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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTElIbHON
nporpammel, npenctaBieHHbix B @I'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbel  BocnuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe ompenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PacTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno Qusuke gaér
NpEeICTaBICHNUE O IETSAX, COACP)KAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOlIEHHOM ypOBHE.

N3yuenne kypca Qu3MKK yriiyOJIEHHOTO YpPOBHSA TIO3BOJIIET PEATM30BaTh 3aqauul
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Ui NPOJOJDKEHUs OO0pa3oBaHMs B  OpraHM3alusAX MpodecCHOHATBHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo10/10rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAlPEIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIETCS CUCTEMHO-AESITEIbHOCTHBIIN MOAXO.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[IporpamMa mo Qu3MKe HMEeT NPUMEpPHBIH XapakTep M MOXET ObIThb HCHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YriyOJEHHOM YpOBHE NpPU YCIOBMM COXpaHEHHUsS 00s3aTeNbHOU
YacTH COJIEP KaHUA Kypca.

®dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM OMNpENeNIUIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromerocs, B (OpMHUpOBaHHE
YMEHUH NPUMEHATh HAY4YHbIM METOJ| T0O3HAHUS IIPU BBIITOJHEHUH UMM Y4EOHBIX UCCIIEI0OBaHUM.

B ocHOBY kypca (hu3uKu Ha ypOBHE CpEIHETr0 OOMIero 0O0pa3oBaHUs MOJIOKEH PsII UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuzayuu. B cooTBeTCTBHMM C Hel Marepuan Kypca (U3MKH OOBbEIUHEH
BOKpYT (u3nueckux teopuil. Benymmum B Kkypce sBnsiercss GopMupoBaHHE MpPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanuzanus npeanoiaraeT UCMoab30BaHUE T'YMaHUTAPHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PH3UKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMaMH.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3yYEHHBIX TeOpuil U 3aKoHOB. [Ipu 3TOM paccMarpuBaroTCs Ha YpOBHE OOIIMX MPEICTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJEp)KaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS PoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBbl 10 (PU3UKE TOJDKHO OBITH MOCTPOCHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX IPUHLIUIIOB 6a3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YYEHHUYECKOTO OSKCIIEPUMEHTa, BKIIOYAIOMIETO (POHTAIBHBIE YYEHHUYECKUE OIBITH TpH
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBoro W BTOPOrO MOMYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 7To mHTerpanusi paboT MpakKTHKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ1 padoTaMH MPAKTUKyMa OHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOTO, 0O0OIIEHHOTO BUAA O€3 MOMIAroBOil HHCTPYKIIHH.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM MepeuHeM. BoIOOp TeMaTuKu AJi 3TUX BUAOB YUYCHHUECKUX
NPaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHUKAMH 00pa3oBaTeIbHOTrO MpoIecca MCXOIs U3
0COOEHHOCTEH MOYpPOYHOIrO IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
WU3MEpEHUs, UCCIIEOBAHMUS 3aBHUCUMOCTEH (U3NYECKUX BEIMYMH U TOCTAHOBKY OIBITOB TIO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonpiioe BHUMaHUE yAenseTcs pPelIieHUI0 pacu€THBIX U KadeCTBEHHBIX 3a1ad. [Ipu sTom
JUTST PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIONINE TPUMEHSATh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYs NPUMEHEHHE 3HAHWH W3 pa3HBIX pasnenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUe/MpeacKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUH W MPOIECCOB B OKPY)KAIOUICH >KU3HH, TpeOyromme BrIOOpa
bu3HYECKON MOAENH AJIsi CUTYAIlUU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kypc (GpU3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
oOmrero oOpa3oBaHMs TOJDKEH HM3ydaThCs B YCIOBHSIX TIPEJAMETHOrO KaOwHeta. B kaOunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B MporpaMMe Mo (PU3HMKe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JJIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmoHHOEe 000pyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
¢bu3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIOUPUUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHEHUH.



