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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, npencraBieHHbix B GI'OC COO, a takke ¢ yd€rom denepanbHOi paboueit
nporpaMMbl  BocniuTanus W KoHmenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoii  ®enepauuyu, peajn3ylOIUX  OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00s3aTenbHOe MPEIMETHOE COJepIKaHue,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOTo
npeaMera ¢ ydyéToM MEXKIPEIMETHbIX M BHYTPUIPEIMETHBIX CBA3€H, JIOIMKH Y4eOHOIro
npolecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno Qusuke pgaér
NpECTaBICHNUE O IEJSAX, COACPKAaHUM, OOIIeH cTparernd OOy4YeHHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaronuxcs cpeacTBaMu yueoHoro npenmMera «Pu3nkay Ha yrilyoJéHHOM ypOBHE.

N3yuenne kypca Qu3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEalIM30BaTh 3aJauu
npodecCHOHATIBPHON OpPHEHTALMK, HalpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOOUMBl JUIsl MPOJOJDKEHUS 00pa3oBaHUS B  OpraHU3alUsaX MPOPECCHOHAIBHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIIHATbHOCTSIM.

B mporpamme mo QusMke ONpenensioTcs IUIAaHHUpYeMble pe3yibTaThl OCBOEHHS Kypca
¢u3ukn Ha YpoBHE CpegHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIE (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH0I0rnuecKoi OCHOBOM TSl pa3paboTKU
TpeOOBaHWH K JMYHOCTHBIM, METAlPEeIMETHHIM U TMPEIMETHBIM pPe3yJbTaTaM OO0yYaroImnuXcs,
OCBOMBILIUX MPOrpaMMy 10 (GU3UKE HA YPOBHE CPEHETO 001Iero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJISETCS CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3WKH Ha YriayOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKa 1no rogaM o0ydeHus.

[IporpamMa 1O (Qu3MKE HWMEET NMPUMEPHBIA XapakTep W MOXET OBITh HCIOIh30BaHA
YIUTENSAMH (PU3UKH TSI COCTABJICHUS] CBOMX PA0OUYUX TIPOTPAMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTENIeH U
IPEOCTABIAET BO3MOXKHOCTH JUISI peaM3allii  pa3jIMYHbIX METOJMYECKHUX MOJIXOJ0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IpPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosiee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUN 00 OKpY)KalolleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI, N3y4aeMbIX
XUMHUEH, Ouonoruei, puznueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHWe W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeNeniio XapakTep U OypHOE Pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKKA BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NMPUMEHATh HAYYHbIH METOJ MO3HAHUS NIPU BBIOJHEHUH UMH YU4EOHBIX UCCIICIOBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBEeTCTBMM C Hell Mmarepuan Kypca (pu3uku oObeanHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpPOBaHHE IMPEICTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IpernonaraeT 3HakOMCTBO C IIMPOKUM KPYT'OM TEXHHYECKHUX U TEXHOJIOTMYECKUX MPUIIOKEHHUH
U3Yy4EHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MpPEACTAaBICHUI
¥ COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMOCPEICTBOM BBEICHUS HIIEMEHTOB COJAEPIKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS POOIeM PalliOHAIBHOTO IPHPOJIOTIOIE30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl POrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO Moaxoa. s GU3UKM pean3anus 3TUX MPUHIUIIOB Oa3upyeTrcs Ha
UCTIOJI30BAaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSIHHO JCWCTBYMOMETO (hakropa
yuebHoro mpouecca. Jlng yrayOGn€HHOro YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOIO
YYEHHUYECKOT0 3KCIIEPUMEHTa, BKIIOYAIOMIEr0 (PpOHTaNbHbIE YYEHHYECKHE OINBITHl IPH
U3y4eHHUM HOBOIO MaTepuana, JlabopaTopHble paboTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui GU3HYECKoro MpakTHKyMma. B mepBom ciydae MpakTHKyM
npoBoauTcs au60o B koHue 10 m 11 kiaccos, nmubO mocie mepBoro WU BTOPOrO MOJIYroguil B
KaXJIOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOJATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIPHOE MCCIIeIOBAHNE, KOTOPOE MPOBOTUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIaroBoi HHCTPYKITUH.

B nporpamme no ¢usmke cucrema yueHHUECKOTO SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €IMHBIM MepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJOB YUYEHUUECKUX
NPaKTUIECKUX PadOT OCYMIECTBISIETCS YYaCTHHKAMH O0Opa3oBaTENBHOTO TpoIecca MCXOIS M3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUA M OCHauleHus kabuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3MYECKMX BEIMYUH M TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PEMICHUIO PAaCUETHBIX W KadeCTBEHHBIX 3amad. [Ipu aTom
JUI PacUyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIONINE TPUMEHATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pasliena Kypca, Tak U MHTErpupysl IPUMEHEHHE 3HaHUHM U3 pasHbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay I[PHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsICHEHUE/TpeicKa3aHue
NpOTeKaHUs (PU3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOylomue BHIOOpa
bu3nveckoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero o0Opa3oBaHMs JOJDKEH HM3y4yaThCsl B YCIOBHUSX IPEAMETHOTO KaOuHera. B kaOunere
(bU3UKU T0JIKHO OBITH HEOOXO0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISl BBITIOJIHEHUS YKAa3aHHBIX
B IIporpaMMe Io (pu3MKe y4eHHYECKUX OIBITOB, Ja0OpPaTOPHBIX PabOT U pabOT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000Py/I0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpamMme I10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUP JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE JJISl YYCHHMUYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpyIOBaHMS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BHJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIIEHUS O0yUaIOIIUXCsl K HAYYHOMY U3yUEHHIO IPUPO/IbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs W (OPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMs KaK pe3yjbTaTa M3y4eHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupOBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEIIbCTB;

(dbopMHpOBaHUE MPEACTABICHUN O pOJIM (U3UKU JUISL Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX chepax Oyaymiell mnpodeccnoHanbHOMN
NeSITeIbHOCTH, CBSI3aHHBIX C (DPU3MKOM, MOJIrOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HalpaBJICHUH.

Joctmxenune 3Tux Ieneld oOecriedrBaeTcsl pelIeHHeM CIeAYIOMX 3aJad B Ipolecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI acTPOU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA JIJIs1 00BACHEHUS (PU3HUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS MPAKTUYECKUX PEIIECHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/ApPa3yMEBAIOLIUX CaMOCTOATEIbHOE CO3JaHhe (QU3NYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 33J]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMHU CAaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEACHUSA (DU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTaluy WHQPOpMalUU, ONpPEAETCHHUsS IOCTOBEPHOCTH
MIOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCJIOBUM U PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BuUTHE UHTEpPEca K chepam nmpodhecCHOHATBLHOM eI TEIbHOCTH, CBI3aHHON C (PU3UKOM.

B coorBerctBun ¢ TpeboBanmsiMu PI'OC COO yrinyOnéHHBI ypOBEHb H3YyYEHHS
yuebHoro mnpeamera «®Pu3nuka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaeTCs
00y4JarmuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa30BaHUS MO CIEUHATBHOCTAM (U3HKO-
TEXHUUYECKOTO MpOouIs.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gu3mke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BbIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pasznen 1. Hayunblid MeTO NO3HAHUS NPUPOIBLI.

Odusuka — (yHIaMEeHTaNbHas Hayka o npupoje. HayuHblii MeTOx MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl n3mepeHus: GU3NYECKUX BEJIUYMH (QHAJIOTOBbIE U IU(GPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu nu3MepeHuit pu3nuecKnux BeIUIHH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEIO0, UieanbHasl )KUIKOCTh, UIeaTbHBIN Ta3, TOYSUHBIH 3apsn). [ unoresa. duznueckuit
3aKOH, I'PaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopus.

Ponp u mecto ¢u3uku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padbomot, npAKMUKyMm.

W3mepeHne cuiibl TOKa M HalpsyKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IMOMOILU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ H(ppoBoil maboparopueil no ¢usuke. [Ipumepsl u3MepeHus GU3NIECKUX
BEJIMYMH IIPH TOMOILIY KOMITBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYeCKoro nBwkeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuambHOM TOUYKM, €ro MPOEKIHMH Ha OCH CHCTEMbl KOOpJUHAT.
Tpaexropus.

[Tepemernienre, CKOpocTh (CpelHssl CKOpOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbI KoopauHaT. ClokeHue NnepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIIbHOM TOYKU OT BPEMEHH U MX TPapUKH.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO mMajeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTEPHAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUKEHUE MaTepUaIbHON TOUKH 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamenus. LleHTpocTpemMurtensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHabHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHL: CHUIAOMETP, IBHIKECHHE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepejaul, CKOPOCTHBIEC TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALIAS] KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanus npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBrkeHus Tenna, OpOIIeHHOT0 MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yrioBoi CKOPOCTH B PEAYKTOpE.

CpaBHeHue nyTel, TPACKTOPHl, CKOPOCTEN JIBHMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTANbHO. [IpoBepKa rUmoTe3sl 0 MpsiMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tela MO OKPYKHOCTU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH IEepHoOJa OOpalieHHss KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctembl OTCUéTa. [[pUHIMI OTHOCUTENIBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca tena. Cuina. [lpuHnun cynepno3uiyu cus.

Bropoii 3akoH HeroTOHa 1711 MarepraibHOM TOUKH.

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX T M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHune. Cuwiia TpeHUS CKOJBKEHHS W CHJIA TPEHUS MOKOS.
Koadduiment tpenus. Cunia CONpOTUBICHUS MPHU JABHKEHUU Tella B JKUIKOCTH WU rase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHuYecKkrne YCTPOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: TMOJIIIMIHUKYN, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGnronenne nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIIUATBHBIX CUCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLMAIBHONW CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIECH MPUIOKEHHBIX K Ty CUJI C MPOU3BEICHUEM MACChI Tejla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINUX B PE3YJIbTATE B3aUMOJCHCTBUS TEI.

N3Mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[lenTpoOEKHbIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUJT IIPH IBH)KEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

ITpoBepka rumoresbl O HE3aBUCHMOCTH BPEMEHM JBMXKEHMsSI Opycka I0 HAKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne IBMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKuit OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIUYUHE YTI0BOr0 KOd(p(UIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE BHKEHUE TBEPIOTO Tea.
MoOMEHT cuilbl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCTOHUMBOE, Oe3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTrble KOHCTPYKIIHH.

Hemoncmpavyuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomuot, npaKmuKkym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U paCUET CUIT YIIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynsc MaTeprallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX ToueK. L[eHTp macc cucTeMbl
MaTepHalbHBIX ToOueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

MoMeHT wumMmmynbca MartepuanbHOM Toukd. [IpeacraBieHre O COXpaHEHMHM MOMEHTA
HUMITYJIbCA B IIEHTPAIBHBIX TOJISX.

Pabora cuibpl Ha MaqoM M Ha KOHEYHOM repemerieHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUJIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIMM MaTepUaIbHON TOUKH.

[loTeHnmanbHble U HEMOTEHUUANbHBIE clibl. [loTeHnunanbHas >Heprusi. [loTennuanbHas
9Heprus ynpyro aehopmupoBaHHON TpYXHUHBI. [loTeHIMAbHAS YHEPTHS TENa B OJHOPOIHOM



IpaBUTAlMOHHOM Moe. [loTeHnuanbHas 3Heprusa Teina B TPaBUTALMOHHOM II0JI€ OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropast kocMuueckas CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTUM.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum [ UACAIBHOM KUJIKOCTUM KakK CJIEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKON IHEPTUU.

TexHHuYecKkue yCTpOHMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: IABM)KCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

H3mepeHne MOIHOCTH CHJIBI.

W3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PAOOTHI.

B3anMuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJI0 CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHEHUs UMITYJIbCA ITPU YIIPYTOM B3aUMOJIECHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTHUIl BellecTBa. MoJeNnn CTpOEHUs Ta30B, )KUJIKOCTEN U TBEPABIX TeI U OOBSICHEHUE CBOWCTB
BellecTBAa Ha OCHOBE A3THUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocodbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp uacanbHOrO ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU: YACTHIBI Tasa
JBHKYTCSI XAOTUYECKH U HE B3aUMOJAECUCTBYIOT APYT C APYIOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomitoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencTaBieHre U30IPOLECCOB: N30TEpMa,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJI€HUEM U CpEAHEW KHHETUYECKOW SHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HAEIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUYECKOW TEOPUH UI€AIBHOTO ra3a).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpenHei
KMHETUYECKOM DHEPrUueH MOCTYyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.



TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTei.

Mognens onbita llTepHa.

[IpuTsxenue MoJIeKy.

Moenu KpUCTaNIMYECKUX PELIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIIOBOTO PABHOBECHS MPU TEIUIOOOMEHE MEXITy
ropsiuei U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue nu30X0opHOro Ipoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEINIHUX  YCJIOBUH A
TEPMOJMHAMMYECKOM CUCTeMbl. BHemHume w  BHyTpeHHHEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYEHUS BEJIWYWH, OMHCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pellaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuAcanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUSA NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHILIEHTpalus 4YacTHLl, BBICOKHE TeMIIepaTypsl. BrlpaxkeHue mis
BHYTPEHHEN YHEPIUU OJJHOATOMHOT'O MJI€aJTbHOTO rasa.

KBa3zucrarndeckne u HECTaTUYECKUE MPOLECCHI.

