbHOE HCCIEI0BAaHUE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
0000mEénHOr0 BUAa 0€3 MomaroBoi HHCTPYKITUH.

B mporpamme mo ¢Qusmke cucTeMa YYEHHYECKOTO OKCIEPUMEHTa, JIA0OpaTOpPHBIX pPadoOT |
IPaKTUKyMa I[peJCTaBleHa €IUHbIM IepeyHeM. BpiOop TeMaTHKH Ui 3THX BHJAOB YYEHHYECKHUX
MPAKTUYECKUX paOOT OCYIIECTBISIETCS] YIaCTHUKAMH 00pa30BaTEIbHOTO MPOLIECCa UCXOIs U3 0COOEHHOCTEH
[IOYpPOYHOr0 IUIAHUPOBAaHMS M OCHalleHus KaOuHera ¢(usuku. Ilpm sTom obecmeunBaercss OBiajeHUE
00y4aroIUMHUCS YMEHHUSIMHA MPOBOJIUTH TPSMBbIE U KOCBEHHBIC M3MEPEHUS, MCCIECIOBAHUS 3aBUCUMOCTEH
(GU3MYEeCKUX BEJITMUMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHHE YAENSETCS PEUICHUI0 PACUYETHBIX M KAueCTBEHHBIX 3amad. [lpm atom uis
pacu€THBIX 3a7ay MPUOPUTETOM SBISIFOTCS 3aJaud C SBHO 3aJJaHHOM M HESBHO 3aJjaHHOM (u3nyeckoi
MO/IETIBIO, TO3BOJIAIOIINE IPUMEHSTh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pas3zeia Kypca,
TaK U MHTErpuUpys NPUMEHEHUE 3HAHUM M3 pasHbIX pazfenoB. s KauecTBEHHBIX 3a/ad IPUOPUTETOM
ABIISIIOTCSL 3a/laHUsl Ha OOBSICHEHWE/TpeAcKa3aHue NPOTeKaHWs (U3NYECKUX SIBICHUH M MPOIECCOB B
OKpyKarolled JKu3HU, TpeOyromue BblOOpa (u3nuecko MoJenu Juid CUTyallud IHPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k  MarepuanbHO-TEXHUYECKOMY OOECIIEUEHHIO
ydeOHOro mpormecca Kypc  (Gu3MKH  yrayOJaE€HHOTO  YPOBHS HA  ypOBHE  CpEIHEro  OOIIero
00pa3oBaHMs IOJDKEH M3ydaThCsl B YCIOBMSX MPEIMETHOro KabuHera. B kaOuHere (u3MKKU TODKHO OBITH
HeoOxoauMoe J1abopaTOpHOE OO0OpyIOBaHHE MJis BBINOJIHEHUS YKa3aHHBIX B IporpaMme IO (QU3UKe
YYCHHUYECKUX OIBITOB, JaOOpaTOpPHBIX pPabOT M paboT MpakTHKyMmMa, a TaKKe JAEMOHCTPALMOHHOE
o0opyaoBaHUE.

JleMoHCTpanMoHHOE 000py0oBaHHE (OPMHUPYETCS B COOTBETCTBUM C HMPUHIUIIOM MHHUMAJIbHON
JIOCTaTOYHOCTH U OO0ECleynBaeT IOCTAHOBKY IE€PEUMCIICHHBIX B IporpamMme Mo (U3MKE KIIOUYEBBIX
JEeMOHCTpaLUi JUIS UCCIIEOBAaHUS U3y4aeMbIX SBJICHUH U MPOLECCOB, IMIIUPHUECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyqOBaHHE JUIS YYEHMUYECKHX IPAKTHUYECKUX paboT QopmupyeTcss B BUAE
TEMaTUYECKUX KOMIUIEKTOB M OOecreyuMBaeTcsi B pacuére OJIHOTO KOMIUIEKTa Ha JBYX OOy4aroIIMXcs.
TemaTnueckue KOMIUIEKTHI JIaOOpaTOpHOTO OOOPYIAOBAaHUS JOJHKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
WCTIOJIh30BAaHNHU aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUie HU(PPOBBIX TaOOPATOPHIA.

OCHOBHBIMU LEJSIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

(dopMHpOBaHUE UHTEPECA U CTPEMJICHHUS 00YJaIONIMXCsl K HAYYHOMY U3YUEHHUIO IPUPOIbI, Pa3BUTHE
WX WHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE TO3HAaHUS M (POPMUPOBAHHE HCCIIEIOBATEIBCKOTO
OTHOIIEHHS K OKPYKAIOIIIM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa M3y4yeHHs OCHOB CTPOEHHsS MaTepuH U
(byHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHEe YMEHHH OOBSICHATH SIBICHUS C HCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUM M HAYUHBIX
JI0Ka3aTeNbCTB;

(opMHpOBaHUE NIPEACTABICHUN O PO (PU3MKH [T pa3BUTHS IPYTUX €CTECTBEHHBIX HaYK, TEXHUKU
U TEXHOJIOTHIL;



pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cepax Oyaymied NpoQecCHOHANbHON NesSTeNbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOM, IOATOTOBKA K AaJbHEHIIIEMY OOYYEHHUIO B 3TOM HAIPABICHUH.

JlocTikeHnne 3THX Lejeld oO0ecreyrBaeTCsl pelleHUueM CIIEIYIOUINX 337ad B IpoIecce H3yYeHHS
Kypca (pU3MKU Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUsL:

npuoOpeTeHne CHCTEeMbl 3HaHMH 00 0oOmMX (PU3UYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsl MEXAHMUKY, MOJEKYISAPHYIO (GU3UKY, 3JIEKTPOJAMHAMMKY, KBAHTOBYIO (DU3UKY U 3IIEMEHTBI
acTpo(hu3HKH;

(GopMHpOBaHHUE YMEHUH NPUMEHATh TEOPETUYECKUE 3HAHMS Ul OOBSICHEHUS (PU3MUECKUX SBICHUMN
B IIPUPOJIE U JJIS IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB pEIlEeHMs pa3IM4yHBIX 3a/lad C SIBHO 3aJJaHHOM (pu3nueckod MoJelnblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3aHne (PU3NIECKON MOIEIH, aIeKBATHOW YCIOBUSAM 3aJ[auH, B TOM
qucie 3aa4 HH)XEHEPHOr0 XapaKTepa;

NOHMMaHue (U3NYECKUX OCHOB M NPUHIUIIOB JCHCTBHS TEXHHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQJICHUE  METOJaMH  CaMOCTOSTENIbHOTO  IUIAHUPOBAaHMA M TPOBEACHUS  (PU3MUECKUX
HKCIEPUMEHTOB, aHajIM3a M HMHTEpIpeTalud HHQOPMALMHU, ONpPEeNICHHUs] JTOCTOBEPHOCTH MOJYYEHHOTO
pe3yibTara;

CO3/laHM€ yCIOBUH s  pa3BUTHS YMEHHUH IPOEKTHO-HUCCIIEOBATENIbCKOM, TBOPYECKOM
NeSTeTbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodecCuoHaNbHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusiMu @I'OC  COO yriyOn€HHBIM YpOBEHb H3Y4YE€HHsI Y4eOHOTO
npeamera «®duszuka» Ha ypoBHE cCpeAHero oOmero oOpa3oBaHus BblOMpaeTcss O00y4arolMMUCH,
TUTAHUPYIOIIUMHU TIPOJIOIDKEHUE 00pa30BaHuUs 10 CIENUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

Ha wusyuenune ¢usuku (yriayOn€HHBII ypoBeHb) HAa YPOBHE CpEAHEro o0IIero oOpa3oBaHUS
orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 wacoB B Hepento), B 11 kiacce — 170 yacoB (5 yacoB B
HEJIEIIO).

[Ipennaraemsiii B mporpaMme 1o (pu3mKe mepedeHb JJad0paTOPHBIX U MPAKTUIECKUX PA0OT SBISAETCS
PEKOMEH/I0BAaHHBIM, YUHTENb JeJaeT BbIOOp NpoBedeHHs Ja0OpaTOPHBIX PabOT M OMNBITOB C YYETOM
MHIUBUAYAJIBHBIX 0COOEHHOCTEN 00yUYaroIIXCs.

COJAEPKAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. Hay4unblii MeTOA NO3HAHMSA NPUPOABI.

®usznka — pyHIaMeHTallbHas HayKa o mpupoje. HayuHsiii MeTo1 O3HAHUS M METO/bI UCCIIEIOBAHUS
(bU3NYECKUX SIBICHUH.

OKCHEepUMEHT U TeOpus B IpoLecce Mo3HaHus npupoibl. Habntoienne u s3kcepuMeHT B QU3HKeE.

Crioco6bI n3MepeHust (pu3nyeckuX BETUYMH (aHAJOTOBbIE M IU(POBBIE M3MEPUTEIbHbBIE MPUOOPEI,
KOMITIBIOTCPHBIC JaTYUKOBBIC CI/ICTGMI)I).

[Torpemnoctu u3MepeHuil pusnueckux BeIUYH (a0COTIOTHAS U OTHOCUTEbHAS).

MonenupoBanue (u3NUECKUX SBICHUM M MPOIECCOB (MaTepuaabHas TOUKa, aOCOJIOTHO TBEPIOE
T€J0, UeaabHas )KUIKOCTh, UJICAJIbHBIN a3, TOUEUYHbIN 3apsin). ' unoresa. @u3nueckuil 3aK0H, FPaHULIBI €T0
MMPUMEHUMOCTH. duszngeckas TEOpU.

Posib u mMecto Qu3uku B pOpMHUPOBaHUHM COBPEMEHHOM HAy4YHOW KapTHUHBI MUpA, B NMPaKTHUECKON
NEeITEILHOCTH JTIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

I/I3MepeHHe CHJIBI TOKa W HAIPSXKCHUA B LCMHHU IMOCTOAHHOI'O TOKAa IIPpHW IMOMOINM AHAJIOTOBBIX H
U (POBBIX U3MEPUTENHHBIX IPHOOPOB.

3HakoMcTBO C 1 poBoi maboparopueit mo dusmuke. [Ipumepsl nusmeperus GU3NIECKUX BEITHYUH
IIpU MTOMOIIIN KOMIIBIOTCPHBIX JATYHUKOB.



Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABuxeHue. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKeHUs. CucTema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MaTepraJIbHON TOYKH, €70 IIPOCKIUU HA OCH CUCTEMBI KOOpIAUHAT. TpaeKkTopus.

[Tepemernienne, cKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHUE MaTepuaibHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHAT. ClI0’KeHNE IEPEMELIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHNE. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MAaTePUATBHON TOYKH OT BPEMECHH U UX rpaduKu.

CBobonHoe naneHue. YckopeHue cBoO0JHOro naaenus. [IBuxenue tena, OpOIIeHHOT0 MO YIJIOM K
TOPU30HTY. 3aBHUCHUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHS MaTepUAIbHOW TOYKM OT BPEMEHU U HUX
rpadukH.

KpuBonuneriHoe nBuxeHue. [[BrokeHne MaTepruaibHOM TOYKH 110 OKPYXHOCTH. YTJI0Bast U JIMHEHHAS
ckopoctb. llepuox u wyacrora oOpamenusa. ILlenTpocTpemurenbHoe (HOpMaiabHOE), KacaTelbHOE
(TaHreHIMAJIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaIbHON TOUKH.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CHUAOMETP, JBHXKEHHE CHAPSAJIOB,
[[EMHBIC, IIeCTePEHYATHIC U PEMEHHBIC TTePeIadr, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Mojenb cucTeMBbI OTCUETA, MILTIOCTPALMs KHHEMATUYECKUX XapPaKTEPUCTUK JABUKECHHUS.

Croco0OBbI HCCIIeT0BaHUs JBUKEHUIA.

Nnmoctpanus npeaeapbHoro nepexoaa u U3MepeHne MTHOBEHHOM CKOPOCTH.

[TpeoOpazoBaHre ABMKEHUI C UCIIOIH30BAaHUEM MEXaHHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue npmxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY UM TOPU30HTAIBHO.

HanpaBnenue ckopocT pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPACKTOPHM, CKOPOCTEH ABUKEHUSI OJHOTO M TOTO XK€ TeJa B Pa3HBIX CHCTEMax
oTCY€Ta.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.

N3MepeHne yCKOpeHHs NOpH NPAMOJUHEHHOM pPABHOYCKOPEHHOM JABWKEHUM IO HAKJIOHHOMN
IJIOCKOCTH.

Uccnenopanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBH)KEHUH.

W3mepenne yCKOpeHHs CBOOOJHOTO TMajeHusi (PEeKOMEHJOBAHO HCIOJIb30BAaHUE IHPPOBOIA
nmabopaTopun).

W3ydyeHue MABMXKEHUS Tena, OpOIIEHHOrO TOpU30HTaNbHO. [IpoBepka THUIOTE3bI O MPSMOMA
MPONOPIMOHATBHON 3aBUCUMOCTH MEXY NAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3ydenune nBUKEHUS Tela 10 OKPY>KHOCTH € TOCTOSTHHOU 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOIa OOpaIllEeHUs] KOHUYECKOTO MasiTHUKA OT €ro apamMeTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HeroTona. MHepuumanbsHble cucteMsl orcuéta. [IpuHnun otHocuTensHocTH [Manmmes.
HeunepuuanbHbie cucTeMbl OTCUETA (ONpEieTIeHUE, TPUMEPHI).

Macca Tena. Cuna. [IpuHIun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA 111 MaTepUanbHOM TOUKH.

Tpernii 3akoH HprOTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTAIMOHHON U MHEPTHON MacChl.

Cwia TspKecTH. 3aBHCHUMOCTh YCKOPEHHSI CBOOOJIHOTO TMAJCHHsI OT BBICOTHI HaJl MOBEPXHOCTHIO
IUTAHEeTHl U OT reorpaduueckoil mupoThl. [IBukeHHe HEOECHBIX TeN W MX CIHYTHUKOB. 3akoHbI Kermepa.
[IepBasg kocMHueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHXyIIErocs ¢ yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUSI CKOJBXEHUsS U cwia TpeHus mokos. Koaddumument
TpeHus. Cuna CONPOTUBIICHUS TMPHU JBUKEHUHU Tea B KUIKOCTU WIIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKEHHUS.

Hasnenue. 'mapocrarndeckoe gasienue. Cuiia Apxumena.



TexHuueckue yCTporucTBa U TEXHOJIOIMYECKUE MPOLIECChl: MOIUIUITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Ha6JIIOI[eHI/Ie ABWIKCHUS TCJI B MHCPLUAJIbHBIX H HCMHCPIUAJIBHBIX CUCTECMAaX OoTCcuéTa.
HpI/IHHI/IH OTHOCHUTCIBHOCTH.

Kauenue ABYX IUJIIMHAPOB HJIM HIApOB pa3H0171 MacCCbl ¢ OJUHAKOBBIM YCKOPCHUCM OTHOCHUTCIIBHO
HeI/IHepHHaHBHOﬁ CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOUIEH MPUIIOKEHHBIX K TEIYy CHJI C MPOU3BEJICHUEM MAcCChl Tejla Ha €ro
YCKOpEHHUE B MHEPIUATbHON CHCTEME OTCUETA.

PaBeHCTBO CuJl, BOSHUKAIOIIMX B PE3YJIbTATE B3AUMOJICHCTBHS TEll.

H3mepenne Macc o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MoAbEME U MaJICHUU.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepeHne paBHOACHCTBYIOLIEH CHII ITPH ABHKCHUH OpyCKa 110 HAaKJIOHHOM TIOCKOCTH.

[TpoBepka TUIIOTE3BI O HE3aBUCUMOCTH BPEMEHHU JIBHKEHHS OpyCKa IO HAKJIOHHOW IUIOCKOCTH Ha
3aJ]aHHOE PAcCTOSHHE OT €0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BOSHUKAIOIINX B NPYXXHHE M PE3MHOBOM 00pasiie, OT
ux negopmanuu.

M3y4yeHue NBIKEHUSI CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKHUHYTOW Yepes3 JIErKHid OJIOK.

H3mepenue kodpduiimenTa TpeHus 1o BEJIMYMHE yriioBoro koddduimenra 3aBucumoctu Fop(N).

HccnenoBanue ABMKEHHs Opycka I10 HAKJIOHHOW IUIOCKOCTH € HEpeMEHHbIM Ko3(hduimeHTom
TpEHUs.

W3ydeHue ABMKEHUS TPy3a Ha BALy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AbGcomotHo TBEpHoe Teno. [loctynmarensHoe M BpalaTenbHOE IBUXKEHHE TBEPIOTO Tena. MoMeHT

CHJIBI OTHOCHUTEINIbHO ocH BpatieHus. Ilnedo cumnpl. CroxxeHue cuil, IpulokKeHHbIX K TBEpoMy Tery. LlenTp
TSKECTHU Tea.

VYcnoBus paBHOBECHUS TBEPIOTO TEIA.
YcroitunBoe, HeycTounBOE, O€3pa3muYHOe paBHOBECHE.

TexHu4eckue yCTpPOHWCTBA M TEXHOJIIOTMYECKUE IPOLECCHI: KPOHIUTEWH, CTPOUTENbHBIM KpaH,
peueryarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECH.

Buer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.
HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAICHUSI.
KoHcTpyrpoBanue KpOHIITEWHOB U pacdy€T CUJI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMIAIb ONOPHI.

Tema 4. 3akonsvl coxpanenusn  mexanuke.

NMnynsc wmaTepuanbHOW TOYKH, CHCTEMbl MaTepualbHbIX Touek. lLleHTp Macc cucremsl
MaTepuaIbHBIX TOUeK. Teopema o IBIKEHUH IIEHTPa Macc.

NMiynbC cuiibl 1 ”3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHME.

MowmeHT HMITYJIbCa MaTepI/IaJILHOfI TOYKH. Hpe)ICTaB.]'IeHI/Ie 0 COXpaHCHHMU MOMCHTA HMITyJbCa B
HCHTPAJIbHBIX IMOJIAX.

Pabora cuiibl Ha MajoOM U Ha KOHEYHOM MepemenieHuu. ['padguueckoe npeacrapieHue paboThl CUJIBL.



MOIIHOCTD CHUIIBL.

Kunerndeckast sHeprusi MaTepHalbHOW TOYKH. TeopeMa 00 WM3MEHEHWH KHUHETHYECKOW SHEPruu
MaTepuaabHON TOYKH.

[loTeHuumanbHple U HENOTEHLIMAIbHbIE CWibl. [loTeHumanbHas sHeprus. IloTeHnumanbHas 3Heprus
yrnpyro aeGopMupoBaHHOU Npyx)uHBL [loTeHIManbHAs SHEPTHUs Tela B OJHOPOIHOM TPABUTAIMOHHOM
nosie. [loTeHuuanbHas sHeprus Tejla B TPAaBUTAMOHHOM MOJIe OJHOPOIHOIO Iiapa (BHYTPU U BHE IIapa).
Bropas kocMuueckast CKOpoCcThb. TpeTbsd KOCMUUYECKask CKOPOCTb.

CBs13b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW PHEPrHH CUCTEMBI Tel. 3aKOH
COXpPAaHEHUSI MEXAHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM U1 HACATBHOM KUJIKOCTH KAaK CJICICTBUE 3aKOHA COXPAHEHUS MEXaHUYECKOMN
SHEPIHUH.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHME IPOLIECCHI: JIBUKEHHUE PAKET, BOJOMET, KOIED,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYpPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepeHrie MOLHOCTH CHJIBI.

W3meHenune sHepruu Tena npu COBEPIICHUH padOTHI.

B3anMHble npeBpanieHuss KWHETUYECKOM U MOTEHIMAIbHOM HEPruil NpU JAEHCTBUU HA TEJIO CHIIBI
TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3HepTruu Mpyu CBOOOTHOM MaCHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umnysbca Tena no TOpMO3HOMY ITYTH.

V3mepeHune CHUITBI TATH, CKOPOCTH MOJISIH JICKTPOMOOMIISI I MOIITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHHS UIMITYJIbCA Tela C UMITYJIbCOM CHUIIBL.

UccnenoBanue coxpaHeHus UMIYJIbCa IPU YIIPYTrOM B3aUMOJICHCTBUH.

N3mepeHrie KWHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHS TIOTCHIIMAIBHON YHEPTUH TIPY>KUHBI C pa0OTOM CUJTBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TPU ABMKEHUU Tella IO HAKIIOHHOW TIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OcHoBHbBIE MOJOXEHUSI MOJIEKYJsipHO-KuHeTnueckoi Teopun (MKT), ux ombiTHoe 00OCHOBaHUE.
Huddysus. bpoyHoBckoe aBukeHHne. XapakTep ABMKEHHs U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaenu
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX TelT U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX MOJEJIEH.
Macca u pa3zmepsl MoJiekya (aromoB). KonndectBo BenectBa. [locTosiHHass ABoraapo.

TenoBoe paBHOBecue. Temnepatypa u criocoOsl €€ uzmepenus. lllkana temneparyp Llenbcus.

Mognenp uacanrbHOrO rasa B MOJIEKYJISIPHO-KMHETHMYECKONM TEOPHUHU: YaCTHIBI Tra3a ABMXKYTCS
Xa0TUYECKH U HE B3aUMOJACHCTBYIOT APYT C IPYTOM.

['a3oBele 3akoHbl. YpaBHeHHe MenaeneeBa—Kaneiipona. AGcomoTHas TemmepaTypa (IIKaia
temrniepatyp KensBuna). 3akon Jlambrona. M3omporieccsl B ueaqpHOM ra3e ¢ MOCTOSHHBIM KOJHYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBieHe H30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

CBs3p MeXAy [JaBIEHHEM M CpPEIHEW KHHETHYECKOW DSHEPrueil MNOCTYIAaTEIbHOIO TEIJIOBOTO
JOBWKEHMSI MOJIEKYJI HACAIBbHOINO ra3a (OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO-KMHETHUUECKON TEOpUH
HJICATHHOTO Ta3a).

CBs3b  aOCONIOTHON TeMmmepaTypbl TEPMOIAMHAMUYECKOHM CHCTEMBI CO CpEIHEH KHHETHYECKOU
SHEPTrHUeil MOCTYNAaTENIbHOIO TEMIOBOTO JIBUKEHUS €€ YaCTHII.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKHE MpPOIECChl: TEpPMOMETpP, OapoMeTp, MOoJydyeHHe
HaHOMAaTepHaJIoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUll BEIIECTBA.

Mozens OpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaqbHOro OpOYHOBCKOTO JIBUKECHUS.



Juddyzus xuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MOJIEKYII.

Mogenu KpUCTaNIMYEeCKUX PEIIETOK.

HabGnronenue u ucciaegoBaHue U30IpoLEecCoB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomaslt, npaAKmMuKym.

HccnenoBanue mpoiiecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS MPU TEIUIOOOMEHE MEXY Topsdei
U XOJIOIHOU BOOM.

W3ydeHne n30TepMHUYECKOT0 mporiecca (peKOMEHI0BaHO HCIOIb30BaHue udpoBoii 1aboparopun).

N3ydenune n30XopHOTO npoiecca.

W3ydenne n3006apHOTo mporecca.

IIpoBepka ypaBHEHUSI COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmonunamuueckas (T/l) cucrema. 3amaHue BHEIIHUX YCIOBMM Il TEPMOJAMHAMUYECKOU
cucteMbl. BHelmiHne n BHyTpeHHHE napameTpsl. [lapameTpbl TepMOAMHAMUYECKON CUCTEMBI KAK CPEIHUE
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMONPOU3BOJIbHAS pelaKcalys TEPMOJUHAMUYECKON CUCTEMBI
K TEIJIOBOMY PaBHOBECHIO.

Mopenp uaealbHOrO0 Tra3a B TEPMOJMHAMUKE — CHCTEMa YypaBHEHWH: ypaBHeHUE MeHpeneeBa—
Kitaneiipona u BbIpakeHHE JUIsl BHYTPEHHEH HSHEPIrUH. YCJIOBUS NPUMEHUMOCTH 3TOM MOJEIN: HHU3Kas
KOHILIGHTpAllUs YacTHUIl, BBICOKME TeMIeparypbl. BbIpakeHue njs BHYTPEHHEW 3HEPruuM OJHOATOMHOIO
UJeaIbHOTO Ta3a.

KBazucrarnueckue 1 HECTATUUECKHUE MPOLECCHI.

DOnemeHTapHas paboTra B TepMOAWHAMHKE. BpramciieHue paboThl 1Mo rpaduky mpoiecca Ha pV-
yarpaMMme.

Tennomnepenaya Kak croco0 M3MEHEHUS BHYTPEHHEHW SHEPIHH TEPMOJMHAMUYECKOH cHUCTeMbl 0e3
coBepiieHus padboTel. KoHBeK1IMs, TEMIONPOBOAHOCTD, U3ITyUYEHUE.

KonnuectBo Ttemnotsl. TemnmoéMmkocTh Tena. YenabHass U MOJISIpHas TEIIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. VYnenbHas TeIUIOTa CropaHus ToOmuMBaA. Pacdyé€r komuuyecTBa TEIUIOTHI IIPU
teronepenaye. [lonstue 06 agunadbaTHOM Tporiecce.

[TepBbIii 3aKk0H TepMoAMHAMUKU. BHyTpeHH:s sHeprus. KonndecTBo TeroTsl U paboTa Kak Mephl
W3MEHEHHUs BHYTPEHHEHN 3HEPTUH TEPMOAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpPMOAMHAMMKHM JUIsl PABHOBECHBIX IIPOLECCOB: 4YEpe3 3aJaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJIMHAMUYECKON CUCTEMbI IPOXOAUT €JMHCTBEHHAsI aquadara. AOCOIIOTHAs TeMIeparypa.

BTopoii 3aK0H TepMOJMHAMUKH ISl HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOKHO NIEPENaTh TEILUIOTY OT
Oosee xojonHOro Tena K Oonee Harperomy Oe3 kommeHcanuu (Knaysmyc). HeoOpatumocTs mpHUpOIHBIX
IIPOLIECCOB.

[TpuniMne! AeiicTBrs TenaoBbix MamunH. KIT/I.

MakcumansHoe 3Hauenune KII1/1. [ukn Kapho.

OKOJIOTUYECKHE acCMeKTbl HCIIOJIb30BAaHMSI TEIUIOBBIX JABUrarenei. TemnoBoe 3arps3HeHHE
OKpY>Karollen Cpeibl.

TexHuyeckue ycTpoicTBa M TEXHOJIOTHUECKHUE MPOLIECChHl: XOIOIMIbHUK, KOHAUIIMOHED, TN3EIbHBIN
U KapOIOpaTOpHBIM JBUTATENH, MapoBas TypOWHA, TMOMyYEeHUE CBEPXHHU3KHUX TEeMIIepaTyp, YTHIU3ALUS
«TETJIOBBIX» OTXOJOB C MCIOJIb30BAaHUEM TEIUIOBOTO HAacoca, yTUIN3alus OMOOPraHUYECKOro TOIUINBA ISt
BBIPAOOTKH «TETJIOBOI» M 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

M3MeHeHne TeMIiepaTypsl Ipu ainabaTH4ecKoOM paclIupeHHH.

Bo3ayniHoe orauso.

CpaBHeHUE YIENBHBIX TEIUIOEMKOCTEH BELIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KoMmnproTepHbI€e MOJENN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3mepenue yaenbHOU TEeII0EMKOCTH.



HccnenoBanue nporecca OCTHIBAHMS BEIIECTBA.

HccnenoBanue annabaTHOTO TIporiecca.

N3yueHnue B3aMMOCBSI3U SHEPIUU MEXKMOJICKYJIPHOIO B3aUMOJEHCTBUSI U TEMIIEpATypbl KUICHUS
JKUIKOCTEH.

Tema 3. Azpecamnsie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHAeHcanus. VicnapeHue u KutieHue. Y JelibHas TEIUIoTa mapooOpa3oBaHuUs.

Hacpiiennble 1 HeHachllleHHbIE Mapbl. KadecTBeHHas 3aBUCHMOCTh IUIOTHOCTH W JaBJICHUS
HACBIIIEHHOTO IMapa OT TEMIEPaTyphbl, UX HE3aBHCUMOCTh OT 00BEMa HACHIIICHHOTO Mapa. 3aBUCUMOCTH
TEeMIIEpaTypbl KUIIEHUS OT JABJICHUS B )KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

TBépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHM30TPOINHS CBOWCTB KpPHUCTAJIOB.
[InaBnenue u kpucrammMzanus. Y gesibHas TerioTa miasienus. Cyoaumanus.

Hedbopmaruu TBEpHOro Tena. Pactsokenue m cxkarme. Caur. Moaynes FOnra. Ilpemen ynpyrux
nedopMarui.

TemioBoe pacimipeHHe >KUAKOCTeH W TBEPIABIX Tesl, OOBEMHOE W JIMHEWHOE pacIIUpeHHe.
AHrapMOHHU3M TEIUIOBBIX KOJIGOAHWUM YaCTHI] BEIIECTBA KAaK MPUYMHA TEIUIOBOTO pacIiMpeHus Ten (Ha
KaueCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEHUE TEIIOBOTO OanaHca.

[ToBepxnoctHOe HatspkeHHe. KoaduimeHT moBepXHOCTHOTO HaTshKeHUs. KanusuisipHbie sIBJICHUS.
JlaBiieHre 0 UCKPUBIIEHHON TOBEPXHOCTHIO xkuaAKocTH. Dopmyiia Jlamaca.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHME IPOLIECCHI: JKUAKHE KPUCTAJUIbI, COBPEMEHHBIE
MaTrepuabl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHmue.

Kanunnsipusie sBieHus.

Mopen HEeHbIOTOHOBCKOM KHIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

WccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTAITHYECKOTO BEIIECTBA.

Buner nedopmanuid.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOU TEMI0THI MIJIaBICHUS JIbA.

W3yueHune CBOMCTB HACBIIICHHBIX NIAPOB.

H3mepeHne abCOMOTHOM BIaKHOCTH BO3AyXa U OIIEHKA MACChI TAPOB B IOMEIICHUH.

N3mepenne ko3 GuiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

WccnenoBanue 3aBucUMOCTH AehopMaIiuy pe3nHOBOTO 00pasiia OT MPUIOKEHHON K HEMY CHIIBI.

Pa3znea 4. diiekTpoauHaMuUKAa.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MpOsBIEHUA. JJINEKTPUUYECKUH 3apsia. J[Ba BHIA AJIEKTPUUYECKUX 3apsAIOB.
[IpoBOIHMKH, TUAIEKTPUKHU U MOJTYIPOBOJHUKN. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsil. 3aKOH COXpaHEHUs
JIIEKTPUYECKOTO 3aps/a.

BsaumoneiictBue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

DnekTpuueckoe notie. Ero neiictere Ha 3JIEKTPUUYECKHUE 3aPSIIbl.



HanpspxéaHocts snektpuueckoro moist. [IpoOHbii 3apsin. JIMHUM HAPsDKEHHOCTH 3JIEKTPHUECKOTO
noist. OTHOPOJTHOE JIEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh  AJIEKTPOCTATUYECKOrO Moysd. Pa3HOCTP NOTEHLIMANIOB U HalpsKEHUE.
[loTrenumanpHas 3HEprus 3apsaa B 3JEKTpOCTaTHUYECKOM Imose. [loTeHnuman 31eKTpocTaTudecKoro IMosisl.
CBs13p HaNpsHKEHHOCTH NOJIS U Pa3HOCTH MTOTEHLMAJIOB /ISl 3JIEKTPOCTATUUECKOTO M0JIs (KaK OJTHOPOJIHOTO,
TaK U HEOJTHOPOJHOTO).

[TpuHIMI CynepHIO3ULIUH SIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsana. [lone paBHoMepHO 3apstkeHHOHN cdepbl. [loe paBHOMEPHO 3apsKEHHOTO
mo o0wsémy mapa. Ilore paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH. KapTwHBI IHHMIA
HaIpsHKEHHOCTH 3THUX MOJIEW U SKBUIIOTEHIIMAIBHBIX [TOBEPXHOCTEH.

IIpoBOIHHKY B AIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMPNEeKTpUKHY B 3JIEKTPOCTATHYECKOM I0JI€. J(M3neKkTpudeckas NpoOHUIIaEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpOoEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapannensHOE coenquHeHne KoHieHcaTopoB. [locnenoBarenpsHoe COeIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCAToPA.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOJAHOM 3JIEKTPUUYECKOM TOJIE.

TexHudeckue yCTpOMCTBA UM TEXHOJOTMYECKHE IPOLIECCHI:  AJIEKTPOCKON,  DIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alUTa, 3a3eMIIEHUE dIIEKTPOIIPHOOPOB, KOHAEHCATOPHI, TenepaTop Ban ae ['paada.

Hemoncmpayuu.

VY CcTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apS’KEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TTOJIE JBYX 3apsKEHHBIX TUIACTHH.

Mogenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

VYcerpoiicTBO U IeCTBUE KOHAEHCATOPA TOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOIO0 KOHJEHCATOpa OT IUIOIIAAU IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOTO KOHAEHCATopa.

3apsiaKa ¥ pa3psiKka KOHAEHCAaTOpa 4epe3 Pe3UCTOP.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

OneHka cu B3auMOJEHCTBUA 3apsKEHHBIX TeEl.

HabGmionenne mnpeBpallileHuss 5SHEPIUM  3apsDKEHHOTO  KOHIEHCATOpa B JHEPIUI0  U3IYyUYCHHS
CBETOAMO/A.

W3yuenune npoTrekaHus TOKa B LENHU, COIEpKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTH TOTEHIMANOB (HAMPSHKEHHS) MPH  MOCIEI0BATEIbHOM COSIMHEHHH
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuil mox.

Cwuiia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus cylecTBOBaHUS IOCTOSTHHOTO 3JIEKTpudeckoro Toka. Mcrounuku toka. Hampsbkenne U n
SMC E.

3akoH OMa JJ1s y4acTKa LEeMH.

DNEKTPUUECKOe COMPOTUBIICHHE. 3aBUCUMOCTh CONPOTUBIIEHUSI OJTHOPOJHOIO MPOBOJHHKA OT €ro
JUIMHBI Y IIJIOLIA/IA TOTIEPEYHOI0 CEUEHUs. Y IETIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapallieIbHOE, CMEIIAHHOE COeIMHEHNE NMMPOBOIHUKOB. Pacyér pa3BeTBIEHHBIX
anekTpuueckux enei. [Ipasuna Kupxroda.

Pabora anektpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MOIIHOCTB 2JEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

OJC u BHYTpEHHEE CONpPOTHBIEHHWE HCTOYHMKAa TOKa. 3akoH Owma Uisi TOJHOW (3aMKHYTOM)
NEKTPUYECKON Lienu. MOIHOCTh UCTOYHHKA TOKA. KOpoTKOe 3aMbIKaHME.

Konzgencarop B 11enu NoCTOSIHHOTO TOKA.

TexHnyeckue ycTpoHCTBa U TEXHOJIOTUUYECKUE TIPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK
AJIEKTPUYECKON SHEPTUHU.



Hemoncmpayuu.

W3mepenne cuibl TOKa U HaIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAMPSKEHUS JUIsI PE3UCTOPA, JIAaMITbl HAKAJIMBaHUS U
CBETOUO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS MHJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TJIOLIAIU MONEPEUYHOTO
CEUeHUs U MaTepuana.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU TOCTOSIHHOM HaIpsIKEHUU.

[Ipamoe nzmepenune IJIC. KopoTkoe 3aMbikaHN€ rajlbBaHUYECKOTO AJIEMEHTA U OILIEHKa BHYTPEHHETO
COMPOTHUBIICHUS.

Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/1Y TOJIFOCAMHU UCTOYHUKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.

HccnenoBanue CMEIIaHHOTO COSUHEHUS PE3UCTOPOB.

H3mepenue yaenbsHOro COnpOTUBICHUSI IPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKCHUS JJIS JIaMITbl HAKAIUBAHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct OJ[C TralbBaHUYECKOTO 3JIEMEHTA OT BPEMEHUM NPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKAY MOJII0CAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH UCTOYHHKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OJeKTpudeckas MPOBOJUMOCTh PA3JIMUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOAUMOCTh TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD CONPOTHUBIIEHUSI METAJIJIOB OT TeMIiepaTrypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudeckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAs M NMPUMECHAsI MPOBOJUMOCTh IOJYNPOBOJHUKOB. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBbBIE TPUOOPBHI.