JlaGopaTtopHoe 00OpyAOBaHHE AJsl YYEHHUYECKHX IMPAKTHYECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCleuMBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI JIaOOpaTOpHOrO OOOpYIOBaHUS JOJKHBI OBITH
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

dopmupoBaHKE UHTEPECA U CTPEMIICHHUS 00YUAIOMIMUXCS K HAYYHOMY W3YYEHUIO TPUPO/IHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAy4YHOM METOJE TMO3HaHUA H  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAOLUM SIBJICHUSIM;

¢dbopMHEpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3y4eHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HaYYHBIX J0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O POy (U3UKU JJIsl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NEeSITEeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3Tux Lened olecrneynBaeTcss pelIeHHeM CIEAYIOUIMX 3ajady B Ipolecce
W3YYeHHUS Kypca (GU3UKH Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs:

npuoOpeTeHre cucTeMbl 3HaHHH 00 0o0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIFOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJINHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dbopMEpoBaHUE YMEHUI PUMEHAITh TEOPETHUECKUE 3HAHUS ST O0BSICHEHUS (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON KU3HU;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOIIUX CAMOCTOATENbHOE CO3AaHUE (U3UUYECKOH MOJAENTH, aJeKBaTHOM
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (U3NYECKHMX OCHOB M TPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HHPOPMALUHU, OINPEACICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATEILCKOM, TBOPYECKOM
NesITeTbHOCTH;

pa3BUTHE UHTEpeca K cepam npodecCHOHATBHON NesITeTbHOCTH, CBA3aHHON C (PU3HKOH.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOnéHHBIH ypOBEHb H3YUEHUS
yaeOHoro mnpenmera «®Du3uka» Ha YpPOBHE CpEAHEr0 OO0IIero oOpa3oBaHUs BBIOMpaAETCS
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (U3UKO-
TEXHUYECKOTO MTPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOnaéHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemselii B mporpamme 1o (puU3uKe nepeueHb Ja00paTOPHBIX M MPAKTHIECKUX PabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BbIOOp MpoBeACHUs J1a00OpaTOpHBIX paboT u
OMBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHass HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOIbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CniocoObl n3mepeHus: GU3NYECKUX BEJIMYUH (QHAJIOTOBBIE U IU(GPOBBIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gpu3ndeckux BeITU4UH (a0CONIOTHAS U OTHOCUTEINbHAs).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPIOE TeI0, UleanbHasl )KUKOCTh, HJICAbHBIN T'a3, TOUCUHBIH 3apsn). [ unoresa. duznueckuit
3aKOH, I'PaHUIIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuiabl TOKAa W HANPSOKEHUS] B I[EMH IOCTOSIHHOTO TOKa MPU TOMOIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3nakoMCcTBO ¢ mudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH MIPU MTOMOIIN KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Pannyc-BekTop MaTepuanabHOW TOYKH, €0 MPOEKIMH Ha OCH CHUCTEMBI KOOpIHMHAT.
Tpaexropus.

[Tepememnienue, cKOpoCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS U IMYTH MaTepUATbHON TOYKH OT BPEMEHU U UX TpapuKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTePHAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nukeHue. /[BrxeHne MaTeprualibHON TOYKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIINAFHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHHAOMETp, JBHKEHHE
CHApSJIOB, LIETIHbIE, IIeCTepEHYATHIC U PEMEHHBIE MepeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cuCTeMbl OTCUETa, MILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKECHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue MBIKEHHH C UCTIOIB30BAHMEM MEXaHU3MOB.

ITaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoeHHOro Mo YoM K TOPU30HTY ¥ TOPU30HTANIBHO.

Hampasrienne CKOpOCTH NMPU ABMKEHUU TI0 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTeil, TPaeKTOpUM, CKOPOCTEW JBUKEHHS OJHOTO U TOTO )K€ TE€lla B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yckOopeHuss MpU MPSMOJIMHEHHOM PABHOYCKOPEHHOM JBW)KEHMM 11O
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHI0BaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHue ABuKEeHHs Tena, OPOLICHHOTO FOpU30HTaIbHO. [IpoBepka rumoTe3bl 0 mpsiMoin
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pHOAA OOpalIeHHs KOHHYECKOTO MAsTHHKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH Hprorona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HeroToHa 11711 MaTEpUAIIBHONW TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 UHEPTHON MacCBhl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IIJIAHETHI U OT Treorpaduueckodl muUpoThl. JIBM)KeHHE HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbI Kerutepa. [lepBas kocMuueckast CKOpOCTb.