DnemeHTapHas paboTa B TepMOANHAMHKE. Beruucienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 06e3 coBepieHus padoTel. KOHBEKIHS, TETUIONPOBOIHOCTD, U3ITyUCHHUE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TeIUioTa CropaHus TomuiMBa. Pacuér komuyecTBa
TETJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KonnyecTBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHM UI1 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKHU 11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpupOIHBIX TPOIECCOB.



[Tpunimne! geiicTBus TenmnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JBHUTrarenei. TerioBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: XOJOJWIBHUK, KOHIUIMOHED,
TU3ETbHBIA W KapOIOpPaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTyYEeHHE CBEPXHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTUIU3alKsg OMOOPraHNYeCKOro TOITMBA AJIsl BEIPAOOTKH «TEILIOBOM) U 3JIE€KTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTH4eCcKOM pacIiupeHUH.

BosaymHoe orauso.

CpaBHeHHE YJENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO Mpoiiecca.

KoMmbrorepHbie MOIENIN TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOrO mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobl.

[TapooOpa3oBanne u KoHAeHcanus. Vicmapenwme wu kumeHue. YaenpHas TeruioTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JIABJICHUs HACBHIIIEHHOTO Tapa OT TEeMIIepaTyphbl, UX HE3aBUCUMOCTH OT 00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUTICHUS OT JABJICHUS B KUKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS ¥ OTHOCUTENNbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannundeckue u amopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[InaBneHue u KpucTayiu3amus. Y aelbHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpmoro Tenma. Pactsbkenune u cxxarue. Casur. Moayne FOnra. Tlpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYHHA TETJIOBOTO PACHTUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKkeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumispHbie
sBJeHUd. [{aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakoctH. ®opmyina Jlamnaca.

TexHu4yeckue yCTpOCTBA U TEXHOJOTMYECKHE TMPOIECChl: KUIKUE KPUCTAIUIBL,
COBpPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

W3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoOB B IIOMEIIEHUH.

N3mepenune kod¢ppuIenTa moBepXHOCTHOTO HATSKCHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzanus Tel U €€ MposABICHUA. DJIEKTpPUYECKUM 3apsal. [[Ba Buaa 3JIEKTPUYECKUX
3apsnoB. IIpoBONHMKM, AMIIEKTPUKH W IOJYNPOBOJAHUKH. ODJIEMEHTAPHBIA DJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHUE 3apsi/bl.

Hanpsok€HHocTs  anektpuueckoro mois. IlpoOnbiii 3apsa. JluHum HanpsokEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
[TorenunanpHass  dHEpruss  3apsga B DJIEKTPOCTATHUECKOM  IIOJIE. [Torenunan
AIIEKTPOCTATUYECKOro Mouid. CBsA3b HANpsDKEHHOCTH IMOJII M Pa3sHOCTH IOTEHIMANIOB U
AIIEKTPOCTATUYECKOTO MOJIsl (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJIHOTO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wvémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEUHOW ITOCKOCTH.
KaptrHbl mMHMN HANPS/KEHHOCTU ATUX TOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JIMdIIEeKTPUKH B JIEKTPOCTaTUYECKOM IToJIe. J(ManeKTpuuecKas IpOHUIIaEMOCTh BELIECTBA.

Konnmencarop.  DJEKTpOEMKOCTh  KOHJICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOH/JICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSIMHCHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOpA.

JIBm>keHue 3apsHKEHHON YaCTHITBI B OJHOPOIHOM AJIEKTPUUYECKOM TTOJIE.

TexHU4YeCKrne yCTPOMCTBA W TEXHOJOTHUYECKHE TMPOIECCHI: JIEKTPOCKOII, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JICKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Bau e
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JEHCTBUSA SJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anexTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUYecKast 3alluTa.

YCTpoKCTBO U AEMCTBUE KOHJEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 MOJIs 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCaTOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs]) TPU  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS IOCTOSIHHOTO AJIEKTPUYECKOro TOKa. VICTOYHMKHM —TOKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJi yyacTKa LEMH.

OJIEKTPUYECKOE  COMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEIECTBA.

[locnenoBarenbHOE, NapajlIebHOE, CMEIIAHHOE COEAUHEHUE TMPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

Mo1HOCTb 37eKTprUYecKoro Toka. TernaoBas MOIIHOCTh, BhIJENsIEMas Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBIICHHME HMCTOYHMKA TOKa. 3akoH Owma Juisi TOJHOU
(3aMKHYTO) 2JIeKTpUUeCcKOl 1enmu. MoIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIKaHHeE.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTHUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSKSHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS U PE3UCTOpa, JIamIlbl
HaKaJIUBaHUs U CBETOIUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKA OT CONPOTUBIIEHHS IIPU  IMOCTOSTHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE TalbBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqHEHUsT UCTOYHUKOB ToKa, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBaHre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS JJIs JIAMITBI HAKaJTUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX]Y MOJIOCAMH MCTOYHUKA TOKA OT CHIIBI TOKa
B IICMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAMUMOCTH MOJYINPOBOJHUKOB.
CsaoticTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTPUUECKUH TOK B 3JEKTPOIMTAX. DJIEKTPOIUTHUYECKAs IHUCCOLMALUS. DIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOk B Ta3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yecKkne yCTpONCTBA M TPAKTUYECKOE TMPUMEHEHUE: Ta30pa3psIHbIE JIAMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBHIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHHS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3NUECKUX BEJTHMYUH C MCIOIb30BaHUEM aHAJIOTOBBIX M HU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuymH. OIlEeHKa TPaHUI
MOTPEIIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKA MPEAJIOKEHHBIX THINOTE3 (BBIOOP W3 paboT, OMUCAHHBIX B TEMATHYCCKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHsA B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEBHBIX MEXKIIPEJAMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHNE, MOJCIIb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkums, mnapadona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuyeckue GyHKIIMN: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXKArolled  Cpelbl,  yTWIn3alus
OMOOPraHNYECKOT0 TOIUTMBA ISl BHIPAOOTKU «TEIUIOBOWM» M 3JIEKTPOIHEPTUH, MTOBEPXHOCTHOE
HATsDKEHUE Y KaWUISIPHBIC SBJICHUS B IPUPOJIE, SJIEKTPUUECKUE SIBJICHHS B )KHBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MoJIyYeHne HAaHOMATeprasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUIKOCTEN U
ra3oB, OKUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C NCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJIKOTO TPEHUST B TEXHHUKE, CTaTUYECKHE KOHCTPYKIIMU (KPOHIITEHH, pemeérdyaTsie
KOHCTPYKIIMH ), UCTIOIB30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHUs, MmapoBas TypOWHA, OBITOBOH XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUHU TOJYYEHHS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSITHBIC JTAMIIBI, TTOJYITPOBOIHUKOBBIE PUOOPHI, TaThbBAHHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
Bekrop maruuTHONM MHAYKUMU. [IpUHIMI Cylieprio3uny MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
UHAYKIINH.

MarautHoe 1oje IPOBOJHHUKA C TOKOM (IPSIMOTO MPOBOJHHUKA, KAaTYyIIKHM M KPYrOBOT'O
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSyKEHHOW 4YacTHUIbI B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruuTtHoe nosje B Beuectse. eppoMarHeTUKH, apa- U IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABUraTesb SkoOu, YyCKOpPUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHHMH MHAYKUMM MardHuTHOIO IIOJA IIOJIOCOBOTO M MOAKOBOOOPA3HOIo
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM TMOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmopneicTBue IByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3IEKTPOU3MEPUTENLHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBaHre MarHUTHOTO NOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHYKIIUM HA OCHOBE N3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexkmpomaznumnan UHOYKYUA.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTopa MarHuTHOM MHAYKuMH. DJIC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuyeckoe IoJie.
Toku dyko.

O/1C nHAYKIMK B IPOBOAHMKE, IBUKYILEMCS] B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmka WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHe
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHWCTBa U TEXHOJIOTMYECKHE TPOLECCHl: HWHAYKIIMOHHAS TIeub,
COJIEHOM/I, 3aIIMTAa OT 3JIEKTPU3ALMHU TEN TP JIBUKEHUN B MATHUTHOM I10JIE€ 3€MIIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B A IIOMUHUEBOU (METHO) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnpenenenne MHAYKIUA BUXPEBOIO MarHUTHOT'O TOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoAEH MEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

['apmonnueckue  konebanus. KuHemaTmueckoe M AMHAMHYECKOE  OMUCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH COXpAaHEHHUS  MEXaHWYECKOW  »Hepruu). BriBojg
JUHAMHYECKOTO ONHCAHWS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KMHEMAaTUYECKOTO OTHCAHHUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KoJIeOaHU TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KosneOaHusix. BolHykneHHble KonebaHus. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOW. ABTOKOJIEOAHHUS.

TexHu4yeckne yCTpONCTBA W TEXHOJIOTMUYECKHE IIPOIECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHBIE HHCTPYMEHTBI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HaGuroieHne He3aBUCHMOCTH MTEPHO/Ia MAITBIX KOJICOAHUH rpy3a HA HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyXxamuxX KOJIeOaHUH W 3aBUCUMOCTH TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAacCUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
IpeJICTaBIeHU 00 naearbHON MOJENN IPYKMHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOHBIX KOJI€0aHUN HUTSIHOTO U MPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KoJIeOaHUii Ha YIIPYroM TMOJIBEce.

N3yueHue ABUKEHUS HUTIHOTO MAasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

WccnenoBanme yObIBaHUS aMILTATY Bl 3aTYXAOIIUX KOJICOAHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnole Koredanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUST B HUJ€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsga KOHACHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B HICaTLHOM KOJebaTeTbHOM KOHTYpE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHwusl.

[lepemenHbIii TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIMUTYAHOE M JEUCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3TUIHON (opMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTyIIKa UHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBonacTBo, mepenaya U noTpeOIeHUE SIEKTPUIECKOM
SHEPIUH.



OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCHOab30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, IMHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpamMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOHJIEHCATOPA.

YCTpORCTBO M IPHHIIKIT ACUCTBHS TpaHCcHopMaTopa.

Mopeinb TUHUY 3IEKTPOIEpEAAYUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COSAMHEHHbBIE KOHIEHCATOD,
KaTYUIKy U pEe3UCTOp.

HaOGnroeHue 31eKTpOMarHuTHOTO Pe30HaHca.

Hccnenoanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs M AjauHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammuas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXK€HHE, MPEIOMJIEHHE, MOJISpU3aLns,
uHTEephepeHIMs U AUDPaKIIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro MpUMEHEHHE.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPa)KE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIOCKOM
3epkaie. Cheprudeckne 3epkaia.

[Ipenomnenue cBera. 3akOHBI TMPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb MpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. ucnepeus ceera. ClioxHBIH cocTaB Oenoro cera. Liger.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yro MOJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobupatonue ¥ paccewBaronie JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKAasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenue n300pakeHU TOYKK U OTpPe3Ka MPSIMOU B COOMPAIOIIMX U PACCEUBAIOIIUX JTMH3AaX
U UX CHUCTEMaX.

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

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonmnoBas onrtuka. WHrepdepennus cera. KorepeHTHbIe HMCTOYHUKH. Y CIOBHS
HaOMIOZICHUST MaKCUMYMOB W MHHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kitaccuuecknx HHTEp(EPEHITMOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuuonHas pemérka. YcioBue HAOMIOACHHUS TIJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBAa W TEXHOJOTUYECKHE TMPOLECChl: OYKM, JYyINa, MEePUCKOIL,
dboToanmapar, MHUKPOCKOI, TMPOESKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKHX TUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucrnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopmnuie pabomoi, PAKMUKYM.

W3mepenue nokasaTesis NpeoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BELIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yeHnne n3o0paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHUs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpEeHIUHN U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTephEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AM(PpPaKkMOHHOTO CIIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHne criekTpa U3ITydeHHsT CBETOAMOAA TTPH TIOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH.

['paHuIIbIl MPUMEHUMOCTH KJIaCCMUECKOM MexaHukd. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
npUuIMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIleHUe
JUINHBI.

OHeprusi U UMIYNbC PEIATUBUCTCKON YacTUIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYeCKHEe YCTPOWCTBA W TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE NMPHEMHUKH,
YCKOPHUTENH 3apsHDKEHHBIX YacTHUII.

YyeHnueckuit HKCIIepUMEHT, J1abopaTOpHbIE pabOThI, IPAKTHKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpadusMm TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no80il Oyaiusm.

PaBHOBecHOE TemiIoOBOEe W3NIydYeHHE (W3IIy4eHHE aOCONIOTHO HYEPHOrO Tena). 3aKoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexra. YpaBHeHHEe DUHIITEHHA
st potordexra. «KpacHas rpanuiay dpotodrddekra.

JlaBneHue cBeTa (B 4YacCTHOCTH, MIABJIEHHE CBETa Ha aOCOJIIOTHO MOMIOLIAIOIIYI0 H
abcooTHO OoTpaskarollyio mosepxHocth). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa wactull. Bonnbl ne bpoitns. JlnvHa BosHbl ne bpoing u pasmepsl
00JlacTH  JIOKaNW3alMK  JABWXKYIIEHCs  4acTullbl.  KopmycKylsipHO-BOJTHOBOM — Ayalu3M.
Judpakius 31eKTPOHOB HA KpHUCTaJIaX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ efizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTHYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIBHBIA MUKPOCKOII, COTHEUHAst OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®dotorhdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS! TIOIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue ¢poropesnucTopa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [imaneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHnue (GOTOHOB MPH TEPEXOe aromMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUU aTOMa BOJOPOa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHu4yeckne yCTpPOWCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CHEKTPAIbHBIM aHaIMU3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMApHOI'O BOJOPOJa U U3MEPEHHE MOCTOSHHON
Pun6epra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa I'elizenOepra—lBanenko. 3apsan siapa. MaccoBoe uucio sjpa.
N3oTomnsl.