DNEKTPUUECKUI TOK B AJIEKTPOJUTAX. DJIEKTPOJMTHUECKAS TUCCOIUAIUA. DJIEKTPOJIU3. 3aKOHBI
Dapazest U1l 2IEKTPOIHU3a.

OnekTpuueckuil Tok B razax. CaMOCTOATEIbHBIA U HECAMOCTOSTENbHBIN pa3psia. PasnnuHble TUIBI
CaMoCTOSITENbHOTO paspsaaa. Monnus. [lnasma.

TexHuuyeckue yCTpOHMCTBA M NPAKTUYECKOE TNPUMEHEHME: Tra3opa3ps/Hble JaMIlbl, 3JEKTPOHHO-
JaydeBas TpyOKa, MOJYNPOBOJAHUKOBBIE MPUOOPHL: MO, TPAH3UCTOP, (HOTOAMO, CBETOIUO[, TaIbBaHUKA,
paduHUpPOBaHUE MENY, BHIIJIABKA aTFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYpPHI.

ITpoBOAMMOCTE JIEKTPOJIUTOB.

3akoHsbI 2nekTpoau3a dapazes.

HckpoBoli pa3ps1 ¥ IpOBOJIUMOCTb BO3/1yXa.

CpaBHeHUE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npakmuxym.

Habmronenue snextponunsa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKH AUO/IA.

Du3nYecKUil MPAKTUKYM.

CnocoObl  u3MepeHuss (QU3NYECKUMX BEJIWYMH C MCIOIb30BAaHUEM AaHAJOTOBBIX U IU(POBBIX
M3MEPUTENBbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U OTHOCHTENbHbIE
MOTPEIIHOCTH U3MepeHuil pu3ndeckux BeauunH. O1ieHKa TpaHuI] OTPEIIHOCTEH.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, UCCIIE0BAaHUH 3aBUCUMOCTEN (PM3MUECKUX BEIUYHH, TIPOBEPKa
NPE/UIOKEHHBIX THUMOTEe3 (BbIOOp W3 paldoT, ONUCAHHBIX B TEMATUYECKUX paszjenax «Y4YeHHYECKHi
AKCIIEPUMEHT, JJa0OpaTOPHBIE pabOTHI, TPAKTUKYM).

Me:xnpeameTrHblie CBA3H.



N3yuenne kypca ¢usuku yrinyonéuHoro ypoBHs B 10 kiacce ocymiecTBIsieTcs € y4€ToM
COJIEPKATENIBHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OMOJIOTMH, XMMHUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnvle nOHAMUA, C6AZAHHBIE C U3YUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4YHbI (akT, rumoresa, (¢uU3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HAOMI0IEeHHE, OSKCIIEPUMEHT,
MOJICJINPOBAaHUE, MOJIEJIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, U3MEpHUTEIbHbIE NMPHOOPHI, LUPpOBas
naboparopusl.

Mamemamuka: pelnieHne cucteMbl ypaBHeHui. JluneiHas QyHkuus, mapaOoisa, runepOoia, UX
rpaduKu U CBOWCTBAa. TpUroHOMETpHUYECKUE (YHKLUMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M HX MPOEKLMU Ha OCU KOOPJAUHAT, CJIOKEHUE BEKTOPOB.

Buonozua: mexanudeckoe JBUKECHUE B KUBOW mpupoae, 1uddys3us, 0CMOC, TEIUIOOOMEH >KUBBIX
OpPraHU3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAIOLIeH Cpelbl, YTHIIM3alus OMOOPraHMYecKOro TOIUIMBA IS
BBIPAOOTKH «TETJIOBOM» M AJIEKTPOIHEPIHH, TOBEPXHOCTHOE HATHKCHHE W KalMWUILIPHBIC SBICHUS B
IIPUPOJIE, HIIEKTPUUECKHE SBJICHUS B )KUBOI NPUPOJE.

Xumun: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEUIECTBA, MOJISIpHAs
Macca, MOJy4eHHE HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH M ra3oB, JKUAKHE
KPUCTAJUIBL, DJIEKTPUYECKHE CBOWCTBA METAIOB, JJIEKTPOJIMTHYECKAs JHCCOIMALMs, TalbBaHUKA,
3JIEKTPOHHAsI MUKPOCKOIIMSL.

TI'eozpagpus: BnaxxHOCTH BO3/lyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUe ABUKEHHUN C MCIIOJIb30BAaHUEM MEXAHHU3MOB, YUET CYXOTO U KHJIKOTO
TPEHHUSI B TEXHHUKE, CTATUYECKNE KOHCTPYKIMHU (KPOHIITEHH, pPeHIéTyaThie KOHCTPYKIMH), NCTIOIb30BAHUE
3aKOHOB COXPAHEHMsS MEXaHMKH B TEXHHMKE (TUPOCKOI, BOAOMET M ApYyrue), JBUTaTellb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOMHA, OBITOBOM XOJOIMIBHHUK, KOHAUIIMOHEDP, TEXHOJIOTHH TTOyUYSHHSI COBPEMEHHBIX
MaTepHaoB, B TOM YHCII€ HAHOMATepHaloB, U HAHOTEXHOJIOIHH, MIEKTPOCTAaTUYECKAas 3allUTa, 3a3eMIICHUE
AIIEKTPONIPUOOPOB, Ta30pa3PsAHBIC JAMITBI, TIOTYIIPOBOTHIUKOBBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC
Pasnen 4. DaekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3aumoaeicTBHE MOCTOSHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarnuTtHoe mnone. Bekrop
MarHuTHOM MHAYKIMH. [[prHIMI Cynepno3suiuy MarHuTHBIX 1osiel. JIMHUM MarHUTHOW MHTYKLIAH.

MarnutHoe 1nose NpoBOJHUKA C TOKOM (IPSMOT0 MPOBOJAHUKA, KaTYIIKH U KPYrOBOrO BUTKA). ONbIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna Jlopenna, e€ HampaBlieHUE€ U MOJYyJb. J[BU)KeHHE 3apsyKEHHOW YacTHIbl B OJAHOPOJHOM
MarHuTHoM nose. Paborta cunsl Jlopenna.

MarnutHoe nose B Bemectse. PeppoMarHeTHKH, Mapa- U TUAMArHETUKH.

TexHnyeckue ycTpoWcTBa M TEXHOJOTMYECKHE ITPOLECCHI: NMPUMEHEHHE IOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETDP, AIEKTPOABUraTeNb SAKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUII.

Hemoncmpayuu.

KaptuHa nuHuUN WHAYKIMM MarHUTHOTO TMOJI MOJIOCOBOTO M IMOJKOBOOOPAa3HOTO MOCTOSIHHBIX
MarHuToB.

KaptuHa nuHuUN MarHUTHOM WHAYKUMU TOJSI JJIMHHOTO TPSMOTO MPOBOJHHMKA M 3aMKHYTOI'O
KOJIBIIEBOTO NMPOBOJHUKA, KAaTYIIKH C TOKOM.

B3anMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmonenue nBrkeHHs My4yKa 3JeKTPOHOB B MAHUTHOM IIOJIE.

[TpuHIMI AEHCTBUS 3JEKTPOU3ZMEPUTENIBLHOTO MPUOOpa MArHUTOIIEKTPUUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, RPAKMUKYM.

HccnenoBanye MarHUTHOTO TOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.



I/ICCJIGI[OBaHI/Ie I[GI\/JICTBI/ISI MOCTOAHHOI'O MarouTa Ha paMKy € TOKOM.
N3smepenne cuibl Ammepa.

HSy‘-IGHI/Ie 3aBUCHUMOCTH CHUJIIBI AMHGpa OT CHJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUM HA OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 5. dnexmpomacHumnan uHOYKYuUs.

SIBneHue aneKTpoMarHuTHOM MHAYKIMU. [loTOk BekTOpa MarHMTHOW MHAYKUMH. D/IC mHIyKUMH.
3aKoH 3JiIeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpesoe snektpuueckoe noiie. Toku Dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NunyktuBHocTh. KaTyiika MHAYKTUBHOCTH B LIETIM MOCTOSHHOTO TOKA. SIBJIEHHME CAMOUHIYKILIHH.
OJ1C caMOMHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHnyeckue ycTpoHuCTBa U TEXHOJIOTMUYECKUE IPOLECCHl: MHAYKIIMOHHAS II€4b, COJIEHOM, 3alUuTa
OT 3JIEKTPU3ALMH TeJI IPU IBM>)KECHUM B MArHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHuTHOM WHIYKIIHH.

Uccnenosanue 3aBucumoctu J/1C MHAYKINK OT CKOPOCTU U3MEHEHUSI MarHUTHOTO TOTOKA.

[TpaBuio Jlenna.

[Tanenne marauTa B aJlFlOMUHUEBON (MEHOW) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Ornpenenenre UHAYKIIMA BUXPEBOI'O MArHUTHOT'O TOJIS.

WccnenoBanue siBICHUS CAMOUHIYKITUH.

COopka Mozenu 3JIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kojsie6anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Korebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.

Napmonnueckne koseOanus. Kunemartnueckoe M JMHAMHYECKOE OIKCAHHUE. DHEPreTUYecKoe
onucaHue (3aKOH COXpaHEHHS] MEXaHUYECKOW dHeprun). BeIBo TMHAMUYECKOTO OMHCAHUS TAPMOHUYECKUX
KOJICOaHUH U3 WX DPHEPTEeTUYECKOTO U KUHEMAaTHYE€CKOTO OMMCAHMUS.

Amrutyaa u $aza konedanuii. CBs3b aMIUTUTYABI KOJIEOAHUH UCXOTHOM BETUYMHBI C aMITTTUTYaMHU
Kos1e0aHui e€ CKOPOCTU M YCKOPEHUS.

[Tepuon u yactora Konebanuit. [lepnon ManbIx cBOOOMHBIX KOJIeOaHUN MAaTEMATUYECKOTO MasITHHUKA.
[leproz cBOOOIHBIX KOsIeOaHUI MPYKUHHOTO MasiTHUKA.

[TonsTre o 3aTyxammux KonebaHusX. BeiHykIeHHbIe kKonebanus. Pezonanc. PesonancHas kpuasi.
BnusiHue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBON. ABTOKOJI€0aHus.

TexHuueckue ycTpoiicTBa U TEXHOJOTMUECKHE MPOLECChl: METPOHOM, YacChl, KaYelll, My3bIKaJIbHbIE
MHCTPYMEHTBHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch K0aedaTeIbHOro ABMKEHUS.

Habmronenne He3aBUCHMOCTH TePHO/Ia MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBI.

HccnenoBanme 3aTyxamommx KoOJIeOAHWN H 3aBUCHMOCTH TIEPHOJa CBOOOTHBIX KOJEOAHW OT
CONPOTHUBIICHUS.

HccnenoBanue kojeOaHuil Tpy3a Ha MAaCCUBHOW MPYKUHE C LIE€TbI0 (POPMUPOBAHUS MTPEICTABICHUM
00 ueanbHON MOAETH MPY>KUHHOTO MAsITHHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPH KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIESHHBIX KOJICOaHHIA.

Habmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, nPAKMUKyM.

W3mepenue nepuoia cBOOOIHBIX KOJIeOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.



W3ydeHne 3aKOHOB JIBIKCHUS TENa B X0JI€ KOJIeOaHMIA Ha YIIPYTOM TOJIBECE.
N3yueHue ABUKEHUS HUTSHOIO MASITHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoaeOaHuH.
HccnenoBaHue BRIHYKISHHBIX KOJICOAHHIA.

Tema 2. InexkmpomazHumnele Koedanus.

Kone6arenbHblil KoHTYp. CBOOOHBIE IEKTPOMArHUTHbIE KOJIeOaHUs B UI€AIbHOM KO0JIeOaTeIbHOM
koHType. @opmyna TomcoHa. CBs3b aMIUIMTYABl 3apsAja KOHJEHCATOpa C aMIUIMTYAOM CHUJIBl TOKa B
KoJ1e0aTenbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJCATHLHOM K0Je0aTeTbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHUTHbIE KosleOaHus. BeIHYKI€HHBIE 3JIEKTPOMarHuTHbIE KOJeOaHMsI.

[TepemeHHbII TOK. MOIIHOCTh EPEMEHHOTO TOKA. AMIUIUTY/HOE U JEUCTBYIOLIEE 3HAUEHUE CUIIbI
TOKa U HANpsKEHUs IPU pa3iIuyHON popMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHyconjaibHbII nepeMeHHbIH TOK. Pe3ucTop, KOHIAEHCATOp M KaTyllka MHAYKTUBHOCTU B LEIU
CHUHYCOMIaJIbHOTO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HAaNpsKEHUM.

Wneanbueblii Tpanchopmarop. [IponsBoacTBo, nepenada u moTpedaeHne dEeKTPUIECKON SHEPTUH.

OKOJIOTUYECKME PHUCKM IIPU  NPOU3BOACTBE  3JIEKTpodHepruu. KynbTypa HCIIONIB30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHnyeckue yCTpOCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: IEKTPUYECKUI 3BOHOK, TE€HEPATOP
[IEPEMEHHOTI'0 TOKA, JIMHUHU JIEKTporepeay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCHUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUN OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumyutorpaMMBbl AIEKTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHyX1eHHbIE CHHYCOMIAJIbHBIE KOJIEOaHNUS.

Pesucrop, karymika MHIYKTUBHOCTH U KOH/IEHCATOP B IIENH IEPEMEHHOTO TOKa.

Pe3oHanc mnpu mocCiIeqOBAaTEIbHOM COECOUHEHUM PE3UCTOpA, KAaTyIIKd HHIYKTUBHOCTH H
KOHJIEHCATOopA.

VYcTpoiicTBO M NPUHIMIT AEUCTBHS TpaHCchopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO TOKA Yepe3 MOCIEN0BATEIbHO COCAUHEHHBIE KOHIEHCATOP, KaTyLIKY U
pe3ucTop.

HaOGnroneHue 31eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL.

MexaHuueckrue BOJIHBI, YCIOBUSI HX pacnpocTpaHeHus. llomepeuHble M NPOJOJBHBIE BOJHBI.
Ilepron, CKOpPOCTh pacHpoCTpaHEHUss M JUIMHA BOJHBL. (CBOICTBA MEXAHMUYECKHUX BOJH: OTpPa)XKEHHE,
npesomiieHue, HHTephepeHns U AUPpaKiusl.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoe€ 3arpsisHEHHE OKPYKAIOIIEH CPEbI.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBHS M3JIyUEHUS JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MpeNOMIICHHE, MOJspu3alus, nHTephepeHuns 1
TG paKIus.

[Ikana 31eKTpOMarHuTHHIX BOJIH. [IpiMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokausi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHnyeckue ycTpoWcTBa M IPAKTUUYECKOE INPUMEHEHHME: MY3bIKAJIbHBIE HMHCTPYMEHTBHI, pajap,
panuonpuEéMHUK, TENEBU30p, aHTeHHa, TenedoH, CBU-neus, ynpTpa3BykoBas IMarHOCTUKAa B TEXHUKE U
MEIULIMHE.



Hemoncmpayuu.

OO6pa3oBaHue U pacIpoOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHi.

Habumonenne orpaxkeHus U IPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHnu u AMPpakiui MEXaHM4eCKUX BOJIH.

AKyCTHUYECKHI pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C AMILTUTYJOW U 9YaCTOTON KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE, MOJISIpU3anus,
mudpakius, tHTepEpeHIIHsL.

O6HapyxeHre HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyUEHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMmonuHeitHOEe pacnpocTpaHEeHUE cBeTa B OJHOPOoAHOM cpexe. Jlyu cBera. ToueuyHblid MCTOUHHK
CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue M300pa)keHHl B IIJIIOCKOM 3epKale.
Cdepuueckue 3epkara.

[Ipenomnenue cBeTa. 3aKOHBI NpeTOMIICHUS cBeTa. AOCONIOTHBIA MOKa3zaTelb MPeIOMIICHUS.
OTHOCHUTENBHBIN MOKa3aTeNb npeaomiieHust. [I0CTOSHCTBO YacTOTHI CBETa M COOTHOIICHHE JIJTUH BOJIH MPHU
[epexoie MOHOXPOMATUYECKOT0 CBETA Yepe3 rpaHully pasjiesa ABYyX ONTHYECKUX Cpel.

Xon iyueit B mpu3me. ucnepeust ceera. CliokHBIN coctaB Oemnoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue U paccerBaromye JUH3bl. ToHkas muH3a. POKYCHOE pacCTOSHHE W ONTHYECKas CHiia
TOHKOM JHMH3BI. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHHUS TOHKOH c(epHuecKod JHH3BI OT €€ IeOMEeTpUH U
OTHOCUTEIFHOTO TTOKA3aTeNs MPEIOMIICHUS.

dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xon mnyda, MPOMICANIETO JIMH3Y TOJ TMPOW3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOW OCH.
[TocTpoenue U300paKeHUI TOYKHU u oTpe3Ka psMOit B COOMpArOIINX
Y PacCeMBAIOIINX JIMH3aX M UX CHCTEMaXx.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Murepdepenuus cBera. KorepeHTHble HMCTOYHHMKH. YCJIOBHUS HaOMIOACHUS
MaKCUMyMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KaPTHUHE OT ABYX KOTEPEHTHBIX UCTOYHHUKOB. [Iprmepsl
KJIACCUYECKHUX UHTEP(EPEHIIMOHHBIX CXEM.

Hudpaxus csera. {udpakiuonHas pemeéTka. YcioBue HAOMIOJEHUS TJIaBHBIX MaKCUMYMOB IpHU
MaJeHu MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYEeCKHE YCTPOMCTBA M TEXHOJOTHYECKHE IMPOILIECChl: OUYKH, JIyMa, MEpUCKoI, Qoroarmmapar,
MHUKPOCKOII, TMPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHKU, BOJOKOHHAs OMNTHKA, IU(PPAKIIMOHHAS
peeTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue MpeioMIIeHNs CBETA.

Habnronenre nomHOTro BHYTPEHHETO OTpakeHus. MoJienb CBeToBOIA.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 IIOCKOMAPAILIEIBHYIO TUIACTHHY U TIPU3MY.

HccnenoBanue CBONCTB N300paKeHUIA B JTMH3aX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

HaOnronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.



Habmonenue nudpakiioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmionenue nosisipu3aniu cBeTa.

[TpuMeHeHne NOISAPOUIOB Ul U3YUCHHSI MEXaHUYECKUX HAIPSKCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nokasaTess NpeoMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUS OT BEIIECTBa (Ha MPUMEPE KUAKHX JINH3).
N3mepenune poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paKeHHUs B CHCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n3o0paxeHus B CUCTEME U3 BYX JIMH3.

KoHcTpyrnpoBaHue T€IECKONMYECKUX CUCTEM.

HaGnronenue nudpakuuu, MHTEpHEpEeHIUN U MOJISPU3ALIUU CBETA.

W3ydeHue nosipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUDJIEKTPUKA.
N3yuenne naTephepeHIM Ja3epHOro N3Iy4eHUs Ha JBYX LIEIAX.

HabGntonenue nucniepcum.

HaGnronenue u uccnenoBanue AM(PPakMOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue cniekTpa U3IydeHHs CBETOAMOAA IPU HOMOIIM 1U(PAKIIMOHHOMN peIETKY.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH.

I'panuubl  NPUMEHUMOCTHM  KJIACCHYECKOM  MeXaHukH. llocTynarel  cHeuuasbHOM — TEOpHH
OTHOCUTEIBLHOCTH.

[IpoctpancTBenHO-BpeMeHHOM uHTepBad. [IpeoOpazoBanusi Jlopenna. VYcioBue NPUYMHHOCTH.
OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JIUHBI.

DHEprusi ¥ UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

TexHu4eckue yCcTporcTBa M TEXHOJIOTUYECKHE IMPOIECChI: CIIYTHUKOBBIC MPUEMHUKH, YCKOPUTEIU
3apsKEHHBIX YaCTHIL.

YueHnyeckuii SKCIIEPUMEHT, TaO0paTOPHbBIE PAOOTHI, TPAKTUKYM.

Omnpenenenne UMITYIbCa U DHEPTHH PESITUBIUCTCKUX YacTull (TIo hoTorpadusiM TPEKOB 3apsKEHHBIX
YaCTHI] B MArHUTHOM TI0JIE).

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TerioBOE U3IydeHHE (M3ITydeHHE aOCONIOTHO YEPHOTO Tema). 3aKOoH cMelleHus Buna.
I'mnoresa I1nanka o kBaHTax.

@®OTOHBI. DHEPrus U UMITYJIbC (POTOHA.

®otoap¢exr. Onbitel A. I'. CrosmeroBa. 3akonbl ¢orodddexra. YpaBHeHue DHHIUTEHHA IS
dbotorddekra. «KpacHas rpanuna» Gororddexra.

JlaBneHue cBera (B 4YacTHOCTH, JABJIEHHE CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIYI0O M a0COJOTHO
oTpaxaroiyto nosepxHocts). Omnbitsl 1. H. JIeOenena.

BonHoBeie cBoiicTBa uyactun. Bonubl ge bpoiins. Jlnuna Boanbl ne bpoiins u pasmepsl oGnactu
JIOKAJU3aIMK JIBYDKYIECS dacTHIbl. KopmycKynsipHO-BOTHOBOM nyanu3M. Jludpakius >JeKTpOHOB Ha
KpHUCTaJIIax.

Crneuunduxa usmepenuit B Mukpomupe. CooTHoleHus HeonpenenéHnocTei ['eitzendepra.

TexHuueckue yCTpOWCTBA M  TEXHOJOTHMYECKHE TPOLECCH:  CIEKTPOMETpP, (OTOIIEMEHT,
(boTOoaTUNK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtord¢exra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS MOTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroguos.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

Hccnenosanue poropesucropa.



N3mepenue noctossuHo# [Inanka Ha ocHOBe uccnenoBanus hotorddexra.
HccnenoBaHue 3aBUCUMOCTH CHITBI TOKA Y€pe3 CBETOUO] OT HATIPSKEHHSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEIOBAHUIO CTpOoeHUs aToma. [imaneraprast moaens atoma Pesepdopra.

[Tocrynarel bopa. M3nydenue u mormoimieHue (GpOTOHOB IpU MEPEXOJie aTroMa C OJHOTO YPOBHS
SHEPTUH HA JPYIOM.

Bunpl cnektpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOAA.

CrnoHTaHHOE U BBIHYXKJEHHOE U31yueHue ceera. Jlazep.

TexHuyeckue ycTpoMcTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CIEKTPajbHBIA aHadu3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenne nuHenvaThIx CIIeKTPOB.

YCTpOUCTBO U IEHCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Ornpenenenne IIMHbI BOJIHBI JIA3EPHOIO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Habmroienue nuHeRvyaToro cnexkTpa.

HccnenoBanue ciekTpa pa3peskeHHOr0 aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE MOCTOsIHHOM Punbepra.

Tema 3. Dusuxka amomMHo20 A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnounnas monens snapa ['eitzen6epra—Banenko. 3apsg siupa. MaccoBoe uncio sapa. M3oTomsl.

PangnoaktuBHOCTB. Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-u3nydeHue.

3aKOH PaJMOAaKTUBHOIO pacnaja. PaguoakTuBHble N30TONBI B Iipupoje. CBONMCTBa MOHU3UPYIOILETO
U3Iy4YeHUs. BiusHHEe paaroaKkTUBHOCTH Ha IKUBBIE OpPraHM3Mbl. EcTecTBeHHBIH (OH H3ITydeHHs.
JlozumeTpus.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepuble peakuuu. Jlenenue u cunTe3 saep. SAnepusie peaktopsl. IIpoOiemsl ymnpasisieMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

MeToapl perucTpalyy U UCCIEA0BaHNS YIEMEHTAPHbBIX YaCTHII.

@yHIaMEHTAIBHBIE B3aMMOJEHUCTBUA. bapvoHbBI, Me30HBI UM JenToHBL. IIpeacraBienue o
CrangaprtHoil Moaenu. KBapk-riatooHHast MOAENIb aApPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnuncTBO Qu3nyeckoil kKapTUHBI MUpA.

TexHudeckue ycTpoucTBa M TEXHOJOTHUYECKHE IMPOLECCHI: JO3UMETpP, Kamepa BuibcoHa, siiepHbIi
peaKkTop, TepMOSJIEpPHBIN peakTop, aTOMHasi 60M0a, MAarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

HccnenoBanue painoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yueHue nornomeHus 0eTa-4yacTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTHSA acTpoHOMHH. [IpHKIagHOE W MHUPOBO33PEHUYECKOE 3HAYCHHE aCTPOHOMUH.
[TpuMeHNMOCTh 3aKOHOB (PU3UKHU I 00BSICHEHUS PUPOJIBI KOCMUYECKUX 0OBEKTOB.

MeToabl aCTPOHOMHUYECKHX HCCIIEIOBAHUM. CoBpemeHHbIE ONTHYECKUEC TEJICCKOIIHI,
paZMOTENeCKOIbI, BHEaTMOC(epHast aCTPOHOMHUSL.

Bun 3Bé3mH0T0 HebGa. Co3Be3nus, sipkue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKEHUE.

ConHeuHas cucTeMa.

Counnie. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun CoHIa u 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU. J(uarpamma «CHeKTpaabHbII KJIacC — CBETUMOCTBY. 3BE3/IbI
IJaBHOM  IIOCJIENOBATEIPHOCTH. 3aBUCUMOCTh  «Macca — CBETUMOCTbY JJA 3BE3]  IJIaBHOH
MoCJeI0BaTeIbHOCTH. BHyTpenHee crpoeHue 3BE37. COBpeMEHHBbIE MPEICTABICHUS O MPOUCXOXKIECHUU U
spomonuy CoHIa U 3BE3/. DTalbl )KU3HH 3BE3].

Mineunbii Ilyte — nHama [amaktuka. Ilomoxenue wu nBwxkenue ConHua B ['amakTtuke. Turbl
rayiakTuk. PanquoranakTuky u kBa3zapel. YEpHBIE ABIPBI B A1paxX rajlakTUK.



Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO0ma. Pasberanue ramaktuk. Teopust Bombmioro
B3pbIBa. PenmukToBOE U3nydeHue.

MacmtaOHas cTpykrypa Beenennoii. MetaranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnwoenus.

HaOnronenuss 3BE3qHOrOo Heba HEBOOPYKEHHBIM IJ1a30M € HCIOJIB30BAHHUEM KOMIIBIOTEPHBIX
NPUJIOKECHUN /7Sl ONpEACTCHUS TMOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOro MOIIyIIapHs U APKUE 3BE3bI.

HabGmonenus B Teneckon JIyHsbl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHil NPAKTUKYM.

CriocoOb1  m3MepeHust (PU3MUECKUX BEIMYUH C HCHOJIB30BAHMEM AaHAJOTOBBIX M IH(POBBIX
U3MEPUTENBHBIX HPUOOPOB M KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIIOTHBIE U OTHOCHTEIbHbBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennyuH. O1eHKa TpaHuIl HOTPEIIHOCTEH.

[TpoBeeHue KOCBEHHBIX U3MEPEHUH, UCCIIE0BAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH, IPOBEPKa
NPEUIOKEHHBIX TUMOTE3 (BBIOOp W3 paboT, OMMCAaHHBIX B TEMATUYECKHX pazfenax «YueHUUeCKui
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM»).

O0o0maroniee NOBTOpPeHUeE.

OO0o0uieHne W cucTeMaTu3alusl COAEp)KaHUs pasfenoB Kypca «Mexanuka», «MonekyiaspHas
¢bu3nKa U TePMOJUHAMUKAY, «DIIEKTPOAMHAMUKaY, «KoneOanus 1 BOJTHBD, «OCHOBHI CIIENUAIBHONW TEOPHH
OTHOCUTENIbHOCTUY, «KBaHTOBas (hu3uka», « QIeMEHTbl ACTPOHOMUU U aCTPOPUIHKI.

Ponp ¢u3wku w acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COIHAILHON W ITHUYECKOU
cdepax IesITeabHOCTH YeJIOBEKa, POJib U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOH KapTUHE
MHUpa, 3HAUCHHE OMHCATENILHOW, CHCTEMATH3HPYIOIIEH, OOBSICHUTENBHON W MPOTHOCTUYECKON (QyHKITHIA
¢busnueckoil Teopuu, posb (pU3NYECKON Teopuu B (HOPMUPOBAHUM MPEACTABICHUN O (PU3NYECKON KapTHUHE
MHUpa, MECTO (HU3UYECKON KapTHHBI MHpa B OOWIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:knpeameTHbie CBSI3H.

N3yuenune kypca ¢uszuku yriyOnaéHHoro ypoBHs B 11 Kiacce ocymiecTBiseTcs ¢ yu4€ToM
COJIEPKATENIbHBIX MEXKIIPEAMETHBIX CBSA3€M € KypcaMd MaTeMaTUKH, OWOJIOTMM, XHMHHU, reorpa@uu u
TEXHOJIOTUH.

Mescnpeomemmnvie noHAmMuUA, C6A3AHHBIE C UYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA: SBIICHUC,
Hay4yHbIl (akT, rumnoresa, (¢uU3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaOMI0IeHHe, 3KCIIEPUMEHT,
MOJIETTMPOBAaHUE, MOJEJNIb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUN, U3MEpHUTENbHbIE NMPUOOpPHI, LUppOoBas
nabopaTopus.

Mamemamuka: penieHne cucTeMbl ypaBHeHUH. Tpuronomerpuueckue (QyHKIUU: CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKAECTBO. BEKTOpPHl M HX NPOEKUUU Ha OCH
KOOpJMHAT, CJIO)KeHHe BekTopoB. I[IpomsBogHble »snemeHTapHbIX (QyHknui. IlpusHaku momoOust
TPEYTOJILHUKOB, ONpe/IeeHNE TUIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

buonocua: snekrpuyeckue SBICHUS B JKUBOM MpHpoOAE, KojeOaTelabHbIE IBUXKEHHUS B JKHUBOMN
IIPUPOJE, DKOJOTHYECKHE PUCKH IIPU IPOM3BOACTBE JJIEKTPOIHEPIUH, JIEKTPOMArHUTHOE 3arps3HEHHE
OKpY>KaloIllel Cpe/ibl, yIbTPa3ByKOBas IMarHOCTUKA B MEAUIIMHE, ONITUYECKUE SIBJICHUSI B )KUBOI NPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAJNIMYECKasl CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
0o0pa30BaHMs KPUCTAUINYECKON PEeIIETKH, CIEKTPAIbHbIA aHAIN3.

T'eocpachua: marHuTHBIE TOMIOCAa 3€MIIM, 3aleXH MAarHUTHBIX pyd, (OTochEMKa 3eMHOM
MMOBEPXHOCTH, cericMmorpad.

Texnonozusa: NpUMEHEHNE MOCTOSIHHBIX MAarHMUTOB, 3JIEKTPOMArHMWTOB, 3JIEKTPOJABUTATENb SIK0OH,
reHepaTop MEepeMEHHOro TOKa, MHAYKIIMOHHAs Teub, JIMHUU 3JIEKTporepeaay, 3JeKTpoABUraTelNb, pajap,
panuonpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meub, ynpTpa3ByKoBas JHAarHOCTHKA B TEXHUKE,
MPOEKIIMOHHBIN amnmapaT, BOJOKOHHAsI ONTHKA, COJHEYHas OaTapes, CIIyTHUKOBBbIE NMPUEMHHKH, sSAEpHas
HHEPreTHKA U DKOJIOTMYECKHUE aCIIEKTHI €€ Pa3BUTHS.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA/INYHOCTHBIE PE3YJIBTATbBI

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHHA YyueOHOro mnpenmera «@PH3UKa» JIOMDKHBI  OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroUMxcs PyKOBOJACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEW MO3HUIIMEH
JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIUN, TO3UTHBHBIX BHYTPEHHUX YOESKICHUN, COOTBETCTBYIOIINX
TPaAULIMOHHBIM LEHHOCTSM POCCUHCKOro oOOIlIecTBa, pacIIUpEeHHE >KU3HEHHOTO OMbITa M  OIbITa
JESTEIbHOCTH B IPOLIECCE peal3allMd OCHOBHBIX HAIPABIEHUN BOCIUTATENIBHON JESATENBHOCTH, B TOM
YUCJIE B YACTU:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

. c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM  MO3UIMKM  OOYyYalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIE€HAa POCCUICKOIro 00IECTBa;

. NPUHATHE TPAJAUIUOHHBIX OOIEYETOBEYECKUX T'YMAHHUCTHUECKUX U JIEMOKPATHUECKUX
LICHHOCTEH;

. TFOTOBHOCTh BECTU COBMECTHYIO JESITEIBbHOCTb B HMHTEpEcax TIPa)JIaHCKOro OOILecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluy;

. YMEHHE B3aUMOJICHCTBOBATh C COMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIUSMH
Y Ha3HA4YCHUEM;

. TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IE€ATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

. c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, ATPUOTHU3MA;

. LIEHHOCTHOE OTHOILEHUE K I'OCYAAPCTBEHHBIM CUMBOJIAM, TOCTHKEHUSAM POCCUNCKUX YUEHBIX

B o0nacT (pU3UKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOTO BOCIIUTAHUS

. c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

. CIOCOOHOCTH OILICHHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUYEHOIO;

. OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro.

3CTETUYECKOIr0 BOCIIUTAHUSA

. ACTETHUYECKOE OTHOLIEHHE K MHPY, BKIIOYAs 3CTETUKY HAY4YHOI'O TBOPUYECTBA, IPUCYILIETO

¢bu3nyecKkoil Hayke.

TPYAOBOI0 BOCHMTAHMS:

. WHTEPEC K pa3IudHbIM cepam mpodheCCHOHATBEHON IEATETFHOCTH, B TOM YHCJIC CBSI3aHHBIM C
¢bu3MKONW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyiieidl mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CamMO00pa3oBaHUIO B 00nacTd (U3MKH Ha
MPOTSKEHUM BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

. c(OPMHUPOBAHHOCTh  JKOJOTHYECKOH KYJIbTYpPHI, OCO3HAHHE TJIOOATLHOTO XapakTepa
AKOJIOTHUECKUX TPOOIIEM;

. IJTAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBHUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHMS €N
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

. pacIIipeHue OIbITa JSATEIBHOCTH YKOJIOTHUSCKON HAIIPABICHHOCTH HAa OCHOBE UMEIOIIHXCS
3HaHUi 1o usmke.

HEeHHOCTH HAYYHOTO MO3HAHUS:

. c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nuecKoil HayKu;
. OCO3HaHME LIEHHOCTH HAYYHOM JeATEeNIbHOCTH, TOTOBHOCTh B Mpoliecce M3yueHHUs (U3MKU

OCYHICCTBIIATD IMTPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTE HHANBUAYAJIBHO U B TPYIIIIC.



METANPEIMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicTBUS
ba3soBble Jlornyeckue 1ecTBUA:

. CaMOCTOSITENIbHO  (POPMYIHpPOBaTh M aKTyaJlH3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

. ONPEIEATh UEIH AEATeIIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX JTOCTHKECHUS;

. BBISIBJISTH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

. pa3pabarbIBaTh IJIaH pelieHus MpoOIeMbl ¢ YIETOM aHAIM3a UMEIOIIMXCS MaTepUabHbBIX U
HeMaTepUaIbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIBTATOB IIEJISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

. KOOpJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBUSX pPEAlbHOTO, BHUPTYalbHOIO U
KOMOWHUPOBAHHOTO B3aUMOACHUCTBUS;

. pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Bba3zoBrble uccienoBarebckme 1eiCTBUSA:

. BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOAaMU (PU3HUECKOM HAYKU;

. BJIQJIETh HABBIKAMH Yy4eOHO-HCCIIEOBATEILCKOM W TPOEKTHOW AESITEIBHOCTH B OO0JIACTH

(GU3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAaMOCTOSITEIBHOMY IIOMCKY METOJOB pCHICHHs 3a1ad
(U3HYECKOTO COICPKAHUS, IPUMEHEHHUIO PAa3INIHBIX METO/I0B TTO3HAHHS;

. BJIAJICTh BHJAMH JCSITCIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHS, €r0 HMHTEPIPETAIHH,
PeoOpa30BaHUIO U MPUMCHEHHIO B Pa3JIMIHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE ITPU CO3TAHUH YICOHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

. BBISIBJISTH PUYHHHO-CIICACTBCHHBIC CBSI3U M aKTYyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y
e peleHus, HAXOJUTh ApTYMEHTBI JUIsl JOKAa3aTejIbCTBa CBOMX YTBEPIXKICHWH, 3aJaBaTh IapameTpbl U
KPUTEPHUU PEIICHUS;

. aHAJIM3UPOBATh MOJYYEHHBIE B XOJE€ PEIICHUS 3a/a4dl pPe3yJbTaThl, KPUTUUECKH OIICHUBAThH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATE USMCHCHUC B HOBLIX YCIIOBUAX;

. CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4yu B 00pa30BaTEIbHON NIEATEIHHOCTH, B TOM
quclie IPU U3YYEeHUU (PU3HKHY;

. JaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

. YMETDb NIEPECHOCUTH 3HAHUA 11O (1)I/I3I/IKC B IMMPAKTUYCCKYIO 00J1aCThb KU3HECACATCIIbHOCTH,

. yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

L] BBIJIBUT'aTb HOBBIC UJICHU, IIPEAJIaraTb OpUrnHaJIbHbIC ITOAXO0Abl U PCIICHUS

. CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

. BNIa/IETh HaBBIKAMHM TONy4YeHHsS WHGOpManuu (QU3UIECKOTO COICpKaHUS W3 HCTOYHHKOB

Pa3HBIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBIIATH IIOUMCK, aHAJIN3, CHUCTEMATU3allUI0 W HHTCPIPCTALHUIO
nH(OpMaIIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

. OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

. UCIOJIb30BaTh Cpe/ICTBa MH(MOPMAIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PELICHUH
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OpPraHU3allMOHHBIX 3ada4 C CO6J'HO)I€HI/ICM Tpe6OBaHHﬁ SpPTrOHOMMUKH,
TEXHUKH O€30MacHOCTH, THUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX U OJTHUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 06€30MMacCHOCTH;

. CO3/1aBaTh TEKCThI (PUBNYECKOTO COJIEP>KAaHUsS B Pa3IMYHBIX opMaTax ¢ yuy€TOM Ha3HAUCHHUS
nH(OpPMaLIUU U 1IeJIeBOM ayAUTOpUH, BEIONpAsi ONTUMANIbHYIO (JOpMY MPECTABICHUS U BU3YAJIU3AIUH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ e CTBHUS:

. OCYILIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKU M BO BHEYPOUHOH 1€ATEIbHOCTH;

. pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYaIlMi U CMATYaTh KOH(IUKTHI;

. Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

. MIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBU1YaJIbHON paboTHI;

. BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX AEMCTBHM C Y4ETOM OOIIMX HHTEPECOB M
BO3MOKHOCTEHN Ka)KJ0I'0 4IEHA KOJUIEKTUBA;

. IIPUHUMATD LEJIM COBMECTHOM JIE€ATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH IEHUCTBUS

mo e€ MOCTMIKEHHUIO: COCTABIATh ITUIAH JEHCTBUH, paclpeneisiTb PoJd ¢ Y4ETOM MHEHHH yYacTHHKOB,
00CYXKIaTh pe3yNIbTaThl COBMECTHOU PabOTHI;



. OIICHUBATH Ka4Y€CTBO CBOCTO BKJIaJa U KAXKAOT'O Y4aCTHHKA KOMaHIbI B O6H_[I/II\/JI pPE3yJIbTatT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

(] npeajaratb HOBBIC IIPOCKTBHI, OLCHUBATH HACU C IIO3UIIUMHA HOBU3HBI, OPHUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,
° OCYHICCTBIIATL NO3UTHBHOC CTPATCTNYCCKOC MMOBCACHUEC B PA3JIMYHBIX CUTyallUAX, IIPOABJIATH

TBOPYECTBO U B006pa}KeHI/IC, OBITE WHHUIIMATHUBHBIM.
Pel"yJ’[HTHBHLIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JedcTBUA

Camoopranu3anus:

. CaMOCTOSITEIILHO OCYIIECTBJIATh TIO3HABATEIBHYIO JEATECILHOCTh B O0JACTH (U3UKH H
aACTPOHOMUHU, BBISBIISATH MPOOJIEMBI, CTABUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

. CaMOCTOATENIbHO COCTAaBJISATh IUTAH PEIICHUS] PACUETHBIX M KAdyeCTBEHHBIX 3ajad, IUIaH
BBITIOJITHCHHUST TIPAKTUYECKONH pabOThl C y4€TOM HUMEIOIIUXCSA PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEAIIOYTEHHUI;

. JlaBaTh OIIEHKY HOBBIM CUTYallUsIM;

. paciupsaTh paMKH Y9eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIH;,

. JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

. OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

. croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO dPYAULIUNA B 001acTH (PU3UKHU, TOCTOSHHO

MOBBIIIATH CBOM O6paSOBaTCJ'IBHBII71 nu Ky.]'IbTyprIﬁ YPOBCHbD.
CﬁMOKOHTpOJIb, 3MOLIMOHAJBHBIA HHTEJLJIEKT:

. JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JEATCIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LICIISIM;

. BJIaJIeTh HABBIKAMH MO3HABATEIbHON pedeKcHH Kak OCO3HAHMS COBEpIIAEMbIX IEHCTBUNA U
MBICJIUTENIBHBIX IPOLECCOB, X PE3YyJIbTaTOB U OCHOBAHMIA,

. UCIOJIb30BaTh MPUEMBI peduIeKCUH TSl OLICHKH CUTYaIMH, BEIOOpa BEPHOIO PEeIICHUS;

. YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHMUIO;

. IIPUHUMATh MOTUBBI U apIr'yMEHTBI APYIUX IIPU aHAIU3€ PE3YNIbTATOB JEATECIBHOCTH;

. MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

. IIPUHUMATB MOTUBBI U apI'yMEHTBI APYTUX IIPU aHAIU3€ PE3Y/IbTATOB JEATEIBHOCTH;

. MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B mpouecce noctuxkeHus] TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMbl O (PU3UKE ISl YPOBHS
cpenHero oo6mero o00pa3oBaHUST Y OOYYAIOMIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
Mpenoararonmii copMUPOBAHHOCTE:

° CaMOCO3HaHHA, BKJIHOYAaIOUICTO CIIOCOOHOCTh ITOHMMAaTh CBOE OMOIIMOHAJIbHOC COCTOSHUC,
BUJCTH HAIPABJICHUSA PA3BUTHA COOCTBEHHOM AMOILIMOHAILHOM C(l)epbl, OBITh YBCPCHHBIM B ce6e;
° CaMOpPCryJIMpoBaHrs, BKIOYAIOMICTO CAMOKOHTPOJIb, YMCHUC IMPUHHUMATh OTBCTCTBCHHOCTH

3a cBOE MOBECHUE, CIIOCOOHOCTh aIallTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHHUSM U MPOSBIATh THOKOCTH,
OBITh OTKPBITHIM HOBOMY;

. BHYTPCHHEH MOTHUBALIMM, BKIIOYAIOIIEH CTpEMJICHHE K JOCTHXKEHHUIO LEIM U YCIEXY,
ONTUMU3M, NHULIMATUBHOCTh, YMEHUE AECMCTBOBATh, UCXO/I U3 CBOMX BO3MOYKHOCTEM;

. OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHMMAaTh SMOILIMOHAJIBHOE COCTOSHHE JpPYTHuX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

. COILIMAJIHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTHh BBICTPaMBaTh OTHOLIEHUS C JIPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(QIUKTHI.

MNPEIMETHBIE PE3YJbTATHI

K xonmy oOydenuss B I0 Knacce ipeIMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM YpPOBHE JIOJDKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUaAIOLIUXCS YMEHHI:

. MMOHUMATH POJb (PU3UKK B SKOHOMHYECKOH, TEXHOJOTUIECKON, IKOJIOTUIECKON, COITUABHON
M 3THYECKOU cepax ACSITETLHOCTH YeJIOBEKa, POJb M MECTO (DM3MKH B COBPEMCHHOH HAYYHOH KapTHHE
MHUpa, 3HAUEHHUE OIUCATENbHON, CHUCTEeMATHU3HPYIOIIeH, OOBSICHUTEIBHON W MPOTHOCTHYECKON (DYHKIIHIA
(bu3MYeCKOil TeoOpUr — MEXaHUKH, MOJICKYIISIPHON (PU3UKU U TEPMOJIUHAMUKHU, POJIb (PU3MUECKON TeOpuu B
(hopMHUPOBAHKY MPECTABICHUN O PU3NUECKON KAPTUHE MHUPA;



. pa3nuyath YCIOBHS NPUMEHUMOCTH Mojenell (PM3WYECKHX TeJl M IPOLECCOB (SBICHUH):
WHepIMalibHas CHCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TEJIO0, MaTepHalbHas TOYKa, PAaBHOYCKOPEHHOE
IBUKEHHE, CBOOOMHOE MajieHue, abCONIOTHO yrpyras naedopMaiivs, aOCOMIOTHO YIpPyroe U abCOIIOTHO
HEYIPYToe CTOJIKHOBEHUS, MOJICIIN Tra3a, )KUJIKOCTH U TBEPJOTO (KPUCTALTUYECKOT0) Teja, HCAbHBIN ras3,
TOYEYHBIN 3apsi/i, OJHOPOAHOE FIEKTPHUUECKOE TOJIE;

. pasnuyath ycloBusl (TpaHUIBl, 00JACTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, NOHUMATh
BceoOmit xapakTep (QyHIaMEHTATBHBIX 3aKOHOB U OTPAHHYEHHOCTH UCIIOJB30BaHUS YACTHBIX 3aKOHOB;
. aHAJIM3UPOBATh U OOBSICHATH MEXaHHMYECKHE MPOLECCHl U SBICHUS, HUCIOJIb3ysS OCHOBHBIC

MOJIOKEHHUS M 3aKOHBI MEXaHUKH (OTHOCHUTEIILHOCTh MEXaHWYECKOTO IBIKEHUS, (OPMYNbl KMHEMATHKH
PaBHOYCKOPEHHOI'O JABMKEHMsI, IpeoOpa3oBaHus ['amuies Ui CKOPOCTM M IEpEMELICHMs, 3aKOHBI
Herorona, nmpuHIMI OTHOCHUTENBHOCTH ['aynmies, 3aKOH BCEMMPHOIO TSTOTEHHUs, 3aKOHBI COXpPaHEHUs
UMIIYJIbCa U MEXaHUYECKON SHEPIHH, CBA3b PAOOTHI CUJIbI C U3MEHEHHUEM MEXaHUUYECKOW SHEPIHH, YCIOBHS
paBHOBECHsI TBEPAOrO Tena), IPU STOM HCIOJIb30BaTh MAaTEMAaTHUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHSI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB: IpeoOpa3oBaHuil ["amuiies, BTOPOro M TPEThEro 3aKOHOB
HeroTona, 3akOHOB COXpaHEHUs UMITYJIbCAa U MEXAHUYECKOU dJHEPIUH, 3aKOHA BCEMUPHOT'O TATOTCHUS;

. aHAJM3UPOBaTh M OOBACHATH TEIJIOBbIE IPOLECCHl U SBJCHUS, MHCIOJIb3ysd OCHOBHBIE
nonoxeanss MKT 1 3akOHBI MOJNEKYISIPHON (DU3UKU M TEPMOJUHAMUKH (CBSI3b ABJICHUS HJICAIBHOTO Ta3a
CO CpeOHEW KHHETUYECKOW HHEpPrHel TEIUIOBOIO JBMKEHUS M KOHICHTpAUUEH €ero MOJEKYJ, CBA3b
TEMIIEpaTyphl BEIIECTBA CO CPEIHEW KMHETHMYECKOW JHEPrUel TENJIOBOIO JBHMKEHHs €r0 4acTHIl, CBS3b
JABJICHUs MJICAIbHOIO ra3a ¢ KOHLEHTPALMEH MOJIEKYJ U €ro TeMIEeparypoll, ypaBHeHue MenneneeBa—
Krnaneiipona, nepBblii 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHMsI SHEPrUM B TEIUIOBBIX MpOIeccax), Ipu
3TOM HCIIOJIb30BaTh MaTEMATUUECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH YPaBHEHHUS
MenneneeBa—Kianeipona;

. aHAJM3UPOBATh U OOBSCHATH IEKTPUUECKUE SBJICHUS, UCIOJb3Ysl OCHOBHBIE IOJIOKEHUS U
3aKOHBI 3JIEKTPOJIMHAMUKH (3aKOH COXPAHEHHUS IEKTPUYECKOro 3apsja, 3akoH KyloHa, MOTEeHIMAIbHOCTD
NEKTPOCTATUYECKOTO I0JIs, IPUHLUI CYNEPIIO3ULIMN 3JIEKTPUUECKHUX TOJIEH, IPU ITOM YKa3blBasl yCIOBUS
IIPUMEHUMOCTH 3akoHa KyroHa, a Takke NpakTHYeCKH Ba’kKHblE COOTHOLIEHMs: 3akoHbl OMa J1js ydacTka
LeNH U JUI 3aMKHYTOH 3J1eKTprudecko 1enu, 3akoH /xoyns—Jlenua, npaBuna Kupxroda, 3akonst dapanes
JUTSI DJIEKTPOJIH3a);

. ONHUCHIBaTh (PU3NYECKHE IMPOLECCHl M SIBICHUS, MCIOJIb3YyS BEIWYHMHBL: IepeMelleHHe,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ja M CHCTEMBI TEN, CUJa, MOMEHT CWIBbI, JABJICHHE, MOTECHUMAIbHASA
SHEpIrus, KNHETHYEeCKasi SHEPrHsl, MEXaHWYecKasl SHEpIrHsl, paboTa CUIIbI, IEHTPOCTPEMUTENIBHOE YCKOPEHHUE,
CHJIa TSYKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHUS, MOIIIHOCTh, SHEPTHs B3aUMOAEUCTBUS Tena ¢ 3eMiéid BOIu3u
e€ TMOBEpXHOCTH, OSHEPrusi YHOpyrol nedopmanuu NPYKUHBI, KOJMYECTBO TEMJIOThl, aOCOIIOTHAs
TeMIeparypa Tena, paboTa B TEepMOAMHAMHKE, BHYTPEHHSS SHEPrusl HAEAIbHOTO OJHOATOMHOIOrasa,
pa0boTa uaeanbHOro rasza, OTHOCUTENbHas BJIAXHOCTb Bo3ayxa, KIIJl maeambHOro TemioBOro jABUraTess;
IIEKTPUYECKOE IT0JI€, HAIPSHKEHHOCTD AJIEKTPUYECKOTO OJIsI, HAIPSHKEHHOCTD I0JII TOYEYHOTO 3aps/ia WIH
3apsKEHHOIO IIapa B BAKyyM€ M B JUDJIEKTPUKE, MOTCHIHUAI DJIEKTPOCTATUYECKOIO IIOJIA, Pa3HOCThb
ITOTEHIMAJIOB, MIEKTPOIBHKYIIASI CUJIA, CHJIA TOKA, HAIIPSDKEHUE, MOITHOCTh TOKA, 3JIEKTPUYECKast EMKOCTh
IIJIOCKOTO KOHACHCATOpa, CONPOTUBICHUE YYacTKa LENU C IOCIEAOBATECIbHBIM U IapallIeIbHBIM
COEIMHEHHEM PE3UCTOPOB, SJHEPTUS AIEKTPUIECKOTO MOJIsI KOHJIEHCATOPA;

. OOBSICHATH OCOOCHHOCTH TMPOTEKAaHHWsI (U3NYECKUX SBICHUH: MEXaHHYECKOe JBHKCHHE,
TEIUIOBOE JBMKEHHE YacTHIl BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBHXKEHHE, AUPPy3us,
UCIIapeHue, KUIIEHWE W KOHJEHCAlMs, IJIABICHUE W KPUCTAIUIM3ALMs, HAIPaBICHHOCTH TEILIONEpENadH,
AIEKTPHU3ALHNS TeJl, SKBUIIOTEHINAIBHOCTh TOBEPXHOCTH 3aPSIKEHHOTO IIPOBOJHUKA;

. MPOBOJIUTh HCCJIEOBAHNUE 3aBUCUMOCTH OJHOM (DU3MYECKON BENIMYMHBI OT JApPYrod ¢
HCIOJIb30BaHUEM MPSMBIX W3MEpPEHUH, NMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl
MOJTyYEHHOM 3aBHCUMOCTH (PU3MUECKUX BEIWYHH B BUJE TPAPHUKOB C YUETOM aOCONIOTHBIX MOTPEIIHOCTEH
W3MEPEHUH, J1eTaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEIOBAHMS;

. MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIIMYMH, IIPU 3TOM BBHIOUPATh ONTUMAJIbHBIN
METOJl W3MEpEHUs, OLICHWBATHh Aa0COJIOTHBIE M OTHOCHUTEIbHBbIE MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPECHU;

. IIPOBOJUTH OIBITHl 10 IPOBEPKE MPEMIOKEHHOM THUIIOTE3bI: ILUIAHUPOBATh DKCIEPUMEHT,

coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh IMOJYYEHHbIE pe3yJbTaThl U JAeNaTh BBIBOJ O
cTaTyce MpeJIoKEHHOMN TUIIOTE3bL;



. co0uroaTh MpaBuiia 6€30MacHOro TPy/ia MPH MPOBEJCHUN UCCIEIOBAaHUN B paMKax yueOHOTo
IKCTIEPUMEHTA, IPAKTUKyMa U Y4eOHO-HCCIICIOBATENBCKONW M MPOSKTHOM IESTEIBHOCTH C UCIIOJIB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1AOOPaTOPHOTO 00OPYAOBaHUS;

. penate pacyéTHbIC 3aJa4Ml C SBHO 33aHHOW M HESBHO 3a/IaHHOM (DPM3MUECKON MOJIENBIO: Ha
OCHOBAHMHU aHAJIM3a YCJIOBUS OOOCHOBBIBATH BHIOOp (PU3MUECKOW MOAETH, OTBEHaIoUeld TpeOOBaHHIM
3a7a4d, TPHUMEHATH (OPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (DU3MYECKUX TEOpPHH IpH
UCTOJB30BAHUM MAaTEMaTUYeCKHX METOJOB peIIeHUs 3aJay, MPOBOAUTh pacuéTsl Ha OCHOBAaHUH
UMCIOIINXCS JaHHBIX, AHAIW3UPOBATh PE3yAbTaThl M KOPPEKTUPOBATh METOIBl DEIICHHS C Y4ETOM
MOJTyYEHHBIX PE3yJIbTaTOB;

. penath Ka4eCTBEHHBIE 33/1a4H, TpeOyole MPUMEHEHUS 3HAaHUH U3 Pa3HBIX pa3/eloB Kypca
¢u3MKy, a TaKKe WHTErpalliy 3HAHUHA U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA: BHICTPAUBATh
JIOTMYECKYI0 LENOYKY PACCYXKICHHH C ONMOpPOH Ha M3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKHE
SIBIICHHS,

. UCTIOJIB30BATh TEOPETHUYECKHE 3HAHMA Uil OOBSICHEHHS OCHOBHBIX HPUHIMIIOB palbOThI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MTPOIECCOB;

. IOPUBOIUTE IMPUMEPHl BKJIANA POCCUHCKHX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B DPa3BUTHE
HAyKH{, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

. aHAIM3UPOBATh M OLICHMBATh IOCIIEACTBUS OBITOBOW M TPOU3BOJICTBEHHOW IESTEIbHOCTH
YeNIOBEKa, CBSI3aHHOW C (PU3MYCCKUMH IPOILECCaMH, C TO3HMIMHA JKOJOTHYECKOW OEe30MacHOCTH,
NPEACTAaBICHUN O PAllMOHAIBHOM IPUPOJIOIIOIH30BAHHH, a TAK)KE Pa3yMHOM HCIIOJIb30BAaHUH JOCTH)KEHHH
HAyKH U TEXHOJIOTUH IS NajbHEHIIero pa3BUTUs YEJI0BEUECKOro O0IIECTBA;

. NPUMEHSATh PA3IMYHBIE CIIOCOOBI PabOTHI ¢ WHQOpMarueld (GU3NIEeCKOro coluepKaHus C
MCIIOJIb30BAHUEM COBPEMEHHBIX MH(MOPMAIMOHHBIX TEXHOJIOTHH, MPU ATOM HCIOJIH30BATh COBPEMEHHEIC
UH(QOPMAIIMOHHBIE TEXHOJOTMU JJIsi TOWCKA, NepepabOoTKM ¥ MpeabsSBICHUS Y4eOHOW | HaydHO-
NOMYJISIPHOM  MH(OPMALMKU, CTPYKTYPHUPOBAaHHUA W HWHTEpHpeTanuu WHGOpMAIMK, MOJYYCHHOW W3
Pa3MYHBIX MCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATh IMOJy4aeMyl0 HWH(QOpMAIMIO W OLEHHBaTh €&
JOCTOBEPHOCTH KaK Ha OCHOBE UMEIOIMXCS 3HAHUI, TaK ¥ HA OCHOBE aHaJIN3a HCTOYHMKA HH(OpMAITHH;

. IPOSIBJISITh OPraHU3allMOHHbBIE U [TO3HABATENIbHBIE YMEHHS CAMOCTOSITEILHOIO IPUOOPETEHUS
HOBBIX 3HAHUI B MPOIIECCE BHIMOIHEHUS IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;
. paboTaTh B IpyIIe C UCHOJHEHHWEM pa3IMYHBIX COLMAIBHBIX POJeH, MIaHUpPOBaTh paboTy

TPYIIBI, PAIMOHATBLHO PACIPENCIATh NEATSIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIAJ] KQXK/I0TO M3 YYACTHUKOB TPYIIIBI B PEIICHHE pacCMaTpUBaeMON IPOOIIEMBI;

. MPOSIBIIATH MOTHBAIMIO K OyayIied mpodecCHOHANBHON JEATSIBHOCTH 10 CIEIUATBHOCTIM
(U3UKO-TEXHUYECKOTO MPOUIIS.

K konny oOyuenust B Il Kknacce mpeIMETHble pe3yiabTaTbl Ha YIIyOJIEHHOM YpPOBHE JOJKHBI
oTpaxxaTb c()OPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

. MOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TE€XHOJOTHYECKOM, COIMAIbHON M 3TUYECKOM
cepax AESITeNbHOCTH YelIOBEKa, pojib U MECTO (M3UKH B COBPEMEHHON Hay4HON KapTHHE MUpA, POJb
aCTPOHOMHUHU B IPAKTUYECKOW AESITEIBHOCTH 4YEJIOBEKAa M JAIBHEHIIEM HAay4YHO-TEXHUYECKOM pa3BUTHH,
3HAYEHHE ONMCATEIbHOM, CHUCTEMAaTU3UPYIOUIEH, OOBSCHUTENPHON M MPOTHOCTUYECKOW (QYHKIMH
¢bu3nveckoil Teopun — 3IEKTPOJMHAMUKH, CHEIHMAIbHONH TEOPUHM OTHOCHUTENBHOCTH, KBAaHTOBOH (PHU3HKH,
posib (pu3myeckoi Teopuu B (HOPMHUPOBAHMH TPEACTABICHUN O (U3MYECKOW KapTHHE MHpaA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psy COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX MPEACTaBICHUN O
MIPUPOJIE;

. pa3nuyath YCIOBHsSI NMPUMEHMMOCTH Mojened (U3MYeCKHX TeJl U IMPOLECCOB (SBIEHUIN):
OJIHOPOJIHOE DJIEKTPUYECKOE U OJJHOPOIHOE MarHUTHOE I0JIs, FTapMOHHYECKHE KoJeOaHus, MaTeMaTUYeCKu
MasiTHUK, WACAIbHBIN MPYKMHHBIH MasiTHUK, TAPMOHUYECKUE BOJHBI, UCATbHBIN KoJeOaTebHbIH KOHTYD,
TOHKasl JIMH3a, MOJIeJIell aToMa, aTOMHOTO Si/jpa U KBAaHTOBOM MOJIENIN CBETA,

° pa3iiniatb YCJIOBUA (FpaHI/II_U:I, O6HaCTI/I) NPpUMCHUMOCTH (bHBquCKHX 3aKOHOB, INIOHUMAThb
BC@O6IIIHI>1 XapakTep q)YH,ZIaMeHTaJ'IBHI)IX 3aKOHOB U OIrpaHUYCHHOCTD HMCIIOJIb30BAHHA YaCTHBIX 3aKOHOB,
o AHAJIM3UPOBATHL U OOBSICHATH QJICKTPOMATrHUTHBIC ITPOLECCHI U SABJICHUA, UCITIOJIB3YSI OCHOBHBIC

MOJIOKEHUS U 3aKOHBI DIIEKTPOJWHAMUKH U CIEIUATBHON TEOPUH OTHOCHTEIHHOCTU (3aKOH COXPaHEHHS
ANIEKTPUYECKOr0 3apsna, cuiaa Amiepa, cuia JlopeHna, 3aKOH 3IEKTPOMArHUTHOM WHIYKIIMH, IPAaBHUIIO



Jlenna, cBsa3p D/IC caMOMHIYKIIMM B 3JIEMEHTE JIEKTPUUECKOM LIENMHU CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIAThI CTICIIHAIBHOW TEOPUH OTHOCUTEIBPHOCTH DWHINTEHHA);

. aHAIM3UPOBATh M OOBSCHATH KBAHTOBBIC MPOLECCHI U SIBJICHUS, HCIOIB3YS IMOJIOXKCHUS
KBaHTOBOW (pu3uku (ypaBHeHHEe OifHITEeHHa st porodddexra, mepBblii U BTOpOW mocTynaTtel bopa,
MIPUHIIAIT COOTHOIICHUS HeompeaenéHHoctel [ eiizendepra, 3aKkoHbl COXpaHEHHS 3apsI0BOTO U MacCOBOTO
YKCell M SHEPTUHU B SJEPHBIX PEAKIHUIX, 3aKOH PaIMOAKTUBHOTO pacnaia);

. ONMHKCHIBATh (DU3UYECKHE TIPOIECCHl W SBJICHHS, WCIOJIB3Ysl BEIMYMHBI: HAMPSDKEHHOCTH
ANEKTPUYECKOTO OIS, MOTEHIIUAJ NEKTPOCTATUYECKOTO OIS, Pa3HOCTh MOTEHIIHAIIOB, AJIEKTPOABIIKYILAS
Cujia, UHJYKIKS MarHUTHOTO TOJIsI, MArHUTHBIM MOTOK, CHJia AMIlepa, HHAYKTUBHOCTD, 3JIEKTPOABUKYILAs
CHJIa CAMOMHAYKIIMH, SHEPTUSI MATHUTHOTO IOJISI TPOBOJAHMKA C TOKOM, PENIATUBUCTCKUNA UMIYJIbC, OTHAS
SHEPrHUs, YHEPIrUs MOKOsI CBOOOAHON YaCTHIIBI, SHEPTUs U UMIYIbC (POTOHA, MACCOBOE YHCIIO U 3aps sapa,
SHEPTHs CBSI3U AIPa;

. OOBSICHSTE OCOOCHHOCTH MPOTEKAHUS (PU3NICCKUX SIBJICHUN: dJIEKTPOMArHUTHAS WHIIYKITHS,
CaMOWHJYKIIHS, pe30HaHC, UHTephEepeHLIUs BOIH, TudpaKkius, JUCIIEPCHs, IOJHOE BHYTPEHHEE OTPaKeHHE,
doroanekrpuyeckuii dpdexr (poroaddekr), anpda- u Oera-pacmagbl sIep, TaMMa-U3IydeHUE siep,
(bu3nyecKre TPUHLHUIIBI CIIEKTPAIILHOTO aHallM3a U padoTHI Jiazepa;

. OTpEeIEATh HAMPABICHUE UHAYKIIUU MAarHUTHOTO TOJIsi IPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuibl Jlopenna;

. CTPOUTHh U300pakeHHE, CO3]aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U pacCUUTHIBATh
€ro XapaKkTePUCTUKH;

. MIPUMEHSTh OCHOBOIIOJIATAIOIME ACTPOHOMUYECKHUE TIOHATHS, TEOPUM U 3aKOHBI JUUISl aHAIM3a
U 00bsCHEHUA (UINYECKUX TIPOIECCOB, MPOUCXOMANIMX B 3BE3MaX, B 3BE3AHBIX CHCTEMax, B
MEXTaJTAKTUIECKOH cpefie; IBUKECHUsI HeOSCHBIX Tell, SBOJIIONNY 3BE3 1 BeenenHol;

. MIPOBOJMUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMUYWH C HCIOIb30BAHHEM IMPSMBIX
U3MEpEeHUl, IpU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCUpPOBATh PE3yJbTaThl MOJYyYEHHON 3aBUCUMOCTHU
(bu3MYECKUX BEJIUYUH B BUJE TPaPUKOB C y4ETOM aOCOTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eJaTh BBIBOIBI
10 pe3yJibTaTaM HCCIe0BaHMUS;

. MIPOBOANTH KOCBEHHBIE H3MEPEHHUS (PU3NUECKUX BEIUYUH, IIPU ITOM BBEIOUPATh ONTUMAIIbHBIN
METOJI W3MEpPEHHUsI, OLICHUBATh a0OCOJIIOTHBIE M OTHOCUTEIBHBIE TOTPEITHOCTH TPSIMBIX U KOCBEHHBIX
U3MEPEHMUI;

. MPOBOJIUTH OTBITHI MO TIPOBEPKE MPEIJIOKEHHON THUIMOTE3bl: IUIAHUPOBATH DKCIEPUMEHT,
coOupaTh SKCIEPUMEHTAIFHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJYUYEHHBIE PE3yNbTaThl U JIENaTh BBIBOJ O
CTaTyce MPeIOKEHHON TUIIOTE3bI; OMUCHIBATH METO/IbI TIOJTYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

. coOTIOAaTh MpaBuiia 0€30MacHOTo TPyAa IPH MPOBEIEHUU UCCIIEOBAHUIN B paMKaxX y4eOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON JI€ATEIbHOCTH C UCIOIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

. pemars pacy€THbIE 337aUu C IBHO 33JJaHHOW M HEABHO 3aJjaHHON (M3MYECKON MOJEIBIO: Ha
OCHOBAaHWHW aHajdM3a YCJOBHs BHIOMpATh (QHU3MYECKHE MOJETH, OTBEYalllue TPeOOBaHUSAM 3aayH,
MPUMEHATHh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl (PU3UYECKUX TEOPHUIl MPU UCIOJIb30BAHUU
MaTeMaTUYeCKUX METOJIOB pEeLIEeHUs 3aJad, IPOBOJIUTh PACYEThl HA OCHOBAHWU HMMEIOLIUXCS JIaHHBIX,
aHAJIM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATh METO/IbI PEIICHUS C yYETOM IMOJIyYEHHBIX PE3YyJIbTaTOB;

. peliaTh KaueCTBEHHBIC 3a1auH, TpeOyoIIue MPUMEHEHHs 3HaHUH U3 pa3HBIX pa3lieloB Kypca
(bu3UKH, a TaKKe UHTETPAIlMU 3HAHUHN U3 JIPYTrUX MPEIMETOB €CTeCTBEHHO-HAYYHOTO ITMKJIA: BBICTPAUBAThH
JIOTHUYECKYIO IIETIOYKY PACCYKACHUH C OMOpOl Ha M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH MU (PpU3MUECKHE
SIBJICHHS;

. WCIONIb30BaTh TEOPETUYECKUE 3HAHWUS i1 OOBSICHEHHS] OCHOBHBIX NPUHITUIIOB pPabOTHI
M3MEPHUTENBHBIX MPUOOPOB, TEXHHYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

. MIPUBOJIUTH TMPUMEPHI BKJIaJla POCCUUCKUX U 3apYOCKHBIX YUYEHBIX-(U3UKOB B pa3BHUTHE
HayKH, B 00bSICHEHNE IIPOLECCOB OKPYXKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

. aHAIIM3UPOBATh M OIICHUBATH IOCIEJCTBUS OBITOBON WM IMPOU3BOJCTBEHHOW NEATEILHOCTH
YEJIOBEKa, CBS3aHHOM ¢ (U3UYECKMMHU TMPOIECCaMH, C TIO3MIIMH JKOJOTHYECKOW Oe30MacHOCTH,
MPEACTABICHUI O pallMOHAJIBHOM MPUPOJIONOJIb30BAHUH, a TAKXKE Pa3yMHOM HMCIOJIb30BaHUU JOCTUKEHUN
HAyKH WM TEXHOJOTHHA Ui JalbHEHIIEero pa3BUTHS YEIOBEUECKOro OOIIECTBA; MPUMEHSTHh pa3iHuHbIC
crocoObl  paboTel ¢ wuHbOpMarMeln (HU3NIECKOTO COACPKAHUA C HCIOJb30BAaHUEM COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJIOTUH, PU ITOM UCIOIH30BaTh COBpEMEHHBIC WH()OPMAIIMOHHBIE TEXHOJIOTUH IS



MOWCKA, MEePepadOTKH U MPEIbABICHHUS YIeOHOW W HAYYHO-TIOMYJISIPHON HH(OPMAIINH, CTPYKTYPUPOBAHUS
U MHTepHpeTraund MHGOpMAlUH, MOJTYYEHHON M3 Pa3IUYHBIX HMCTOYHUKOB, KPUTUYECKU AHAIU3UPOBATH
noJiy4yaeMyro UH(OPMAIIMIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha
OCHOBE aHaJIn3a UCTOYHUKA HH(OPMALINK;

. MPOSIBJISITh OPraHU3allMOHHbBIE U TTO3HABATENIbHBIE YMEHHUS CAMOCTOSTEIEHOTO TIPUOOPETEHHS
HOBBIX 3HaHUI! B ITpoIiecce BBIIIOJHEHUS IPOCKTHBIX U Y4eOHO-UCCIIe10BaTEIbCKUX PA0OT;
. paboTaTh B IpylIe C UCHOTHEHUEM Pa3IMYHBIX COIHUAIBHBIX POJICH, MIIAaHUPOBATH PabOTy

IPYIIIBl, PAlMOHAIBHO PACHPEAEATh AESITENbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJ€KBaTHO OLIEHUBATh
BKJIQ/I KX/I0TO U3 YUACTHUKOB IPYIIIBI B PEHICHUE PACCMAaTPUBAEMOM MTPOOIEMBI;

. IPOSBJISITH MOTUBALIMIO K Oyaynied npodecCHOHaIbHOW IeSTEIbHOCTH M0 CIELUAIbHOCTAM
(U3NKO-TEXHUYECKOTO TPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
/1

HaumeHnoBanue pa3nienos u
TEM MPOTrPaMMBbI

KonmuectBo yacoB

DnexTpoHHbIe (TP POBEIE) 00pa3oBaTEIbHBIC

Bcero

KonTpon
bHbBIC
paboThI

IIpakTuu
€CKHe
paboThI

pecypchl

Pazznen 1.HAYUHBIVM METO/] IO3HAHUS

INPUPO/IbI

1.1|Hay4Hblif METO [TO3HAHUS 6 bubmmorexa LIOK https://m.edsoo.ru/f16b68d7
PUPOJIBI

HToro 1o pasaeny 6

Pa3znen 2.MEXAHHUKA

2.1 Kunemaruka 10 1 bubmmorexa LIOK https://m.edsoo.ru/f16b68d7

2.2|/[Ilunamuika 10 bub6mmoreka L{TOK https://m.edsoo.ru/f16b68d7

2.3|Craruka TBEPIOro Tena 5 1 bubnunoreka LIOK https://m.edsoo.ru/f16b68d7

2.43aKOHBI COXpaHEHHS B 10 1 bubnunoreka LIOK https://m.edsoo.ru/f16b68d7
MEXaHUKE

Wroro o pasneny 35

Paszgea 3.MOJIEKYJISIPHAS

OU3UKA U TEPMOJIUHAMUKA

3.1|/0OcHoBBI 15 1 bubnmorexa LIOK https://m.edsoo.ru/f16b68d7
MOJIEKYJIIPHOKMHETHYCCKO
TCOPHH

3.2|Tepmoaunamuka. Terobeie | 20 1 bubmmorexa LIOK https://m.edsoo.ru/f16b68d7
MaIIiHBI