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

Cuna Ttpennsa. Cyxoe TpeHume. Cuna TpeHHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadpduuuent tpenus. Cusia conpoTHUBIEHUS NMPU ABMXKEHUU Tella B JKMJIKOCTH WIIM Trase, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocraruueckoe nasinenue. Cuna Apxumesna.

TexHHueckue yCcTpOHCTBA M TEXHOJIOTMUYECKHE ITPOLECCHl: MOAIIUIIHUKN, ABUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>XeHUS TN B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMaxX OTCUETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIAPOB PAa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEACHUEM MACChI TEJa
Ha €r0 YCKOPEHHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHHMKAIOIINX B PE3YJIbTAaTe B3aUMOACHCTBUS TEI.

W3mepenne Macc 1o B3auMOJECUCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpeHHOM NOABEME U I1aJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS NOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMYKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHM IBUKEHHsSI Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JErKui OJI0K.



W3mepenne koddduirieHTa TpeHUs M0 BEIUYMHE YTIOBOTO KOAPPHUIIMEHTA 3aBUCUIMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3yuenue nBukeHUs rpys3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teino. [locTynarenbHoe U BpalaTeIbHOE JIBUYKEHUE TBEPIOTO Tea.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUHMBOE, O€3pa3InyHOE pAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepUallbHOW TOYKH, CUCTEMbl MaTepHallbHbIX TouyeK. LleHTp Macc cucreMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT uMIysnbca MaTepuadbHOM TOYKH. [IpeacraBieHne O COXpaHEHWH MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MalloM W Ha KOHEYHOM mnepemerieHud. ['paduueckoe npenacrasieHue
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPrUM MaTepUAIbHOIN TOUKH.

[ToreHnnanpHBle M HEMOTEHIMAIBHbIE cuibl. IloTeHnmanbHas sHeprus. [loTeHnuanpHas
SHeprust ynpyro aeopmupoBaHHONW NpyXuHbI. [loTeHIMaNbHAs 3HEPIHs Tela B OJHOPOJAHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KocMUYeCKasi CKOPOCTb.

CBsi3b paOOThI HEMOTEHIMATIBHBIX CHJI ¢ U3MEHEHHEM MEXaHHMYECKOM PHEPTUU CHUCTEMBbI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymiu s uAeadbHOM >KUJIKOCTH Kak CIEICTBHE 3aKOHA COXPAHEHUS
MEXAHUYECKOM SHEPTUN.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3Mepenne MOIHOCTH CUJIBL.

H3MeHeHne 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHble npeBpanieHuss KMHETUYECKOM M MOTCHLUMAJIBHOW DHEPruil NpU JEHCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHJIbI YIIPYTOCTH.



CoxpaHeHue SHEpruH MpHu CBOOOIHOM Ma/ICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

W3mepenune uMitysbca Tena o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJgiekyJsipaasi pM3uKa ¥ TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI MeopUul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KuHeTHueckod Teopun (MKT), ux ombITHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKEHHE. XapaKTep IBIIKCHHS W B3aMMOJICHCTBHS
YacTull BemecTBa. Moenu CTpOeHUs T'a30B, KUIKOCTEH U TBEPIBIX TelI U OObSICHEHHUE CBOWCTB
BElIECTBA HAa OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BewectBa. [locTostHaas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa um crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mopnens uaealbHOrO raza B MOJIEKYJSIPHO-KMHETHYECKOW TEOpUM: YacTULBl Tasa
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kianelipona. AOCONIOTHAsS TeMmIeparypa
(wkanma temmeparyp KensBuna). 3akon Jlamprona. M3omporecchl B HOealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe MmpencTaBieHre U30MPOILECCOB: N30TEPMa,
u30xo0pa, nzodapa.