PagnoakTuBHOCTh. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PagmoakTuBHBIE H30TONBI B mpupone. CBorcTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchl sapa.

SAnepupie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABJISIEMOTO  TEPMOSIIEPHOIO CHUHTE3a. OKOJOTUYECKHE aCHEKThl PpPa3BUTUA  SAEPHOU
SHEPIeTUKHU.

Mertoabl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3aUMOJCHCTBUA. baprnoHbl, Me30HBI M JeNTOHBI. [IpeacraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

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

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenue norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHW. lIpukinagHoe W MHUPOBO33PEHUECKOE 3HAUYECHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HU3UKKA JUII OOBSCHEHUS TPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpoHOMHUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHasi acTpOHOMHUSL.

Bun 3Bé31H0r0 HEOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBUKEHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTtounuk snepruu ConHia v 3BE31.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM TMOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIS
3BE3[] TIJIaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U 3BOOIMH COJIHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B sAPax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIsi  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31us1 CeBEpHOTO MOTYIIapHsl U sIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3HBIX CKOTUICHHH.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPENTHOCTH  HW3MepeHud  ¢dusmyeckux BenuuuH. OIleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM»).

O0o0marniee noBTOPEHME.

OO0o0OmieHne W CUCTeMaTu3alusl  COACepX aHWsl  pas3neinoB kKypca «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamukay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTHY», «KBanTOBass (Qusuka», «IIeMEHTHI
ACTPOHOMHH U acTPOUZUKIY.

Ponp ¢u3mku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIBHOM U MIPOTHOCTHYECKON (PYHKIMI (PU3HUECKON TeOpUH, poiib (PU3NIECKON Teopun
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonénHoro ypoBHs B 11 kiacce ocymiecTBisiercs ¢ yu4éTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Gu3nMdeckas BeIWYMHA, 3aKOH, TCOpHSs, HAOJIOICHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHKE, MOJICIh, H3MEPEHHE, TTOTPEITHOCTH U3MEPEHUHN, H3MEPUTETHHBIC
npuoOopsI, IU(poBas 1ad0paTOPHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHI. Tpuronomerpuueckue (yHKIHUU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIOKEHUE BEKTOPOB. [IpoM3BOMHBEIC 3JIEMEHTAPHBIX (DYHKIIUU.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

buonozua: snexktpuveckue SBICHHS B JKUBOW Tpupojie, KojeOaTeNbHbIE ABMXEHUS B
JKUBOW  TIpUpOJAE,  JKOJOTHYSCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHEPIHH,
JJIGKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, YJIbTPa3BYKOBas JIMArHOCTHKA B
MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KpPUCTAIIIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: MarHuTHBIC TIOMIOCA 3E€MITH, 3aJIe)KW MArHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMEHEHNE TOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, AIEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKa, WHAYKIIMOHHAS TIeYb, JIMHHUH O3JIEKTpoIepenad,
AJIEKTPOJIBUTATEh, panap, PpaauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi JIMArHOCTHKA B TEXHUKE, MPOSKIIMOHHBIA amnmapar, BOJIOKOHHAs OINTHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTETUKA U HKOJIOTHUECKUE aCTIEKThI

€€ pa3BuTHs.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3y/bTaThl OCBOCHHS Y4eOHOro npeamera «Pu3nka» JOHKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUICKOTO  0OlIecTBa,
pacuiMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIHLHOM JIEATETbHOCTH, B TOM YUCJIE B YACTHU:

rPaskIaHCKOr0 BOCIMTAHUS:
e CchOPMHPOBAHHOCTh TPAXKIAHCKOW TO3WLIMU OOY4YaIIIETOCs KakK AaKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;
® TPUHATHE TPATUIIMOHHBIX OOIICUYETIOBEYECKUX TYMAHUCTUUECKUX U JIEMOKPATUUECKHUX
IIEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JESATEIHLHOCTh B MHTEpECAX IPakIaHCKOTo OOIIECTBA,

y4acTBOBAaTh B CAMOYIPABICHUHN B 00pa30BaTeIbHON OpraHU3aIii;

® YMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C HX

GYHKIUSMU U Ha3HAUCHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOHN U BOJIOHTEPCKOM AESATEIBHOCTH.
NMATPHOTHYECKOr0 BOCIIUTAHUA:
¢ copMHPOBAHHOCTH POCCUICKON IPaskJaHCKOW UACHTHYHOCTH, TATPUOTH3MA;
® IICHHOCTHO€ OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSIM POCCHUHCKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:
e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHUS;
® CINOCOOHOCTH OILIGHWBAaTh CHUTYyallMIlO W TPUHUMATh OCO3HAHHBIE  pEIICHUS,
OPUEHTHPYSICh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;
® OCO3HAHHE JUYHOTO BKIIAJa B MOCTPOCHHUE YCTOWYMBOTO Oy IYILETO.
ICTETHYECKOT0 BOCIIUTAHMS:
® OCTETHYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas OSCTETUKY HAy4YHOTO TBOPUYECTBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOr0 BOCIIUTAHUA:
® WHTEpPEC K pas3audyHbiM cdepam TpodecCHOHATBHON IesATEeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymeit
npodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIC TUTAHBI;

® TOTOBHOCTHh M CHOCOOHOCTh K OOPa30BaHMUIO M CaMOOOpa3oBaHUIO B 001MacTH (U3UKH

Ha IIPOTSKEHUU BCEH JKU3HU.
IKOJOTMYECKOr0 BOCTIMTAHUSA:

¢ chopMHPOBAHHOCTH IKOJIOTMYECKON KYyIbTYphI, OCO3HAHHE TJIOOATBLHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE U OCYILECTBICHUE IEUCTBUM B OKPYKAIOLIECH Cpe/le HA OCHOBE 3HAHUS

1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HAIIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAYYHOW JAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M MCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh U AKTyaIH3UPOBATH MPOOJIEMY, pacCMaTpHUBATh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh [1APAMETPbl U KPUTEPUU UX TOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (U3HYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJeMbl C y4ETOM aHauM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEIISM,
OLICHUBATh PUCKHU ITOCIEACTBUM NEATEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSIX pEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOU TEPMUHOIIOTHEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3HUECKO
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENIbHOCTH B
obnmactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHmICHUS 3a7a4 (PU3NYCCKOT0 COJCpXKaHUS, NPUMCHCHUIO Pa3IUnIHBIX
METOJIOB TTO3HAHHS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYESHUIO HOBOTO 3HAHMSI, €T0 WHTECPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUAX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
rUnore’y € pelleHus, HaxOAuTh apryMeHTHl JUIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7auyd pPe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX IOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIEC 33]a4i B 00pa30BATEIBHOMN JIEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUSHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEILHOCTH;
YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIrMHAJIbHBIC IMTOAXOAbI U PCIICHU A,
CTaBHUTb HpO6JIeMBI " 3a7la4u, JOIMYyCKAarIMEC AJIbTCPHATUBHBIC PCIICHU .

PatGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU TMONy4YeHHs wuHpopMammu (HU3HUECKOTO COICpKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITSIIBHO OCYIIECTBIATh IIOWCK, aHAJU3,
CUCTEMATH3AllMI0 M HMHTEPHpETaluio HHOOPMALMKA pa3IMYHBIX BUIOB H (GopMm
MIPEICTaBJICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3alMOHHBIX 33/1ad C
coOmrofcHreM TpeOOBaHWUN  DPrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepeKeHUsl, TPABOBBIX M OSTHYECKUX HOPM, HOPM HH(DOPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJCPKAHUS B PA3IUYHBIX (dopmarax ¢ yd4ETom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMmy
MIPEJICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILECTBIISATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH /IS TETFHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON M HHAMBUAYAJIbHON pabOTHI;
BBIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBHH C y4E€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM [JESATEIBHOCTH, OPraHW30BbIBaTh M KOOPAWHUPOBATH
JNEeHCTBUS TO €€ JOCTH)KEHMIO: COCTAaBJIATh IUIAH JAECWCTBUN, paclpelensiTh PO C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/1aTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJa M KaXJIOT0 yYyaCTHHMKAa KOMAaHIbl B OOLIUI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;

npeJiaraTb HOBbIE MPOEKTHI, OLEHUBATh UJEU C TO3UIMH HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE MOBEACHHE B PA3IMYHBIX CUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JEATENBHOCTh B 00JacTH (pU3MKH U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTHYECKON pabOTHl ¢ YIETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacMpATh paMKH Y4€OHOIO IIPEeAMETa Ha OCHOBE JIMUHBIX NPEANOUYTEHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIAMIMHA B 00IacTu (U3UKH,
IIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIL, 3MOLIUOHAJILHBIA HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh NMPUEMBI pe(IEKCUU JUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITaTOB NEATEIbHOCTH;
IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;
IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI I1O (I)I/ISI/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUICHCTBYCTCS 3MOI.[PIOH8.J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(i)OpMI/IpOBaHHOCTBI

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUsS PAa3BUTHA COOCTBEHHOW SMOIMOHAIBHOU cdephl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHME, CHOCOOHOCTH  aJanTHPOBaThCAd K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTIDKEHHIO IENIM U YCIIeXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOMS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MpPHU OCYIIECTBIEHUH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBaTh OTHOLIEHHS C
JIPYTUMH JIFOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC U Pa3penIaTh KOH(DIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npenIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLIMATILHOW M 3THUYECKOW cdepax NesTeNbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKU B
COBPEMEHHOI Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONHCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENIBHOW M MPOTHOCTUYECKON (yHKIMHA (u3ndeckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKM M TEpMOJMHAMMKH, POJib (PU3HUECKOM
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NIECKON KapTUHE MHPA;

pasinyaTthk yCJIOBHUA HPUMEHHUMOCTH Mojened (U3NYeCKMX Tel M IPOLECCOB
(s1B7IEHUI): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEII0, MaTepUaTbHas
TOYKa, PABHOYCKOPEHHOE J[BHWXXEHHE, CBOOOJHOE TMajaeHue, abCONIOTHO ympyras
nedopmanusi, abCOMIOTHO YNPYyroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIU



rasza, XUIAKOCTH M TBEPAOTO (KPUCTALIMYECKOTO) Telia, UACAIbHBIA Ta3, TOUCYHBIN
3aps, OHOPOAHOE IEKTPUUYECKOE I10JIE;

paznuyaTh yclIoBUs (TpaHMIBI, OOJACTH) NPUMEHUMOCTH (U3HUYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI Xapakrep (yHAAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTHh
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSCHATH MEXAHMYECKHUE TIPOIECChl U SIBJICHHS, HCIOIB3YS
OCHOBHBIC TIOJIOKCHHUSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHWYECKOTO
JBIDKEHUSI, (GOPMYJIbI KHHEMATUKH PAaBHOYCKOPEHHOTO JBWKEHUS, IPeoOpa3oBaHUS
lanunes mwiIg  CKOPOCTM M NEpPEMENIEHHUs, 3aKOHbl HbplOTOHA, NpUHLMI
OTHOCUTENBbHOCTH ['anumies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbI COXPaHECHUS
UMITYJIbCA W MEXaHWYECKOHW DOHEPIruH, CBs3b pPabOThl CHJIBI C HM3MCHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMPH ITOM
WCIIOJb30BaTh ~ MATEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIOBHS
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpazoBanuii ["anuses, BTOpOro u TpEThEro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHMS UMITYJIbCAa U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl M SBIICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JIaBJICHUS HUJICATBHOTO ra3a co CPeAHEN KUHETHYECKON SHEPTUEH TEIJIOBOTO JIBUKEHUS
M KOHIEHTpPAalUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpaTypbl BEUIECTBA CO CpPEIHEUN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBsSI3b JaBJICHUS
UJCANbHOIO Ta3a C KOHIIEHTpAlUMeW MOJIEKYJ W €ro TEMIIEpAaTypoHd, YpaBHEHHUE
MenneneeBa—Knanelipona, nepBbld 3aKOH TEPMOJAWHAMHUKH, 3aKOH COXPAHEHMS
SHEPTUM B TEIUIOBBIX TpOIleccax), MPU HSTOM HCIOJIB30BaTh MaTEMaTUYECKOe
BBIPQKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHS NPUMEHMMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBACHATH DJIGKTPUYECKHE SIBICHHUSA, HCIOJIb3Ys] OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPHUIECKOTO 3apsija,
3akoH  KynoHa, TNOTEHUHAIBHOCTH  DJIEKTPOCTATUYECKOTO  TOJIS,  MPHUHIUIT
CYNEPNO3UIUU BIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3bIBasi YCJIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpPaKTUYECKHM Ba)KHbIE COOTHOIIEHUS: 3akoHbl Oma Jist
ydacTKa LENU U I 3aMKHYTOM JIEKTPUYECKON 1enu, 3akoH [[xoyna—JIenua, mpasuiia
Kupxroda, 3akonsr apajes ais 371eKTpon3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Jla U CUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJla YIPYrOCTH, CuUia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMIE BOIM3H e€ TOBEPXHOCTH,
SHEPrHsl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTtypa Tena, padoTa B TEPMOJAWHAMHKE, BHYTPEHHSSI DHEPTUsS HACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEANBHOTO ra3a, OTHOCHTENbHAs BIIAXKHOCTh BO3IyXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTATENs; JJIEKTPUUECKOE ToJie, HANpsHKEHHOCTD
3JIEKTPUYECKOT0 TOJISl, HANPSKEHHOCTh MOJISI TOUYEYHOIO 3aps/ia WIM 3apsSyKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTEHIMA 3JIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh
MOTEHLMAJIOB, IEKTPOABMKYLIAs CHJIA, CUJA TOKA, HAIpPSIKEHUE, MOIIHOCTh TOKA,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENU C