3.3|ArperaTHble COCTOSTHHS 14 1 bubnunorexa LIOK https://m.edsoo.ru/f16b68d7
BelecTsa. PazoBbie
TIePEXO/IbI

Wroro o paszneny 49

Paznen 4.9JIEKTPOIUHAMUKA

4.1{3nexTpudeckoe moe 24 1 bubmuorexa LIOK https://m.edsoo.ru/f16b68d7

4.2 [TocTosTHHBIN 24 1 bu6nuoreka IIOK https://m.edsoo.ru/f16b68d7
PIIEKTPUYECKHUI TOK

4.3|Toku B pa3mHuHBIX Cperax 6 bubmuoreka LIOK https://m.edsoo.ru/f16b68d7

Hroro no pasneny 54

Pasnen 5S.OU3NUYECKUN IPAKTUKYM

5.1|®H3qucm/1ﬁ MPaKTUKYM 16 16  |bubamoteka [IOK https://m.edsoo.ru/f16b68d7
WToro o pasueny 16
Pe3epBHOE Bpemst 10 bubnunorexa [IOK https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO 170 8 16
UACOB I10 ITPOTPAMME
11 KJIACC
No | HammenoBanwue pas3ienoB u KomnuecTBo yacos DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHBIE
/I TCM IPOrPaMMBI Bcero | KonTpoun | [Tpaktuy pecypcehl
bHBIC ecKre

paboThl | paboThI
Paznen 1.2JIEKTPOIUHAMUKA
1.1MaruuTtHOe 1ojie 14 bubnmnorexa I{OK https://m.edso0.ru/39859ef1
1.2|DnekTpoMaruuTHas 13 1 bub6nuoreka IOK https://m.edsoo.ru/39859ef1
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Ne | HaumeHnoBaHue pa3aenoB U KomuuectBo yacos DnekTpoHHbIe (U POBBIE) 00pa30BaTEIbHBIE
/11 TEM IIPOrpaMMbl Bcero | KonTpon | [Ipaktuu peCypChl
bHBIC eCKHe
paboThl | paboThI

WHTYKIHST
Wroro mo pazaeny 27
Pa3znen 2.KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue konebanus | 10 bubanoreka IJOK https://m.edsoo.ru/39859ef1
2.2 DNeKTpOMarHUTHBIC 15 bubnmoreka LIOK https://m.edsoo.ru/39859ef1

KoJIeOaHus
2.3|MexaHuuecKue u 10 1 bubanoreka I{OK https://m.edsoo.ru/39859ef1

DJIEKTPOMATrHUTHBIC BOJIHBI
2.4|0nTuka 25 1 bubnmnorexa I{OK https://m.edso0.ru/39859¢f1
Wroro mo pazaeny 60

Pazzen 3.0CHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1|0OcHoBr1 CTO

5 1

bubarorexa I{OK https://m.edsoo.ru/39859ef1

Wrtoro no pasneny

5

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1|KopmyckynspHo-BosiHOBO# | 15 bubnoreka LIOK https://m.edsoo.ru/39859ef1
yaan3M

4.2 |dusnka atoma 5 bubimorexa I{OK https://m.edso0.ru/39859¢f1

4.3|du3nka aTOMHOTO s17Ipa U 5 bubnmoreka LIOK https://m.edsoo.ru/39859ef1
HIIEMEHTAPHBIX YaCTHIL

Wtoro no pasneny 25

Paznea 5.OJIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU

YJACOB I10 [TIPOTPAMME

5.1{DneMeHThI aCTPOHOMUU U 12 bubnoreka LIOK https://m.edsoo.ru/39859ef1
acTpou3uKH
Wtoro no pazneny 12
Pasnen 6.OPU3UNUYECKAN IPAKTUKYM
6.1|®H3qucm/1ﬁ MPaKTUKYM 16 16  |bubnmoreka [{OK https://m.edsoo.ru/39859ef1
Hroro no pasneny 16
Paznen 7.0BOBIAIOIIIEE IOBTOPEHUE
7.1|Cucremarusanus u 15 bubnuorexa I{OK https://m.edsoo.ru/39859ef1
0000111eHIe TPEAMETHOTO
COZIEPKaHHS U OTIBITA
NIeSTEIbHOCTH,
nproOpeTEHHOrO IpU
u3ydeHuu Kypca ¢puzuxu 10
— 11 xnaccos
Wtoro no pasneny 15
Pe3epBHOE Bpemst 10 bubaunorexa [IOK https://m.edsoo.ru/39859ef1
OBIIEE KOJIMYECTBO 170 4 16
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IHOYPOYHOE NNIAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/1 Bcero KOHTpOH HpaKTI/II‘I N3Y4YCHUA O6pa30BaTeHBHBIe PECYpPChI
BHBIE | €CKHe
paboThI | pabOTHI
1 |Pwusuka — pyHaaMeHTaIbHAS 1 bubmmorexa [IOK
HayKa O IPUPOIE https://m.edsoo.ru/1beef346
2 |Hayunblii MeTO/ MO3HAHUS U 1 bu6mmoreka [JOK
METOIbl KCCIICIOBAHNUS https://m.edsoo.ru/3a7fde29
(bu3nyecKux sIBICHUN
3 |DKCIEepUMEHT U TEOpHs B 1 bubnmoreka [JOK
[IpoIeCCe TIO3HAHUS IIPUPOJIBI. https://m.edsoo.ru/34c49931
Habmnrogenue u SKCIIEpUMEHT B
¢busuke
4 |CnocoOsl u3mMepeHus: GU3NIECKUX 1 bubnnoreka [JOK
BEIIMYINH https://m.edsoo.ru/ca2def03
5 |AOcorOTHAS U OTHOCUTEIbHAS 1 bubnuotexa [JOK
[MOTPEIIHOCTH U3MEPEHUI https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIIMINH
6 |MoaenupoBanue B pusuke. Poiab 1 bubnnoreka [JOK
U MecTO (PU3MKK B POPMUPOBAHUH https://m.edsoo.ru/eabbdedl
COBPEMEHHOUN HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON
NesITebHOCTH JIFOJIeH
7 |MexaHnyeckoe IBUKEHUE. 1 bu6mmoreka [JOK
Cucrema oTcuera. https://m.edsoo.ru/e9a52f02
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
neokeHus. [Ipsimast u oOpaTHas
3a/laul MEXaHUKHU
8 |Pagmyc-BeKTOp MaTepUaIbHOM 1 bub6nuorexa [IOK
TOYKH, €r0 MPOCKIIMU Ha OCH https://m.edsoo.ru/30a108a5
KoopauHaT. TpaekTopus.
[lepememnienue. Cxkopocts. Ux
MPOEKIMH HAa OCH KOOPAMHAT
9 |PaBHOMEpHOE MPSMOJIUHEIHOE 1 bubnuorexa [JOK
nBrkeHue. I'paguueckoe https://m.edso0.ru/89ba7190
OIMCaHWe PABHOMEPHOTO
MPSIMOJTMHEHHOTO ABUKCHUS
10 |CnoxeHue nepemMenieHuid u 1 bubmuorexa [IOK
ckopocteii. Pemienue 3a1au https://m.edsoo.ru/761d18aa
11 [HepaBHOMEpHOE JBUKEHHE. 1 bubnnoreka [JOK
MrHoBeHHasi CKOPOCTb. https://m.edsoo.ru/a99549a7
Yckopenue. [Ipsamonuneiinoe
IBIKEHUE C TIOCTOSTHHBIM
YCKOpEHHEM
12 |'paduueckoe onucanue 1 bubmuorexa [IOK
MPSIMOJIMHEIHOTO JIBHKCHUS C https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
13 |[CBobGoanoe maneHue. Y CKOpeHue 1 bubnmnoreka [JOK

CBOOOIHOTO ITaAECHHUS.
3aBUCUMOCTb KOOPAMHAT,

https://m.edso0.ru/f738109c
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Ne Tema ypoka KonunuecTBo uyacos [ara DNeKTpOHHBIE ITU(POBHIE
n/m Bcero |KonTpon| ITpakTny | M3y4€HHs | 00pa3oBaTelbHbIC PECYpCHI
bHBIC €CKHe
paboThl | paboTHI
CKOPOCTH, YCKOPEHUS OT BPEMECHH
1 UX TpaduKu
14 |[ABwxenwue Tena, OpOIIEHHOTO MO 1 bubmuoreka [IOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
15 |KpuBoauHelHHOE IBHKCHHE. 1 bu6mmoreka [JOK
JIBHKEHHUE 110 OKPYKHOCTH. https://m.edsoo.ru/33196fbe
YrioBas U IMHEITHAS CKOPOCTh.
[Iepuon u yacrora.
LleHTpOCTPEMUTEITHLHOE U MTOJTHOE
YCKOpeHUe
16 |KonrpomnbHas paboTta o reme 1 1 bubmmoreka [IOK
"KunemaTuka" https://m.edsoo.ru/1242f32e
17 (Ilepssiif 3akoH HeroToHa. 1 bubnuorexa [JOK
MHepuuaibHble CHCTEMBI OTCUETA. https://m.edsoo.ru/5a9e4a64
[IpuHLOAII OTHOCUTEIBHOCTH
["anunes. HemnepuunanbHbie
CHCTEMBI OTCUETA
18 |Cwa. PaBHOEHCTBYFOIIAS CHJIA. 1 bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837
19 |BzaumopneiictBue Ten. Tpetuit 1 bu6mmoreka [JOK
3akoH Herotona https://m.edsoo.ru/57dba505
20 [[IpuHOUI CYTIEPIO3UIIMU CHUII. 1 bu6mmoreka [JOK
Pelenue 3a1a4 Ha IPUMECHEHKE https://m.edsoo.ru/bdf997fb
3akoHOB HploToHA
21 |3aKOH BCEMHMPHOI'O TSATOTEHUS. 1 bubnuorexa [IOK
DKBHUBAJICHTHOCTh https://m.edsoo.ru/9aba2b0a
PaBUTAL{UOHHOW U NHEPTHOM
MacChI
22 |Cuna TsKecTU M YCKOpEeHHE 1 bub6nuorexa [IOK
CcBOOOTHOTO MAJCHUS https://m.edso0.ru/22757f26
23 |/IBmkeHue HEOSCHBIX TEN M HX 1 bubnuotexa [JOK
VCKYCCTBEHHBIX CITyTHHKOB. https://m.edsoo.ru/11abfa0a
[IepBasg kocMH4YeCKasi CKOPOCTb.
3axonb! Keruepa
24 |Cuna ynpyroctu. 3akoH ['yka. Bec 1 bu6mmoreka [JOK
Tena https://m.edsoo.ru/0ae2cd84
25 |Cuna tpenus. [Ipupona u BUIbI 1 bubmuorexa [IOK
cui TpeHust. J[BukeHue B https://m.edso0.ru/1fa86499
PKUJIKOCTH M Ta3e C y4ETOM CHUIIBI https://m.edso0.ru/2ch29676
COIIPOTHBIICHUS CPEIIBI
26 |JlaBnenue. ['mapocraTuieckoe 1 bubmmoreka [JOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
27 |AGCOMIOTHO TBEPJIOE TEIIO. 1 bubnuorexa [IOK
[locTynarensHOE U BpalareabHOe bubnnoreka [JOK
TBUKEHHE TBEPAOTO Tella https://m.edsoo.ru/2b95d57¢
28 |MOMEHT CHJIBI OTHOCHTEIBLHO OCH 1 bu6mmorekxa [{OK
BpatieHus. [lneuo cumbl https://m.eds00.ru/653d3459
29 |CrnoxeHue CUll, MPUIOKEHHBIX K 1 bubnmoreka [JOK

TBepAOMY Teny. LleHnTp Tsokectu

https://m.edso0.ru/9aa79a7d
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Bceero |KonTpon| ITpakTuy | M3y4eHHs o0pa3oBaTeNbHbBIE PECYPCHI
BHBIC | €CKHe
paboThl | paboTHI
Tela. Y CIIOBUs pABHOBECHS
TBEpAOTO Tena. Buabl paBHOBeCHS
30 |Pemenue 3aga4 1 bubnmoreka [JOK
https://m.edsoo.ru/dclcaacO
31 |KoHTposbHas paboTa 1o Teme 1 1 bubnmuorexa [JOK
"Ilnnamuka. CTaThKa TBEpAOTo https://m.edsoo.ru/9f5a574c
Tena'
32 |Miynbc MaTepHaIbHONW TOYKH, 1 bubnmuorexa [JOK
CHCTEMbI MAaTEPUAIBHBIX TOYCK. https://m.edsoo.ru/4bb8294b
LleHTp Macc cuCTeMBI
MaTepUalbHBIX TOUEK. Teopema o
IBIKCHUU LICHTPA Macc
33 |MmynbC CHUITBI M U3MEHEHUE 1 bubnuorexa [JOK
MMITyJbca Tela. 3aKoH https://m.edsoo.ru/13f0a221
COXpaHEHHUS UMITYJIbCA.
PeakTHBHOE IBHKECHUE
34 MoMeHT UMIyJbca MaTepHabHOM 1 bubnuoreka LIOK
touku. [IpeacraBnenue o https://m.edsoo.ru/d6532eb9
COXpaHEHHH MOMEHTA UMITYJIbCa B
[EHTPAIBHBIX TTOJIIX
35 |Pemrenue 3aqa4 1 bubmmoreka [JOK
https://m.edsoo.ru/f7706d63
36 |PaboTa cuibl HA MAJIOM U HA 1 bubmmoreka [JOK
KOHEYHOM TIEpEeMEIICHHH. https://m.eds00.ru/913974c7
['padnueckoe npencraBicHUe
palboThI criibl. MOIITHOCTh CHUJIBI
37 |Kunernueckas 3Heprus. Teopema 1 bub6nuorexa [IOK
00 M3MEHEHUM KHHETUYECKOU https://m.edsoo.ru/9a5e2e74
HHEpPIUU MaTepUaIbHOI TOUKU
38 [[loTeHIMANBHEBIC H 1 bubnuotexa [JOK
HEIMMOTEHI[MAILHBIE CHJILI. https://m.edsoo.ru/554bafcc
[TorenmanpHas 3Heprus. Bropas
KOCMHMYECKasi CKOPOCTb
39 |TpeThst KOCMUYECKask CKOPOCTb. 1 bubnuorexa [IOK
CBs13b pabOTHI HEMOTECHIIHATBHBIX https://m.edsoo.ru/f57b4e01
CHJI C U3MEHEHHEM MEXaHUYECKOM
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXpaHEHUS MEXaHUYECKOM
PHEPTUN
40 |Ynopyrue u HEYIpyrue 1 bu6mmorekxa [{TOK
CTOJIKHOBEHHS. Y paBHEHHE https://m.edsoo.ru/f30f43b6
bepHyun U1 naeanbHON
KHJIKOCTH
41 |KontponpHas paboTa Mo Teme 1 1 bu6mmorekxa [{TOK
"3aKOHBI COXpaHEHHS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
42 |PazBuTHE MIpEICTABICHHI O 1 bu6nroreka [JOK

npupoie TerioThl. OCHOBHBIE
nonoxxenuss MKT. uddyzust.
bpoyHoBCKOE ABUKEHHE

https://m.edsoo.ru/b0a4445f
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Ne Tema ypoka KonuuectBo wacor [ara DNeKTpOHHBIE ITU(POBHIE
n/m Bcero |KonTpon| ITpakTny | M3y4€HHs | 00pa3oBaTelbHbIC PECYpCHI
bHBIC eCKHUe
paboTel | paboTHI
43 |CtpoeHue ra3000pa3HbIX, KHIKHX 1 bubnmoreka [JOK
U TBEPABIX Tell. XapakTep https://m.edsoo.ru/c44d02e2
JBIDKCHUS M B3aUMOCHCTBUS
JaCTHII BEIICCTBA
44 Macca u pa3mepbl MOJIEKYJ 1 bubmmoreka [IOK
(aromoB). KonnyecTBo BemecTna. https://m.edsoo.ru/c5b72ab7
[TocTostHHast ABoraapo
45 |Temmnepatypa. TermioBoe 1 bubnmoreka [JOK
paBHoBecue. [lIkana [enbcus https://m.edso00.ru/0070d493
46 |Pemenue 3agau 1 bu6mmoreka [JOK
https://m.edsoo.ru/1531aba5
47 |MneannHbIi ra3. 'a30BbIe 3aKOHBI 1 bu6mmoreka [JOK
https://m.edsoo.ru/1deb2367
48 |YpaBuenue Meneneena- 1 bubnuorexa [JOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c328
49 |AbcontoTHas TeMiieparypa. 3aKoH 1 bu6mmoreka [JOK
JlanmbToHA https://m.edsoo.ru/14e02d1f
50 |M3omporieccsl B H1€aTbHOM Ta3e ¢ 1 bu6mmoreka [JOK
[TOCTOSIHHBIM KOJHYECTBOM https://m.edso00.ru/68878d51
BeIeCTBA
51 [['paduueckoe npeacTaBicHUE 1 bubnnoreka [JOK
M30IPOIIECCOB: H30TepMa, https://m.edso0.ru/1344327b
Hn30Xx0pa, n300apa
52 |OcuoBHOe ypaBHeHHe MKT 1 bubnuotexa [JOK
https://m.edsoo.ru/c8094721
53 [Pemenue 3amau 1 bu6nmoreka [JOK
https://m.edsoo.ru/10265a05
54 |Csi3b aOCOIOTHOM TEMITEPaTyPhl 1 https://m.edsoo.ru/c38af875
TEPMOJUHAMHYECKON CHCTEMBI CO
CpeHEeW KHHETUYECKON SHEpruen
MOCTYNaTEeNbHOTO TETJIOBOTO
TIBIDKEHUS €€ 9aCTUIL
55 |0O06o00meHre 1 cucTeMaTru3aIus 1 bubmuorexa [JOK
3Hanuii 1o teme "Ocuoss MKT" https://m.edso00.ru/09d12fd8
56 KonTtpomsHas paboTa mo reme 1 1 bubmmoreka [JOK
"OcnoBel MKT" https://m.edsoo.ru/13adad59
57 |TepmonuHamuyeckasi cUCTEMA. 1 bu6nmoreka [JOK
3aaHre BHEIIHUX YCAOBHH IS https://m.edsoo.ru/5f8d38a3
T/l cuctemsl. BHenHue u
BHYTpEHHHUE TTapaMeTPFHI.
[Tapamerpsl T/] cuctemsl Kak
CpeHUE 3HAYCHUS BEJMYNH,
OMMCBIBAIOIINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
58 |HyneBoe Hauano TepMOAMHAMUKHU. 1 bub6nuorexa [IOK
Camonpou3BoJIbHAS PeTaKCaIlHst https://m.edso0.ru/8ec512f0
TJ1 cucTeMsl K TEIIIOBOMY
PaBHOBECHIO
59 Mopeins uaeanbpHOro raza B 1 bu6mmoreka [IOK
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Ne Tema ypoka KonunuecTBo uyacos [ara DNeKTpOHHBIE ITU(POBHIE
n/m Bcero |KonTpon| ITpakTny | M3y4€HHs | 00pa3oBaTelbHbIC PECYpCHI
bHBIC €CKHe
paboTel | paboTHI
TEPMOJIMHAMHKE. Y CIIOBHS https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOH MOJICIH
60 |[YpaBHenue MeHeneena- 1 bubnmoreka [JOK
KnanelipoHa v BeIpakeHUE IS https://m.edsoo.ru/bal178d0
BHYTPEHHEN SHEPIUU
61 BoipaxxeHue A BHyTpEHHEH 1 bubmuoreka [IOK
HHEPIUU OJHOATOMHOTO https://m.edsoo.ru/acbcacl5
WJICATHOTO Ta3a.
KBasucraTuueckue u
HECTAaTHYECKUE TIPOIECCHI
62 |Dnemenrapnas pabota B 1 bubnmoreka [JOK
TepMOIUHAMUKe. Beruncienue https://m.edsoo.ru/741d5738
paboThI 10 rpaduKy mporecca Ha
pV-auarpamme
63 |Temnomepenaya Kak criocoo 1 bubmmoreka [JOK
W3MCHCHHS BHYTPCHHEH SHEPTUU https://m.edso00.ru/3d734561
TJ1 cuctemsl 6€3 coBepILIEHUS
paboThI
64 |KoHBeKIHs, TEIJIONPOBOAHOCTD, 1 bu6mmoreka [JOK
W3TyUICHUE https://m.edso0.ru/157b54cd
65 |[Koim4ecTBO TETUIOTHI. 1 bubnuorexa [JOK
TennoéMkocTh Tena. Y aenbHas u https://m.edsoo.ru/7ba67355
MOJISIPHAS TETIIOEMKOCTH
BelecTBa. Y AelbHAS TETUIOTa
CrOpaHus TOTLIINBA
66 |Pacuér KomuyecTBa TEIUIOTHI IPU 1 bub6nuorexa [IOK
TeruIonepenaue https://m.edsoo.ru/1db5ad4e
67 [[Tousatue 00 aguadbaTHOM 1 bu6mmoreka [IOK
nporecce. [IepBblit 3aK0H https://m.edso0.ru/d8098824
TEPMOTUHAMUKA
68 |KonmuecTBo TemIoTH U paboTa 1 bubnuorexa [IOK
KaK MEepbl H3MEHCHHUSI BHYTPCHHEH https://m.edsoo.ru/b047alcd
pHepruu T/I cuctemsl
69 |Bropoii 3aK0H TepMOJUHAMUKHU 1 bubnuorexa [IOK
1Sl PABHOBECHBIX U https://m.edsoo.ru/c6f4f464
HEPABHOBECHBIX MPOIECCOB.
HeoOpaTumocTs IpUpOTHBIX
MPOIIECCOB
70 [IpuHUUTBI AEHCTBUS TETIIIOBBIX 1 bu6nmoreka [JOK
maruH. KIT/] https://m.edso0.ru/2e945513
71 MakcumanbHoe 3HaueHue KIT/I. 1 bubmuorexa [JOK
Lluxn KapHo https://m.edsoo.ru/fe3857b9
72 |Pemienue 3amau 1 bu6mmorekxa [{TOK
https://m.edsoo.ru/b3efal8b
73 [IKOJIOTHYECKHUE aCIEKThI 1 bu6nroreka [JOK
MCIIOIb30BAHUS TEIIOBBIX https://m.edsoo.ru/9867aaa7
nBurarencii. TemioBoe
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/IbI
74 |Pemenwue 3amaq 1 bubmoreka [JOK
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bceero |KonTpon| ITpakTuy | M3y4eHHs o0pa3oBaTeNbHbBIE PECYPCHI

bHBIC €CKHe
paboTel | paboTHI
https://m.edsoo.ru/c8c70432

75 |00001enne U cucTeMaTU3ans 1 bu6mmoreka [JOK
3HaHUI 1O TeMe https://m.edso0.ru/28d62b3f
"Tepmonunamuka. TemnnoBbie
MaIIHbI"

76 |KonTtpombsHas paboTa mo reme 1 1 bubnmoreka [JOK
"Tepmoaunamuka. TerioBbie https://m.edso0.ru/1b6e26¢c5
MaIIHbI"

77 |[TapooOpa3oBaHue u 1 bubmuoreka [IOK
KoHaeHcanus. Mcmapenue u https://m.edso0.ru/6f8e6777
KUIICHHE. Y IeJIbHAs TEIIoTa
napooOpa3oBaHUs

78 |HachIlieHHBIC M HEHACBIIICHHBIC 1 bubnuorexa [JOK
napel. KayecTBeHHast 3aBHCHMOCTh https://m.edsoo.ru/f5¢17d02
MJIOTHOCTH U JIaBIICHUS
HACBIIIIEHHOTO Tapa OT
TEMIIEPATYPhI, UX HE3aBUCUMOCTh
0T 00bEéMa HACKIILIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYpPhI
KHUIICHHSI OT JTABJICHUS B KUJIKOCTH

79 |BraxxHocTh Bo3ayxa. AOCONOTHAS 1 bu6mmoreka [JOK
W OTHOCHUTEJIbHASI BIKHOCTh https://m.edsoo.ru/30ebbb79

80 |Pemienue 3anau 1 bu6mmoreka [JOK

https://m.edsoo.ru/18e95ff3

81 |TBépmoe Tenmo. Kpucrammmaeckue 1 bubnnorexa [JOK
1 aMopQHbIe Tena. AHU30TPOIIHS https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJUIOB

82 |[liaBneHWE U KPUCTAILTU3AITHS. 1 bubnuorexa [JOK
VnenpHas TEIUIOTAa IIaBJICHUS. https://m.edso0.ru/6ee91e9f
CyOnumariust

83 |dedopmaruu TBEpAOTO TENA. 1 bubnuorexa [IOK
PacTsoxenue u cxatue. CIaBuT. https://m.edsoo.ru/dalaab10
Monyins FOnra. [Ipenen ynpyrux
nedopmaruit

84 |TemoBoe pacmpeHue 1 bubmuoreka [JOK
KUJIKOCTEH U TBEPIBIX TETI. https://m.edsoo.ru/7ba5edf2
AHTapMOHH3M TETUIOBBIX
Kose0aHuil 4acTHUI] BEIIeCTBA

85 [[Ipeobpa3oBaHue SHEPTUH B 1 bubmuorexa [IOK
(ha3oBBIX MmEpexoaax https://m.edso00.ru/97a0672f

86 |YpaBHeHHe TeIIOBOro OanxaHca 1 bubnuorexa [IOK

https://m.edsoo.ru/ab1521fb

87 |Pemienue 3amau 1 bubmuoreka [JOK

https://m.edsoo.ru/8ab7f40d

88 |[loBepXHOCTHOE HATSKEHUE. 1 bub6nuorexa [IOK

Kanwmuisapaeie siBienus. JlaBienue
10 UICKPUBJICHHOMN
[TOBEPXHOCTBIO KUIKOCTH.

®opmyna Jlamnaca

https://m.edsoo.ru/b42f1f97
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bceero |KonTpon| ITpakTuy | M3y4eHHs o0pa3oBaTeNbHbBIE PECYPCHI

bHBIC €CKHe
paboThl | paboTHI

89 |O60061meHue 1 cucTeMaTH3aus 1 bubnmoreka [JOK
3HaHUii 110 TeMe "ArperaTHble https://m.edso0.ru/0b52575c¢
cocTosiHus BemecTBa. ®a3oBbie
rnepexonl"

90 [KontpompHas paboTa mo reme 1 1 bubnmoreka [JOK
"ArperaTHbiC COCTOSHHS https://m.edsoo.ru/7dc2a739
BeniecTBa. Pa3zoBble epexobl”

91 |DnexTpuzanms Ten u e 1 bubnmoreka [JOK
[IPOSIBJICHUSA. DIIEKTPHUCCKHUIA https://m.edsoo.ru/1aff445f
3apsia. JBa BUia 3IEKTPUYECKUX
3apsiioB. [IpoBonHUKH,

TUAJICKTPUKHU M TTOJYITPOBOHUKH

92 |DneMeHTapHBIN IIEKTPUICCKHIMA 1 bubnuorexa [JOK
3apsii. 3aKOH COXpPaHEHUS https://m.edsoo.ru/f49afd24
DIIEKTPHUYECKOTO 3apsizia

93 |B3aumopeiicTBHE 3apsIOB. 1 bu6mmoreka [JOK
Toueunsie 3apspl. 3akon Kynona https://m.edso0.ru/445b7746

94 |Pemenue 3ama4 1 bubmuoreka [JOK

https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc

95 |Dnekrpuueckoe mone. Ero 1 bubmmoreka [JOK
JECTBUE HA DIICKTPHUYCCKHUE https://m.edsoo.ru/05c6bfal
3apsiibl

96 |Hanpsk€HHOCTD JIEKTPHUECKOTO 1 bub6nuorexa [IOK
noJist. [IpoGHbIit 3apsia. JluHum https://m.edso0.ru/3dac6957
HATPSHKEHHOCTH JICKTPUIECKOTO
mosist. OMHOPOTHOE
HIIEKTPUUYECKOE TI0JIe

97 [loTeHUHAIBHOCTE 1 bu6mmoreka [JOK
DIIEKTPOCTATUIECKOTO TIOJIS. https://m.edso00.ru/80021447
Pa3HOCTh IOTEHIIMAIOB U
HaTpsKEHNE

98 |[loreHumanbHas SHEPTHs 3apsaa B 1 bubnuorexa [IOK
HIIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/af5fa389
[ToTeHMan 3MeKTPOCTaTHIECKOTO
MOJISt

99 |CBs3b HANPSKEHHOCTH TIOJIS U 1 bubmuotexa [JOK
Pa3HOCTH MOTEHIIUAJIOB TSI https://m.edsoo.ru/df7a6838
DIIEKTPOCTATUIECKOTO TIOJIS

100 ([TpuHIMI CyNepIIo3uIInn 1 bubmuotexa [JOK
DIIEKTPUUYECKUX TOJIeH https://m.edsoo.ru/Ocfeda6e

101 |Pemenue 3amau 1 bu6mmorekxa [{TOK

https://m.edsoo.ru/5a582263

102 [[Tone Toueunoro 3apsaa. [Tomne 1 bubmuorexa [IOK
PaBHOMEPHO 3apsDKCHHOU Cepbl https://m.edso0.ru/b297b5c3

103 [Toste paBHOMEPHO 3aPSKESHHOTO 1 bubnmoreka [JOK

no 00bEMy mapa. [lone
PaBHOMEPHO 3aPIKEHHOM

OECKOHEYHOM IJIOCKOCTH

https://m.edsoo.ru/f7a665ee
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Bcero |KonTpon| ITpakTny | M3y4€HHs | 00pa3oBaTelbHbIC PECYpCHI
bHBIC €CKHe
paboThl | paboTHI
104 |[TpoBOHMKH B 1 bubmmorexa [IOK
HIIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/32405eab
Y ciioBHE paBHOBECHS 3apsiIOB
105 |/IndeKTpUKU ¥ TIOJTYIPOBOIHUKH 1 bubmuorexa [JOK
B 3JICKTPOCTATUYECKOM I10JIC https://m.edsoo.ru/060ebab5
106 [Konnencatop. DIeKTpoEMKOCTh 1 bubnmoreka [JOK
KOHIeHCaTopa. DIIEKTPOEMKOCTh https://m.edso0.ru/845b4f73
[JIOCKOTO KOH/IEHCATOpa
107 ([TapannenbHOE COSAMHCHHE 1 bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [[TocnemoBaTensHOE COSTUHEHNE 1 bubnmoreka [JOK
KOH/IEHCATOPOB https://m.edso0.ru/1992920
109 DHeprus 3apsHKEHHOTO 1 bubnnoreka [JOK
KOHJICHCATOpa https://m.edsoo.ru/73a34f18
110 |Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040
111 |/IBmxeHue 3apsHKEHHON YaCTUIIBI 1 bubmuorexa [JOK
B OJJHOPOJTHOM 3JIEKTPUYCCKOM https://m.edso0.ru/8341d6ac
oJie
112 [Pemrenue 3amay 1
113|00600611eHNE U cCUCTEMATU3AIUS 1 bu6mmoreka [JOK
3HaHUi1 110 TeMe "DIeKTPUIECKOe https://m.edso0.ru/5752603f
nose"
114 |KonTponpsHas paboTa 1o Teme 1 1 bu6mmoreka [IOK
"Dnektpuyeckoe nosie" https://m.edsoo.ru/cefe90e9
115 |Cuna Toxka. [IoCTOSHHBIN TOK. 1 bu6mmoreka [JOK
Y CITOBHSI CYIIIECTBOBAHUS https://m.edso0.ru/233311b5
MOCTOSIHHOTO JIEKTPHUUECKOTO
TOKA
116 |crounuku Toka. Hanpspkenue u 1 bubnuorexa [IOK
B/1C https://m.eds00.ru/0839a115
117 [3akon Oma 115t ydacTka LEMu. 1 bubnnorexa [JOK
DNeKTPUYecKOe CONPOTUBIICHHE https://m.edsoo.ru/f14f251e
118|3aBucuMoOCTh CONPOTUBICHUS 1 bubmuorexa [IOK
OJTHOPOJIHOTO MPOBOIHUKA OT €T0 https://m.edsoo.ru/95fcdf51
JUTMHBI ¥ TIJIOIIA U TTOTIEPEUHOTO
CeUeHUs
119 Y nenbHOE COMTPOTUBIICHHE 1 bu6nmoreka [JOK
BellecTBa. Pemenue 3agaq https://m.edso0.ru/437f8300
120 [TocnemoBaTensHOE, 1 bubmmoreka [JOK
napajiesibHOe, CMELIaHHOE https://m.edsoo.ru/236f7e07
COCTMHEHHE IMPOBOTHUKOB
121 |PacuéT pa3BeTBIEHHBIX 1 bubnnoreka [JOK
piieKTprueckux 1enei. [Ipasuna https://m.edsoo.ru/1794cf37
Kupxroga
122 |Pemenue 3agau 1 bubmmoreka [JOK

https://m.edso0.ru/3881b469
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bceero |KonTpon| ITpakTuy | M3y4eHHs o0pa3oBaTeNbHbBIE PECYPCHI

bHBIC CCKHE
paboThl | paboTHI

123 [PaboTa 27IEKTPUUECKOTO TOKA. 1 bubnmoreka [JOK
3axon Jxoyns —Jlenma https://m.edsoo.ru/a3605c5c¢

124 |Pemenue 3ama4 1 bubmuoreka [JOK

https://m.edsoo.ru/6761bfOf

125 |MoIHOCTh ANMEKTPHUIECKOTO TOKA. 1 bu6mmoreka [JOK
TennoBast MOIHOCT, BEIIEIsAEMAast https://m.eds00.ru/99750a6f
Ha pe3UCTOpPE

126 [Pemnrenue 3amay 1 bu6mmoreka [JOK

https://m.edsoo.ru/eb72fc24

127 |\3/1C u BHYTpEHHEE 1 bubnuorexa [JOK
COITPOTHBJICHUE UCTOYHHUKA TOKA https://m.edsoo.ru/72d453af

128 [3akon Oma 1y1st TOJTHOH 1 bubmmoreka [JOK
(3aMKHYTOM) 3JIEKTPUIECKOM IeTTH https://m.edsoo.ru/221f40fb

129 [Pemrenue 3amay 1 bu6mmoreka [JOK

https://m.edso0.ru/3580b679

130 [MOIHOCTh UCTOYHHUKA TOKA 1 bu6mmoreka [JOK

https://m.edsoo.ru/a0ae51d8

131 |KopoTtkoe 3amMbIKaHuE 1 bubnuorexa [JOK

https://m.edso0.ru/546f5632

132 |KonneHncaTop B 1ienu 1 bu6mmoreka [JOK
[MOCTOSTHHOTO TOKa https://m.edsoo.ru/35368f3e

133 [Pemrenue 3amau 1 bu6mmoreka [JOK

https://m.edsoo.ru/4410cef0

134 |Pemenue 3a1a4 o TeMe 1 bu6mmoreka [IOK
"TIOCTOSTHHBIH AIIEKTPUYECKHIA https://m.edsoo.ru/a7340a29
TOK"

135 |Pemenue 3aga4 mo Teme 1 bu6mmoreka [JOK
"TIOCTOSTHHBIH AIICKTPUUSCKHIA https://m.edso0.ru/744261b8
TOK"

136 |Pemenue 3aga4 mo Teme 1 bu6mmoreka [JOK
"TIOCTOSTHHBIH AIICKTPUUSCKHIA https://m.edsoo.ru/eb5d4687
TOK"

137|00600111eH1E U CUCTEMATHU3AIHS 1 bu6mmoreka [JOK
3HaHui 110 TeMe "TIoCTOSHHBIN https://m.edsoo.ru/bfd7a050
PIEKTPUUYECKUN TOK"

138 [KonTpompHas paboTa mo teme 1 1 bubmmoreka [JOK
"TToCTOSIHHBIN AJIEKTPUUECKHI https://m.edso0.ru/1885ddf1
TOK"

139 [DnekTpudeckast MPOBOIUMOCTD 1 bubnuotexa [JOK
pa3IMYHBIX BEIIECTB. https://m.edsoo.ru/da794295
DJIEKTPUYECKUH TOK B METaslIax.