NOCJEOBATENbHBIM M HAapajjIeIbHbIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUYECKOrO MOJIs KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (PU3MYECKUX SBIECHUI: MeXaHHYecKoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHWE YacTHUI] BEILIECTBA, TEIUIOBOE paBHOBECHUE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTANIM3al¥sl, HANpPABICHHOCTh  TEIUIONEpeNaud, JJeKTpuU3auus  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOI'O IIPOBO/IHUKA;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOJIOTHBIX IMOTPELIHOCTEH HM3MEpEeHMH, AenaTh BBIBOJBI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTH KOCBEHHBbIE H3MEpEeHUs (PU3MUYECKUX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

OPOBOJIUTH  ONBITBI [0 TPOBEPKE NPEAJIOKEHHOM TUIOTE3bl:  IUIAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  HSKCIEPUMEHTAJIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3bI;
coOnrofarh npaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4eOHOI0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JeSITEIbHOCTH C HUCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pewmiatb pacy€THbIE 3aJaud C SBHO 33JaHHOM M HESIBHO 3aJaHHOM (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalIMW3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pu3MUECKOH
MOJIeJIM, OTBedarlleld TpeOoBaHUSAM 3aJaud, HPUMEHATbh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMAaTUYECKUX METOJOB PpEUICHMs 3ajad, MPOBOAUTH pacd€Tbl Ha OCHOBAaHUU
UMEIOUINXCA JaHHBIX, aHAJIM3UPOBATh pE3yNbTaThl U KOPPEKTUPOBATH METOMbI
pelIeHus ¢ y4ETOM MOJyUYEHHBIX PE3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TpeOyIolIie NTPUMEHEHUs 3HaHUM U3 pa3HbIX pa3JieoB
Kypca (U3MKH, a TakKe HHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOT'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIEMOYKY pAacCyKIEHUl C Omopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOM3BOACTBEHHOMN
NESITEIbHOCTH 4YENIOBEKA, CBSI3aHHOW C (PU3MYECKUMM IPOLECCAMHU, C MO3ULIMH
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH I JalbHEUIEro pa3BUTHSI YEIOBEUECKOr0 O0IIECTBA;

IPUMEHSATH pa3InyHble CIIOCOOBI PaboThI ¢ HH(opMaIel Gu3nIecKoro coepaHus ¢
UCIOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpU  3TOM



UCTIONIB30BaTh  COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETAlUd HH(GOPMAIMH, TOJYYCHHOH M3 Pa3IUUHBIX
UCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAIMIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE aHaln3a
UCTOYHUKA HHPOPMALUH;

NPOSIBJIATE OpPraHW3allMOHHBIE ¥ TI03HABaTEIbHBIE YMEHHUS CaMOCTOSTECIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOIHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIIBCKUX Pa0OT;

paboTaTh B TpyIIe C WCHOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJIeH, IIIaHHPOBATH
paboTy TpYIIbL, palMOHAIBLHO PpAaCHpPEACTsITh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIIHsX, aJICKBATHO OLICHUBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHANbHOW  JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K konny oOyuenus B 11 Knacce npeIMeTHbIE pe3yJabTaTbl Ha YIIyOJIEHHOM YPOBHE TOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

HOHUMAaTh pOJb (UMK B SKOHOMHYECKOHM, TEXHOJOIMYECKOW, COLHUAIBbHOW U
ITHUYECKON cdepax IesTeTbHOCTH YellOBeKa, Pojb U MECTO (PM3UKU B COBPEMEHHOMH
Hay4YHOW KapTHUHE MUpa, POJib aCTPOHOMUHU B MPAKTUYECKOU J1€ATEIHHOCTH YeJI0BeKa 1
JAIbHEWIIEM  HAyYHO-TEXHHMYECKOM  pa3BUTUM,  3HAUYE€HUE  ONHUCATEJIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOW M MPOrHOCTHYECKON (yHKIMHA (u3ndeckoil
TEOPUU — DIIEKTPOJAMHAMUKH, CIEIUAIBHOM TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢uzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNpPEACTaBICHUN 0 (U3NUECKOI
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarth YCIOBUS MPUMEHMMOCTH MoJened (QU3MYecKMX Tel M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKUIl MAasTHUK, HICAIbHBIH Py KUHHBIA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UCANbHBIN KoeOaTeNbHbII KOHTYp, TOHKas JIMH3A,
MOJIeJIel aToMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIENIH CBETA,

paznuyaTh ycinoBUs (TpaHMIlBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCIOIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMArHUTHOW WHAYKUIMUH, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIMU B 3JIEMEHTE 3JIEKTPUUECKON LIENHU CO CKOPOCTHIO M3MEHEHMS CHJIBI
TOKA, MOCTYJIaThl CIELUAIbHON TEOPUN OTHOCUTEIBHOCTH DWHINTENHA);
aHAJTU3UPOBATh M OOBSICHATH KBAHTOBBIC MPOLIECCHl U SBJICHUS, UCTIOIb3YS IOJI0KEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DiHIITeHHA a1 (HoTOd(deKTa, MepBbld U BTOPOI
MOCTyJaThl bopa, MpUHIMI COOTHOIICHHS HeompeaenEHHocTen [ eizendepra, 3aKOHBI
COXPaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZioaKTUBHOIO pacnaja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, NOTEHUMANl  3JEKTPOCTATHYECKOro  IOJs,  Pa3HOCTb
MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHIYKTUBHOCTb, 3JIEKTPOIBMXKYIAs CHJIA CAMOUHIYKILIHH,
SHEPIvsi MarHUTHOTO IOJISI IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TIOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DIIEKTPOMArHUTHAs
WHAYKIIHS, CAMOUHIYKIIUS, PE30HAHC, UHTep(HEPESHIIHS BOTH, TUPPAKIIHS, TUCTIEPCHUS,
MOJIHOE BHYTPEHHEE oTpakeHue, (oToanekTpudeckuii apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeleNATh HalpaBJICHUE MHAYKIUU MAarHUTHOTO MOJIs MPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAIOLIME ACTPOHOMHYECKHUE IMOHATUA, TEOPUH U 3aKOHBI IS
aHamM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, MPOWCXOAAIIUX B 3BE3/IaX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW CpeJe; MBIKEHUS HEOECHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH Pe3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHWM, JelaTh BBIBOJABI IO pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIOTHBIE W OTHOCUTEIHHBIC
MOTPEUTHOCTH MPSAMBIX 1 KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJTYYCHHBIC PE3YIIBTAThI U JIENAaTh BBIBOJI O CTATyCE MPEIIOKEHHOM TUITOTE3HI;
OMUCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMUUYECKUX 3HAHUM;

coOmrofarh mpaBuia 0e30macHOro TpyJda NMpU MPOBEIESHUU HUCCICIOBAHHMA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIB30BAHUEM HW3MEPUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/adyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3MUECKOU
MOJIeTIbIO: HAa OCHOBAaHUM aHalIM3a YCIOBHS BHIOMpaTh (PU3MUECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3WYECKUX TEOPUH MPH HCIOIB30BAHUM MAaTEMaTHUYEeCKHX METOJI0B
pemieHuss 3ajad, IPOBOAWTH pPAcUy€Tbl Ha OCHOBAaHMM HUMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YJAbTATbl M KOPPEKTUPOBATh METOJbl PEIICHHS C Y4E€TOM
MOJIYYEHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrome NIpUMEHEHUsl 3HaHUI U3 pa3HbIX pa3JieioB
Kypca (DM3WKH, a TakKe WHTETpAllMH 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JIJIs1 00BSICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXAIOIIEr0 MHpPA, B DPA3BUTHE TEXHUKU U
TEXHOJIOTHI;

QHAIN3UPOBAaTh U  OLEHUBATh IIOCJIEJACTBUS OBITOBOM U  NPOU3BOACTBEHHOMN
NEeSTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IMpolLleccaMH, C TMO3ULUN
3KOJIOTUYECKON 0e30MacHOCTH, IIPEICTABICHUM 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUM, @ TAaKXKE Pa3yMHOM HCIOJb30BAHUU JOCTH)KEHUN HAyKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTHMH ISl  TIOMCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHUS W MHTEpOpeTauuud HHQOpMalMM, NOJYyYEHHOW U3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJIydaeMyro HH(OpMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaau3a
MCTOYHUKA UH(OpMaLUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
pUOOpPETEHUS] HOBBIX 3HAHHUUW B MPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TPYIIIE C MCIOJHEHHWEM pA3JIMYHBIX COIMAIBHBIX POJEH, MIaHUPOBATh
paboTy TIpynmbl, palUoOHaIbHO pACHPEAENsaTh JeATENIbHOCTh B HECTaHAAPTHBIX
CUTyallUsIX, aJlcKBaTHO OLICHWBATh BKJIAJ Ka)KIOTO M3 YYACTHUKOB I'PYIIIbI B PELICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed mnpodeccHOHaIbHOM — AEATeNbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 bubmmorexa LOK
' i A PHpot https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratnka TBEpaoro Tena > ! https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BelecTBa. dDazoBble 14 1 bubnnorexka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

IIEPEX OBl https://m.edsoo0.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpeckoe none 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmIIHEX cpesiax 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 DUSICCKHT MPAKTHIKYM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 https://m.edso0.ru/39859¢ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebaiis 10 https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢f1
Htoro mo pazneny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKH 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO COJIEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 ®dusnka — pyHIaMeHTaIbHAs HayKa O 1 bubnnorexa [JOK
IpUpoJie 03.09.2024  https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI 03.09.2024  https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpOLECCe
3 H03Ha1£)1/151 IPUPOIEI pHa6JII§)ILCHI/IC u 1 buGnuorexa [IOK
PHPOZBL 04.09.2024  https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 CriocoOs1 n3MepeHust GU3NIECKUX 1 bubnnorexa [JOK
BEJIMYMH 05.09.2024  https://m.edsoo.ru/ca2def03
AOGCOIOTHAS M OTHOCUTENIbHAS
5 MOTPELIHOCTH U3MEepeHuil pusnueckux 1 bubmorexa LOK
P P 05.09.2024  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOW Hay4yHOW KapTUHBI MUpa, 10.09.2024  https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON ACSITENbHOCTH JIOACH
Mexannueckoe aBmwxenue. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 0 but6mmorekxa [IOK
MEXaHWUYECKOT o ABMKeHus. [Ipamas n 10.09.2024  https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Paanyc-BekTop MarepranibHON TOUKH, 1 bubnuotexa [JOK
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€ro MPOCKIUHU Ha OCH KOOPJIHHAT. 11.09.2024 = https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienne. CKOpoCTb.

Wx nmpoekiuu Ha OCH KOOPJIMHAT

PaBHOMEpHOE IPSAMOJIMHEWHOE

9 nBkenue. I'paduueckoe onucanue Bu6muotexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEMHOTO 12.09.2024  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMereHuii U CKOpOCTeH. bubnmnoreka HOK
Pemenue 3amau 12.09.2024  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C 17.09.2024 @ https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSAMOJIMHEHHOTO JIBUKCHUS C buGnuorexa [IOK

17.09.2024  https://m.edso0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue

13 CBOOOJHOIO MaJieH!sl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 18.09.2024  https://m.edso0.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIeHHOTO O] bubmuoreka [IOK
YTJIOM K TOPU30HTY 19.09.2024  https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [IBimxeHne
0 OK HOCTHU. YTJI0Bas U JINHEHAA

15 cxopoI::}T]j [Tepuonx u wacTora. bubmmorexa [JOK

19.09.2024  https://m.edsoo.ru/33196fbe
IleHTpOCTpEMHUTETBHOE U TIOJIHOE
YCKOpEHHUE
16 Kontponbras pabota mo teme bubmmorexa [JOK

https://m.edso0.ru/1242f32¢
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"Kuuemaruka"

24.09.2024

[TepBriif 3akoH HproTOHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bub6nmoreka [IOK

17
[Ipunuun otHocuTenbHOCTH ["anuest. 24.09.2024 @ https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon HeroTona. Macca 25.09.2024  https://m.edso0.ru/141d3837
19 B3aumoneiictBue ten. Tperuii 3akoH bubnunoreka LIOK
Herotona 26.09.2024  https://m.edsoo.ru/57dba505
IT Cymnepno3 cui. Pemenne
20 3apI;zI$1HH yI;IMSEIIIeHII//II: I;I:KOP}IIJ:)B o bubmmorexa [JOK
8 P 26.09.2024  https://m.eds00.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [JOK
. P B 01.10.2024  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuiia TSKeCTu U yCKOpEHHe bubmuoreka [IOK
CBOOOHOTO Ta/IeHUs 01.10.2024  https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 02.10.2024  https://m.edsoo.ru/11abfala
Kemnepa
bubmmoteka IIOK
24 . I'yka. B
Cuna ynpyrocri. Saxon T'yka. Bec Tena 03.10.2024  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUas! cun bu6muoreka [JOK
25 TpeHus. J|BUKEHHUE B KUIKOCTH U Ta3e https://m.edsoo.ru/1fa86499
N 03.10.2024
C YYETOM CHJIBI COTIPOTUBIIEHUS CPEBI https://m.edso00.ru/2cb29676
26 Jasnenue. I'napocrarnueckoe bubmmoreka [IOK
nasnenue. Cuna Apxumena 15.10.2024 @ https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPJOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
15.10.2024
JIB>KEHUE TBEPJIOTO TeJla https://m.edso0.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTEIBLHO OCH bubmuorexa [IOK
BpatieHus. [1nedo cubl 16.10.2024 = https://m.edso0.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECHSI TBEPAOTO TeJa. 17.10.2024  https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemeriuc sazas 17.10.2024  https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6mmotreka [JOK
"lunamuka. Ctatuka TBepaoro Tena'" 22.10.2024 | https://m.edsoo.ru/9f5a574c
NMnynsc maTepuaibHOM TOYKH,
32 CHUCTEMBI MaTepUAIbHbIX TOUEK. L{eHTp bubnnorexa [JOK
Macc CHCTEMBI MaTEPHAIBHBIX TOUEK. 22.10.2024  https://m.edsoo.ru/4bb8294b
TeopeMa o0 IBM>XKEHUH IIEHTpA Macc
NMmynibe CHITBI ¥ U3MEHEHHE UMITYIbCa
33 Tena. 3aKOH COXpPaHCHHS HMITYJIbCA. brbmmorexa [IOK
23.10.2024  https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMITysIbca MaTe€pUaAIbHON
34 touku. [IpencraBnenue o coxpaneHnn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B [ICHTPAJIbHBIX 24.10.2024  https://m.edsoo.ru/d6532eb9
TTOJISIX
but6mmorekxa [IOK
35 PefItere 32121 24.10.2024  https://m.edso0o.ru/f7706d63
36 Pabora critel Ha MaJIoM B Ha KOHECYHOM but6mmoreka [IOK
nepemeneHuu. ['padpuueckoe 29.10.2024  https://m.eds00.ru/913974c7
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MPEJCTaBICHUE PAOOTHI CHIIBL.
MoONIHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6nmorexa [IOK

37 I
HSMERCHHHI KIfHeTquCKOH JHeprua 29.10.2024 @ https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cuibl. [loTrennnanbHas sHEPTrus bubmmorexa [IOK
) B DT, 30.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTh
Tperbs KocMuYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 U3MEHEHUEM MEXaHUYECKOU SHEPTUU Bubmiorexa OK
P 31.10.2024 @ https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXAHUYECKOU SHEPTUU
VYupyrue u He e CTOJIKHOBEHUSL.
40 v zzll;eHHe Beyr;p}:nn JIS1 UACAIbHON Bubmorexa HOK
P PHY s a 31.10.2024 @ https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonTponbHas padota no teme "3aKoHbI bubmmnoreka HOK
COXPAaHEHHUs B MEXaHUKeE" 05.11.2024  https://m.edsoo.ru/474e7c4a
Pa3Butue npeacTaBiIeHUIl O IIPUPOJE
42 TETUIOTEI OI:JHI([)BHBIG HOJ‘IO)KCI—II)I/IE I\EKT Bubmiorexa OK
) ' 05.11.2024 https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABMKEHNE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKkTep ABUKECHUSA U Bubmiorexa IOK
PA . Paictep A 06.11.2024  https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBYS YaCTHI] BELIECCTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Konnqecho Bep €CTBa rilOC’E“O}IHHa}I) bubnmorexa LOK
H ' 07.11.2024 https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernaoBoe paBHOBecHE. bu6muoreka [JOK
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Ikana Ienncus 07.11.2024 | https://m.edso0.ru/0070d493
bub6nmoreka [IOK
4 P
6 CHICHHC sajad 12.11.2024  https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 HncankHED ras. 2308kl 3akOHK 12.11.2024  https://m.edsoo.ru/1deb2367
48 Vpasuenue Menneneera-Kianeiipona. bubnmoreka [JOK
Pemrenue 3amau 13.11.2024  https://m.edsoo.ru/8d12c328
49 AbcomtoTHas TemnepaTtypa. 3aKkoH bubanorexa [JOK
JlanpTOoHA 14.11.2024  https://m.edsoo.ru/14e02d1f
50 M3omporieccel B HIeaaIbHOM Ta3e ¢ bubnuorexa [JOK
IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA 14.11.2024  https://m.eds00.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfof OIICCCOB: i:«xiTe Ma, ©30Xo0pa bubmmorexa [IOK
P  HSOTEPMA, HIOXOPa, 26.11.2024  hitps://m.edso0.ru/1344327b
n3obapa
bubnuoreka [{OK
52 O MKT
CHOBHOC ypapHerHe 26.11.2024  https://m.eds0o.ru/c8094721
bubmmoteka IIOK
>3 Pemterite aza 27.11.2024  https://m.edsoo.ru/10265a05
CBs13b a0COIOTHON TEMIIEpaTyphl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEpruen 98.11.2024 https://m.edsoo.ru/c38af875
MOCTYNAaTEeNbHOTO TETJIOBOTO
JBIDKEHUS €€ JacCTHI]
55 O06001enre 1 cucTeMaTr3aIus 3HaHUIA bubnuotexa [JOK
o Teme "OcuoBel MKT" 28.11.2024  https://m.edsoo.ru/09d12fd8
56 KonrtponsHas pabora o Teme "OCHOBBI bubnuorexa [IOK
MKT" 03.12.2024  https://m.edsoo.ru/13adad59
57 TepmoauHaMuueckas cuctema. bu6nunorexa LIOK
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3ajanue BHENIHUX ycioBuit ais T/] 03.12.2024 @ https://m.edsoo.ru/5f8d38a3
cUCTeMbl. BHeNIHUE 1 BHYTpEHHHE
napameTtpsl. [TapameTpst T/] cuctemsl
KaK Cpe/IHHE 3HAYCHUS BEJTUYHH,
OMKCHIBAIOIIUX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpowu3sBoiibHas penakcanus T[] bubmorexa OK
P P . 04.12.2024  https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mojenp nieanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CIIOBHS bubmorexa HOK
P L 05.12.2024  https://m.eds00.ru/29355001
MIPUMEHHUMOCTH ATOU MOJCIIH
60 VYpaBaenue MenaeneeBa-Knanelpona bubnnorexa [JOK
U BbIpaXXEHUE U1 BHYTPEHHEH S3HEPIUU 05.12.2024  https://m.edsoo.ru/ball178d0
Bripaxkenue nist BHyTpeHHEH sHEpruu
61 0JIHOATOMHOTO HJI€aJIbHOTO Ta3a. bubnuoreka [{OK
KBazucrarnueckue u HeCTaTUUECKHUE 10.12.2024  https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMoinHamMuKe. Berancnenue paboTsl bubmuoreka [IOK
o rpaduKy mpoiecca Ha pV- 10.12.2024  https://m.edso00.ru/741d5738
TrarpamMmme
Temnmonepenaua kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cuctemsl 6e3 bubmorexa [TOK
P P 11.12.2024  https://m.edsoo.ru/3d734561
COBEpILICHUS PabOThI
64 KonBeknusi, TEmonpoBOHOCTb, but6mmorekxa [IOK
U3Iy4yeHue 12.12.2024  https://m.edsoo.ru/157b54cd
65 KommgecTBo TermnoThl. TermioéMKocTh bubmmorexa [JOK

https://m.edsoo.ru/7ba67355
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Tena. Y IelIbHas U MOJIsIpHast
TEIUIOEMKOCTH BELIeCTBA. Y Je/IbHas
TEIUIOTA CrOPaHus TOILUIMBA

12.12.2024

66 Pacuér xonuyecTBa TEIIOTHI IPU bubnmnoreka HOK
Terionepeiaye 17.12.2024  https://m.edsoo.ru/1db5ad4e
67 [TonsaTue 06 anrabaTHOM Mpolecce. bubmuorexa [IOK
[IepBblil 3aKOH TEPMOANHAMUKH 17.12.2024  https://m.edsoo.ru/d8098824
KomnuuecTBo TemioTel u paboTa Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEH SHEeprun bubmorexa LIOK
18.12.2024  https://m.edsoo.ru/b047alcd
Tl cucteMsl
Bropoii 3ak0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6mmotreka [JOK
nporeccoB. HeoOparumocTh 19.12.2024  https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLECCOB
70 [IpuHOMIIBI AEWCTBUS TENIOBBIX bubnuoreka [IOK
MammH. KITJ] 19.12.2024  https://m.edsoo.ru/2e945513
7 MaxkcumanbsHoe 3Hauenue KITJI. Iuxn bubnmorexa LIOK
Kapno 24.12.2024  https://m.edsoo.ru/fe3857b9
72 Pemrenue 3anau brbmmorexa [TOK
24.12.2024  https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI
73 HUCTIOI30BaHUS TEIJIOBBIX JIBUTATEIICH. bubmmoteka IIOK
TerioBoe 3arpsi3HEHUE OKPYKAIOMIEH 25.12.2024  https://m.edsoo.ru/9867aaa7
Cpelbl
bubnunorexa LIOK
& Pemterne safas 26.12.2024  https://m.edsoo0.ru/c8c70432
75 O06o0mieHne 1 cucTeMaTu3amys 3HaHu| bu6muoreka [JOK
no teme "Tepmonunamuka. Ternosbie 26.12.2024  https://m.edsoo.ru/28d62b3f
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MamIuHae"

KonTponbnas pabora no teme

76 "Tepmonunamuka. TemnaoBbie bubmorexa [IOK
P I[,, ' 09.01.2025  https://m.edsoo.ru/1b6e26c5
MAaIlHHBI
[TapooOpa3zoBaHue ¥ KOHCHCAIIHS.
77 Hcnapenue u kuneuue. Y geabHast Bubmaorexa ITOK
P A 09.01.2025  https://m.eds00.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaHUS
HacpIneHHbie ¥ HEHACHIIIICHHBIC MTaphl.
KauecTBeHHast 3aBUCMMOCTD IJIOTHOCTH
1 JaBJICHUS HACBIIIICHHOIO ITapa OT
78 TeMIEepaTypbl, KX HE3aBUCUMOCTE OT Bubmiorexa OK
EPATYPEL, 14.01.2025  https://m.edsoo.ru/f5c17d02
00BbEMa HACKIIIIEHHOT'O Tapa.
3aBHCHMOCTD TEMITEPATYPhI KATICHHSI
OT JABJIEHUS B )KUIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAs BIIaXKHOCTH 14.01.2025  https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
P
80 CHICHHE saiad 15.01.2025 | https://m.edsoo.ru/18e95ff3
Teépaoe Teno. Kpucramimueckue u
81 amopdHbIe Tena. AHU30TPOIHS bubmmorexa [TOK
? ' P 16.01.2025  https://m.edsoo.ru/20a88a03
CBOWMCTB KPHUCTAJLIOB
[TnaBneHure M KPUCTAIUTH3AIINS.
82 VnenpHas TennaoTa NaBIcHUS Bubmiorexa IOK
A ' 16.01.2025  https://m.edsoo.ru/6ee91e9f
CyOmmmariust
eopmanuu TBEPIOTO TEIA.
83 I{[ag)rﬂfKeHLIl/Ie Hu cch;IT[I/Ie Casur. Moayns bubnmorexa LOK
- UL llyv 21.01.2025 https://m.edsoo.ru/dalaabl0
HOwnra. IIpenen ynpyrux nedhopmarinit
84 TennoBoe pacmMpeHne KUIKOCTEN 1 bu6muoreka [JOK
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TBEPIBIX TEJ. AHIAPMOHK3M TEILIOBBIX 21.01.2025  https://m.edsoo.ru/7ba5edf2
KoJe0aHuil 4acTull BEIIeCcTBa

85 IIpeoOpaszoBanue sHeprun B (ha30BBIX bubmunoreka [JOK
nepexojiax 22.01.2025  https://m.edsoo.ru/97a0672f

bubnunorexa LIOK

86 0% 0

PABHCIHE TCILIOBOTO badrica 23.01.2025 https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

CHHICHHE Sala 23.01.2025  https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnspueie sBiienus. Jlapnenue noa bubnuoreka [{OK
HCKPUBJICHHON MTOBEPXHOCTHIO 28.01.2025  https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamaca
O60061eHre U cucTeMaTu3alus 3HaHu’

89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa HOK

P " 28.01.2025  https://m.edsoo.ru/0b52575¢
BemecTsa. Pa3oBbIe IEPEXOIbI
KonTponbHas pabota mo Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA Bubmiorexa ITOK
y ) 29.01.2025  https://m.edso0.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
NEKTpUYeCcKuX 3apsAaoB. [IpoBogHuKky, 30.01.2025  https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHI
DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.

92 3aK0H COXpaHEHHS dTEKTPUIECKOTO bubmorexa [TOK

P P 04.02.2025  https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeiicTBue 3apsanoB. Touednsie bubnunorexa LIOK
3apsnbl. 3akoH Kynona 04.02.2025  https://m.edso0.ru/445b7746

94 Pemenne 3agau bu6nunorexa LIOK
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05.02.2025  https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

95 Dnekrpuueckoe nose. Ero neiictBue Ha bubnmnoreka HOK
AIEKTPUUECKUE 3aPsi]IbI 06.02.2025  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB AIIEKTPUYECKOTO TIOJISL.