CBepXmpoBOIUMOCTD

140 DnekTpudeckuii TOK B pacTBOpax 1 bu6nmoreka [JOK
U paciuiaBax dJIEKTPOJIHUTOB. https://m.edsoo.ru/4b423491
3akonbsl apajges s
DIIEKTPOJIA3A

141 |DnexkTpuyeckuii TOK B razax. 1 bubmmoreka [JOK

[Imazma

https://m.edso0.ru/92d92f76
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bceero |KonTpon| ITpakTuy | M3y4eHHs o0pa3oBaTeNbHbBIE PECYPCHI

bHBIE eCcKHe
paboThl | paboTHI

142 |9nexTpudeckuii TOK B BaKyyMe. 1 bubmmorexa [IOK
BakyyMHbIie IprOOpHI https://m.edsoo.ru/2E+160

143 [DnexkTpuyeckuit TOK B 1 bubnmoreka [JOK
[OJYITPOBOIHUKAX https://m.edsoo.ru/ab61c660

144 |[TosrynpOBOTHUKOBBIE TPHOOPHI 1 bubnmuorexa [JOK

https://m.eds00.ru/83622200

145 |®u3nueckuii IpakKTUKYM 110 TEME 1 1 bubmmorexa [IOK
"3MepeHune CHIbl TOKa U https://m.edso0.ru/5643ea56
HaNpsOKCHUS B 1T TIOCTOSIHHOTO
TOKa IPH [TOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX
prOopoB" uinu "3HAKOMCTBO C
1 (poBoi TabopaTopueit o
¢usuke. [Ipumeps! n3mepeHust
(U3NIECKUX BETMYUH MIPH
[OMOILM KOMITBIOTEPHBIX
TaT4nuKoB"

146 |®du3nueckuil MpakTUKYM I10 TEMe 1 1 bubnuoreka [IOK
"H3y4eHue HepaBHOMEPHOT'O https://m.edsoo0.ru/f6292f5f
JIBMDKEHUS C LEJIBIO OIpEIeIICHUS
MIHOBEHHOH cKOpocTH"

147 |®u3nueckuil MpakKTUKYM I10 TEME 1 1 bubnuorexa [JOK
"N3MepeHue yCKOpEeHHUs TIpH https://m.eds00.ru/6960b6ef
[IPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBM>KEHUH T10
HAKJIOHHOM TJIOCKOCTH" WK
"HccnenoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBHKEHUN"

148 |®u3ndeckuii MpaKTUKYM 10 TEME 1 1 bubnnorexa [JOK
"N3MepeHune yCKOpeHHUs https://m.edsoo.ru/d1ea2402
CcBOOOHOTO NajgeHus" Uin
"N3yueHue NBUKEHUS TeNa,

OpOILIEHHOTO0 TOPU30OHTAILHO"

149 |®u3ngeckuii MpaKTHKYM 10 TEMe 1 1 bubnnorexa [JOK
"N3ydeHne IBUKESHHSI TeJa 1Mo https://m.edsoo.ru/bcf53514
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOJYJIIO CKOPOCTBIO" MIIn
"HccenoBadnne 3aBUCHMOCTH
nepro/ia 00palieHus: KOHH4eCKOTo
MasATHHMKA OT €ro napaMmeTrpos"

150 |®u3ndeckuii MpaKTHKYM TI0 TEMe 1 1 bubnnoreka [JOK

"N3mMepeHue paBHOAEHCTBYIOIEH
CHWJIBI TIPU ABM>KEHUU OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WiIn
"[IpoBepka runoTessl O
HE3aBHCUMOCTH BPEMEHU
NBUKEHMs OpyCcKa 10 HaKJIOHHON
[JIOCKOCTH Ha 3aJJaHHOE

PacCTOSAHHUE OT €r0 MacChl"

https://m.edsoo.ru/0b34db84
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/1

Tema ypoka

KonnuectBo yacoB

Bcero

KonTpon
bHBIE
paboThI

[IpakTnu
€CKHe
paboThI

Jata
W3yYCHUS

DJNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPCHI

151

@uU3NYECKUI PAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CHUII
YIIPYTrOCTH, BO3HUKAIOUIUX B
MPY>KUHE U PE3UHOBOM 00pasIie,
oT ux nedopmanuu’ uim
"U3y4yeHue IBHKEHUS CUCTEMBI
TEJ, CBSI3aHHBIX HHUThIO,
MEePEKUHYTOM uepe3 JErKui 010K"

1

bubmuoreka [JOK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue kodddunreHTa
TPEHUS 110 BEJIMYMHE YTIIOBOTO
kod(puImenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
NBUKEHHS OpYCKa MO0 HaKJIOHHOU
[JIOCKOCTH C TIEPEMEHHBIM
kod(purmeHToM TpeHus" UIn
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly C TpeHueM"

bubmuoreka [JOK
https://m.edso0.ru/b83b1607

153

Ou3nyecKkuil MpakTUKyM 0 TeMe
"UccnenoBanue ycnoBui
paBHOBeCHsI TBEPAOTO TeJa,
MMEIOIIETO OCh BpallleHus" win
"KoHcTpynpoBaHue KpOHILITEHHOB
1 pacy€T cui ynpyroctu'" uim
"N3y4eHne yCTOHYMBOCTH
TBEPIOTO TEJA, UMEOIIETO
J10111a]lb OTIOPHI"

bubnuorexa [IOK
https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHune uMITysbca Tena o
TOPMO3HOMY NIyTH" WK
"M3mMepeHue CUIIbl TATH, CKOPOCTH
MOJICIIN JIEKTPOMOOHIIS 1
MOIITHOCTH CHJIBI TSTU" WK
"CpaBHeHUE U3MEHEHUS UMITYyJIbca
TeJa ¢ UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aUMOJCUCTBUN'" WIH
"N3MepeHne KNHETHYECKON
SHEPTUU TeJla 10 TOPMO3HOMY

"

yTH

bu6mmoreka [IOK
https://m.edso0.ru/856fh28e

155

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUIECKOTO
nporiecca (PeKOMEH10BaHO
WCIIOIB30BaHNE IUPPOBOH
nadopatopun)" wnu "U3ydenue
M30XOPHOTIO Mporecca” uiu
"N3y4yenne n3obapHoro mpoiecca”
unu "IIpoBepka ypaBHEHUs

cocroauus"

bubmunorexa [JOK
https://m.edsoo.ru/e0fe7e07
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Tema ypoka

KonnuectBo yacoB

Bcero

KonTpon
bHBIE
paboThI

[IpakTnu
€CKHe
paboThI

Jata
W3yYCHUS

DJNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPCHI

156

@uU3NYECKUI PAKTUKYM 110 TEME
"U3mepenue ynenabHOM
TCITIOEMKOCTH" WIIH
"HccnenoBanue nporecca
OCTBIBaHUS BelllecTBa' MM
"HccnenoBanue agnadaTHOro
npouecca” unu "M3yuenne
B3aUMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICCTBUS U TEMIIEPATYPhI
KUIIEHUS KUIKOCTEH"

1

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa6l

157

Ou3nyecKkuil MpakTUKyM MO TeMe
"N3y4yeHue 3aKkOHOMEpPHOCTEMN
HCapeHus KUJIKOCTen" uimn
"N3mepeHue yaenbHOM TEeMI0ThI
r1aBiaeHus apaa" wim "U3yuenue
CBOMCTB HAaChIILIEHHBIX AapOB" WU
"U3mepeHue abCcoTOTHON
BJIYKHOCTH BO3/[yXa U OIICHKA
MAacChl MapOB B TOMEIICHHUH ",
W3mepenue ko3 dumrenra
MOBEPXHOCTHOTO HATSKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

du3nuecKuil MPaKTUKYM 110 TeEMe
"HaOutoieHre peBpaIieHust
SHEPIUHU 3apsKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
W3JIy4eHUs CBETOAMOoa" HITN
"N3y4yeHue npoTekaHus TokKa B
L[eNH, coAepkKallell KoHaeHcarop"
wiu "Pacnipenenenre pasHOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) U
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCATOpOB"

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

159

Pu3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue cMEIIaHHOTO
COEIMHEHUS PEe3UCTOPOB" MU
"N3mepeHue yaenpHOoro
CONPOTUBIIEHUS TPOBOIHUKOB"
nin "VccnenoBanne 3aBUCUMOCTH
CHUJIBI TOKA OT HAMPSDKSHUS IS
JTaMITbI HaKaJIMBaHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmronenune snextponusa" uim
"N3mepenue 3apsiia
OJTHOBAJICHTHOTO MOHA" MU
"HccnenoBaHue 3aBUCUMOCTH
COIPOTHBIIEHUS] TEPMOPE3UCTOPA
oT Temneparypsl" win "CHstue
BOJIBT-aMIIEPHON XapaKTEPUCTUKH
nuoaa"

bubmunorexa [JOK
https://m.edso0.ru/64b6e901
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bceero |KonTpon| ITpakTuy | M3y4eHHs o0pa3oBaTeNbHbBIE PECYPCHI

bHBIE €CKHe
paboThl | paboTHI

161 [Pe3epBHbIii ypok. O000IICHNE 1 1 bubnmoreka [JOK
CHCTEMATHU3ALINS 3HAHUM 10 TEME https://m.edsoo.ru/ed017d93
"KunemaTtuka"

162 |Pe3epBHblii ypok. O0001ICHHE 1 1 bubmuorexa [JOK
CHUCTEMAaTH3alMsl 3HAHHUH 110 TEME https://m.edso00.ru/3149956b
"Jlmaamuka"

163 |Pe3epBHblii ypok. O0001ICHHE 1 1 bubmuorexa [JOK
CHUCTEMAaTH3alMsl 3HAHHUH 110 TEME https://m.edsoo.ru/0f9752ac
"Crartuka TBEepi0ro Tesna”

164 |Pe3zepBHblii ypok. O0001ICHHE 1 1 bubmuorexa [JOK
CHUCTEMAaTH3alMsl 3HAHHUH 110 TEME https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

165 [Pe3epBHbIil ypok. O000IICHNE 1 1 bubmmoreka [JOK
CHUCTEMATHU3ALIM 3HAHUHN 110 TEME https://m.edsoo.ru/de148976
"OCHOBBI MOJIEKYJISIPHO-

KUHETUYECKON Teopun”

166 [Pe3epBHbIi ypok. O000IIEHIE U 1 bu6mmoreka [JOK
CHCTEMAaTH3alMs 3HAHUH 110 TEME https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TemnnoBbie
MaIIuHbBI"

167 [Pe3epBHBIi ypok. O000ImICHNE 1 1 bubnuorexa [JOK
CHUCTEMATHU3ALIM 3HAHUHN 110 TEME https://m.edsoo.ru/59ca5c91
"ArperaTHble COCTOSTHUS
BeniecTBa. PazoBble Mepexobl”

168 [Pe3epBHBIi ypok. O000IICHUE 1 1 bubmmoreka [JOK
CcHCTEMAaTH3alis 3HaHUH 110 TEME https://m.edso0.ru/f2381c0c
"JnexTpuueckoe mose"

169 [Pe3epBHBIi ypok. O000IICHNE 1 1 bubmmoreka [JOK
cHCTEMAaTH3alis 3HaHUH 10 TEME https://m.edsoo.ru/3caebdal
"TToCTOSIHHBIN MEKTPUUECKUI
TOK"

170 [Pe3epBHBIi ypok. O000IICHNE 1 1 bubnuorexa [JOK
cHCTEMAaTH3alis 3HaHUH 110 TEME https://m.edsoo0.ru/cc7681d4
"ToKH B pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O| 170 8 16

[TPOI'PAMME

11 KJIACC

Ne Tema ypoka KomnyecTBo "acoB Jata DneKTpOHHBIE ITU(POBHIE
n/n Bcero KOHTpOJ'I HpaKTI/I‘I N3YICHUA 06p330BaTeJ'H)HBIe PeCYpPChI
bHBIC eCKHe
paboTel | paboTHI

1 |B3ammoaeiicTBHE TOCTOSTHHBIX 1 bu6mmoreka [JOK
MarHUTOB U MPOBOTHUKOB C https://m.edso0.ru/487a8593
TOKOM. MarnuTHoe moJie.

['unore3a Ammepa
2 |BekTop MarHuTHOM MHIYKLIWH. 1 bubnuorexa [IOK

[IpuHIMO Cynepno3uiu

https://m.edsoo.ru/4clabcch
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Ne Tema ypoka KonuuectBo wacor [ara DNeKTpOHHBIE ITU(POBHIE
n/m Bcero |Kontpon | ITpakTny [M3Y4eHHs| 00pa3oBaTebHbIE PeCypChl
bHBIC eCKHue
paboTel | paboOTHI
MarHUTHBIX IoJeH. JInHuu
MarHUTHON MHTYKIIUU
3 |MarHuTHOE I0JIe IPOBOJHUKA C 1 bubmmorexa [LIOK
tokoM. OmbIT Dpcreaa https://m.edso0.ru/d35d5262
4 |Cuma Ammepa, e€ HanpaBJICHUE U 1 bubnuorexa [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
5 |Pemenue 3amau 1 bubmuorexa [JOK
https://m.edsoo.ru/a37a0c21
6 |[Ipumenenue 3akoHa Amrepa. 1 bubmmorexa [IOK
DJIEKTPOM3MEPHUTEIHHBIC https://m.edsoo.ru/ad7718d7
npubopbI
7 |Cuna JlopeHua, e€ HarpaBiIeHHE 1 bubnuorexa [JOK
U MOZyJIb. JIBHXKEHUE https://m.edsoo.ru/c97afaal
3apsKEHHOW YaCTHIIbI B
OJIHOPOJIHOM MarHUTHOM I10JIe
8 [Pemrenue 3agau 1 bu6mmoreka [JOK
https://m.edsoo0.ru/504e98c7
9 |Pa6ota cuibl JlopeHa 1 bu6nmoreka [JOK
https://m.edsoo.ru/d518be4b
10 [PemcHue 3ama4 1 bubmuoreka [JOK
https://m.edso0.ru/93617bd9
11 MarguTHoe 1oJjie B BELIECTBE. 1 bu6mmoreka [JOK
deppoMarHeTHKH, apa- u https://m.edso0.ru/30ff9608
TMaMarHeTUKH
12 |OcHOBHBIC CBOMCTBA 1 bu6mmoreka [JOK
deppomarneTrkoB. [IpumeHeHne https://m.edso0.ru/0b58190a
dbeppoMarHeTUKoOB
13 [PemieHue 3a1a4 1o Teme 1 bubmuoreka [JOK
"MaruuTtHoe mose" https://m.edsoo.ru/5b55¢307
14 |Pemnrenue 3aga4 no TemMe 1 bu6mmoreka [{IOK
"MaruutHoe noje" https://m.edso00.ru/41c4ae8a
15 |SIBneHue 3eKTpOMarHUTHOM 1 bubnuorexa [IOK
uHIyknuu. [loTok BekTopa https://m.edsoo.ru/b3efaOcl
MarHUTHON UHIIYKIIUU
16 DC unmykimm 1 bub6nrorexa [JOK
https://m.edso0.ru/48150bd8
17 |3akoH 37eKTpOMarHUTHOU 1 bubnuorexa [LIOK
uHaykiun Papazes https://m.edsoo0.ru/a6dec188
18 |BuxpeBoe areKTpuyecKoe moe. 1 bubnnoreka [JOK
Toku @yko https://m.edsoo.ru/15abe140
19 D/J1C uHIYKIUU B ABMKYIIUXCS 1 bub6nrorexa [JOK
IPOBOTHUKAX https://m.edso0.ru/0235cc02
20 |Pemenue 3agau 1 bubmmorexa [JOK
https://m.edsoo.ru/4dfda618
21 |[IpaBuyo Jlenna 1 bubnnoreka [JOK
https://m.edsoo.ru/bbc22726
22 |UupyktuBHOCTh. Karymika 1 bubnuorexa [IOK

HHIAYKTUBHOCTHU B LTI

https://m.edso0.ru/621eae9d
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
/1 Bcero |Kontpon | ITpakTiy [3Y4CHHS o0pazoBaTeNbHbBIE PECYPCHI
bHBIC ECKHE
paboThl | paboThHI
IIOCTOSIHHOT'O TOKA
23 |SIBnenne camonHaykiuu. DJ1C 1 but6mmoreka [JOK
CaAaMOMHTYKITHH https://m.edsoo.ru/7ee60ca8
24 |DHeprus MAarHUTHOTO TOJIS 1 bubmmorexa [IOK
KaTYIIKH C TOKOM. https://m.edsoo.ru/b3c0ad11
DIIEKTPOMArHuTHOE I0JIe
25 |Pemenue 3ama4 1 bubmuorexa [JOK
https://m.edso0.ru/88f69d2b
26 |O6o0mEeHne 1 cUCTEMATH3AIHS 1 bubnmoreka [JOK
3HaHHI 10 TeME https://m.edso0.ru/76484025
"OnexkTpoauHaMuka"
27 |KontpompHas paboTa 1o Teme 1 1 bubnuorexa [JOK
"DnekTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
28 |KonebarenbpHas cHCTEMA. 1 bubmuorexa [JOK
CBo0OoHbIE KOJIEOaH NS https://m.edsoo.ru/7c1db385
["apMoHHMYecKHe KojaeOaHus
29 |KumHemaTH4ecKoe 1 bu6mmoreka [IOK
TMHAMHAYECKOE OMMCAHUE https://m.edsoo.ru/87ce9498
KOJIEOATENIbHBIX ABKEHAN
30 [DHepreTmuUecKoe ONMUCaHUE. 1 bubnmoreka [JOK
BrBIBOI IMHAMUAYECKOTO https://m.edsoo.ru/e3c99692
OTIMCAHUS TAPMOHUYECKHIX
KojeOaHul U3 ux
PHEPTreTUIECKOTO U
KMHEMAaTHYECKOT'O OIKMCaHUS
31 |AmmumTyna u ¢daza KonedaHui 1 bubnnorexa [JOK
https://m.edsoo.ru/7a0c439a
32 (I[lepuon u yacToTa KoneOaHUM. 1 but6mmoreka [JOK
[eproa Masibix CBOOOHBIX https://m.edso0.ru/e0399319
KoJIeOaHHMIT MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJIe0aHUM MPY>KUHHOTO
MasiTHUKA
33 [3aryxaromiue KojieOaHuUs. 1 bubmmoreka [JOK
BrinyxaeHHbIE KOJIeOaHMsI. https://m.edso0.ru/72e93d09
Pe3onanc
34 |ABTOKOJIEOAHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/6add2644
35 |Pemienue 3amau 1 buomuoreka [JOK
https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
36 [Ypok-koH(pepeHIus 1 bubmmoreka [JOK
"MexaHHUYECKHE KOJIcOaHus B https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTAX"
37 |0O600mEeHre U CUCTEMAaTH3 A 1 bubmuorexa [JOK
3HaHUH 110 TeMe "MexaHndeckue https://m.edsoo.ru/eb84182f
KoJieOanms"
38 |[DnexkTpomMarHuTHbIE KOJIeOaHusI. 1 bubnmoreka [JOK

KonebarenbHbIii KOHTYD

https://m.edsoo.ru/d4adabde
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Bcero |Kontpon | ITpakTny [M3Y4eHHs| 00pa3oBaTebHbIE PeCypChl

bHBIC €CKHe
paboThl | paboThHI

39 |@opmymna Tomcona. CBsizb 1 bubnmoreka [JOK
aAMILTUTY/IBI 3apsaa https://m.edso0.ru/093f9afl
KOH/JIEHCATOpPa C aMILIUTY 101
CHUIIBI TOKA B KOJIEOATEITPHOM
KOHTYpE

40 |3akoH coXpaHEHHUS SHEPTHH B 1 bubnuorexa [JOK
UJIcalIbHOM KOJIe0aTeIbHOM https://m.edsoo.ru/d1e2d543
KOHTYpE

41 |3aTyxaromue 3J1eKTPOMAarHUTHBIE 1 bubnuorexa [JOK
KoneOanus. BeIHYX/ICHHBIC https://m.edso0.ru/5e668619
9JIEKTPOMArHUTHBIE KOJICOAHMsI

42 |[IepemenHsbIl TOK. Pesuctop u 1 bubnnoreka [JOK
KOHJICHCATOP B LICIH https://m.eds00.ru/84836152
HIEPEMEHHOTO TOKa

43 |KaTymka WHIYKTUBHOCTH B IICTIH 1 bubnuotexa [JOK
IIEPEMEHHOr0 TOKa https://m.edsoo.ru/cfa307af

44 |3axon OMa JuIsl SJIEKTPUUYECKON 1 bu6nmoreka [JOK
LeNU IEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6

45 |MOIIHOCTh MEPEMEHHOTO TOKA. 1 bubnuotexa [JOK
AMIUTUTYTHOE ¥ ICHCTBYIOIIEE https://m.edsoo.ru/lcac6c4c
3HAUCHUE CHJIbI TOKA U
HaIPsHKCHUS

46 |Pe30oHAHC B AJICKTPHUSCKOM TN 1 bubnuorexa [JOK

https://m.edsoo0.ru/087506df

47 |Pemenue 3agau 1 but6mmoreka [JOK

https://m.edsoo.ru/al6836a4

48 | neanbHbld TpaHchoOpMaTOD. 1 bubnuorexa [IOK
[Tpou3BoCTBO, Nepeiava 1 https://m.edsoo.ru/f97418ae
noTpebIeHUE IMEKTPUUECKON
SHEPTUU

49 |DKOJIOTHYECKHE PUCKH TIPH 1 bubnuotexa [JOK
IPOM3BOJICTBE IEKTPOIHEPTUH. https://m.edsoo.ru/a6f74d93
KynbTypa ncnosib3oBanus
DIEKTPOIHEPTHH B
MMOBCEIHEBHOMW KU3HU

50 |Pemenue 3amau 1 buomuoreka [JOK

https://m.edsoo.ru/ee6677ed

51 |Pemenue 3amau 1 bu6mmoreka [JOK

https://m.edsoo.ru/7cab59f8

52 |0600meHre U cCucTEMaTH3 M 1 bubmuorexa [JOK
3HAHUI 110 TeMe https://m.edsoo0.ru/401024a9
"OneKTpOMarHuTHbHIE
KosneOaHus"

53 [MexaHWYeCKHE BOJIHEI. 1 bubnuotexa [JOK
XapaKkTepUCTUKU MEXaHHUUECKUX https://m.edsoo0.ru/a58e109f
BOJIH

54 |CBoiicTBa MEXaHHMYECKHX BOJIH 1 bub6nmrorexa [JOK

https://m.edsoo.ru/d9ae1000

55 [3Byk. XapaKTEepUCTUKU 3ByKa 1 bubnuorexa [JOK
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Bcero |Kontpon | ITpakTny [M3Y4eHHs| 00pa3oBaTebHbIE PeCypChl
bHBIC €CKHe
paboThl | paboThHI
https://m.edsoo0.ru/138b6f09
56 |MH(dpa3Byk U yabTpas3ByK. 1 bubnuorexa [JOK
[IymoBoe 3arpsisHeHUE https://m.edsoo.ru/7380038f
OKpY’KaroIIen cpeibl
57 |Pemrenue 3amgau 1 but6mmoreka [JOK
https://m.edsoo.ru/cfd918bf
58 [DneKTpoMarHUTHBIC BOJIHEI. 1 bubnmoreka [JOK
W3aydeHune 37eKTPOMarHUTHBIX https://m.edsoo.ru/714e5db1
BOJIH
59 |DHeprus MeKTPOMAarHUTHBIX 1 bubnuorexa [JOK
BoJIH. CBO¥iCTBa https://m.edsoo.ru/d01b818c
DJIEKTPOMATrHUTHBIX BOJIH
60 |[lIkama 3MeKTpOMarHUTHBIX 1 bubnnoreka [JOK
BoJH. [Ipumenenue https://m.edsoo.ru/49belf9e
9JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
61 |[IpuHIUIBI paAHOCBS3U U 1 bubnuorexa [JOK
TeleBUACHUS. Pannonokanus. https://m.eds00.ru/9f96f1f8
DNEKTPOMArHUTHOE 3arps3HCHUE
OKpYIKaroIIen cpeibl
62 |KontponpHas pabora o Teme 1 1 bubnuorexa [JOK
"Konebanus 1 BOJIHbI" https://m.edsoo.ru/4f7985a0
63 |CBeT. 3aKOH NPSAMOIMHEHHOTO 1 bubnnoreka [JOK
pacrpoCcTpaHeHHsI CBETa https://m.edso0.ru/f9566406
64 (Pemenue 3a7a4 Ha MPUMEHEHUE 1 but6mmoreka [JOK
3aKOHA MPSMOJIMHEHHOTO https://m.edsoo.ru/ea32d455
pacrpocTpaHEeHHs CBETa
65 |Otpaxenue cBeta. [Lmockoe 1 bubnunoreka [JOK
3epkaiio. Cheprueckoe 3epKaiio https://m.edsoo.ru/a005d2bb
66 ([IpenomieHue cBera. 1 bubmmoreka [JOK
AOCOJIFOTHBIM U OTHOCUTEIIBHBIN https://m.edsoo.ru/bc2e55cd
MOKA3aTeNb MPEIIOMIICHUS.
[TonHOE BHYTpEHHEE OTPAKECHHE.
[IpenenbHbIi yroma MoJHoro
BHYTPEHHETO OTPasKeHUs
67 [Pemrenue 3a7a4 Ha MpUMEHEHUE 1 bubnuotexa [JOK
3aKOHOB OTPAXXEHUS U https://m.edso0.ru/49d830a9
MIPEIIOMJICHUS CBETA
68 (Xox myuelt B mpu3Me. 1 bubmmoreka [JOK
Jucnepcus ceera. C0XKHBIH https://m.edsoo.ru/d8elc3be
cocrtas 6enoro cBeta. [[Bet
69 |JIunzpl. DOKyCHOE PACCTOSIHHE U 1 bubmmoreka [JOK
OTITUYECKAs CUJIA JTMH3BI https://m.edso00.ru/60441359
70 [TocTpoenue n300pakeHUH B 1 bubnuotexa [JOK
TMH3aX U UX CHUCTEMaX. https://m.edsoo.ru/bb53b1d5
YBEeIMYEHNE JTUH3bI
71 (Pemienue 3a7a4 Ha MOCTPOEHUE 1 bubnnoreka [JOK

U300paKeHHA, TIOTY4aeMBbIX C
HIOMOIIBIO JTMH3

https://m.edso0.ru/5a868f09
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Bcero |Kontpon | ITpakTny [M3Y4eHHs| 00pa3oBaTebHbIE PeCypChl
bHBIC €CKHe
paboTel | paboOTHI
72 |['ma3 Kak ONTHYECKas CHCTEMa 1 bubmuoreka [JOK
https://m.edsoo.ru/ecd480a2
73 [Pemenue 3amau. [Ipenenst 1 bubnmoreka [JOK
IPUMEHHUMOCTH T'€OMETPHUCCKOM https://m.edsoo.ru/cd174al0
OTITHKHU
74 |CxopocCThb CBETa U METOJIbI €€ 1 bubnmoreka [JOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
75 |ducnepcus cBeta 1 but6mmoreka [JOK
https://m.edsoo.ru/lel6cc6e
76 |UuTepdepeHius cBeta 1 bubnuorexa [JOK
https://m.edsoo.ru/5fc0c638
77 [KorepeHTHbIE HCTOUHUKH. 1 bubnuorexa [JOK
'V cnoBus HaOMIONCHUS https://m.edso0.ru/c6416d48
MaKCHUMYMOB 1 MUHUMYMOB
78 |Pemenue 3aga4 1 bubnmoreka [JOK
https://m.edsoo.ru/3061de2b
79 ([Ipumenenue uHTEPHEPCHIINN 1 bubnuorexa [JOK
https://m.edsoo.ru/668edbc8
80 |Iudpakuus cBeta 1 bubnunoreka [JOK
https://m.edsoo.ru/12ed04b5
81 |IudpakunonHas penérka. 1 bubnuorexa [JOK
VcnoBre HAOIIOAEHUS TJIaBHBIX https://m.eds00.ru/f998d964
MaKCHMYMOB
82 |Pemenue 3agau 1 but6mmoreka [JOK
https://m.edsoo.ru/d58c411a
83 |[[lomepeyHOCTh CBETOBBIX BOJIH. 1 bubnuotexa [JOK
[Tonspuzanus cBera https://m.edso0.ru/e9890fe9
84 (Pemenue 3amgau 1 bubmmoreka [JOK
https://m.edsoo.ru/c56¢8158
85 |CBeroBbI€ SIBJIEHUS B IPUPOJIE 1 bubnuorexa [IOK
https://m.edsoo.ru/0b36363d
86 |O0o0menne 1 cucTeMaTH3aIHs 1 bubmmoreka [JOK
3HaHu# 1o tTeme "OnTuka" https://m.edsoo.ru/8a14748b
87 [KoutpompHas paboTa 1mo Teme 1 1 bubnuotexa [JOK
«OnTHKa» https://m.edso0.ru/82315dd4
88 |['paHHIIBI IPUMEHUMOCTH 1 bubmmorexa [LIOK
KJIaCCUYECKON MEXaHHKH. https://m.edsoo.ru/c9bd77cb
3aKOHBI NIEKTPOIUHAMUKHY U
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [[TocTynaTsl CCIIHATEHOM 1 bubmmoreka [JOK
TEOPUU OTHOCUTEIHFHOCTHU https://m.edsoo.ru/c56f05ch
90 [[IpocTpaHCTBEHHO-BPEMEHHOM 1 bubnuotexa [JOK
uHTepBall. [IpeobpazoBanus https://m.edsoo.ru/d83742bb
Jlopenua. YcnoBue
npuuuHHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI
91 [DHeprus u UMITYIIbC 1 bubnmoreka [JOK
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Bcero |Kontpon | ITpakTiy [3Y4CHHS o0pazoBaTeNbHbBIE PECYPCHI

bHBIC €CKHe
paboThl | paboThHI
PEIATUBUCTCKON YaCTHIIBI https://m.edsoo.ru/853a64fc

92 |CBs13b Macchl ¢ PHEprUeH u 1 bubnuorexa [JOK
UMITYJIbCOM PEIISITUBUCTCKOM https://m.edsoo.ru/b6258ffa
JaCTHUIIBI. DHEPTHUS TIOKOS

93 |PaBHOBECHOE TEIIIOBOC 1 but6mmoreka [JOK
U3JTyueHHE https://m.edsoo.ru/f54035a5

94 |3akoH cMemenns Buna 1 bubmuorexa [JOK

https://m.edsoo.ru/1c5ff752

95 [Cmmote3za M. Ilimanka 0 KBaHTax. 1 bubnmoreka [JOK
®oToHSI https://m.edsoo.ru/a5ffa218

96 |Dueprus u umnysnbsc GoroHa 1 bubnuorexa [JOK

https://m.edsoo.ru/7fb307ec

97 |®otorpdexT. OnbITHI 1 bubnuorexa [JOK
A. T'. CroseroBa. 3aKOHBI https://m.edso0.ru/8c68e5b9
dororddekra

98 |YpaBHeHue DWHIITEHHA TS 1 bu6nmoreka [JOK
dortoaddexra. "KpacHas https://m.edso0.ru/01ef4556
rpanuia” Gorodddexra

99 |MaBnenue ceera. OnbiThl 1. H. 1 bubmuorexa [JOK
JleGenena https://m.edso0.ru/64b4f966

100 |BomHOBBIE CBOMCTBA YaCTHII 1 bubnuorexa [JOK

https://m.edsoo.ru/f59cfcec

101 |Bonnsr ne Bpoiins. AnuHa BOIHEI 1 bubnuorexa [JOK
ne bpoitns u pasmepsr o0nacTu https://m.edsoo.ru/5df8bafl
JTOKaJIU3alMK JIBHKYILENCS
YaCTUIIBI

102 |KopmyckynsspHO-BOJTHOBOM 1 bu6nuorexa [IOK
yaIn3m https://m.edso0.ru/8ccab62a

103 |Anudpaxius 31€eKTPOHOB Ha 1 bubnuorexa [IOK
KpHCTAJLIaX https://m.edsoo.ru/30dbal8c

104 |Cnietidprika M3MEpeHHIA B 1 bu6mmoreka [{IOK
mMukpomupe. COOTHOIICHHS https://m.edsoo.ru/65783dec
HEOIPEEIEHHOCTEN
['eiizenOepra

105 |Pemmenue rpaduyeckux 3aaaq 1 bubnuorexa [LIOK

https://m.edsoo.ru/e70195hd

106 |Pemienue pacu€THbIX 33134 1 bubnuorexa [LIOK

https://m.edsoo.ru/ee9b3182

107 |KontpomnbHas paboTa o TeMam: 1 1 bubnnoreka [JOK
"OcnoBel CTO", https://m.edsoo.ru/c3de891a
"KopryCkyssipHO-BOITHOBOM
nyanusm"

108 |OnbITH 110 UCCICTOBAHHIO 1 bubnmoreka [JOK
cTpoeHus atoma. [InanerapHas https://m.edso0.ru/312b750a
mojens atoma Pesepdopaa

109 [Toctynatsl bopa 1 bubmmoreka [JOK

https://m.edsoo.ru/404dfa9a
110|Bugst ciektpoB. CrekTp 1 bubnuorexa [IOK



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a

Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE
/1 Bcero |Kontpon | ITpakTiy [3Y4CHHS o0pazoBaTeNbHbBIE PECYPCHI
bHBIE ecKHe
paboThl | paboThHI
YPOBHEH SHEPTrUM aToMa https://m.edsoo.ru/cf74bl1a
BOJIOpOJIA
111 |CioHTaHHOE U BBIHYXJIEHHOE 1 bubmmorexa [LIOK
U3JIy4YEeHUE CBETa https://m.edso0.ru/f945d85c
112 JTazep 1 bubnuorexa [JOK
https://m.edsoo.ru/2288a0c4
113|HyknoHHast MOAETb siipa 1 bubmmorexa [IOK
[eiizenOepra-MBanenko. 3aps u https://m.edsoo.ru/34ada5de
MacCcoBO€ YUCIIO sapa. M30Tomsbl.
PannoakTHBHOCTB
114 3akoH paaroaKTUBHOIO pacnaja. 1 bubmmorexa [IOK
CBolicTBa HOHU3UPYIOIIETO https://m.edsoo.ru/aab98bef
u3ny4yeHus. Bnusaaue
PalMOAKTUBHOCTHU Ha KHUBbIE
opranusmsl. /lozumerpust
115 Oneprus cBsi3u HYKJIOHOB B sJIpE. 1 bubnunorexa [JOK
SAnepubie cuibl. Jedekt Maccel https://m.edsoo.ru/ff1758d0
anpa. SInepHsie peakum.
Snepubie peakTopsl. [IpoGiaemsr
YIIPaBJIIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE
ACTICKTHI Pa3BUTHS AICPHON
SHEPreTUKU
116|Metoab! perucTpaniu u 1 bubnuorexa [JOK
HCCJICTOBAHMSI DJIEMEHTAPHBIX https://m.edsoo.ru/1ac08a5b
qactull. OyHaaMeHTaTbHbIE
B3aUMOJEUCTBUA. bapnoHsl,
ME30HBI U JICTITOHBI.
[IpencraBnenue o CtangapTHOM
Mozaenu. KBapk-rimtooHHast
MO/IEJb a/IPOHOB
117|Pusuka 3a npenenamu 1 bubnuorexa [IOK
CrannaptHoii Mmoaenu. TémHas https://m.edsoo0.ru/c026fd37
MatepHst U TEMHasi SHEprusl.
EnuncTBO m3nueckoil KapTUHBI
MHpa
118|3rans! pa3BUTHS aCTPOHOMUH. 1 bub6mmorexa [IOK
3HaYeHHE aCTPOHOMHHU https://m.edsoo.ru/ad73e145
119|[TpuMeHUMOCTb 3aKOHOB (PU3UKH 1 bubmmorexa [LIOK
TUTsT O0BSICHEHHUS TIPUPOIBI https://m.edso0.ru/39c44028
KOCMHYECKHX 00BEKTOB.
MeTo1bl aCTPOHOMUYECKUX
UCCIIEI0BAHUI
120|CoBpeMeHHbIE ONTHYECKHE 1 bubnuorexa [LIOK
TEJIECKOIIBI, PaHOTEIECKOIIBI, https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
121|Bup 3B&3nnoro neba. Co3pe3aus, 1 bub6nmorexa [JOK

SIpKHE 3BE3bI, TUIAHETHI, UX
BUIMOC IBIKCHHC

https://m.edsoo.ru/aac588eb
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Bcero |Kontpon | ITpakTiy [3Y4CHHS o0pazoBaTeNbHbBIE PECYPCHI

bHBIE ecKue
paboThl | paboThHI

122 |Conneunas cucrema. CoJiHIIE. 1 bubmuoreka [JOK
CosHeyHast aKTUBHOCTb. https://m.edso0.ru/22748eb4
Wcrounuk sHeprun CosHua u
3BE3N

123 3BE3161, UX OCHOBHBIE 1 bubnmoreka [JOK
XapakTepUCTHKH. Jlnarpamma https://m.edso0.ru/42169944
"CHeKTpaJbHBIN KJlacc —

CBETUMOCTB"

124 3Be3p! ri1aBHON 1 bu6mmorexa [JOK
IIOCJIC/IOBATEIILHOCTH https://m.edsoo.ru/b3ch766¢

125|BuyTpennee cTpoeHHe 3BE3I. 1 bubmmorexa [IOK
CoBpeMeHHbIE MPECTABICHUS O https://m.edsoo.ru/d09da494
MIPOMCXOXKACHUH U YBOJIOIIH
CoJHa ¥ 3B€37. OTambl JKU3HU
3BE3]

126 Mneunsrii [1yTs — Haima 1 bub6nuorexa [IOK
["anakTrka. TUIBI raTakTHK. https://m.edsoo.ru/7cd10a0a
UEpHbIe IBIPHI B Spax TalaKTHUK

127 Bcenennas. Pacmupenue 1 bubnunoreka [JOK
Bcenennoii. 3akon Xa00:a. https://m.edsoo.ru/3dbdf0d2
Teopus bosbIiioro B3pbIBa.