96 [TpoOueIii 3apsa. Jlnauu bubnmnoreka HOK
HaNPsLKEHHOCTHU JIEKTPUYECKOTO I1OJIS. 06.02.2025  https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIIEKTPUUYECKOE TI0JIe
[ToreHnManTbHOCTH

97 AJIEKTPOCTATUYECKOTO 1oJist. Pa3HOCTh bubmmorexa [JOK

P ) 11.02.2025  https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAINPSHKCHUE
HOTGHHI/I&JII)H&SI JHECPTIHUsA 3apsiaa B
98 JIEKT OCT&TI/I‘ICCKOI\E noJje I;_IOTGH na bubmmorexa [IOK
P ' B 11.02.2025  https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECCKOTO TIOJIS
CBs13b HaNPSYKEHHOCTHU TOJISL U

99 A3HOCTH MTOTCHIIMAJIOB IS bubmorexa HOK
P 12.02.2025  https://m.edsoo.ru/df7a6838
ANEKTPOCTATHYECKOTO TIOJISI

100 [TpuHuMn cynepno3suuuu bubmuoreka [IOK
AIEKTPUUYECKUX TTOJIeH 13.02.2025  https://m.edsoo.ru/Ocfeda6e

bubmmoteka IIOK

101 P

CHICHIE SaAad 13.02.2025  https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsana. [Tome bubmmoteka IIOK
PaBHOMEPHO 3apsHKEHHOU cepbl 25.02.2025  https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO TTO

103 00BEMy tapa. [lose paBHOMEpHO bubmmorexa [JOK

Y Hape. PABHONED 25.02.2025  https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIIOCKOCTH

104 IIpOBOIHMKY B 3IEKTPOCTATHUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3apsi/iOB 26.02.2025  https://m.edsoo.ru/32405eab
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JIMDJIEKTPUKHU U TIOJIYIIPOBOJHUKH B

bubnunoreka LIOK

105 AJIEKTPOCTATHYECKOM IT0JIE 27.02.2025  https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmmorexa LIOK
27.02.2025  https://m.eds00.ru/845b4f73
IJIOCKOTO KOHACHCATOpa
107 [TapannensHOE coequHEHKE bubnmnoreka HOK
KOHJICHCAaTOPOB 04.03.2025 @ https://m.edsoo.ru/d11e8ce?
108 ITocnemoBaTeibHOE COETUHEHNE bubnunoreka LIOK
KOHJICHCATOPOB 04.03.2025 | https://m.edso0.ru/1€992920
109 DHeprus 3apsH>KEHHOT0 KOHJIEHCATopa bubmmorexa [JOK
05.03.2025  https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
06.03.2025 https://m.edso0o.ru/27434040
111 JIBrKeHre 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJITHOM 3JIEKTPUUECKOM I10J1€ 06.03.2025  https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 11.03.2025
113 O06o0menre 1 cucTeMaTr3alus 3HaHHHA bubnuoreka [{OK
o Teme "DiekTpuueckoe moie" 11.03.2025  https://m.edsoo.ru/5752603f
114 KonrtponsHas pabota no reme bubmmnoreka HOK
"DnexkTpuueckoe mnose" 12.03.2025  https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosiHHBIN TOK. Y CIOBUS
115 CYILIECTBOBAHMS TIOCTOSTHHOT'O Bubmmorexa [IOK
> IEKTPUHECKOrO TOKa 13.03.2025  https://m.edso0.ru/233311b5
116 Meroummicn Toxa. Hanpsiicerme i S1C 13.03.2025 Effi?ﬁﬁféifﬁféssgans
117 3akoH OMa 1J1s ydacTKa LEnu. bubmuoteka [IOK
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DNEeKTPUYECKOEe COMPOTUBIICHUE 18.03.2025  https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €ro bubmunoreka [JOK
JUTMHBI U TUIOILAU TIOTIEPEYHOTO 18.03.2025  https://m.edsoo.ru/95fcdf51
CCUCHUS
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bub6nmmoreka [IOK
Pemenue 3amau 19.03.2025  https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapajlieIbHOE, bubnunoreka LIOK
CMENIaHHOE COSTUHEHUE ITPOBOTHUKOB 20.03.2025 | https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuoreka [IOK
neneii. [lpaBuna Kupxroga 20.03.2025  https://m.edsoo.ru/1794cf37
bu6nmorexa LIOK
122 Pemterrte aza 25.03.2025 https://m.edSO(])_.[ru/3881b469
123 Pabota snekrpudeckoro Toka. 3aKoH Bbu6mmotreka [JOK
Jxxoyns —Jlenna 25.03.2025 | https://m.edsoo.ru/a3605c5¢
bu6nmorexa LIOK
124 Penterre sazat 26.03.2025 https://m.edSO(])_.[ru/6761bef
MoIHOCTb IEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTH, BhIIEIsIEMas Ha bubnnorexa [JOK
27.03.2025  https://m.edsoo.ru/99750a6f
pesucrope
bubmmoteka IIOK
126 Pemterite aza 27.03.2025 https://m.edSO(])_.Iru/ebYch24
127 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKA 01.04.2025  https://m.edsoo.ru/72d453af
128 3axon OMa 1715 TTOJIHOM (3aMKHYTOM ) bubmuoreka [{OK
AIEKTPUYECKOH 1enHn 01.04.2025  https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
129 Pemterrte saza 02.04.2025 https://m.edsoc1>.1ru/3580b679
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bubnunoreka LIOK

130 M
OIIHOCTD HETORHIERa Toka 03.04.2025  https://m.edsoo.ru/a0ae51d8
bub6nmoreka [IOK
131 K
OPOTKOE SaMulkattie 03.04.2025  https://m.edsoo.ru/546f5632
132 Konpaencarop B 1ienu nocTOSTHHOTO bubnunorexa LIOK
TOKa 15.04.2025  https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 P
CHICHHE Sazad 15.04.2025  https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "llocTostHHBIN bubnuoreka [{OK
AIEKTPUIECCKUN TOK" 16.04.2025  https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "I1oCcTOSTHHBII bubnunoreka LIOK
AIEKTPUYECKUN TOK" 17.04.2025  https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUUYECKUN TOK" 17.04.2025  https://m.edsoo.ru/eb5d4687
O06o01IeHre U CUCTEMAaTU3allUsl 3HAHHIMA
137 1o Teme "TIoCTOSTHHBIN AIIeKTpUISCKUi bubmorexa [JOK
ToK" P 22.04.2025  https://m.edsoo.ru/bfd7a050
138 KonrtponbHas pabota no reme bubmuoreka [IOK
"TIoCTOSHHBIN PIEKTPUUECKUI TOK" 22.04.2025  https://m.edsoo.ru/1885ddf1
DneKTpuyecKas MPOBOANMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUCCKUI bubsmorexa [JOK
P ’ P 23.04.2025  https://m.edsoo.ru/da794295
TOK B MeTaiax. CBepXMmpoBOIUMOCTh
DIEKTPpUYECKHM TOK B pacTBOpax U
140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHBI bubmorexa [JOK
24.04.2025  https://m.edsoo.ru/4b423491
@apazes U1 HIEKTPOIU3a
. bubmuoreka [{OK
141 C) N
TICKTIPHHCCIHH TOK B rasax. Lutasma 24.04.2025  https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubnmnorexa [JOK
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BakyymHbie ipuGophbI 29.04.2025  https://m.edso00.ru/2E+160
143 DJIEKTPUYECKUHN TOK B bubnmnoreka HOK
MOJIYITPOBOTHUKAX 29.04.2025  https://m.edsoo.ru/ab61c660
bubnunoreka LIOK
144 HomynpooauHKoBbIe MpHOOpL 30.04.2025  https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSKEHUSI
B LIEMIU TIOCTOSIHHOT'O TOKA MPU OMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 HSMepI/ITeHBHbII)l( nq;2160p03" WIH bubmmorexa [IOK
. 06.05.2025  https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IUPPOBOIA
naboparopueii o ¢puzuke. [Tpumepsl
M3MepeHus: GPU3NIECKUX BETMUNH TPU
MTOMOIIM KOMIIBIOTEPHBIX JATYUKOB"
Ou3nyecKkuil MPakTUKYM 0 TeMe
146 "N3y4eHre HepaBHOMEPHOTO JBUKECHUS bubmuoreka [IOK
C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM 06.05.2025  https://m.edsoo.ru/f6292f5f
ckopoctH"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs IpU
IPSIMOJINHEIHOM paBHOYCKOPEHHOM
147 HEI/DKGHI/II/I o HaKiOHHgﬁ HJ‘IIZ)CKOCTI/I" bubnmorexa [JOK
07.05.2025  https://m.edso0.ru/6960b6ef
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIDKEeHNN"
Pu3NYECKU MPAKTUKYM 110 TEME
148 "N3mepeHue yCKOpeHHsi CBOOOTHOTO bubmuoteka [IOK
nageHus” win "M3yueHue nABuKEHUS 13.05.2025  https://m.edsoo.ru/d1ea2402

Tena, OpPOIIEHHOT0 TOPU30HTAILHO"
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149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue IBU>KEHUA TeJla 10
OKPY>KHOCTH C TTIOCTOSIHHOM MO MOJTYJIIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIIeHHs
KOHHYECKOTO MasITHUKA OT €0
napamerpoB"

®u3nYECKUi MPAKTUKYM 10 TEME
"U3mepeHue paBHOIEHCTBYIOLIEH CUJIBI
MIpH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
mockoctu" win "IIpoBepka runoTessl
0 HE3aBUCUMOCTH BPEMEHHU JIBUXKECHUS
OpycKa 1o HaKJIOHHOH IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bubnunorexa LIOK
13.05.2025 @ https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
14.05.2025  https://m.edsoo.ru/0b34db84

151

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nepopmanun" win "HU3ydenue
JBYKEHUS] CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IIEPEKUHYTOMN Yepe3 JIETKUI
610K"

bubmmoreka IIOK
15.05.2025 | https://m.edsoo.ru/b55b81al

152

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3 puirienTa TpeHus no
BEJIMYMHE YTIIOBOT0 KO3 uireHTa
3aBucuMocTtd FTp(N)" miu
"HccnenoBanue JBUXKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
K03 ULIEeHTOM TpeHUs" Win

but6mmorexa [IOK
15.05.2025  https://m.edsoo.ru/b83b1607
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"N3yueHue NBUKEHUS rpy3a Ha BaILy C
TpeHuem"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPIOTO TEJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHUITEHHOB U pacuéT CHUI
ynpyroctu" uinu "N3ydenue
YCTOMYMBOCTH TBEPOTO TENa,
HMMEIOILETO TUIO0IIA/lb ONOPHI"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune umnyibca Tesa no
TOopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHHE U3MEHEHUSI
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" wim "M3mepenue
KMHETUYECKOW dHEPIuu TeJla 1o
TOPMO3HOMY IIyTH"

20.05.2025

20.05.2025

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7

bubnuoreka [{OK
https://m.edsoo.ru/856fb28e

155

@uU3NYECKU NPAKTUKYM II0 TEME
"N3yueHne n30TepMHUYECKOrO Iporecca
(peKOMEHI0BaHO MCMOIb30BAHUE
udpoBoii TabopaTopun)" wim
"N3y4eHne n30X0pHOTo mporuecca” uin
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUs cOCTOSHUSA"

21.05.2025

but6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/4a04f4f7
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https://m.edsoo.ru/e0fe7e07
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@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue yaenbHOl TermIoEMKOCTH"
unu "HccnenoBanue mpoiecca
OCTBIBaHHUS BeleCTBA" WU
"HccienoBanue agnabaTHOro
npouecca” uwim "MU3ydenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

Ou3nyecKkuil MPakTUKYM 0 TeMe
"N3yuyeHue 3akOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uin
"N3mepenue yaenbHOMN TEeMI0ThI
raBieHus apaa" win "Usyuenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/1yXa U OLIEHKa Macchl 1apoB B
nomenieHuun". 3mepenue

ko3¢ dulreHTa MOBEPXHOCTHOTO
HATSHKCHHUS

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOIO KOHAEHCATOpa B JHEPTHIO
U3JIy4EHUs CBETOANOA" NN
"N3ydeHne NpoTeKaHus TOKA B LIETH,
coZiepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIEI0BATEILHOM COEINHEHUN

bu6nmorexa [IOK
22.05.2025 | https://m.edsoo.ru/2f2faa61

bubnunoreka LIOK
22.05.2025 | https://m.edsoo.ru/6bla23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
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https://m.edsoo.ru/ec424377

KOHJIEHCaTOpoB"
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DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenpHOoro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI
TOKa OT HAIPSKEHUS AJIs1 JIAMITbI
HakajiuBaHus"

bubnunoreka LIOK
https://m.edsoo0.ru/2b179d98
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161
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@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune a5eKkTpon3a’ win
"N3mepenue 3apsiia OTHOBAIEHTHOTO
noHa" wiu "UccnenoBanue
3aBHUCHUMOCTH COIIPOTUBICHUS

TEPMOPE3UCTOPA OT TeMIIepaTyphl" WK

"CHsiTHE BOJIbT-aMIIEPHON
XapaKTEePUCTUKU quoa"”

PesepBHrlIit ypok. O600111eHNE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"Kunematuka"

PesepubIiit ypok. O6006111eHIE 1

cUcTeMaTu3als 3HaHUM 1o TemMe
"lmnamuka"

bubnunoreka LIOK
https://m.edsoo.ru/64b6e901

bu6nmorexa LIOK
https://m.edsoo.ru/ed017d93

bubmmoteka IIOK
https://m.edso00.ru/3149956b
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PeseprubIil ypok. O60061eHIE 1
cucreMarul3anuda 3HAHUI 10 TEME
"Crartuka TBEpI0ro Tena”

but6mmorekxa [IOK
https://m.edsoo.ru/0f9752ac

164

PeseprubIil ypok. O60061eHIE 1
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

bu6nunorexa LIOK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
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PesepBHelil ypok. O000IICHHE 1

cucTeMaTu3alus 3HaHUK Mo TemMe bubnuorexa [{OK
165 . 1
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOI https://m.edso0.ru/de148976
Teopun"
PesepBHelil ypok. O000IICHHE 1
166 CHCTEMATH3allMs 3HAHHH 110 TEME 1 bubnunorexa LIOK
"Tepmonunamuka. TernnoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHbBI"
PesepBHeIil ypok. O000IICHHE 1
167 CHCTEMAaTH3allMs 3HAHHH 110 TeME 1 bubnunoreka LIOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
PesepBubiil ypok. O000IICHHE 1
168 CI/ICTEMaTI/BZp ust e.HaHI/H‘/I'III 10 TEME 1 bubnnorexa [IOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe moJie
PeszepBubIil ypok. O6001IcHIE 1
169 CHCleMaTmZp us 3HaHI/II>'IHl 10 TeME 1 bubnuorexa [JOK
" LVI . " https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUSCKUH TOK
PesepBubIil ypok. O6001ICHIE 1
170 CHCleMaTmZp us 3HaHI/II>'IHl 10 TeMe 1 bubmmorexa HOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
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11 KJIACC

Koaun4vecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa
Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
n/n Bcero H3yYeHUs
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
BiauMmoeiicTBHE MOCTOSHHBIX
1 MarHuTOB U IMPOBOJHUKOB C TOKOM 1 bubmmorexa [JOK
pOBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHO# MH WH.
2 [Tpun pI/Il'I CyNHEepIo3u Ii[IZK I\/LIIarHI/ITHLIX 1 bubmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
noJiei. JIMHUM MarHuTHOW WHAYKIIUN
3 MarnuTtHoO€e 1oJie TPOBOJHUKA C 1 bubmmoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HarnpaBJICHUE U 1 bubnunoreka LIOK
MOAYJb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
CHicHie sazat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Ammepa. 1 bubmuoreka [IOK
DNeKTpoU3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MOZyJib. JIBI>KEHUE 3apsKEHHON 1 bubmuoreka [IOK
YaCTHUILIbl B OTHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
moJjie
bubnunorexa LIOK
8 P 1
CHICHHE 3aAak https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
P 1
d abora cuet Jloperna https://m.edsoo.ru/d518be4b
10 Penrenne 3agau 1 bu6nunorexa LIOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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MaruuTtHoe 1moJjie B BELIECTBE.

https://m.eds00.ru/93617bd9

1 @ i bubmmoreka [JOK
CPPOMATHETHIH, Hapa- https://m.eds00.ru/30Ff9608
JMaMarHeTUKH
o .

. CHOBHBIE CBOI/ICTBEll_I Bu6morexa LIOK
deppomarnetikos. [puvenere https://m.eds00.ru/0b58190a
dbeppoMarHeTUKOB

13 Pemenwne 3agau o Teme "MarauTHoe bubmuorexa [IOK
nosie" https://m.edsoo.ru/5b55c307

14 Pemenue 3agad no reme "MarautHoe bubnnorexa [IOK
nosie" https://m.edsoo.ru/41c4ae8a
q .

. BJICHUE BJII?IKTpOMaFHI/ITHOI/I ) BuGmorexa LIOK
HHAYKHIH. 2I0TOK BEKTOpa MartTHOH https://m.edsoo.ru/b3efalcl
UHIYKIUH

bubnunoreka LIOK

16 IAC mrnyKumy https://m.edso00.ru/48150bd8

17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188

18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140

19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso00.ru/0235cc02

20 p but6mmorekxa [IOK
CHICHHE a1 https://m.edsoo.ru/4dfda618

but6mmorekxa [IOK

21 Hpasro Jleriua https://m.edsoo.ru/bbc22726

99 NunyktuBHOCTE. Katymka bu6muoreka [JOK

HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d
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TOKa

93 SBnenune camounaykiuu. IJ1C bubnmnoreka HOK
CaMOUHAYKIUU https://m.edsoo.ru/7ee60ca8
OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
24
TOKOM. DJIEKTPOMArHUTHOE 110JIE https://m.edsoo.ru/b3c0ad11
bubnunoreka LIOK
25 Pemrenne
HICHHE safad https://m.eds00.ru/8869d2b
26 O06o001IeHre U CUCTEMaTH3aIHs bubnnorexa [JOK
3HAHUM Mo Teme "DNeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubnnorexa [IOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. Beios
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIeOaHUN U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOT O
OITUCAHUS
bubmmoteka IIOK
31 Amvnauryna u ¢dasa KojieOaHuH
ylau https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJleOaHUH.
[Teprox ManmbIx CBOOOIHBIX
. bubnuotexa [JOK
32 KOIe0aHnil MaTEMaTHYECKOTO

MmasiTHUKa. [lepuon cBOGOIHBIX
KOJIEOAHUH MPYKUHHOTO MasiTHUKA

https://m.edso00.ru/e0399319
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33 3aryxaromue KoieOaHus. bubnmoreka [JOK
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72e¢93d09
bubnunorexa LIOK
4 A
3 BroKoNCOaIHA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
Ypok-koHpepeHnius "MexaHndecKue
36 K0Je0aHus B MY3bIKAJIbHbBIX bubnnorexa [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMCHTAX
O000I11IeHNE U CUCTEMATU3AIUS
37 3HaHWH 110 TeMe "MexaHnueckue bubnnorexa [JOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
DNEeKTPOMAarHUTHBIE KOJIeOaHMUs. bubmmoreka [JOK
38 N
KoneGaTenbHbIil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIUTYABI
39 3apsaa KOHASHCATOPpa ¢ aMILIUTYION bubmorexa HOK
P p y https://m.edso0.ru/093f9afl
CHWJIBI TOKA B KOJICOATEThHOM KOHTYpE
3aKOH COXpaHEHMsI DHEPTUU B bubmuoreka [IOK
40
UJeaTbHOM KO0JIe0aTeTbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolne 3JIeKTPOMariuTHEIE
41 I(OJ'I}:éaHIij Brma >1<p €HHLIE bubnmorexa IOK
' YA https://m.eds00.ru/5e668619
AIEKTPOMArHUTHbIE KoJeOaHus
IlepemenHslit TOK. Peznucrop n
42 KOHJEHCATOpP B IIENU NEPEMEHHOTO bubmorexa HOK
g p B p https://m.edso0.ru/84836152
TOKa
43 Karymika HHIyKTUBHOCTH B LIENTU bubmuoteka [IOK

MEPEMECHHOTO TOKa

https://m.edsoo.ru/cfa307af
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https://m.edsoo.ru/eb84182f
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3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu

bubnunoreka LIOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUINTYIHOE U AEUCTBYIOIIEE Bubmaorexa ITOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHJIbI TOKA U HAMIPSHKCHHUSI
46 Pes3onaHc B dIIEKTPHUECKO LIETH Bubmaorexa ITOK
p H https://m.edso0.ru/087506df
bub6nmoreka [IOK
47 P
CHICHHe sajat https://m.edsoo.ru/al16836a4
W neanpupiif TpanchopMaTop.
48 HHOI/ISBO CTBI; He(be paqa I/Ip Bubmiorexa OK
P a » TTEpeAt . https://m.eds00.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW IHEPTUU
DKOJIOTHYECKUE PUCKU TIPH
IIPOU3BOJICTBE DJIIEKTPOIHEPTUU.
49 Kp JIBT ):1 chonon]faHm{p Bubmiorexa OK
YAIRTYP . https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
SKU3HUA
bu6nmorexa LIOK
50 P
CHIetme sajat https://m.edso0.ru/ee6677ed
bubmmoteka IIOK
51 P
CHietme sajat https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HAHUHU 110 TeMe "DIEKTPOMArHUTHBIE bubmiorexa LIOK
" P https://m.eds00.ru/401024a9
KOJIeOaHUs
MexaHudecKkue BOJIHEI. bubnunorexa LIOK
53
XapaKkTepUCTUKN MEXAHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH Bubmorexa ITOK

https://m.edsoo.ru/d9ae1000



https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
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bubnunorexa LIOK

55 3Byk. X
BYK. AApaKICPUCTHIH 3Byka https://m.eds00.ru/138b6f09
Undpa3syk u yabTpassyk. lllymosoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edso00.ru/7380038f
bu6nunorexa LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubnmoreka [JOK
H3nydeHue 31eKTPOMarHuTHBIX BOJIH https://m.edso0.ru/714e5db1
OHeprus 31eKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TpuMeHeHue JIeKTPOMAarHUTHBIX bubmorexa LIOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJeBUaeHNA. Pagronokamus. bubnunoreka LIOK
ONEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpPY’KaroIllel cpebl
62 KonTponbHas pabora no teme bubmmnoreka HOK
"Konebanus u BoiHbBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOJIUHEHHOTO bubnmnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa I HB/II[OHHHGP'III:;OFO brbmmorexa [TOK
p https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpenomnenue cBeta. AGCOTIOTHBIN U bubmuoteka [IOK

OTHOCHUTEJILHBIN ITOKa3aTelb

https://m.edsoo.ru/bc2e55cd
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npenomiieHus. IlonHoe BHyTpeHHEee
oTpaxenue. [IpenenbHblid yroi
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXEHUS U [IPETOMIIEHUS buGnuorexa [IOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
68 cBera. CloXKHBII cocTaB 0€eJIoro ceera bubnnorexa LHOK
' ' https://m.edsoo.ru/d8elc3be
LBer
69 JInn3el. @OKyCcHOE pacCTOSIHUE U bu6mmoteka [JOK
onTuyecKas Cuiia JIMH3EI https://m.eds00.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U Bbu6mmotreka [JOK
HUX cucTeMax. Y BeJIMYSHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 A300paKEHUH, MOIYYAEMBIX C bubnnorexa [JOK
p ’ yi https://m.edso00.ru/5a868f09
[IOMOIILIBIO JIH3
72 I';ma3 xak onruueckasi cucreMa bubnmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 Il I/IMeHI/IMO)(:J[TI/I re(l)oMJ;T NYECKOU bubnnorexa [JOK
p p https://m.edsoo.ru/cd174a10
OIITUKHA
74 CKOpOCTh CBETA U METOBI €€ bubnnorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bubnmnorexa LIOK
76 "
HTepepeni caeTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKHN. Y CIIOBUS Bbubmuoteka [IOK
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HaOJI0IeHUST MAKCUMYMOB U

https://m.edsoo.ru/c6416d48

MHUHHMYMOB
bubnunorexa LIOK
7 P
8 CHICHHE a1t https://m.eds00.ru/3061de2b
bu6nunorexa LIOK
” [pnvenenne unrepdepeniun https://m.edsoo.ru/668edbc8
bubnunoreka LIOK
80 Jlngpaia caeta https://m.edso0.ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubnunoreka LIOK
2 P
8 CHLICHHE 3a/1a4 https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
ITonsapusanus cera https://m.edso0.ru/e9890fe9
bubnuoreka [{OK
4 P
8 CHLICHHE 3a /a4 https://m.edsoo.ru/c56c8158
85 CBETOBEIE SIBJICHUS B IIPUPOLIE bubmorexa HOK
PHPOZ https://m.edso0.ru/0b36363d
86 O06o01eHre 1 cucTeMaTru3aIus bubmuoreka [IOK
3Hanuii mo teme "Onrtuka" https://m.edsoo.ru/8a14748b
87 Konrponbnas pabora no reme bubmuoteka [IOK
«OnTtukay» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBLHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH but6mmoreka [IOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch
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[IpocTpaHCTBEHHO-BPEMEHHOU
unrepBai. [Ipeodbpazoanus Jlopenia.
YcioBue NpUuYMHHOCTH.

bubnunorexa LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHne BpEeMEHH B COKpaIlleHHe
IUTAHEL
01 OHeprusi U UMITYJIbC PEISITUBUCTCKON bubmmoreka [JOK
YaCTHIIEI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
92 AMIIYIbCOM PEIATUBUCTCKON YaCTHIIBI buGnuorexa [IOK
Y p ' https://m.edso00.ru/b6258ffa
DHeprust MoKos
93 PaBHOBeCHOE TEILIOBOE U3IYUEHUE bubmorexa LOK
ya https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
4 B
9 3axon ememenus Bura https://m.edsoo.ru/1c5ff752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nmorexa LIOK
% DHEprus M HMITYIBC POTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHb! hoTorddexTa https://m.eds00.ru/8c68e5h9
VYpaBHeHue DiHIITEHA 17151
98 doroaddekra. "Kpacnas rpanuna” bubmmorexa LIOK
- P pari https://m.eds00.ru/01ef4556
doroaddexra
99 HaBnenue cera. OnwiTh I1. H. but6mmorekxa [IOK
Jlebenena https://m.edso0.ru/64b4f966
100 BostHOBBIE CBOIICTBA YaCTHII bubnmorexa LOK

https://m.edsoo.ru/f59cfcec
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Bounsl ne bpoia. /InuHa BoJIHBI e