PennkroBoe n3nydyeHue

128 MacmrabHasi CTpyKTypa 1 bub6nuorexa [IOK
Bcenennoii. Meraranaktika https://m.edsoo.ru/ce234633

129|Hepeménnpie mpoOiIeMbl 1 bubnuorexa [JOK
aCTPOHOMMHU https://m.edsoo.ru/d37d9ffe

130|Pusnueckuii npakTUKYM 1O TeEMe 1 1 bu6nuorexa [IOK
"HccnenoBaHre MarHUTHOTO https://m.edsoo.ru/67361aef
MOJISI MIOCTOSIHHBIX MarHuToB"
wim "MccnenoBanue cBONCTB
dbeppomMarueTUKoB" UIN
"HUccnenoBanue 1eiCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy
¢ TokoM"

131|Pusnueckuii npakTUKYM 1O TEMe 1 1 bubnuorexa [IOK
"U3mepenue cuibl Amrepa wim https://m.edsoo.ru/fcae91e9
"N3y4eHne 3aBUCUMOCTH CHJIBI
AMIiepa OT CUJIBI TOKA'" UITN
"Onpenenenrie MAarHUTHOM
WHYKIIHA HA OCHOBE U3MEPEHHUS
cuibl Ammnepa”

132 |®usnueckuii npakTUKYM 10 TeEMe 1 1 https://m.edso0.ru/c36658da
"NccnenoBanue sSBIEHU
3JIEKTPOMArHUTHOM MHIYKIUN"
unu "Onpenenenne HHAYKIANA
BUXPEBOTO MarHUTHOTO MoJs"

133 |Dusnueckuii npakTUKYM 1O TeMe 1 1 bubnuorexa [IOK

"UccnenoBanue SABJICHUS
camounaykuu" wim "Coopka

https://m.edsoo.ru/b8fbh6391
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n/a

Tema ypoka

KonnuectBO yacoB

Bcero

KonTpon
bHBIE
paboThI

[IpakTny
€CKHe
paboThI

Jata
U3y4CHUS

DJNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPCHI

MO/IEJIN 3IEKTPOMArHUTHOTO
reneparopa’

134

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenue nepuoaa
CBOOOMHBIX KOJIeOaHUM
HUTSHOI'O U IPYXUHHOTO
MasiTHUKOB"

bubmuorexa [JOK
https://m.edsoo.ru/5d159d35

135

Du3NYEeCKU IPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

bubmuorexa [JOK
https://m.edso0.ru/a28026bd

136

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro
TOKa Yepe3 MOCIIeI0OBATEIbHO
COCMHEHHBIE KOHJEHCATOP,
KaTyILKY U pe3ucTop’ uin
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LIEU
MePEMEHHOTO TOKa"

bubmuorexa [JOK
https://m.edsoo.ru/89dc2d90

137

Pu3NYeCcKUil IPAKTUKYM 110 TEME
"N3yueHue napameTpoB
3BYKOBOI BOJIHBI"

bu6mmoreka [{JOK
https://m.edsoo.ru/b100661a

138

Pu3NYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue nokazarens
MIPEJIOMJIEHUS CTEKJIA" WIIN
"Tlony4yenue n3o0pa>keHus B
CUCTEME U3 MJIOCKOTO 3epKaja u
TUH3BL"

bu6mmoreka [{JOK
https://m.edsoo.ru/42569eal

139

®u3NYeCcKuil IPAKTUKYM 110 TEME
"UccmenoBaHue 3aBUCHMOCTH
(hOKYCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMEpPe KUIKUX
nuH3)" win "M3mepenue
($OKyCHOTO pacCTOSTHUS
pacceuBaronuX JUH3"

bu6mmoreka [{IOK
https://m.edsoo.ru/b879fb3f

140

®u3NYecKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
uHTEephEPEHITNN U TIOJIIPU3AIIT
cera"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Pu3nUeCKUu IPAKTUKYM 110 TEME
"OnpenesneHne UMITYJIbCa U
SHEPTUU PEIATUBUCTCKUX YaCTHIL
(mo dororpadusim TpekoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

bubmuorexa [JOK
https://m.eds00.ru/63756¢47

142

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenne noCTOSHHON
[Imanka Ha OCHOBE
uccienoBanus ¢porodrpdexra”
nmm "UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA 4€pe3

bub6nrorexa [JOK
https://m.edso0.ru/eb916f82
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Bcero

KonTpon
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€CKHe
paboThI

Jata
U3y4CHUS

DJNEeKTPOHHBIE IUPPOBBIE
00pa3oBaTenbHBIE PECYPCHI

CBETOJIMOJ1 OT HaIpsLKEHUA"

143

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue cekTpa
pa3pe’KeHHOr0 aTOMapHOTO
BOJIOPO/Ia U U3MEPEHUE
nocTostHHOM Punbepra”

but6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3nYeCcKui MPAKTUKYM 10 TEME
"HccnenoBanue paaoakTHBHOIO
¢doHa ¢ UCTIOTB30BaHUEM
nosumertpa" uinu "N3ydyenue
norjouieH s 0eTa-yacTHIl
aroMuHuEeM"

bu6mmoreka [JOK
https://m.edsoo0.ru/c3dabe6e

145

Pu3NYeCcKUi IPAKTUKYM 110 TEME
"HabGnromenus 38€31H0r0 Heba
HEBOOPYKEHHBIM I'71a30M C
HCII0JIb30BaHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUN
1U1s1 OTIPEJEIICHUS TIOJI0KEHMS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHbIE
co3Be3usi CeBepHOro
NOJIylIapust U sipKue 3BE37b1"
vy "HaOnroneHus B TEIECKOIL
JIyHBI, 1U1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOTUICHHI"

bu6mmoreka [{JOK
https://m.edsoo.ru/1072021e

146

O0o001IcHNE U CHCTEMATH3aLIHS
3HaHui. Posb pusuku u
ACTPOHOMHUU B YKOHOMUYECKOM,
TEXHOJIOTHISCKOM, COIMAIbHOM
U DTUYECKOM chepax
NIEeATENILHOCTH YEeJIOBEKA

bubmuorexa [JOK
https://m.edsoo.ru/ad6ddeed

147

O0600611eHre U cucTeMaTu3anus
3HaHuil. Posb u MecTo pu3uku u
ACTPOHOMHUH B COBPEMEHHOM
Hay4YyHOU KapTHUHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O0600611eHre U cucTeMaTu3anus
3HaHuil. Posb ¢pusnueckoit
Teopuu B GOPMHUPOBAHUU
npeCcTaBiIeHu 0 HPU3NIECKOM
KapTHUHE MHUpPa, MECTO
(¢u3uUecKoil KapTHHBI MUpPa B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTaBICHUN O TPUPOJIE

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

149

O00011eHNe U CUCTEMAaTU3 AL
sHanui mo reMe "Kunemaruka"

bu6mmoreka [TOK
https://m.edsoo.ru/b032fc4b

150

O0001IeHHE U CUCTEMATU3ALIUS
3Haduii mo reme "Kunemaruka"

bubmuorexa [JOK
https://m.edsoo.ru/4e31b507

151

O0001IeHUE U CUCTEMATU3ALIUS

3HaHu# 110 Teme "Jlunamuka"

bub6mmorexa [JOK

https://m.edsoo.ru/2dfbafc5
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Bcero |Kontpon | ITpakTiy [3Y4CHHS o0pazoBaTeNbHbBIE PECYPCHI

bHBIE eCcKHe
paboThl | paboThHI

152 |060011eHre U CUCTeMATH3AIIHS 1 bubnmoreka [JOK
3HaHui no teme "CraTuka https://m.edsoo.ru/3cca482e
TBEep0ro Tena'

153 |0000111eHHE U CUCTEMATH3AINS 1 bu6mmorexa [JOK
SHAHMI 110 TeMe "3aKOHBI https://m.edsoo.ru/32a4d1a0
COXpaHEHUs B MEXaHUKE"

154 |0000111eHrE U CUCTEMATHU3AINS 1 bu6mmoreka [JOK
3HaHMi 110 TeMe "OCHOBBI https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKOM
Teopun"

155|06001m1eHre 1 CUCTEeMAaTU3AIIHS 1 bubnmoreka [JOK
SHAHMI 110 TEME https://m.edso0.ru/c63f7c10
"Tepmoannamuka. TernnoBbie
MaliuHb"

156 |O6o00meHre 1 CUCTeMATH3AIIHS 1 bubmmoreka [JOK
3HaHUi 110 TemMe "ArperaTHbie https://m.edsoo.ru/1d36b5b1
cocrosinus BemiecTBa. ®a3oBbie
nepexoanl"

157|00600111€H1E U CUCTEMATH3ALIUS 1 bu6mmoreka [JOK
3HaHMI 10 TeMe "DICKTPUIECKOE https://m.edsoo.ru/3bf0def9
mone"

158|00600111€H1E U CUCTEMATH3ALIUS 1 bu6mmoreka [JOK
3HaHui o TeMe "TIocTOAHHbBIN https://m.edso00.ru/71453ee6
PIEKTPUUYECKUM TOK"

159|00600111€H1E U CUCTEMATHU3AIH 1 bu6mmoreka [IOK
3HaHui o teme "Toku B https://m.edsoo.ru/3d40077a
pa3IUYHbIX cpenax”

160 |O6001meHre U CUCTEMATH3AIIHS 1 bubmmoreka [JOK
3HaHHUK 0 TeMe "MarautHoe https://m.edsoo.ru/3b4c06ae
rojie"

161|Pe3epsHblii ypok. O6001eHNE U 1 bu6nuorexa [IOK
cUcTEMAaTH3aIis 3HAHWH 110 TeMe https://m.eds00.ru/053e2248
"DneKTpoMarHuTHas MHIyKOus"

162 |Pe3epsHblil ypok. O6001eHNE U 1 bu6nuorexa [IOK
cHUCTEMAaTH3aIisl 3HAHWH 110 TeMeE https://m.edso0.ru/d6310bfd
"Mexanndeckue Konebanus"

163|Pe3epBHblil ypok. O6001eHNE U 1 bub6mmorexa [IOK
cUcTEMaTH3aIis 3HAHWH 110 TeEMeE https://m.edsoo.ru/5e2bb83d
"OneKTpOMarHuTHbHIE
KoyieOanus"

164 |Pe3epBHbIit ypok. O000IICHNE U 1 bub6nrorexa [JOK
cUcTEMAaTH3aIUs 3HAHWH 110 TeEME https://m.edsoo.ru/96a7a2dd
"MexaHHYeCcKHE U
SJIEKTPOMArHUTHBIE BOJHBI"

165 |Pe3epBHBIi ypok. O000IICHHE 1 1 bubmmoreka [JOK
CHCTEMATHU3aIUs 3HAHUH 10 TEME https://m.edsoo.ru/52ad1603
"Onruka"

166 [PezepBHbI ypok. O600mIEHNE 1 1 bubnuorexa [JOK

CUCTCMaTHu3anus 3HAHUM II0 TEME

https://m.edsoo.ru/5beclc65
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Ne Tema ypoka KonnuecTBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Bcero |Kontpon | ITpakTiy [3Y4CHHS o0pazoBaTeNbHbBIE PECYPCHI

bHBIC ECKHE
paboThl | paboThHI
"OcHoBel CTO"

167 [PezepBHbIii ypok. O600mIEHNE 1 1 bubnuorexa [JOK
cUcTEMaTH3alis 3HAHWH 110 TeEME https://m.edsoo.ru/f7c59d38
"KopnyckynsipHO-BOJIHOBO#
nyanuzm"

168 |Pe3epBHbIit ypok. O000IICHHE U 1 bubnmoreka [JOK
CHCTEMAaTH3ALMs 3HAHWH 10 TEME https://m.edso0.ru/1f511654
"®duszuka aroma"

169 |Pe3epBHbIit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CHCTEMAaTH3ALMs 3HAHWH 10 TEME https://m.edso00.ru/905c5ce0
"®u3uKa aTOMHOTO s/Apa U
SJIEMEHTapHBIX YaCTHUIL"

170 |Pe3epBHbIii ypok. O000IICHNE 1 1 bubnuotexa [JOK
CHCTEMATU3ALMS 3HAHUH 110 TEME https://m.edsoo.ru/2bffb94c
"JneMeHTs! acTpodu3uku”

OBILIEE KOJIMYECTBO YACOB 170 4 16

10 ITPOI'PAMME

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM

10 KJIACC

NPOI'PAMMBI

Kox

MPOBEPSIEMOTO
pe3yJibTaTra

IIpoBepsieMmble nMpeMeTHBbIE Pe3y/JbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOIi MporpaMMbl
cpeaHero ooiiero oopa3oBaHusi

10.1

JleMOHCTpUpPOBaTh Ha MpHMEpPax pojib U MecTO (GU3NKH B (POPMHUPOBAHUH COBPEMEHHOH HayqHOU
KapTHUHBI MHUPA, B PA3BUTHHA COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOU JEATETHHOCTH
monen

10.2

Y4uTHIBATh TpPaHUNBl MPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJETCH: MaTepHalbHas TOYKa,
MHEepIHaNbHas CHUCTeMa OTCU€Ta, aOCONIOTHO TBEPIOE TENO, WACANBHBIN Ta3; MOIETH CTPOCHUS
ra3oB, KUAKOCTEH M TBEPIBIX Tell, TOUCUHBIH JEKTPUICCKUM 3apsa]l — MPHU pEelIeHUN (QU3NISCKUX
3az1a4

10.3

PacniosnaBate (usnueckue sBieHUs (MPOIEcChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHHWKH,
MOJICKYJIIPHO-KMHETHYECKOH TEOPUM CTPOCHHS BEIIECTBA M JJIEKTPOJAWHAMHUKH: PaBHOMEpPHOE M
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBHKEHHE, CBOOOTHOE TIA/ICHUE Tel, IBUKCHUE TI0 OKPY>KHOCTH,
UHepIHs, B3amMojneiicTBue Ter; auddys3us, OpOyHOBCKOE NIBW)KEHHE, CTPOCHHE >KUAKOCTEH U
TBEPABIX TeJ, U3MEHEHHE O0bEMa Tel NpU HarpeBaHUM (OXJAKIEHHUH), TEIJIOBOE DPAaBHOBECHE,
ucrnapeHue, KOHAECHcalusl, IJ1aBlIeHUe, KpUCTAJUIU3aLus, KUIIEHHE, BJaXKHOCTh BO3/yXa, OBBILICHUE
JIABJICHUS Ta3a [P €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY apaMeTpaMHu COCTOSHUS rasa
B M30IIPOIIECCax; AMEKTPU3ALH Tell, B3aUMOJICHCTBIE 3aps/I0B

10.4

OnucelBaTh MEXaHUYECKOE JIBIKCHHE, WCIONB3ysd (HU3MUecKue BENWYMHBI: KOOpIWHATA, MYTh,
nepeMenieHne, CKOpoCTh, YCKOPEHUEe, Macca Tella, CHiia, UMITYJIbC Tela, KMHETHYecKas dHeprus,
MOTCHIUANIbHAS DHEPIHs, MEXaHW4yeckas padoTa, MeXaHWYeCKas MOIIHOCTh, IPH OINHMCAHWUU Tpa-
BUJIbHO TPaKTOBaTh (DU3MYECKUI CMBICI HCIOJB3YEMBIX BEIMYUH, MX OOO3HAYEHUS U €IUHUIIBL,
HAXOIUTH (POPMYJIBI, CBS3BIBAIOIIIE JAHHYIO (PH3HYCCKYIO BETHYHHY C IPYTUMH BEITAIHHAMHE



https://m.edsoo.ru/f7c59d38
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Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬁeMBle NpeaAMETHBIEC PE3yJbTaThbl 0CBOCHUSA OCHOBHO 06pa3OBaTeJ'll>H017l IporpamMmmasl
cpe/iHero od1ero 00pa3oBaHusi

10.5

OnuceBaTh M3yYCHHBIE TEIUIOBBIC CBOWMCTBA TN WM TEIUIOBBIC SIBICHHS, HCIONB3YS (pr3mdeckne
BEJIMUMHBL: JIaBJICHUE ra3a, TeMIeparypa, CpeJHssl KHHeTHYeCKast JHEPIusl Xa0TUYECKOTO JBM)KECHUS
MOJIEKYJI, CpeIHEKBaJpaTU4Has CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS JHEPrus,
pabora raza, K03((GUIHEHT MOJE3HOT0 ACHCTBUSA TEIUIOBOTO IBUTATENs; MIPU OMUCAHUH MPABUIBLHO
TPaKTOBaTh (PU3UUCCKUIA CMBICI MCHOJIb3YEMbIX BEIMYHMH, MX O0O3HAYCHUS M CIUHUIIBI, HAXOIUTh
(hopMyITBL, CBS3BIBAIOIINE JAHHYIO (PH3HUCCKYIO BETMUUHY C IPYTUMH BEITHIHMHAM

10.6

OnwuceBaTh U3yUEHHBIC HJICKTPHUCCKIE CBOMCTBA BEIIECTBA U AIICKTPUIECKHE SIBICHUS (TIPOLIECCHI),
UCTIONB3YS (PM3WYECKUE BEIMYHMHBL JIIEKTPUUECKUH 3apsill, IEKTPHUIECKOE IoJie, HApsDKEHHOCTH
MOJISI, MOTEHNWAN, PAa3HOCTh IMOTEHIMAIOB; IPH ONHCAHWH MPAaBIIIFHO TPAaKTOBaTh (PH3MUECKUI
CMBICII HCTIONIB3YEMBIX BEJINYNH, NX 0003HAUEHUS M CIUHUIB]; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE
JaHHYIO (U3NYECKYIO BEIMYMHY C JPYTUMHU BEIMUMHAMU

10.7

aHAJIM3UPOBATh (PU3MUECKUE MPOLECCHl U SBJICHHUS, UCIONB3YS (U3NYECKHE 3aKOHBl M TPUHIUIIBL:
3akoH BcemupHoro Tsarotenus, I, II u lll 3akonst HploToHa, 3aKOH COXpaHEHHS MEXaHHYECKOU
SHEPTUM, 3aKOH COXPAHEHUS HMITYJIbCa, MPUHIMII CYNEPIO3UIUN CWJI, TPUHIMI PaBHONPABUS
WHEPUUAIBHBIX CHCTEM OTCU&Ta; MOJIEKYISIPHO-KHHETHUECKYI) TEOpPHIO CTPOCHHUS BEIIeCTBa,
ra3oBbI€ 3aKOHBI, CBSI3b CpPENHEH KHHETHYECKOW HHEPTUH TEIUIOBOTO IBIDKCHHS MOJEKYI C
a0COJIFOTHOM TeMIIepaTypoi, TIepBbIii 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHCHHS JJICKTPHUYCCKOTO
3apsama, 3akoH KyinoHa; Tpu 3TOM pas3iuuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHIeCKOE BBIPAKCHUE U YCIOBHSA (TPAHUIIBL, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATL OCHOBHBIC MPUHIUIIBI }lef/’ICTBI/ISI MalllvH, HpI/I60pOB U TCXHHUYCCKUX yCTpOﬁCTB; pas-
JIMYaThb YCJIOBUSA UX 0€30I1aCHOI0 HCIOJIb30BaHUS B MMOBCEIHEBHOM KU3HU

10.9

BBINOJHATE 3KCHEPUMEHTHI 10 HCCIIEIOBAHUIO (PM3MYECKHX SBICHUH M TPOIECCOB C HCIOJb-
30BaHMEM MPSIMBIX M KOCBEHHBIX H3MEpPEHHH; NpHu 3ToM (opMynupoBaTh mnpolieMy (3agauy)
U TUIOTE3y Y4eOHOTO 3SKCIEpPHMEHTa, cOOMpaTh YCTAHOBKY M3 HPEIUIOKEHHOTO 00O0pyIOBaHHUS,
HPOBOAUTE OIBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OcCyIecTBIATh TpsIMBIE M KOCBEHHBIE HM3MEpEeHUs (PU3NYECKUX BEIMYHH; NPH 3TOM BBEIOHPATH
ONITUMAJIGHBIA CIOCO0 M3MEPEHHSI M HCIIONh30BAaTh H3BECTHBIC METOIBI OIEHKH IOTPEITHOCTEH
M3MEpPEHUN

10.11

HccnenoBate 3aBUCHMOCTH MeXIy (M3MUECKMMH BEIMYMHAMH C MCIOJIB30BAaHUEM TIPSIMBIX
U3MEpEHUH; NpH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHpOBATh pe3yibTaThl MOIY4EHHOMH
3aBHCHUMOCTH (PU3NYECKUX BENUYMH B BHAE TAaOIMIl U TpaduKoB, IeaTh BBIBOJBI MO PE3ysbTaTaM
HCCIEIOBaHUsA

10.12

CoOmroaTh mpaBmwia 0e30acHOTO TPyAa HpPU TPOBEICHUU MCCIEAOBAHMN B paMKax y4eOHOTo
OKCTIIEPUMEHTA, yJIEOHO-HCCIICAOBATENbCKOM M MPOEKTHON JEATCIFHOCTH C  HCHOJIBb30BaHHEM
U3MEpUTENBHBIX YCTPOICTB 1 1a00paTOpHOro 000pyAOBaHUS

10.13

Pemats paC‘iéTHLIe 3aJ1a4y C SIBHO 3aJJaHHOM (IJPISI/I‘{CCKOI\/'I MOZCIIbIO, UCITOJIb3YsL (I)I/I3I/I‘ICCKI/IC 3aKOHbI
W TNPUHOHWIIBI; HAa OCHOBC aHalIn3a YCJIOBHA 3adavdu BLI6I/IpaTL (1)I/I3I/I‘-IeCKyIO MOJACIIb, BBIACIATH
(I)I/I3I/I‘-I€CKI/IG BCIIMYHMHBI K (1)OpMYJ'IBI, HeO6XO,I[I/IMBIe st e€ peuieHuA, MPOBOJUTH paC‘IéTLI n
OLICHUBATDH PCAJIbHOCTD NOJIYYCHHOT'O 3HAUYCHUSA @HSHHGCKOP‘I BCIINYHHBI

10.14

Pemath Ka4C€CTBCHHBIC 3a4a4u. BBICTpanBaTh JIOTHYECKHU HCMIPOTUBOPCYUBYIO LCIIOYKY
paccyXJeHHI ¢ OMOPOI Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS

10.15

Hcnonp30BaTh NpU pelICHUM y4eOHBIX 3a/ad COBPEMEHHbIC WH(POPMAIMOHHBIC TEXHOJOTHH IS
MIOWCKA, CTPYKTYPHPOBAHUS, HMHTCPIPETALNN W TIPEICTABICHUS Y4eOHOW M HAyYIHO-TIOMYJISIPHOMN
HHQOPMAINH, OTYYCHHOH M3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH aHAIU3UPOBATH MOIYIAEMYIO




Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬁeMBle NpeaAMETHBIEC PE3yJbTaThbl 0CBOCHUSA OCHOBHO 06pa3OBaTeJ'll>H017l IporpamMmmasl
cpe/iHero od1ero 00pa3oBaHusi

HH(POPMAIIHIO

10.16

[TpuBOaNTE TpHMEpPHI BKJIaga POCCHHCKUX W 3apyOCKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPY>KAIOILETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUN

10.17

Hcnonb3oBaTh TeopeTHUYECKHE 3HAHUS MO (PU3MKE B IIOBCEIHEBHOM XM3HU AN OOeCHedeHUus
6e3omacHOCTH NpU OOpalleHUHM C MPUOOpaMH U TEXHUYECKUMM YCTPOMCTBAMU, AJSL COXPaHEHUS
3J0pPOBbsl H COOMIOZIEHHSI HOPM KOJIOTHYECKOT0O TIOBEJEHHS B OKpy KaIOIIEeH cpenie

10.18

PaboTate B rpyriie ¢ BBIOJHEHHEM PAa3IHYHBIX COIUANBHBIX POJICH, IUTAHUPOBATH PAOOTY IPYIIIIHL,
PalMOHANIBHO pachpeneNiiTh O00S3aHHOCTH U IUIAHHPOBATh JEATEJIBHOCTh B HECTAaHJAPTHBIX
CHTyallusiX, aJIeKBaTHO OLCHMBATh BKIAJ KAKAOTO M3 YYaCTHHKOB TpPYIIbl B pelICHHE
paccMaTpuBaeMoi MpooIeMBbI

11 KJIACC

Kox
MPoBEPsIEMOT0
pe3yJabTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMbl
cpeaHero ooiero o0pa3oBaHusi

111

JeMoHCTpupOBaTh Ha MpUMepax Poilb M MECTO (H3UKH B (HOPMHUPOBAHHH COBPEMEHHOH HAYIHOM
KapTUHBI MUpPa, B Pa3BUTHUH COBPEMEHHOM TEXHUKU M TEXHOJOIHH, B MPAKTUUECKOH NesITeIbHOCTH
Jo/IeH, EMOCTHOCTD M €IMHCTBO (PH3NIECKOH KapTHHEI MUPa

11.2

YYuTHIBaTh TPAHUIBI TPUMEHCHHS H3YYCHHBIX (DU3NYECKUX MOZEJCH: TOUCUHBIH AIICKTPUICCKHUMA
3apsin, saepHast MOIeh aToMa, HyKJIOHHAs MOAETh ATOMHOTO sIIpa IPH pelIeHIH QU3MISCKHUX 3a1ad

11.3

PacriosHaBath (u3nueckue sIBICHUS (IPOLECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB JICKTPOJIUHA-
MHKHA W KBAaHTOBOH (DM3WKHU: SJIEKTpUYECKas MPOBOJMMOCTH, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHuTHOC HeﬁCTBHH TOKa, B3aHMOZ[eI710TBHe MAariuToOB, 3JICKTPOMArHuTHAass WHAYKLHA, ,Z[eﬁCTBHe
MAardvmTHOr0 IoJjii Ha MPOBOJHUK C TOKOM U JIBH)KyH.lPIﬁCH 3apsaa, SJICKTPOMArHUTHBIC KOJ'Ie6aHI/I${
Y BOJIHBI, TPSIMOJIMHEWHOE paclpOCTPaHEHHE CBETa, OTPaKCHHUE, MPEIOMIICHHE, HWHTepPEepEeHIus,
TUGPaKIKS W TIONSAPHU3ANNS CBETa, TUCTIEpPCHs cBeTa, (GoTodnekTpudeckuii dddekt (poroaddekr),
CBETOBOE JIaBJICHHE, BO3HHUKHOBEHHE JIMHEHYATOr0 CIIEKTpa aromMa BOAOPOJa, €CTECTBEHHAs H
HCKYCCTBEHHAsI PaJIMOAKTUBHOCTh

114

OnuceiBaTh H3yYEHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MArHUTHBIE, ONTUYECKHE, D3JIEKT-
PUYECKYIO MPOBOJAUMOCTD Pa3IMYHBIX CPEJ) M DJIIEKTPOMArHUTHBIE SBICHHS (IIPOLECCHI), HCIIOIB3YS
(¢u3nyeckre BENWYMHBL: JJICKTPUUSCKUN 3apsa, CHJa TOKa, DIEKTPUYECKOE HaMpshKEHHE,
AJIEKTPUYECKOE COTPOTUBIICHUE, pa3HOCTh NoTeHnmanoB, J/1C, paboTta Toka, HHAYKIIUS MarHUTHOTO
nomsi, cuia Awmrmepa, cuna JlopeHIla, WHAYKTMBHOCTh KaTyIIKH, HSHEPTUSl SJIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, NMEPUOJ M 9acToTa KOJeOaHWH B KOJIIEOATEIFHOM KOHTYpE, 3apsj M CHiIa TOKa
B IIPOLIECCE TAPMOHMYECKHUX JJICKTPOMATHUTHBIX KOJICOaHUH, (DOKYCHOE pacCTOSHUE U ONTHYCCKAS
CHJIa JIMH3BI; TIPY ONMCAHUY TPABIWIBHO TPAKTOBATh (PH3MUYECCKHUN CMBICT UCIIONB3yEMBIX BEIMUNH, UX
0003HAYCHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOINUC TAHHYIO (H3HUYECKYIO BEIHUYHHY C
APpYruMu BEIIMYUHaAMU

115

OnuceiBaTh WM3YyYCHHBIC KBAHTOBBIC SIBJICHHS U IPOIECCH, HCIONB3YS (DH3HMUCCKHE BEIUUIHHBL:
CKOPOCTB 3JICKTPOMAarHUTHBIX BOJIH, JAJIMHA BOJIHBI U 9aCTOTa CBETA, SHEPTHS U UMIIYJIbC (POTOHA, Te-
puoA TOdypacmazna, SHEPrus CBA3HM AaTOMHBIX sJep; IPH OIMCAaHUM IIPABWIBHO TPaKTOBAThb
(U3UUECKUI CMBICT HCIOJIB3YEMBIX BEJIMYMH, UX O0O3HAUEHHS W CIUHMIIBI; YKa3bIBaTh (hOPMYJIHI,
CBS3BIBAIOIINE JIAHHYIO (DM3MYECKYIO0 BEIMYUHY C JAPYTUMH BEIMYMHAMM, BBIYUCIATH 3HAYECHHE




Kon
MPOBEPSIEMOro
pe3yJjabTara

“pOBepﬂeMble NMPpEeAMETHbIC PE3YJIbTAThI OCBOCHUSA OCHOBHOM 06pa3OBaTeJ'leOI7[ nmporpamMmmal
cpeiHero oo1ero 00pa3oBaHusi

(br3HYECKON BEIIMIMHBI

116

AnHanu3upoBaTh (U3MYECKHE MPOIECCHl U SBJICHHS, UCTIONB3Ys (DU3MYECKUE 3aKOHBI U MPHUHIIUIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATEIFHOTO U APAJUICIIBHOTO COSAMHEHNUS IIPOBOTHUKOB, 3aK0H J[KoyIis
— Jlenma, 3aKOH 3JCKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOIUHEHHOTO PacHpOCTPAaHCHHUS CBETa,
3aKOHBI OTPaKEHHsI CBETA, 3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHHe JHHIITEeHHA it hoTodddekTa,
3aKOH COXPAHEHUS JHEPruM, 3aKOH COXPAHCHUS HMIIYJbCa, 3aKOH COXPAHCHUS 3JICKTPHUYECKOTO
3apsia, 3aKOH COXpaHEHHs] MaCCOBOI'0 YKCIa, MOCTYNaThl bopa, 3aKOH paJIMOaKTUBHOTO paciaja; npH
3TOM Pa3jNYaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE U YCIOBUS
(TpaHHIIBI, 00JTACTH) TPUMEHUMOCTH

11.7

OrmpenensiTe HANIPABJICHWE BEKTOPA MHAYKIIMA MAaTHUTHOTO TIOJIsI IPOBOJIHMUKA C TOKOM, CHIIBI AMIiepa
u cwibl JIopeHua

11.8

CTpouTh U ONUCHIBATh H300pakeHNE, CO3/1aBAEMOE TUIOCKUM 3€pKaIoM, TOHKON JTMH30

119

BBINOMHATE SKCIIEPUMEHTSI IO UCCIIEIOBAHUIO (PU3NYECKUX SBICHHUM U MPOLECCOB € UCIIOIB30BAHUEM
HOpSIMBIX U KOCBEHHBIX H3MEpEHMH; MpU 3ToM (OpMYyIHpOBaTh HpolieMy (3aAady) M TUIOTE3Y
y4eOHOT0 3KCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIOKCHHOTO 000PYI0BAHNUS, IPOBOAUTH OIBIT
U GOPMYIHPOBATH BHIBOABI

11.10

OcymiecTBIATh MPsIMbIE U KOCBEHHBbIE U3MEPEHUs (PU3NYECKUX BEJIWYHH; [IPU STOM BHIOUpPATH OITH-
MAaJIEHBIH CITOCO0 M3MEPEHHSI U HCIOIb30BaTh W3BECTHBIE METOBI OIICHKH TOTPEITHOCTEH n3MepeHHH

11.11

HccnenoBats 3aBUCHMOCTH (DPH3UUECKIX BEIUYHH C UCTIOIB30BAHUEM TPSMBIX H3MEPEHHIA; TIPH 3TOM
KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHPOBATH PE3YIBTATHI IIONYYCHHOW 3aBUCUMOCTH (pH3HdIecKux
BEJIMYHH B BHJE TaOIHIl U TPaUKOB, AeTaTh BEIBOIHI II0 PE3YNIETATaM HCCIICIOBAHMS

11.12

CoOiromaTh mpaBmiia 0€30IIaCHOrO TPpyHa NpU HPOBEACHHU HCCICNOBAHMN B paMKax y4eOHOro
IKCIIEPUMEHTa, Yy4eOHO-UCCIIEIOBATeIbCKON M MPOGKTHOH — JCSATEIBHOCTH C  HCIOJIb30BAaHHEM
U3MEPUTETBHBIX YCTPOICTB U 1a00paTOpHOTO 000PYAOBaHHUS

11.13

Pemarp pacuérHbie 3aaun ¢ SBHO 3aJaHHOMN (hU3NYECKON MOJEIBIO, UCTIONB3Ysl (PU3NUECKUE 3aKOHBI
Y TIPUHIWIB; Ha OCHOBE aHallM3a YCIIOBHUSl 3a/Jadd BbIOMPATh (U3UYECKYIO MOEb, BBLICTATH
¢usnyeckre BENMYMHBI W (GOPMYJIbl, HEOOXOMUMBIE sl €€ pelleHHs, MPOBOJUTh PacUETHI
¥ OLICHUBATh PEATbHOCTh IMOJIYYEHHOT'O 3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemarp xauecTBEHHBIE 3ajaud: BHICTPAUBATh JIOTMYECKH HEMPOTHBOPEUUBYIO LIETIOUKY PACCYKICHUM
C OTIOPOi Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUYCCKUE SIBICHHUS

11.15

Hcnonp30BaTe NpH pelIeHWN y4eOHBIX 3a/ad COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJIOTHH I
TOUCKA, CTPYKTYPHPOBAaHUs, HWHTEPIPETAlMH W MPEACTaBICHUS y4eOHOW W HayYHO-TIOIYJSPHOI
nHGOPMAINH, TOTYYCHHOH M3 PasiUYHBIX HCTOYHUKOB; KPUTHUYECKU AHAIM3HPOBATH MOIyIaeMYIO
UHPOPMAITHIO

11.16

OOBSICHATD MPUHIMITEL JEUCTBHUS MAIIUH, TPUOOPOB M TEXHHUYECKUX YCTPOMICTB; pa3iuyuaTh YCIOBHUS
ux 6€30IacHOT0 MCIOIB30BAHHS B TIOBCETHEBHON KU3HU

11.17

[IpuBomuThE NpHUMEpHl BKJIAJAa POCCHHCKUX W 3apyOC)KHBIX YUEHBIX-(DH3HKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUIM

11.18

Hcnons3oBath TCOPCTUUCCKUC 3HAHUA I10 (1)I/ISI/IKC B MOBCEJIHEBHOM >KU3HU IS obecrieueHuss 6e30-
MMaCHOCTHU NIpH O6paH.leHI/II/I C an60paMH U TCXHUYCCKUMU YCTpOﬁCTBaMH, IJIsL COXPAaHCHUA 3J0POBbA
n CO6.]'IIOI[CHI/I$I HOPM 5KOJIOTMYCCKOIr'0 MOBEACHH B 0pr>1<a}0mel71 cpeaec




Ko . .
HDOBE ﬂiMoro IIpoBepsieMble npeaMeTHbIE Pe3yJIbTAThl 0CBOEHNsI OCHOBHOI 00pa3oBaTe/IbHOI MPorpaMMbl
poBep cpeaHero ooiero od0pa3oBaHusi
pe3yJabTaTa
PaboTats B rpymme C BBIIONHEHHEM Pa3IMYHBIX COIMAIBHBIX POJEH, IUIAHUPOBATH paboTy IPYIIIHL,
11.19 pallMOHANBHO pacHpeneNiTh O0f3aHHOCTH M IUIAHMPOBATh JEATENIBHOCTh B HECTAHAAPTHBIX
' CUTyalUsIX, aJEKBATHO OLCHUBATh BKJIAJ KaXJIOrO0 M3 YYaCTHUKOB TIpYNNbl B pelICHUE
paccMmatpuBaeMoil mpooIeMsl
NPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC
Ko Kon
NpoBepPseMOro IIpoBepsieMble 3JIeMeHTbI COlePsKAHUS
pazgena
3JIeMEHTAa
OU3NKA U METOJJbI HAYYHOI'O ITO3HAHUA
11 duszuka — Hayka o mpupoje. HayuHple MeTOnbl NMO3HAHUS OKpYyXKaroliero mMupa. Poib
' SKCIEPUMEHTA U TEOPUH B MIPOIIECCE MO3HAHMS MPUPOIBl. DKCIIEPUMEHT B (PU3MKE
1
MonenupoBanne (U3NYECKHX SBICHHA W mporeccoB. Hayuneie rumoressl. dusndeckue
12 3aKOHBl W TEOpPHH. [paHWIB TPUMEHUMOCTH (HU3HYecKuX 3aKOHOB. llpuHINT
' cootBeTcTBUS. Ponib M MecTo (u3uku B (HOPMHPOBAHUM COBPEMEHHOH HAayyHON KapTHHBI
MHPA, B IPAKTHUECKOH IESTEIbHOCTH JII0ACH
2 MEXAHUKA
KMHEMATHKA
211 Mexannueckoe JABUXKCHUC. OTHOCHUTENHHOCTE MEXAHUYECKOTO JBUKCHUS. Cucrema
o otcuéta. TpaekTopus
[lepememnienne, CKOPOCTh (CpemHsIsI CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOpPEHHE
212 MaTEepPHATBHONW TOUKHU, UX MPOEKIMH Ha OCH CHUCTEMbI KoopAuHaT. ClokeHue NnepeMeneHn i
U CJIO)KEHUE CKOPOCTEH
213 PaBHOMepHOE W paBHOYCKOpPEHHOE NPSIMOJIMHEHHOE aBIKeHHE. [padyku 3aBHCHMOCTH
- KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILEHNUS MaTepUaIbHON TOUKH OT BPEMEHU
21 2.14 CBoOoHOE majgieHune. Y CKOpeHHe CBOOOTHOTO MMafeHUs
Kpusonuneiinoe apmxenue. PaBHOMEpHOE IBI)KEHHE MAaTEPUAIbHON TOUKH 10 OKPY’KHOCTH.
2.15 VYraoBass ckopocTh, nMHEHHas ckopocTb. Ilepuon u yacrora. ILleHTpocTpemuTenpHOE
YCKOpEHHE
2.1.6 TexHHuecKHe YCTPOICTBA: CIUAOMETP, ABHKEHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE IepeJauu
IpakTryeckre paboThl. M3Mepenne MrHoBeHHOH ckopocTH. MccremoBanue cOOTHOIICHHS
MECKIY NYTIAMH, HpOﬁ}leHHBIMPI TCJIOM 3a MOCJICAOBATCIbHBIC PABHBIC ITPOMEKYTKN BPECMCHHU
2.1.7 IIpY PaBHOYCKOPEHHOM [BW)KEHUU C HA4ajJbHOM CKOPOCTBIO, paBHOW Hymro. M3ydeHue
IBWKEHHS MIapuka B BI3KOH JKMUAKOCTH. l3ydeHwe paBWXKeHHA Tena, OpOIIEHHOTO
FOPU30HTANIBHO




Kox

Ko
a3a§na NpOBEpPsSIeMOro IIpoBepsieMble 3JIeMeHThbI CO/IeP:KaAHUS
P 3JIeMEHTAa
JANHAMUKA
991 [Ipuniun otHocutensHocTH ['anunes. Ilepoiil 3akoH HetoTona. MHepruanbHbIE cHCTEMBI
- oTcuéTa
222 Macca tena. Cuna. IIpuHIun cyneprno3uiuy Cuil
223 Bropoit 3akoH HproToHa 1711 MaTepHaabHOW TOYKH B MHEPLMAIBHOM CHCTEME OTCUETa
- (MCO). Tpetuii 3akoH Hpr0TOHA [U1s MaTepHaIbHBIX TOUEK
224 3akoH BcemupHoro tsarotenus. Cuna Tspkectu. [lepas kocMudeckas CKkopocTh. Bec Tena
2.25 Cuna ynpyroctu. 3akoH 'yka
2.2 226 Cuna tpenusi. Cyxoe Ttpenme. Cuna TpeHHsS CKONBKEHHAS ¥ CHJIA TPEHUS TIOKOS.
- Koa¢ddumment tpenns. Cuia cOnpoTHBIICHHS IPH IBIDKCHUN TeJIa B )KUAKOCTH I Ta3e
2.2.7 [ToctymarenbHOE 1 BpamaTeabHOE ABIKEHHE a0COIOTHO TBEPOTO Tella
208 MOMEHT CHIIBI OTHOCHTENIBHO OCH BpamieHus. [1nedo cuibl. YclloBHsS paBHOBECHS TBEPIOTO
- tena B UICO
2.2.9 TexHuveckue ycTpoiCTBa: MOAIIUITHUKY, IBHKEHIE UCKYCCTBEHHBIX CITyTHUKOB
[IpakTrueckue padoThl. 3yueHue IBWKEHUS Opycka MO HAKIOHHOM IIIOCKOCTH IOJ
9210 JeiicTBrueM HecKONbKUX cuil. McciieqoBanue 3aBUCUMOCTH CHJI YIPYTrOCTH, BOSHUKAIOILUX B
o neopMUpYEeMOl TMpYKHUHE M PE3WHOBOM 00paslle, OT BEIMYUHBI HX JIehOpMaIlvH.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TENa, UMEIOIIETO OCh BPAIICHHS
3AKOHbI COXPAHEHIM A B MEXAHUKE
931 Nmnynsc MaTepuanbHOM TOYKH, CHCTEMBl MAaTE€pHAIbHBIX TouyeK. VIMIyabc Cuilbl H
h M3MEHEHHE UMITYJIbCa TeJa
2.3.2 3axoH coxpaHeHust ummynbsca B ICO. PeakTuBHOE IBHKEHUE
2.3.3 Pabota crst
2.3.4 MOIIHOCTE CUJIBI
935 Kunernueckas SHEPrus MaTepuanibHOU TOYKH. Teopema
2.3 9. o
0 KMHETUYECKOI SHEpruu
936 [NorenuumaneHast sueprus. [loTeHnnaneHas sHEPrUst ynpyro AeGpopMUPOBAHHONW MPYKHUHBL
o [MoTeHIMa bHAsT SHEPTUS TeIA BOIU3U MOBEPXHOCTH 3eMITH
[MoreHnmanpHBle ¥ HEMOTCHOUANBHBIC CHWIBL. CBs3b pabOTHl HENMOTCHIHAIBHBIX CHI C
2.3.7 W3MEHEHUEM MEXaHWYECKOMW JHEPrUH CHUCTEMBbI Tel. 3aKOH COXpaHEHHs MEXaHWYeCKOU
SHEPrUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHS
2.3.9 TexHu4eckue ycTpoicTBa: JBUKEHUE PAKET, BOAOMET, KONep, NPy UHHBII MUCTOJIET




Kon

Ko,
amialna MpoBepPseMOro IIpoBepsieMble 3JIeMeHThbI CO/IeP:KaAHUS
P 3JIeMEHTAa

9310 [IpakTuueckue paboThl. M3yueHne CBSA3M CKOPOCTEW Ten TpU  HEYNpyroM yrape.

o UccnenoBanue cBsi3u pabOTHI CHITBI C HK3MEHEHUEM MEXaHUYECKON SHEPTuu Teja
3 MOJIEKVIIAAPHAS ®U3UKA Y1 TEPMO/JIMHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOUN TEOPUUA

311 OCHOBHBIE TIOJIOKEHUSI MOJEKYJISPHO-KMHETUYECKOH Teopuu. BpOyHOBCKOE NBHXKEHHE.
o Juddysus. Xapakrep IBMKESHUS ¥ B3aMMOACHCTBUS YACTHII BEIIECTBA

312 Mogenu cTpoeHHS Ta30B, )KUIKOCTEH W TBEPIBIX Tell U OOBSCHEHNWE CBOWCTB BEUIECTBA Ha
- OCHOBE 3THX MOJIENIeH

3.1.3 Macca monekyin. Komndgecto Bemiectsa. [TocTosHHass ABoraapo

314 TerutoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. Illkana temnepatyp Llenbcns

315 Mopnens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISAPHO-KUHETHUYECKOH TEOpHH
- UAeaNbHOrO Ta3a

3.1

316 AOCOJIOTHAS TeMIlepaTypa Kak Mepa CpeHel KHHeTHYEeCKOH 3HEPTUH TEIUIOBOTO JIBUKCHHUS
o yacTu] rasa. lllkana temneparyp Kenbpuna

3.1.7 VYpaBuenue Knanelipona — Menaeneesa. 3akoH [lanbToHa

318 I"a3oBble 3akoHbl. M30mpolieccs B U1€aIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBa:
o U30TEpMa, H30X0pa, H300apa

3.1.9 TexHUYeckue ycTpoHCTBa: TEPMOMETP, OapoMeTp

3110 [IpakTrueckue paboThl. M3MepeHne Macchl BO3AyXa B KJIacCHOW komHate. McciemoBanue
o 3aBUCHMOCTH MEKy TapaMETPaMu COCTOSHUS Pa3pekKeHHOr0 rasa

OCHOBbBI TEPMOANHAMUKN

3921 TepMonuHamuueckass cucTeMa. BHYTpEHHss JHEprusi TEPMOIUMHAMUYECKOH CHCTEMBI H
o CHOCOOBI €€ H3MEHEHHUS

3.2.2 KommaecTBo Temnotsr 1 pabota. BHyTpeHHsIS )HEPTUs 0IHOATOMHOTO HACATBHOTO Ta3a

323 Bunel Temonepenaun: TEMJIONPOBOAHOCTb, KOHBEKLHMS, H3JIyuyeHHe. Termno€MKOCTh Tela.

32 o VY aenpHas TEIUIOEMKOCTH BelecTBa. Pacuét konvecTBa TEMIOTHI MTPH TEIUIONepei1ade

3904 IlepBblii 3akoH TepMoauHaMMKM. IIpuMeHeHHE @EpBOrO 3aKOHAa TEPMOIAMHAMUKU K

o usomporeccam. I'padudeckas naTEpIpeTanyst padoTH ra3a
TennoBeie MamuHbL. [IpuHIWIEL 1eicTBUS TEIUTOBBIX MamuH. [IpeoOpasoBaHus SHEPrUM B
3.25 TeroBbIX MamuHaX. Koadduuuent mnonesnoro neiicteust (manmee — KIIJ) TtermoBoit
mamuHbl. [{ukin Kapro u ero KIT/]
3.2.6 Bropoit 3akon TtepmoauHamuku. HeoOpatumocTh mponeccoB B Ipupoie. TeruioBbie




Kon

Ko,
a3a§na MpoBepPseMOro IIpoBepsieMble 3JIeMeHThbI CO/IeP:KaAHUS
P 3JIeMEHTAa
JBUTATENN. DKOJIOTHYECKHEe IPOOIeMBbI TeTIIOPHEPTETUKU

327 TexHudeckne YCTpOWCTBa: ABUraTellb BHYTPEHHETO CropaHus, OBITOBOW XOJOIWIbHUK,
- KOHJIULIHOHED

3.2.8 IIpaktuueckue padboTsl. Mi3MepeHue yaeabHOH TeMI0EMKOCTH

ATPEI'ATHBIE COCTOSIHMA BELIECBA. ®A30BBLIE ITEPEXO/IbI

331 [TapooOpa3oBanne ¥ KOHJACHcanus. McrmapeHne W KUINeHWE. YelbHas TEIUIOTa
o napooOpa3oBaHus. 3aBHCUMOCTH TEMITEPATYPhI KUIICHHS OT JaBJICHHS

3.3.2 AOCOJIIOTHAsA U OTHOCUTEINbHAS BIAYKHOCTh BO3yXa. HackleHHbIN ap

333 Teépmoe Teno. Kpucramumdeckre u aMmop@HbIe Teida. AHH30TPOIUS CBOHCTB KPUCTAJIIOB.

33 h JKunkue kpuctamisl. CoBpeMeHHbIE MaTepHAIb]

3.34 [TnaBnenue u kpuctau3anys. Y aenbHas TeruioTa miasineHus. Cyoaumanus

3.35 YpaBHEHHE TEIUIOBOTO OaiaHca

336 TexHIUECKHE YCTPOHCTBA: TUTPOMETP U IICUXPOMETP, KAIIOPUMETP, TEXHOJIOTHHU TTOTyICHUS
- COBPEMEHHBIX MaTepHaliOB, B TOM YKCJIe HAHOMATEepHAIIOB, U HAHOTEXHOJIOTHH

3.3.7 [IpakTrueckue paboTsl. I3MepeHue BIaXKHOCTH BO3AyXa

4 QJIEKTPOJMHAMUKA
OJIEKTPOCTATUKA

411 DnexTpuzanus Ten. DIeKTpudecKuii 3apsa. J{Ba Buaa d3IeKTpPUIECKUX 3apsioB

41.2 [IpoBOTHUKH, TUIIEKTPUKHU H TTOTYITPOBOIHUKH

4.1.3 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsaa

414 Bsaumogeiicteue 3apsanoB. 3akoH Kynona

415 Onektpudeckoe mosie. Hampsok€HHOCTH 37eKTprdecKoro mosst. [IpuHIUIT CyTepro3uiiny.
- JIMHUY HATIPSDKEHHOCTH DJIEKTPUYECKOTO TIOJIST

4.1

4.1.6 Pabora cun anextpocratudeckoro moss. [loreHman. PasHOCTh MOTEHITHATIOB

417 [IpoBOAHUKKM M JUANEKTPUKA B TIOCTOSHHOM 3JIEKTpUYecKOM Toje. JluanekTpuueckas
- HNPOHMIAEMOCTE

418 OnexktpoéMkocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IIOCKOTO KOHJEHcCaTopa. OHEprus
o 3apsHKEHHOr0 KOHAEHCATOpa

419 TexHu4yeckre YCTpOMCTBA: DIIEKTPOCKOIN, 3JIEKTPOMETP, dIJIEKTpOCTaTHUeCKas 3alluTa,
- 3a3eMJICHHE AIEKTPOIIPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTrueckue paboTsl. I3MepeHue aIeKTpOEMKOCTH KOHIEHCATOPa




Ko Kon
aznena | TPOBEPAEMOTO IIpoBepsieMble Y1eMEeHTHI COAEPKAHNS
P 3J1eMeHTa
MNOCTOSHHBIU SJIEKTPUYECKUH TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcoBHA CyIIECTBOBaHHS MOCTOSIHHOTO 3JIEKTpHYecKkoro Toka. Vicrounnku toka. Cuia Toka.
- [ToCTOSHHBII TOK
422 Hanpsokenue. 3akon OMa Juid y4acTKa Lenu
4.2.3 DNeKTpUYECKOe CONPOTUBIICHNE. Y IETBHOE COTPOTUBIICHUE BEIlleCTBA
4.2.4 [TocnenoBatensHOE, MapaIIeTbHOE, CMEIIAHHOE COSTMHEHHE TIPOBOTHUKOB
425 Pabota snexTpuueckoro Toka. 3akoH Jlxoymst — Jlenna
4.2.6 MoIIHOCTE 3JIEKTPUYECKOTO TOKA
427 anekTpoaBrkymas cwia (manee — D/IC) u BHyTpeHHEe CONpPOTHBICHHE MCTOYHHKA TOKA.
o 3akon OMa JuTst TOJTHOM (3aMKHYTOM) 3JeKTprdecko e, KopoTkoe 3aMbIkaHHe
428 DJeKTpOHHAs! NMPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTH COIIPOTHBIICHUS METAJIIOB
o oT TemmnepaTyphbl. CBEpXIPOBOAUMOCTh
4.2
4.2.9 DneKTprudecKuii TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
4210 IMonynpoBopuuku. CoOcTBeHHassT © HpPUMECHAs IPOBOJUMOCTh  ITOJYNPOBOIAHUKOB.
o Caoiicta p-n nepexona. I1onynpoBoTHUKOBBIE TIPHOOPHI
4211 DNEeKTPUYECKUNA TOK B AJIEKTPOIUTAX. DIEKTPOIUTHUECKAS AUCCOLMALUS. DIEKTPOIIN3
4912 OnexkTpuyeckuil TOK B razax. CaMOCTOATENBHBIN 1 HECAMOCTOSTEIbHBIN pa3psa. Pazmuunsle
o THIIBI CAMOCTOATEBLHOTO paspsiaa. Monnus. [lnazma
TexHudueckne  YCTPOWCTBA: aMIIEpPMETp,  BOJBTMETP,  PEOCTaT, HCTOYHUKH  TOKa,
4213 ANIEKTPOHATPEBATENFHBIE  MPUOOPHI,  JIEKTPOOCBETUTEIBHBIC  HPUOOPBI,  TEPMOMETP
o COIIPOTHBIICHUS, BAKyyMHBIA A0, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOIYIPOBOIHUKOBHII
AUO0J, raJilbBaHHUKa
[IpakTudeckue paboTel. M3ydeHne CMEIaHHOTO COSIHMHEHHS PE3UCTOPOB.
4.2.14
M3meperne DJIC WCTOYHWMKA TOKa W €ro BHYTPEHHETO compoTuBieHusA. HabmoneHue
3NIEKTPONIN3a
11 KJIACC
Kon Kon
MPOBEPSIEMOT0 IIpoBepsieMble Y1eMEeHTHI COIEPKAHNS
pasnena
3J1eMeHTa
4 QJEKTPOAMHAMUKA
4.3 MATHUTHOE IIOJIE. JIEKTPOMATHUTHA I UHIYKIWA




Kon

Ko
a3a§na NpOBEpPsSIeMOro IIpoBepsieMble 3/1eMEHTHI CO/IePKAHNSA
P 3J1eMeHTa

431 ITocTosiHHBIE MarHUTHI. B3auMoaeiCcTBYE TOCTOSIHHBIX MarHUTOB

432 MaruutHoe 1none. Bekrop marHuTHoN wuHAykumu. llpuHnun cynepnosunuu. Jlunuu
MarHuTHOW MHAyKUuK. KapTHHa JIMHUI MarHUTHON MHAYKLIMU I10JIS [IOCTOSIHHBIX MarHUTOB
MarsutHoe mojJe MNPOBOJHMKA ¢ TokKoM. KapTuHa nuHMH DOJS UIMHHOTO MPSMOTO

433 MPOBOJHUKA U 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHUKA, KATyHIKH C TOKoM. OmbIT Opcrena.
B3anMopeiicTBre MPOBOTHUKOB C TOKOM

434 Cuna Amrepa, e€ MOIyJIb H HAIIPaBJICHHE

435 Cuna Jlopenua, e€ MOAyJb U HampaBieHUe. [IBUXKEHUE 3apsHKEHHOM YacTUIlbl B OAHOPOJHOM
MarauTHoM moJie. Pabota cuibl Jlopenna

4.3.6 SIBJIeHHE STEKTPOMArHUTHOW HHAYKIIUU

4.3.7 IToTox BekTOpa MarHUTHOW MHIYKIIUH

4.3.8 OJIC nuayknuu. 3aKoH 3MeKTPOMAarHUTHOM nHaykunu dapanes

439 BuxpeBoe osnekrtpuueckoe mone. OJC HMHAyKOMH B NPOBOJHUKE, JBHKYIIEMCS
MOCTYHATENbHO B OJJHOPOJTHOM MAarHUTHOM IOJIe

4.3.10 [pasuno Jlenna

43.11 WUnnyktuBHOCTD. SIBNenne camouHaykiuu. J1C caMOMHIyKIIMH

4.3.12 OHeprus MarHUTHOTO MOJIS KaTyHIKH C TOKOM

4.3.13 ONEeKTpOMarHUTHOE 1oJIe

4314 TexHHueckre YCTPONCTBA: HOCTOSHHBIE MArHUTHI, 3JIEKTPOMATHUTHI, BIEKTPOJBHUraTelNb,

o YCKOPHTEIH 3IEMEHTAPHBIX YaCTHL, HHAYKIOHHAS 11e4b

[Ipaktuueckue padoThl. M3ydeHHe MarHMTHOTO IOMS KaTyIIKH C TOKOM. McciemoBaHue

4.3.15 NEeHCTBUS TIOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM. lMccinemoBaHme —SBIICHHS
3JIEKTPOMArHUTHON HHAYKIIMU

5 KOJIEBAHIA 1 BOJIHBI
MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEFBAHUA

511 Konebarensnast cucrema. CBoOonmHble koseOanms. ['apmonmueckne konebanums. [lepuon,
4acToTa, aMILTUTYAa U ¢a3a KolebaHui

512 IIpyxuHHBIM MasTHUK. MaTeMaTH4ecKUid MasiTHUK

51 .
513 VYpaBHeHue FapMOHUYECKHUX KOJIeOaHUH. KunemaTtuueckoe
o W TMHAMHWYECKOe ONMCAaHKE KOJIeOaTeNbHOTO ABHKEHHS

514 [IpeBpamienne >HEPruy NMpHU TapMOHHYECKHX KojieOaHuax. CBS3b aMIUIMTYIBl KojeOaHMi
UCXOJHOH BEIHUYHMHBI ¢ AMIUIUTYAaMH KOJIeOaHUH e€ CKOPOCTH U YCKOPEHUS

5.15 KoneGatenpubiii  kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJeOaHUs B HACAIHLHOM




Kon

Ko,
a3z[él.na NpOBEpPsSIeMOro IIpoBepsieMble 3JIeMeHTbI COeP:KaAHUS
P 3J1eMEeHTa

KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMH KOJie-
6anusimu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHUS YHEPTHH B UICaTHHOM KOJIeOaTeIbHOM KOHTYpE

517 BrinyxneHHble MexaHnueckue kojebanus. Pesonanc. PesonancHas kpuBasi. BelHyX/I€HHBIC
JJIEKTPOMArHUTHBIE KOJIeOaHUS.

5138 [Tepemennsrii Tok. CHHYCOMAIBHBIN IEPEMEHHBIN TOK.

519 MomHOCTh MEPEMEHHOTO TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAYEHNE CHUJIbI TOKA U Ha-
MPsDKEHUS
Tparnchopmatop. IlpousBomcTBO, Tepemada W TOTPEOJICHHUE BIIEKTPUYESCKON JHEPTHH.

5.1.10 DKOJOTHYECKHEe PHUCKM TIpU  TPOHM3BOJCTBE DJIEKTpHUYecKoW 3Hepruu. Kynbrypa
UCTIOJIB30BAHUS 3JIEKTPOSHEPTHU B IIOBCEHEBHON JKU3HU

5.1.11 TexHuueckue ycTpoiicTBa: ceicMorpad, 3eKTpHUSCKU 3BOHOK, TMHUM MIEKTponepeaad
[Ipaktugeckue pabotel. MccnenoBanue 3aBUCHIMOCTH IEPHOAa MaNBIX KoJeOaHWi Tpy3a Ha

5.1.12 HUTH OT JUIMHBI HUTH W MacChl Tpy3a. McciiemoBaHue IEpeMEHHOrOo TOKa B IICH W3
MOCJIE0BAaTEIbHO COCMHEHHBIX KOHACHCATOPA, KaTYIIKU 1 PE3UCTOPa

MEXAHUWYECKHUE U SJIEKTPOMATHUTHBIE BOJIHBI
591 MexaHudeckre BOIHBIL, YCIOBUS pacnpoctpaHenus. [leproa. CKOpOCTh pacipoCTpaHEHUS U
o JJIMHA BOJIHBI. HonepeqHHe 1 MMPOJOJIbHBIC BOJIHBI

5.2.2 Wntepdepentyst u tudpakiys MEXaHUIECKUX BOTH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTH 3BYyKa. BeicoTa ToHa. TemMOp 3Byka

5.2.4 3J’ICKTPOM3FHI/ITHI>IC BOJIHEL. Y CJIOBUS U3JTYUCHUA BJICKTPOMArHUTHBIX BOJIH. BzanmHuas

52 o OpHeHTanus BeKTopoB E, B 1 v B 371eKTpOMarHuTHON BONHE B BaKyyMe

595 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHHE, MPEIOMIICHUE, TTONIIpU3aIist, JudpaKiys,
uaTepdeperius. CKOpoCTh HIEKTPOMAarHUTHBIX BOIH

5.2.6 [kana >eKTpOMarHUTHBIX BOJH. [IpuMeHeH e >JIeKTPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY

597 [IpuHUMIIBL pafgnuoCBs3U U TeleBUAEHUS. Panuonokauus. DJIeKTPOMAarHUTHOE 3arps3HEHHE
OKpYXAaIOLIEH Cpeibl

508 TexHu4eckue yCTpOMCTBa: My3bIKalbHBIE HMHCTPYMEHTBI, YJIbTPa3ByKOBas IMArHOCTHKA B
TEXHUKE W MEIUIINHE, Pafap, paauonpHEMHIK, TEICBU30p, aHTeHHA, TenedoH, CBU-neun

OIITUKA
53 531 [IpsiMmonuHeliHOE pacrpocTpaHeHHE CBETa B OHOPOAHOM cpene. JIyd cera
532 OTtpaxkeHrue cBeTa. 3aKOHBI OTpakeHWs cBeTa. [locTpoeHne W300paKEHU B IUIOCKOM

3epKaie




Kon

Ko,
a3u§na MPOBEPSIEMOT0 IIpoBepsieMble Y1eMEHTHI COIePKAHNS
P JJIeMeHTa
5.3.3 [Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOTIOTHBIH TTOKA3aTeNb MPEIOMICHHUS
5.34 [MonmHoe BHyTpeHHEe oTpaxkeHue. [IpenebHbIN yroil MOJTHOTO BHYTPEHHETO OTPAXKCHUS
535 Jucniepcus cBera. CrokHBIN cocTaB Oenoro cera. et
Coluparomue 1 paccenBaromue JUH3bL. ToHkast 1uH3a. DOKYCHOE PacCTOSHHE M ONTHYCCKAs
5.3.6 cuiaa TOHKOM JMH3BL. IlocTpoeHme wW300pakeHHiT B COOMPAIOIIMX M PacCeHBAIOIIMX
nuH3ax. opmysa TOHKON JIMH3BL. YBEIHYEHNE, 1aBaeMOe JIMH30U
5.3.7 [Ipenenpl NPUMEHUMOCTH TE€OMETPHUECKOW ONITHKA
Uutepdepeniust cBeta. KorepeHTHbIC MCTOYHUKHU. Y CIIOBHs HAOMIONCHHS MaKCUMYMOB U
5.3.8 MUHIMYMOB B HHTEp()EPEHIMOHHOW KapTHHE OT MOBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB
53.9 Hudpaxnus ceeta. JJudpakiponnas pemérka. Y clioBre HAOIIOICHHS MIABHBIX MAKCHMYMOB
MIPY TaJJICHUU MOHOXPOMATHUUYECKOTO CBETa HA TUPPAKIIHOHHYIO PEHIETKY
5.3.10 IMonsipuszarnus ceera
5311 TexHHUecKkre yCTpoiCcTBa: OUKH, JIyma, (OTOAMMapar, IPOSKIUOHHBIH anmnapaTt, MUKPOCKOTL,
TEJIECKOII, BOJIOKOHHAsSI ONITHKA, TUQPAKIIUOHHAS PEIIETKA, TIOISIPOU]T
5312 [IpakTrueckue paboThl. M3MepeHue TMokasatels mpeloMieHus. lcciemoBaHue CBOMCTB
n300pakeHnH B TuH3aX. HaOnroeHne Tuciepcuu cBera
DJIEMEHTHI CITEHUAJIBHOU TEOPUM OTHOCUTEJIBHOCTU
['paHUIBl TIPUMEHUMOCTH KIACCUIECKONH MeXaHWKHU. [locTynmaTel TEOpHH OTHOCHUTEIHHOCTH:
6.1 WHBapUAHTHOCTh MOJIYNS CKOPOCTH CBETa B BaKyyMe, IPHHIUI OTHOCUTEIHHOCTH
OWHImITeHHA
6
6.2 OTHOCUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMe]JIEHHE BpEMEHH U COKpPAIICHUE JITTHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUIIBI
6.4 CBsi3b Macchl ¢ DHEPTUEH W MMITYJLCOM CBOOOJHOW YaCTUIIBL. DHEPrHsl MOKOs CBOOOIHOM
' YaCTHIIBI
7 KBAHTOBAS ®13UKA
SJIEMEHTBI KBAHTOBOU OIITUKU
711 @otonsl. Popmyna Ilnanka cBs3M 3HEPruM (POTOHA C €ro YacTOTOW. DHEPrHus M MMITYJIbC
¢dorona
71 7.1.2 OTkpeitie U uccnenoBanue Goroaddexra. Onbiter A.I'. Cronerosa. 3akoHsI (HOTOIPPEKTA
7.1.3 Ypasuenue DiHmTeHa 115 porodddexra. «Kpacuas rpanuma» Gorosrddekra
7.1.4 Hasnenune cera. Onbrtel I1.H. JIebenena
7.15 XuUMH4YecKoe AeCTBHUE CBETA




Kon

Ko
a3a§na NpOBEpPsSIeMOro IIpoBepsieMble 3/1eMEHTHI CO/IePKAHNSA
P 3J1eMeHTa
7.1.6 Texanueckue yctpoiicTa: GpoToaneMeHT, pOoToIaTIHK, COTHEUHas OaTapesi, CBETOANO]
CTPOEHUE ATOMA
791 Monenb atoma Tomcona. OmnbiTel Pe3epdopaa 1o uccieoBaHuio CTPOSHUS aTOMa.
IInanerapHas MozeNb aToMa
799 Ioctynater bopa. M3nydenune m mornomeHne (GOTOHOB HpH Iepexoiie aroMa C OJHOTO
YPOBHSI 3HEepTruu Ha APyroil. Buasl cnektpoB. CiekTp ypoBHEH SHEPTUU aTOMa BOJAOPOIA
7.2 793 Bonnoseie cBoiictBa uactun. Bomubl ge bpoiins. KopmyckymsipHO-BOIHOBOM Ayann3m.
Judpaxuus 31eKTpOHOB Ha KpHUCTaLIaxX
7.2.4 CIIOHTaHHOE W BBIHYXKICHHOE U3JTydeHHE. Y CTPOMCTBO U MPUHIIMIT PaOOTHI Ja3epa
795 TexHudeckne yCTPOWCTBA: CIIEKTPANBHBIM aHaMW3 (CHEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP
7.2.6 IIpaktuueckue padboTsl. HabmroieHne TUHEHYATOro ClieKTpa
ATOMHOE s4/1PO
7.3.1 Mertobl HAOMIOEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHIL
OTtkpeiTe  paaunoaktuBHOCTU. OmbITel  Pesepdopaa mo  ompeneneHuio  cocraBa
7.3.2 pammoakTHBHOTO u3MydeHus. CBolicTBa ambga-, Oera-, TaMMa-u3IydeHus. BimsHue
PaaroaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI
733 OTkpeITHE TIPOTOHA U HelTpoHa. HykinonHas monens sapa IeitzenOepra — MBanenko. 3apsig
siapa. MaccoBoe uucio sapa. M3otormsl
734 Anba-pacrian. DNEKTPOHHBIA M TO3UTPOHHEBIN Oera-pacmazn. ['amma-m3mydeHue. 3akoH
73 PannoaKTUBHOTO pachanga
7.3.5 OHeprus CBsI3M HYKJIOHOB B siipe. SnepHbie cunbl. JleekT Macchl aapa
7.3.6 SnepHble peakiuu. JleieHre U CHHTES sAAEp
737 Anepusiit  peaktop. TepmosimepHblit cuHTe3. IlpoOieMBl M MEPCHEKTHUBBI  SIEPHOMN
o JHEPreTUKU. DKOJIOTUYECKHE aCIIEKTHI SIIEPHOI SHEPreTUKU
7.3.8 OneMeHTapHble yacTulbl. OTKpbITHE NO3UTPOHA. DyHAAMEHTaNbHbIE B3aUMOAEHCTBUS
7.3.9 TexHMUecKHe YCTPOIHCTBA: TO3UMETP, Kamepa BuiibcoHna, siaepHbIii peakTop, aToMHasi 6oMb6a
7.3.10 [Ipaktugeckue padoTsl. ViccnenoBanue TpeKkoB YacTHII (TI0 TOTOBBIM (OTOrpadusm)
SJIEMEHTBI ACTPOOU3NKU
3 8.1 Bun 38é31H0T0 HEGa. Co3Be3aus, spKUe 3BE3/bI, ITAHETHI, UX BUAMNMOE JTBHKCHUE
8.2 Conneunas cucrtema. IlnaHersl 3eMHOM TIpynnbl. IDIaHeTHI-TUTaHTBl U UX CIIyTHHUKH,

KapJIMKOBBIC IINTAHCTHI. Maueie Tena COTHECYHOH CHCTEMBI




Kon

Ko,
a3a§na NpOBEpPsSIeMOro IIpoBepsieMble 3JIeMeHTbI COeP:KaAHUS
P 3J1eMEeHTa
8.3 Comnue, dotocdepa u armochepa. ComHeUHAS AKTHBHOCTb
8.4 Hctounuk sneprun ConHua u 38E37
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, pajuyc, TeMmIepaTrypa, HX
85 B3aMMOCBS3b. JluarpaMma «CHEKTpajbHBIH KJIACC — CBETUMOCTb». 3BE3ABI IJIABHOM
MOCIIEI0OBATEIbHOCTH.  3aBHCHUMOCTh ~«Macca — CBETHMOCTBb» JUIsl 3BE3A  IJIABHOM
MIOCJIEI0BATENbHOCTH
8.6 Buyrpennee crpoenue 38€31. CoBpeMEHHbIE IPEACTABICHUS O IPOUCXOKICHUN U IBOJIIOLUU
CounHua u 3BE3/1. DTanbl )KU3HU 3BE3]T
Muneunsiii [Iyte — Hama [Manaktuka. CrupanbHas cTpykTypa ['ajmakTHku, pacmpeneicHHe
8.7 3BE37, Ta3a u meLIH. [lomoxxenue u apmwxenue Connna B ["anakTuke. [Inockas u chepudeckas
noacucTeMsl ["anakTuku
8.8 Tunsl ragakTuk. PaguoranakTuky u KkBa3apbl. YEpHBIE ABIPHI B SApax raJlakTHK
Bcenennas. Pacmipenne Bceenmennoii. 3akon Xa06ma. PasOeranue ramaktuk. Bospact u
8.9 panuyc Beenennoii, reopust bonbmioro B3peiBa. Mozaens «ropsiaet Beenennoit». PenmkroBoe
H3ITyYeHHE
8.10 MacmrabHast cTpykTypa Beenennoil. Meraranaxktuka. Heperménnslie mpo0GneMbl acTpOHOMUU