. bubnuorexa [JOK
101 bpoia 1 pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIM3alUH JIBIKYIIECHCS YaCTHIIBI
bubnunoreka LIOK
102 K - i
0 OPHYCRYIAPHOBOTHOBOR AyATHIM https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6muoteka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka usMepeHuid B MUKPOMHUPE.
104 Coo;[Hg)meHm HGI())H e eHéHH(fCTef/'Ip bubmorexa HOK
N et https://m.edso0.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sanad https://m.edso0.ru/e70195bd
N bubnuoreka [{OK
1 P
06 CHICHHE PaciCTHbIX Sa/ad https://m.edsoo.ru/ee9b3182
KoHnTpomnpHas padoTa mo Temam: By 10K
nOIMOTEKA
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moens aToMa bubmorexa [JOK
. P A https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubnnorexa [JOK
JHEpPruu aroMa Boaopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
W3JIyYEHHE CBETa https://m.edso00.ru/f945d85c
112 TMasep bubmmoreka [IOK

https://m.edsoo.ru/2288a0c4
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Hyxnonnas mozens saapa
['eiizenbepra-MBanenko. 3apsa u bubmmoreka [JOK

MacCOBO€ YUCIIO sifipa. M30TombI. https://m.edsoo.ru/34adasde
PannoakTuBHOCTH

113

3aKOH pain0aKTUBHOI'O pacnaja.
CBoiicTBa HOHU3UPYIOIIETO

114 u3JlydeHus. Biusnue 1 bubmorexa [OK

https://m.edsoo.ru/aab98bef

pPaarnOaKTHUBHOCTH HaA XKUBBIC
OpraHru3MhbI. HOSI/IMeTpI/ISI

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledekt Macco spa.

SnepHble peakuuu. SaepHrie
Aep peart Aep bubnunoreka LIOK

115 peaxTopsl. [IpoGiieMs! ympaBiseMoro 1 https://m.eds00.ru/ff1758d0

TEPMOSIIEPHOTO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHA
AJIEPHOMN YHEPreTUKH

Mertoast peructpanuu u
HCCJIICAOBAHUS BJICMCHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3aUMOICHCTBUS.
bu6nmorexa LIOK

116 b ) 1
APHOHBL, ME3OHBI M JICTITOHDL https://m.edsoo.ru/lac08a5b

[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiIrooHHast MOsieNb
alpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepusi U TEMHas bubmmoreka [JOK

117
sHeprus. EnuncTBo pusmueckoi https://m.edso00.ru/c026fd37

KapTHUHBI MUpa

Oransl pa3BUTHS aCTPOHOMHUHU. bu6muoreka [JOK

118
3HaueHUe aCTPOHOMUH https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

bubnunoreka LIOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHX https://m.edso00.ru/39c44028
HUCCIEO0BAaHUN
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAJHOTEIECKOIIBI bubmorexa LIOK
P : https://m.eds00.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bun 38é3nnoro He6a. Co3sesnus,
121 SIpDKHE 3BE3JILI, IUTAHETEI, UX BUIUMOE bubnnorexa [IOK
P AL, ’ A https://m.edsoo.ru/aac588eb
JIBIYKEHUE
Coinneunas cucrtema. CoJHIIE.
122 CoJHe4Hast aKTUBHOCTE. M CTOUHUK bubnnorexa [JOK
o https://m.edso00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE31bI, NX OCHOBHBIE
123 XapakTepUCTUKH. J[marpamma bubmorexa HOK
| Parctep o Anatp .\ https://m.edso0.ru/42169944
CHEKTPaJbHBIN KJIacC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmmorexa IOK
https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .
195 CoBpeMeHHbIE NPEICTABICHUS O bubmmnoreka HOK
MIPOUCXO0KIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE3]]
Muineunsiii [1yte — Hama ['anakTuka.
126 Tumne! ramaktuk. YépHble OLIPHI B bubmorexa TIOK
- 1P p https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
Bcenennas. Pacmimpenne Beenennoil. BuG OK
HOJIMOTEKA
127 3akon Xa66ma. Teopus bomwioro 1

B3pbIBA. PemMKTOBOE HM3ITyueHNE

https://m.edsoo.ru/3dbdf0d2
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128

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

Du3nYecKHii TPAKTUKYM T10 TEME
"HccnenoBanre MarHuTHOTO OIS
MOCTOSIHHBIX MarHuTOB" WU
"HccnenoBanne CBOWCTB
theppomarneTukos" mwm "VccnenoBanne
HeﬁCTBHﬂ IMOCTOAHHOI'O MarouTa Ha paMKy
¢ TOKOM"

®u3NUeCcKuil TPAKTUKYM I10 TEME
"U3mepenue cuisl AMmepa" win
"N3ydyeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" MU
"OnpezeneHre MarHUTHON WHIYKITUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6nmorexa [IOK
https://m.edsoo.ru/67361aef

bubnuoreka [{OK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HUccnenoBanue sBICHUS
AJIEKTPOMArHUTHOW MHAYKIMU" UK
"OnpeneneHyre HHIYKIIMY BUXPEBOTO
MarHMTHOTO MO

https://m.edsoo.ru/c36658da

133

Pu3nYecKuil TPAKTUKYM 110 TEME
"HUccnenoBaHue sBIEHUS
camouHaykiuu'" mwin "COopka Moienn
3JIEKTPOMAarHMUTHOrO reHeparopa’

bu6nmorexa LIOK
https://m.edsoo.ru/b8fb6391

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U MPYKUHHOTO

bu6nunorexa LIOK
https://m.edsoo.ru/5d159d35
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MAasiTHUKOB"

135

136

DuU3nYeCKui MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
IPYXKUHHOM MasiTHUKE"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOIo TOKa
yepes MocCiIeJ0BaTeIbHO COeTUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3uctop”
win "HccrnenoBanue paboThl
HCTOYHHKOB CBETa B IICTIH
IIEPEMEHHOT0 TOKa"

bu6nmorexa [IOK
https://m.edsoo.ru/a28026bd

bu6nmorexa [IOK
https://m.edso0.ru/89dc2d90

137

138

139

140

dusnueckuil NpakKTUKYM 10 TeMe
"N3ydyeHue napameTpoB 3ByKOBOM
BOJIHBI"

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHue nokasaress npeaoMIIeHUsS
crexna" win "l[lonydyenue
M300paKeH!s B CUCTEME U3 TIOCKOTO
3epKajia v JUH3bI"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHMSI OT BEILlECTBA
(Ha mpuMepe KUJIKHUX JIUH3)" WiIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBarOIUX JUH3"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HaGnronenue qudpakumm,
UHTEp(EpEeHIINH U MOJIIPU3ALUU
ceera"

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bubnmorexa LIOK
https://m.edsoo.ru/42569eal

bubnmorexa LIOK
https://m.edsoo.ru/b879fb3f

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737
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141

142

143

144

145

Pu3N4eCKU IPAKTUKYM 110 TEME
"OnpeneneHnue UMITYJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTull (110
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Pu3n4eCKuil IPAKTUKYM 110 TEME
"U3mepenue nocrosinnou [linanka Ha
ocHOBe uccienoBanus Gororpdexra"
nnu "UcciaenoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pekeHHOro aTOMapHOTo BOJIOPOAa
Y U3MEPEHHE MOCTOSTHHON Punbdepra"

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMETpa"
i "M3yuenue nornomienus 6eta-
YaCTHII AJTFOMUHHEM"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOmroaenus 3B€3qHOT0 HEOA
HEBOOPYXKEHHBIM T'JIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH ISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3niusi CeBepHOro Moymapus u
spkue 38€3a61" i "HabmroneHus B

bu6nunorexa LIOK
https://m.edso00.ru/63756¢47

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

bubmmoreka IIOK
https://m.edsoo.ru/c3dabe6e

bubnunorexa LIOK
https://m.edso0.ru/1072021e
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teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
U 3BE3THBIX CKOIUICHUN"

O060011eHNEe U CUCTeMAaTU3aIHS
3HaHuil. Posib GU3UKK 1 aCTpPOHOMHH B

bubnunoreka LIOK

146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
N . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3THYECKOH chepax
JIeITCIIbHOCTH YCIOBEKA
O06o001IeHe U CUCTEMaTH3aIUs
147 3HaHuid. Postb u MecTo Gpusuku u bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edso00.ru/18f19f7c
KapTHUHE MHUpa
O0600mIeHne 1 CHCTeMaTH3aIis 3HAHUH.
Ponp pusmueckoit Teopun B
(I)OpMI/IpOBaHI/II/I HpeILCTaBJ'IeHI/Iﬁ (0]
bu6nmorexa LIOK
148 (bu3nYeCcKOil KapTHHE MUPA, MECTO 1
. https://m.edsoo.ru/e7d400f4
(hu3nvecKoil KapTUHBI MUPA B 00IIIEM
psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTaBICHUN 0 IpUpoe
149 O06o00611eHNe U cUCTEMaTU3ALUS bu6mmoteka [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o0mIeHre U cucTeMaTr3aIus
152 3HaHuH 1o Teme "CTtaTtHka TBEpIOro bubmmorexa TIOK
" P https://m.edso0.ru/3cca482e
Tela
153 O00011eHNe U CUCTEMATU3 AL bubmmoreka [IOK

3HaHUN 110 TeMe "3aKOHBI COXPAHEHHUS

https://m.edsoo.ru/32a4d1a0
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B MexaHuke"

O00011eHrEe U cCUCTEMAaTU3ALIIS

. Bbubnuoreka LIOK
154 3HaHMit 10 Teme "OCHOB! https://m edsoiI ru/ed440ca8
MOJICKYJISIPHO-KUHETHIECKON Teopuu’” T '
O00011eHNE U cCUCTEMATU3ALIIS Eu6 OK
N HOJIMOTEKA
155 3HaHui o Teme "TepMoauHAMUKA. a
T " https://m.edso0.ru/c63f7¢c10
€IUIOBBIE MAIIIHEI
O00011eHrEe U cCUCTEMAaTU3ALIIS
156 3HaHUM 1o TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus Benlectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHE U CHCTEMATH3 AL Bt LOK
B HOJIMoTEKA
157 3HaHUM 10 TeMe "DIeKTpUIecKoe
| https://m.edsoo.ru/3bf0def9
roJje
O0001IeHNE U cCHCTEMATH3AINS Eus OK
. . HOIMOTEKA
158 3gaHui 110 Teme "I1oCTOSTHHBII 1
. " https://m.edsoo.ru/71453ee6
AIIEKTPUICCKUI TOK
O00011IeHNE U CHCTEMATH3AIUS B OK
. HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IUYHBIX 1
" https://m.eds00.ru/3d40077a
cpenax
160 O06o011eHre U cucTeMaTu3alus bubnmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBubIit ypok. O6001IeHNE U
. Bbubnnorexa IHIOK
161 cUCTEMATHU3aINA 3HAHUH 10 TEME . 1
" eKTpOMATHHTHAS HHIYKIA" https://m.eds00.ru/053e2248
Peseprubrit ypok. O6001eHuE 1
. Bubnuoreka IIOK
162 CUCTEMATH3AIINAA 3HAHUH 110 TEME 1

"MexaHndeckue Koiaeoanus"

https://m.edsoo.ru/d6310bfd
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PesepBHeiit ypok. O600IICHHE U

163 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1 buGnuorexa [IOK
1 https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHbIE KosieOanus"
PesepBHeiit ypok. O600ICHHE U
164 CHCTEMAaTU3alMs 3HAHUH 110 TeMe 1 bubnunoreka LIOK
"MexaHu4YeCcKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlii ypok. O0001IEHIE U
165 CHCTIe)MaTmZp Hst 3HaHI/H7IIlI 110 TEME 1 Bubmiorexa OK
" " " https://m.edso00.ru/52ad1603
Onruka
PesepBHEblil ypok. O0001IIEHHE U
P 7P ilI bubnuoreka [IOK
166 cUCTEMAaTH3alKsA 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBHElil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/IBZP 1501 3HaHI/II7IIlI 10 TEME 1 buGnuorexa [IOK
" B . \ https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHEIil ypok. O000IIIEHNE U
168 CI/ICTEM&TI/I?»ZP U 3HaHI/H;III 10 TEME 1 bubnmorexa IOK
" 1 | https://m.edso00.ru/1f511654
duszuka aroma
Peseprubiit ypok. O60011eHIE U
169 CHCTEeMaTH3alMs 3HAaHUH 110 TeMe 1 bubmmoteka IIOK
"®u3nka aTOMHOIO A1pa U https://m.eds00.ru/905c5ce0
3JI€MEHTAPHBIX YaCTHIL"
PesepBHEIi ypok. O000IIIEHNE U
170 CI/ICTIe)MaTI/I?,Zp 1584 3HaHI/H;IH IO TEME 1 bubnnorexa [JOK
" 3 " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBIIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/5e2bb83d
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https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



		2024-10-27T13:19:18+0300
	Филатова Елена Геннадьевна
	я подтверждаю этот документ своей удостоверяющей подписью