MPOBEPAEMBIE HA EI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OEPA30BAHUA

Kon IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJIbTaTaM OCBOEHUSI OCHOBHOI
TPOBEPIEMOTO o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus
TpeOoBaHUs
ChopMIpoBaHHOCTE YMEHHH pacrio3HaBaTh (HU3NUIECKUE SBICHUS (IPOLECCHI) M OOBSICHITh UX Ha
. OCHOBE M3YYECHHBIX 3aKOHOB
2 BHaZ]eHI/Ie OCHOBOIIOJIararommuMun (I)I/ISI/IIJCCKI/IMI/I TMOHATUAMU W BCJIMYMHAMHU, XapPaAKTCPUIYIOIIUMU
(u3HUecKue MpoIecch
CdopMHpPOBaHHOCTh YMEHWH MNPUMEHATh 3aKOHBI KIACCHYCCKOW MEXaHUKH, MOJICKYJISAPHON
(bI/IBI/IKI/I U TCPMOAWHAMUKH, IJICKTPOJUHAMHUKU, KBaHTOBOM (I)I/ISI/IKI/I JJIs1 aHaJlIu3a U 00BACHEHHS
SBICHUH MHKPOMEpa, MaKpOMHpa W MeEraMupa, pa3ludaTh VYCIOBUS (TpaHHIBI, OOJIACTH)
3 NPUMEHUMOCTH (QU3HYECKUX 3aKOHOB, IIOHUMATh BCEOONHi XapakTep GpyHIaMEeHTATbHBIX 3aKOHOB
U OTPaHMYEHHOCTh HCIIOJIB30BaHMS YAacTHBIX 3aKOHOB; aHAIM3UPOBATh (M3WUECKHE ITPOIECCHI,
UCIIONB3YsI OCHOBHBIE MOJI0XKEHUS, 3aKOHBI
Y 3aKOHOMEPHOCTH
CdopMHPOBaHHOCTh YMEHUS pas3liMvaTh YCJIOBUS NMPUMEHUMOCTH MOJENCH (QH3MUYECKUX Ten U
4 MIPOIECCOB (SIBICHUI)
CdopMHpPOBaHHOCTh YMEHHS pellaTh pacuyETHBIC 3a/la4d C SIBHO 33aJIaHHOW W HESIBHO 3aJlaHHOU
5 ¢u3pdecKkoll MOMENBIO: HAa OCHOBAaHUM AaHAJM3a YCIOBUS BBIOMpaTh (DU3HMUCCKHE MOICTIH,

OTBEYAIOIINE TPEOOBAHUAM 33/1a4H, IPUMEHATH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHI
(U3MUECKUX TEOpHUH NPHU UCIIOJIH30BAHUM MAaTEMAaTHYECKHX METOJIOB PEHICHHUs 3a1ad, MPOBOJHUTH




Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

paC'—IéTLI Ha OCHOBAaHHUU HMCHONIUXCA HAHHBIX, AHAJIU3UPOBATb PE3YJIbTAThl H KOPPEKTUPOBATH
MCETOAbI PCLICHUS C y‘-IéTOM IMOJIYYCHHBIX pE3YJIbTATOB

PemaTr xauecTBeHHBIE 3a/1auu, TPeOYIOINE IPUMEHEHHS 3HAHUH U3 PAa3HBIX Pa3leioB IIKOJIEHOTO
Kypca (PU3UKH, a TaKKEe WHTETPAluy 3HAHUHA U3 IPYTUX IPEIMETOB €CTCCTBCHHOHAYYHOTO IIUKIIA!
BBICTpauBaTh JIOTUYECKYI0 LEMOYKY PACCY)KIEHUH C ONOpOd Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NUECKHUE SIBICHUS

BriageHre OCHOBHBIMH METOAAaMH HAYYHOTO IIO3HAHUS, HCIIOJIB3YeMbIMH B (pU3UKE: MPOBOAUTH
OpsMbIE W KOCBCHHBIC W3MEpEHHs (PU3MYCCKUX BEIMYHH, BBIOMpAas ONTUMAIBHBIA CIOCOO
U3MEPEHHUS ¥ WCIONB3Yys H3BECTHBIE METOMABI OLEHKH TOTPEITHOCTeH H3MEPEHHid, MPOBOIUTH
UCCIICIOBAaHUE 3aBUCHMOCTCH (DU3MYECKUX BEIMYMH C HCIIOJF30BAHUEM MPSIMBIX H3MEPEHU,
OOBSICHATH MOTYYCHHBIC PE3YJIBTATHI, UCIIONB3Ys (PH3MUECKUE TCOPUH, 3aKOHBI U ITOHATHS, U JeTaTh
BBIBOJIBI; COOJIIOJAaTh IIpaBuiia 0E30MacHOr0 TpyJa MPHU IPOBEIACHHU HCCICIOBAHUI B paMKax
y4eOHOTO 3KCHEePUMEHTa H  y4eOHO-HCCIEeOBATENbCKOM JESTENbHOCTH C HCIOJIb30BaHHEM
UG POBBIX H3MEPUTEIHHBIX YCTPOUCTB M J1Ta0OPAaTOPHOTO 000PYIOBAHHUS

ChopMHpPOBaHHOCTh YMEHHH aHAJIM3HPOBATh M  OICHWBATH IIOCIEACTBHA OBITOBOH W
MIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKa, CBA3aHHOW ¢ (U3NYCCKHMHU TPOIECCaMU, C TTO3HUIIHI
SKOJIOTUYECKON 0€30MacHOCTH; MPEACTaBIECHUI O pallHOHAIILHOM TMPUPOAOIONIb30BAHNH, a TAKXKe
pa3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHUH HayKM M TEXHOJIOTWUH IS JTAIIbHEHIero pa3BUTHUSA
YEeJI0BEYECKOI0 00IIEeCTBA

OBnazeHue pa3IM4YHBIMU croco0amMu paboTel ¢ HHpopManued (U3NUECKOTO COAEpKaHUS C
HCIIOJIB30BAaHIEM COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJOTHH; Pa3BUTHE YMEHHH KPUTHYECKOTO
QHAJIN3a M OLICHKH IOCTOBEPHOCTH MOTyYaeMol HHQOpMaLiK

10

CdopMHPOBaHHOCTh YMEHHH MTPUMEHSATH OCHOBOITOJIATAIOIINE ACTPOHOMHYECKUE TIOHSATHS, TCOPHU
W 3aKOHBI JUIA aHaIW3a W OOBSACHEHMs (PU3MYSCKUX IPOIIECCOB, MPOUCXOIAINNX Ha 3BE3Max, B
3BE3JHBIX CHCTEMaX, B MEKTAIaKTHYCCKOW Cpelie; JBYIKECHHUS HEOCCHBIX TEN, 3BOIIOIMH 3BE3 H
Bcenennoi

IEPEYEHDb 2JIEMEHTOB COJAEPXKXAHUS, IPOBEPSIEMBIX HA EI'D 110 ®U3UKE

Kon Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
pa3neJia/TeMbl JqemenTa
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanudeckoe aBmwxkeHue. OTHOCUTEIBHOCTb MEXaHM4YecKoro ABmkeHus. Cucrema
B oTCcuéTa
1.1.2 MarepuanbHas Touka.
CxopocTh MaTepHUaIbHON TOUKHU:
1.13 Brruncnenue nepemMeIieHus U MyTH MaTepHaJIbHON TOUKH MPH MPSIMOJTMHEHHOM
JBIDKCHUU BIIOJb OCH X IO rpaduKy 3aBUCUMOCTH Vy(t)
114

PaBHOMepHOG HpHMOHHHCﬁHOC JABHXKCHUC:
115 X(t)=x0+voxtx(t)=xo+voxt
vx(t)—vOx=constvx(t)—vox=const

116 PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE IBUKEHUE!

117 CBoOoHOE TaieHne. Y CKOPEHHE CBOOOTHOTO A ISHUSI.

JIBkeHne Tena, OpOIEHHOTO MO YTJIOM 0 K TOPH30HTY:

1.1.8 KpuBonuneiiHoe nBuxeHue. /J[BukeHrne MaTepuaabHOM TOUKH [0 OKPY>KHOCTH.




Kon

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

pa3aena/TemMbl dementa
YrnoBas u nMHEWHAs CKOPOCTh TOUKH: V=ORV=wR .
I[Ipy paBHOMEpPHOM JBIDKCHUH TOYKH IO OKPYXKHOCTH 0=2nT=2mvw=T27=270 .
IlentpocTpeMuTenbHOE YCKOpEHHE Touku: anc=v2R=mw2Raunc=Rv2=w2R . [TonHoe
YCKOpEHHE MaTepHAIbHON TOUKH
1.1.9 Tsépnoe teno. [locTynaTensHoe 1 BpaniaTebHOE ABIKEHUE TBEPIIOTO Tea
1.2 JMHAMUKA
121 WNueprmanbupie cuctemsl otcuérta. [lepBerit 3akoH Hetorona. Ilpunnmm oTHOCH-
tenpHOCTH [anmes
1.2.2 Macca Tena. [InmotHOCTh BemecTBa: p=mVp=Vm
1.2.3 Cuna. [Mpunuun cynepnosuuuu cuit: F pasaoneiictB=F 1 +F2 +...Fpasnonciicrs=F1+F2+...
124 Bropoii 3akon HeroroHa: a1 marepuansHOM Toukum B MCO F1"=mal’Fi=mai
; Ap =F AtAp=FAt npu F’=constF=const
1.25 Tperuit 3akon HetoToHa 1711 MaTepuaibHbix Touek: F127=—"F21F12=—F21
3aKOH BCEMHPHOTO TITOTCHHS: CHJIBI MPHUTSHKEHHS MEKAY TOYCYHBIMH Maccamu
126 paBHbBl F=GM1IM2R2F=GR2mim2 .
Cumna Tspkectu. LleHTp TspkecTn Tema. 3aBHCHMOCTH CHUIBI TSDKECTH OT BBICOTHI h Han
MOBEPXHOCTHIO IUTaHeThl paguycoM Ro: mg=GMm(R0+h)2mg=(Ro+h)2GMm
1.2.7 Cuna ynpyroctu. 3akon I'yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHHE.
128 Cuna TpeHus cKoNbxkeHHus: FTp=pNFmp=uN .
Cuna tperus nokost: FTp<uNFmp<uN .
Koadduruent tpenus
1.2.9 Hasnenue: p=FLSp=SF.
1.3 CTATUKA
MoOMeHT CHITBI OTHOCHTENIFHO OCH BPALICHUS:
1.3.1 IM| = F, re | — meuo cunbt F'F 0THOCHTENBHO OCH, MPOXOAAMLIEH Uepes
Touky O MeprneHIuKYyISIPHO PUCYHKY
Ilentp macc tena. LlenTp Macc cucTeMbl MaTepualbHbIX TOUEK:
18 rv=mlrl”+m2r2’+..m1+m2+...rum =mMi+m2+...miri+mera+....
B oxHOpoaHOM mote TskecTH (g =const)(g=Cconst) meHTp Macc Tena cOBHANAET C €ro
[IEHTPOM TSDKECTH
1.3.3 VYcnosus paBHoBecus TBEpIoro tena B UCO:
134 3axoH [Tackans
1.35 Jasnenwe B xumkocty, nokosmeiics B UCO: p=p0-+pghp=po+pgh
3akon Apxumena: FApx=—"PBbITecHF Apx=—Pspirecn ,
1.3.6 ecnu Teno U xuakoctb nokosrcs B UCO, To FApx=pgVBbitecHF Apx=pgVasirecn
YcnoBue miaBaHus Tel
1.4 3AKOHbBI COXPAHEHN S B MEXAHUKE
1.4.1 WMy ibC MaTepHaIbHOM TOYKU: P =MV p=mv
14.2 Nmmnynbe cuctems Teit: P =pl +p27+...p=p1+p2+...
3aKOH U3MEHEHUS U COXPAHCHHS IMITYJIbCa:
143 B UCO Ap =A(p1 +p27+...)=F "1 BHemHAt+F 2BHEIHALF... APp=A(P1+p2+...)=F i s1eum

At+F2eremmAt+...;
B UCO , eciiu Ap '=A(p1~+p27+...)=0Ap=A(p1+p2+...)=0,




Kon

Kon IIpoBepsieMblil 3JIEMEHT COAEpPKAHMUS
pa3aena/TemMbl dementa
eciu F~1BHemn+F 2BHemH+...=0F 1 snemmn+F2snemn+...=0
PeakTuBHOE IBIKCHUE
144 Pa6oTa CHIIBl Ha MAJIOM TIEPEMEILEHHH:
145 MOIIHOCTE CHJIBL:
ecnu 3a BpeMst AtAt paboTa CHITBI U3MEHSIETCS Ha , TO MOIITHOCTE CHITBI
Kunernueckas sHeprus MaTepraibHoi Toukn: Exua=mv22=p22mEwm=2mv2=2mp2
1.4.6 3aKOH U3MEHEHHS KHHETHYECKOM SHEPTHH CUCTEMbI MaTepHabHbIX To4ek: B ICO
AExmm = A1+ A2 + ...
[NoTeHnmansHas SHEPTUS:
it noreHuainbHbIX cwl A 12=E1norenn—E2norenn—=AEnoreHuA12=E 1norenu—E2norenu
147 _:AEHOTeHLI . }
IToTeHunanbHas SHEPTUS MaTePUATLHON TOYKH B OJTHOPOJIHOM TOJIe
mpkectr: Enorenii=mghEnorenni=mgh .
IotennmanbHas sHeprus ynpyro aedopmupoBanHoro Tena: Emorenii=kx22Enorenu=2kx2
1.4.8 3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHUYECKOM SHEPTUH:
1.5 MEXAHUWYECKUE KOJIEBAHIS Y BOJIHBI
l'apMoHHMYecKre KoyieOaHHs MaTepUAIbHOW TOYKH. AMIUHTYHAa W (daza KoJieOaHWH.
KunemaTtnueckoe onucanue:
/I X - CMEUICHUE U3 PaBHOBECHS.
JlunaMuueckoe onucanue: max=—kx,max=—Kx, roe k=mw2k=mw?2. Ot0
151 3HA4HT, 9T0 FXx=—kxX.Fx=KX.
DHepreTuyeckoe onrcanue (3aK0H COXpPaHEHUs MEXaHUYECKOM SHEePTun):
CBsi3p  aMIUIMTYJBl KONEOAHWH CMEIIeHWS MaTepUAIBbHON TOYKH C aMIUTUTYJAaMH
KoJieOaHMid €€ CKOPOCTH U YCKOPEHUSI:
Ilepuon u yacToTa KOJICOAHMIA:
1.5.2 Ilepron ManbIx cBOOOIHBIX KOJIEOAaHUN MaTEMAaTHUECKOTO MasTHHKA!
[lepron cBoOOMHBIX KONeOaHUH IPYKUHHOTO MasTHHKA!
153 Brinyxxaennsie kosiebanus. Peonanc. PesonancHas kpuBast
[lomepeunbie w mpomonbHBIE BONHBL ~CKOPOCTH paclpoCTpaHEHHWs U UIHHA
154 BOJIHBL: A=VT=0vA=VT=vp
WnuTepdepennus u audpaxius BOJIH
155 3Byk. CKOpOCTH 3ByKa
2 MOJIEKVYJISIPHA ST ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopnenu cTpoeHus ras3oB, >KUAKOCcTeH M TBEPABIX Ten. IlycTe TepmoauHaMudeckas
cuctema (teno) coctouT w3 N OIMHAKOBBIX ~ MOJNEKyn. Torma  KOJUYECTBO
211 BemectBa V=NNA=mpuv=NaAN=um ,
rae NANA — uymcno ABorazpo, M— macca cucTeMbl (Tena), [/ — MOJSIpHas Macca
BEIIECTBA
2.1.2 TemnoBoe IBMKEHUE aTOMOB H MOJICKYJI BEIICCTBA
2.1.3 B3aumonelicTBue 4acTHIL BEIIECTBA
2.1.4 Huddysus. BpoyHOBCKOE TBHKECHHE
2.15 Mogens nneansHoro raza 8 MKT
216 CBsi3p MEXIy [aBJICHHEM W CpEAHCH KHHETUYECKOW OJHEPTUel IOCTYNaTeIbHOro

TEIUIOBOTO JIBM)KSHHUSI MOJIEKYJT HealibHOTO Ta3a (ocHOBHOE ypaBHeHne MKT):




Kon

Kon IIpoBepsieMblil 3JIEMEHT COAEpPKAHMUS
pa3aena/TemMbl dementa

rze mo — macca oxuoii Monekyiasl, N=NVN=VN - konuenrparms monexys

217 AobcomnroTHas Temneparypa: T =t +273K

218 CBsI3p TeMIlEpaTyphl Ta3a CO CpeIHEW KUHETUYSCKOH OSHEeprueidl MoCTyHaTelbHOrO
TEIUIOBOTO JBIKCHHUS €T0 MOJICKYII:

2.1.9 VYpaBaenue p = nkT

2.1.10 MoJienb uaeaabHOTO raza B TePMOJMHAMUKE:

2111 3akoH JlanpTOHA U JABJICHHS CMECH Pa3PEKEHHBIX TA30B:
p=pl+p2+...p=p1r+p2+...
H3omporniecchl B pa3pesKeHHOM Ta3e ¢ MOCTOSIHHBIM YUCIOM MOieKya N (C mOCTOSHHBIM
KOJIMYECTBOM BEIIIECTBA V):
usorepma (T = const): pV = const,

2112 uzoxopa (V = const): pT=constTp=const ,
u3obapa (p = const): VT=constTV=const.
I'paduaeckoe npencrariierne n3omponecco Ha pV-, pT- u VT- quarpammax.
OOBeIMHEHHBIHN Ta30BbIi 3akoH: PV T=constTpV=const
JUTS TIOCTOSIHHOTO KOJIMYECTBA BEIIECTRA V.
Hacrimennble u HeHachlleHHBIE Naphl. KadecTBeHHas 3aBUCHMOCTh IUIOTHOCTH

2.1.13 Y JIaBJICHWsI HACHIIIEHHOTO Tlapa OT TeMIlepaTypbl, WX HE3aBUCHMOCTh OT 0O0BEMa
HACHIIIEHHOT0 mapa
BrnaxHocTs Bo3qyxa.

2114 OtHOCUTENBHAS
BiaxkunocTh: ¢=pnapa(T)puaceinapa(T)=pnapa(T)puacsimnapa(T)d=puacsmmnapa(T)Prapa
(T):pHacmmrlapa(T)pnapa(T)

2115 W3menenne arperaTHBIX COCTOSTHHIA BEIIIECTBA: HCTIapeHue
U KOHACHCAaLUs, KUIICHHUEC ) KUIKOCTHU

9116 W3menenne arperaTHBIX COCTOSTHHI BEIIIeCTBA: TUIABJICHHE
U KPUCTAJLTH3AIIAS

2.1.17 IIpeobpa3oBanue sHEPTHH B (ha30BBIX ITEPEX01axX

2.2 TEPMOJMHAMUKA

2.2.1 TenoBoe paBHOBECHE U TEMIIEpATypa

2.2.2 BryTpenuss sHeprus

923 Tennonepenaua Kak croco6 W3MEHEHUS BHYTpPEHHEN SHEpruu
0e3 coBepmeHus paboThl. KOHBEKITHSI, TEIIONPOBOTHOCTD, H3ITyUCHUE

99 KonuyecTBo TEMIOTHI.

24 V nenpHas TemnoéMKocTh BemecTsa ¢ Q=cmATQ=cmAT

VYaenvHas TerioTta mapoodpazoBanus L: Q = Lm.

2.2.5 VaenbpHas Temnora miasineHus A: Q = Am.
VY nenpHas TemIoTa cropaHus Tommsa q: Q = gm

296 OnemenrtapHas pabota B TepmoauHamuke: A=pAVA=pAV.
Brrancnenne padoTsl 1o rpaduky mpoiecca Ha pV-auarpamme
Iepeoiit 3akoH TepmomauuHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12=(U2

2.2.7 -U1)+A1
Ammnabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1-U2)=AU12

2.2.8 Bropoii 3axon TepMonuHaMuku. HeobpaTtumele nporeccs

2.2.9 ITpuntune! nevictus TeruioBbix MamuH. KT
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ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

2.2.10

Makcumansroe 3Hauenne KI1JI. [{ukn Kapno:

2.2.11

YpaBuenwue Tertooro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0

QJIEKTPOJJMHAMUKA

3.1

SJIEKTPUYECKOE ITOJIE

3.1.1

DneKkTpuzanus Ten u eé TIPOSIBIICHHUSI. DIeKTpUYECKUi 3apsl.
[Ba BHJA 3apsja. DneMeHTapHBIH 3JIEKTPUYECKUN 3aps.
3aKOH COXpaHEHUs! ANEKTPUUECKOTO 3apaaa

3.1.2

BzaumonetictBue 3apsnos. Toueunsie 3apsiasl. 3akoH Kysona:
B OJTHOPOJTHOM BEIIECTBE C JUAJIEKTPUIECKON IPOHULIAEMOCTBIO €€

3.13

Onektpudeckoe mose. Ero pelicTBre Ha AIEKTpUYECKUE 3apsiabl

3.14

HanpsokéHHOCTD 25eKTprdeckoro nojis: E-=F qupoOHbiiE=quposusiiF .
ITone Toueunoro 3apsima: Er=kqr2Er=krz2q ,

omHopoaHoe mone: E"=const.E=const.

Kapruns! 1uHuil HanpsHKEHHOCTH STHX HOJIEH

3.15

IMoTeHUMaNEHOCTD HIEKTPOCTATHYECKOTO HOJIS.

Pasnocts  moreHmmasioB W Hanpsokerwe: Al12=q(¢p1-¢2)=—qAd=qU.A12=q(d1—¢2
J—aAg=qU.

[TorennmansHas HEpTUs 3apsiia B AIeKTpocTaTuyeckoM nojie: W=qoW=g¢,
A=—AWA=—AW

[ToTeniman anekrpocraTudeckoro nois: ¢=Wqp=qW
CBs13b HaprDKéHHOCTI/I TI0JIs1 n Pa3HOCTHU IMOTCHIIMAJIOB JIA OJHOPOAHOTO
anekrpocraTadeckoro mois: U = Ed

3.1.6

[puHIMD CYNEPNO3UIMK IEKTpHUecKux moneit: E"=E 1+E™2+...,0=01+¢2+...E=E1+E2

= gror...

3.1.7

IIpOBOJHMKH B 3IEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBecus 3apsaoB: BHyTpH mnpoBoxHuka EL=0E1=0 ,BHyTpm u Ha
MIOBEPXHOCTH ITPOBOHHKA ( = CONSt

3.1.8

JvdnekTpukd B 3JICKTPOCTATHYECKOM Tmosie. JIMdJieKTpuvecKkas —IpPOHHUIAEMOCTh
BEILECTBA €

3.1.9

Konpaencarop. DnekrpoémrocTtsh KoHIeHcaTopa: C=qUC=Uq .
DnekTpoéMKocTh Tockoro korneHcaropa: C=ge0Sd=eC0C=dee0S=¢Co

3.1.10

[TapannensHoe coearHEeHNE

KoHeHcaTopoB: q=ql+q2+...,U1=U2=...,Cnapann—C1+C2+...g=q1+q2+...,U1=U2
=...,Crapanr—C1+C2+...

ITocnenoBatenbHOE COETMHEHNE KOHIEHCATOPOB:
U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=02=...,Crocal=C11+C21+...

3.1.11

Oueprus 3apsbkeHHoro konaeHcaropa: We=qU2=CU22=q22CWc=2qU=2CU2=2Cq2

3.2

3AKOHBI ITTOCTOAHHOI'O TOKA

321

Cuia Toka:

ITocTostaabIN TOK: I = const
Jnst mocrostHHOTO TOKA g = It

3.2.2

VYcoBHs CyIIECTBOBAHUS JIEKTPHUECKOTO TOKA.
Hampsoxkenne U u 9/1C E




Kon

Kon IIpoBepsieMblil 3JIEMEHT COAEpPKAHMUS
pa3aena/TemMbl dementa
3.2.3 3akon Oma i yyactka nenu: |I=URI=RU
OJEeKTPUYECKOe  COMPOTHBICHHE.  3aBUCHMOCTh  COIPOTHBIICHHS  OXHOPOIHOTO
3.24 MPOBOJHWKA OT  €ro  JJIUHBI H| CEUYEHUS. VnenbHOE COTIPOTHBIICHHE
BemiectBa. R=pISR=pSI
325 Uctounuku Toka. D/1C ucrounuka toka: E=ActoporHuxcuingqE=0qAcroponnmxcun
BHyTpeHHEe COnpOTHBIICHHE NCTOYHUKA TOKA
326 3akoH Oma JUTS TTOJTHOM (3aMKHYTOI1) AIEKTPUIECKOM menu: E
= IR + Ir, orkyna I=ERrI=RrE
[MTapamnensHOE COeANHEHNE TPOBOTHUKOB!
327 I=l1+12+ .., Ut=U2= ., 1Rmapamn=1R1+1R2+...Ruapannl=R11+R21+... .
INocnenoBaTenbHOE COSAMHEHUE POBOTHUKOB!
U=Ui+U2+ .., I1=12=.., Rmocn=R1+R2+...Ruocr=R1+R2+...
Pa6ora snexTpuueckoro Toka: A = [Ut.
3.2.8 3akon xoyns — Jlenna: Q=12RtQ=I2Rt .
Hapesucrope R:Q=A=I12Rt=1Ut=U2RtR:Q=A=I2Rt=1Ut=RU2t
MoUIHOCTB 3IEKTPHYECKOTO TOKA:
3.2.9 TenoBasi MOIIHOCTD, BBIZCIIiEeMas Ha PE3UCTOpE:
MOIIHOCTh HCTOYHUKA TOKA:
CBOOOIMHBIE HOCUTEIHM OJJCKTPHYCCKUX 3apslIOB B IPOBOJHHUKAX. MeXaHHU3MBI
3.2.10 MPOBOJAMMOCTH TBEPIBIX METANIOB, PACTBOPOB M PACIJIABOB 3JIEKTPOJIUTOB, Ta30B.
ITonympoBoguuku. [TomympoBOAHUKOBBINA JHOT
3.3 MATHUTHOE I10JIE
Mexanuueckoe B3aUMOJIEHCTBUE MarHuToB. MarHutHoe mnoje. BekTtop MarHUTHOM
33.1 uHIyKIuW. [IpHHIAN CYNIepo3UIUU MAaTHUTHBIX noneii: B’=B”1+B72+...B=B1+B2+...
JluHMY WHOYKOUH MarHuTHOrO mois. KapTwHa nWHWE WHAYKIMA MarHUTHOTO MOJS
MI0JIOCOBOTO U MOJIKOBOOOPA3HOTO TIOCTOSIHHBIX MATHUTOB
OnbeIT Jpcrena. MaranTHOe TOJE MPOBOJHHUKA ¢ TOKOM. KapTwHa JNWHWNA WHIYKIHH
339 MAarHUTHOTO TIOJS JJIMHHOTO TIPSMOTO TPOBOJHHUKA ¥ 3aMKHYTOTO  KOJBIIEBOTO
IIPOBOJHUKA, KaTyIIKU
C TOKOM
333 Cumta Amriepa, e€ HanpaBieHue U BennanHa: FA=IBlsinaFA=/BIsina , Toe o — yron
MESKIly HAIpaBJIeHUEM POBOIHUKA U BeKTopoMm B'B
Cuma Jlopenma, e€ wHampaBmnenue wu BenmumHa: FJlop=|q|vBsinaFiep=|qlvBsina
3.34 rae o — yroa Mexmy Bektopamu V'V u BB . [IBWkeHHe 3apSKEHHONW YaCTHIIBI
B OAHOPOAHOM MAarHuTHOM II0JIE
34 DJIEKTPOMATHUTHAS UH VKIS
34.1 ITotok BekTopa MarauTHON HHAYKIHMK: ®=BnS=BScosa®=BnS=BScosa
3.4.2 SBnenue snexTpoMarHuTHON MHAYKIUU. DJC nHIYKIIMN
34.3 3aKoH 3JeKTpoMarHuTHO! nHAyKuuu dapanest:
DJIC MHIYKIUK B TIPAMOM MPOBOJHUKE UTMHOM |, IBIKYLIEMCS CO CKOPOCTBIO V'V
3.4.4 (V'LI)(vLl) B omHOpomHOM MarautHOM TI01€ B! |Ei|=BlvcosalEil=Blvcosa
, TZIE 0. — YTOIl MEXy BEKTOPOM B 1 HOpManbro NN K IJIOCKOCTH, B KOTOPOIi JIexkKaT
sektopsl I'uv’lnv ; ecin I’ LL B”B,uVv'v 1o |Ei|=BIV|Ei|=Blv
345 IIpaBuio Jlenua
3.4.6 MNunyktuBHocTh: L=OIL=1D , wiu ® = LI.
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Kon IIpoBepsieMblil 3JIEMEHT COAEpPKAHMUS
pa3aena/TemMbl dementa
Camounnaykiust. 3J1C caMOMHIYyKITUH:
34.7 DHeprus MarHuTHOTO OIS KaTymku ¢ Tokom: WL=LI22WL=2LI2
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU A U BOJIHBI
KonebarenpHplii kOHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIC KOJICOAHHS B HIICATLHOM
KoJIe0aTeIbHOM KOHTYpE:
351 ®opmyna Tomcona: T=2aLCT=2zLC , orxyna ®=2nT=1LCw=T272=LC1.
CBsI3p aMIUIATYABI 3apsia KOHAEHCATOpa C aMIDTMTYAON CHJIBI TOKA MPH CBOOOIHBIX
AJIEKTPOMArHUTHBIX KOJIEOaHUSIX B HACATIBHOM KOJIeOaTeIbHOM KOHTYpE:
3.5.2 3aKOH COXpaHEeHUs SHEPTHUHU B UACATEHOM KOJIe0aTeIbHOM KOHTYpE:
3.5.3 BeIHyXIeHHBIC 3JIeKTPOMarHuTHEIE KojeOanus. PesoHanc
3.54 Iepemennsiii Tok. [Ipon3BoacTBO, Mepeaaya u NOTPEOICHUE MIEKTPUICCKON SHEPTHU
355 CBoifcTBa DJEKTPOMArHUTHBIX BOJNH. B3anmMHAas OpHEHTAIMs BEKTOPOB B JJIEKTPO-
o MarHuTHOM BoJHE B Bakyyme: E- LB 1C’ELBLc
356 [Ikama 3MeKTpOMAarHUTHBIX BOJH. [IpUMeHeHHe AIeKTPOMAarHUTHBIX BOJH B TEXHHUKE H
h OBITY
3.6 OIITUKA
36.1 IIpssmMonuHEHOE pacpoCTpaHeHHE CBETAa B OJHOPOMHON cpeze. TouedHbId MCTOYHHK.
o Jlyu cBeta
3.6.2 3aKoHbI OTpaKeHUs cBeTa. a=Po=F
3.6.3 ITocTpoeHune n300pakeHUH B TNIOCKOM 3epKalie
3aKOHBI IPEJIOMIICHHS CBETA.
[Ipenomnenue cera: nlsinoa=n2sinf.nisino=nzsinp. .
AOCONIOTHBIN MOKa3aTeNlb MPEJIOMIICHHUS: Na0C=CVNa6c=VC .
3.6.4 OTHOCHTENTBHBIN MOKA3aTeNb MPEIOMIIEHHS: NOTH=N2n1=v1v2Noru=N1N2=V2V1 .
Xon ay4el B mpu3Me.
CoOTHOIIIEHHE YaCTOT M COOTHOIIEHHE JUTHH BOJIH IPH IEpexoJie MOHOXPOMATHYECKOTO
CBETa Yepe3 IpaHuIly pa3ziena IBYX ONTHYECKHX CPes:
[NonHoe BHYTpEeHHEE OTpaXKeHHeE.
3.6.5 IIpenenbHBIA yrosn MONMHOTO BHYTPEHHETo OTpaskeHust: Sinomp=1notH=n2n1Sinomp=Nora1=N1
n2
366 Cobupatoine M pacceuBarolipe JuH3bL. ToHKas JH3a. DoOKycHOe paccTosiHue
h ¥l ONITHYECKAs CUJIa TOHKOM auH3b: D=1FD=F1
Dopmyina ToHko# mun3el:  1d+1f=1Fd1+f1=F1
3.6.7 VBenmnuenue, nasaemoe nun3oi: [ =hH=|f|d'=Hh=d|f]
B cirydae paccenBatonieit IMH3bI:
D<0=F=1D>0,D<0=F=D1>0,
I'=hH=|f|d<1I'=Hh=d|f|<1
3.6.8 Xon myda, MPOIIEANIETo JMH3Y MOJ MPOU3BOJIBHEIM YTIOM K €€ TJIaBHOW ONTHYECKOM
ocu. I[loctpoeHrme w300pakeHWH TOYKM M OTpe3Ka IMpsSIMOW B COOHMpAIOUINX H
paccerBarONIMX JMH3aX U UX CHCTEMax
3.6.9 doToanmapar Kak ONTHIECKUH mprudop. a3 kak onTudeckas cucteMa
Wntepdepenus ceera. KorepeHTHbIE NCTOUYHUKH. YCIOBHS HaOMIONEHNS MaKCHMYMOB
3.6. U MUHHMYMOB B HHTCP(PEPCHIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX
HCTOYHHKOB!
3611 Hudpakuus ceeta. [ludpakiimonHas pemérka. YcloBue HAOMIOACHUA TJABHBIX

MAaKCUMYMOB IIpU HOPMAJIbHOM IMaZAICHUN MOHOXPOMATUYCCKOI'0 CBE€TA C JUTMHOM BOJIHBI A
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Ha peméTKy ¢ mepuogom d:
dsingm=mA,m=0,+/—1,+/-2,+/-3,...dsingm=mA,m=0,+/—1,+/—2,+/-3,...

3.6.12

Hucnepcust ceeTta

KBAHTOBAS ©ON3UKA

4.1

KOPITY CKVJISIPHO-BOJIHOBOU AYAJIM3M

411

I'umote3a M. I1nanka o kBanTax. @opmyna [lnanka: E = hv

412

@otonbl. DHeprus Gorona: E=hv=hcA=pcE=hv=Ahc=pc .
Nmnynse porona: p=Ec=hvc=hAp=cE=chv=1h

4.1.3

dotoaddext. Ompitel A.I'. CToneToBa. 3akoHs! poTodddexra

414

VYpaBHenue DitHmTelHa 11 GoTodddekra:
Edorona=ABbsixona+Exnamax,E¢gorona=ABbIx01a+Exnmmax,

rae, E(bOTOHa:hV:hC)L,E(i)OTOHa:hV:/’{hC, ABI)IXOZ[a:hVKp:thKpABHXOZ[a:hVKp:/’{KphC
Exuramax=mv2max2=eU3zanExummax=2mvzmax=eUsan

415

[aBnenue cpera.
[aBneHue cBeTa Ha IOJHOCTBIO OTPAXKAIOLIYyI0 IOBEPXHOCTh U Ha IOJIHOCTHIO
MOTJIOIIAOLIYIO TIOBEPXHOCTD

4.2

OU3UKA ATOMA

421

ILnanerapnas monens atoma

422

Ioctynater bopa. M3nydenue u noriomeHue (poTOHOB IpH NEpexo[e aToMa ¢ OIZHOTO
YPOBHS SHEPTUU Ha APYToii:

423

JIuneluaTble CIIEKTPBI.
CnexTp ypoBHeil SHepruu aToMa BOAOpOAa:

4.3

OU3UKA ATOMHOI'O AJIPA

431

Hyxnonnas mozens siapa ['elizenOepra — Banenko. 3apsiz sapa. MaccoBoe 4ncio spa.
MN3oTonsl

432

PannoakTHBHOCTE.
Anwda-pacnan:
bera-pacnan.
DJeKTpOHHEIH B-pacman;
ITo3uTponHbIA B-pacnan:
T'amma-uznydyenue

4.3.3

3akon pamuoakTuBHOro pacmama: N(f)=NO#2—tTN(t)=No*2r- .
ITycte M — Macca paguoakTHBHOTO BemecTBa. Torma m(t)=m0*2—tTm(t)=mo=2r-t

434

SInepuble peakuuu. [leneHue u CUHTE3 sAep
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