CBs3p MEXIy [aBJIEHUEM U CpeAHEH KHHETUYECKOW DSHEpruel MoCTyNnaTelbHOIo
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJIEIbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW TEOpUH U/I€aIbHOTO ra3a).

CBs3bp  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHei
KMHETUYECKOW dHEPruel MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECChl: TepMOMETp, Oapomerp,
MOJIyueHUE HAHOMATEepUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mojenb 6pOYHOBCKOTO JTBH)KEHUSI.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddyzus xxuakocTent.

Mopens onbiTa [lITepHa.

[TputsxeHue MOJIEKyII.

Monenu KpucTasIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne WU30TEpMHUYECKOro Tpolecca (PEeKOMEHJIOBAHO HCIHOIb30BaHUE HH(POBOI
nabopaTopun).

N3y4eHne n30X0pHOIo Impolecca.

Nzyuenue nzobapHoro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmonunamuueckas  (TZ)  cucrema. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEepMOJIMHAMUYECKON  cucTeMbl. BHemHue ©  BHYTpeHHME mapaMmeTpbl. [lapamerpsl



TEPMOJIMHAMUYECKON CUCTEMbI KaK CpeJHHE 3HAYEHHUS BEIMYMH, OMUCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YypaBHEHME
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUH. Y CJIOBUS MPUMEHHUMOCTH
TOM MOJENIN: HHU3Kas KOHIEHTpAIMs 4YacTUIl, BBICOKHE TeMIlepaTypbl. BripaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOT'O UACAIIBHOTO ra3a.

KBa3ucrtaTnueckue u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKe. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI 0e3 coBepIIeHUs: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. Temno€MkocTh Tena. YAelbHAas W MOJSpHass TEMJIO0EMKOCTH
BellleCTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuiMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KonnyecTBo Temnorsl u padoTa
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPIrur TEPMOIUHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKHU I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJOAHOrOo Tela K OoJjiee Harperomy 0Oe3 kommeHcanuu (Kmaysmyc).
HeoOpaTMOCTh MPUPOTHBIX MTPOLIECCOB.

[TpuHIMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1/1. [{ukn Kapho.

OKOJIOTUYECKHE ACTEKThl UCIOIb30BaHUs TEIUIOBBIX ABUTaresneil. TemnoBoe 3arps3HeHHe
OKPYXKarOILEeH Cpebl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOTyYE€HHE CBEPXHU3KHUX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLIOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMrepaTypsl IPH aIiadaTHueCKOM PaCIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJENbHBIX TEMI0EMKOCTEMN BEIIECTB.

CniocoObl U3MEHEHUsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHOU TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHne B3aUMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoovl.

[TapooOpa3oBanne u KoHAcHcamus. Vicmapenue wu KumeHue. YenpHas TeIuioTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHass 3aBUCUMOCTh IIOTHOCTH M
JABJICHUSI HACBIIICHHOTO TMapa OT TEMIEPaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJIEHUS B )KUJIKOCTH.



Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
[TnaBnenue u KpucTauIM3auus. Y JenbHas TerioTa iasineaus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactshkenune u cxarue. Cnsur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

TemoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclUIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHMH YaCTHIl BEIIECTBA KaK IMPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MIEPEXOAX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KOApdUIMEeHT MOBEpXHOCTHOTO HaTshKeHUs. KanuuispHbie
ABJICHU. JlaBlieHre o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

TexHuueckue YCTpOICTBA U TEXHOJIOTMYECKHE TMPOLECCHI: JKUIKUE KPHUCTaJUIbI,
COBPEMEHHbBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu NnOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

Kanwnsipusie saBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI U3MepeHHst BIaKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

W3MmepeHue yaAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILIEHHH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMalii pe3HHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUUYECKHN 3apsan. J[Ba BuAA 3IEKTPUUYECKUX
3apsnoB. IIpOBONHMKM, NMANEKTPUKH W TOIYNPOBOAHMKH. ODJIEMEHTApPHBIA SJIEKTPUUECKUN
3apsA]. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neicTere Ha 31eKTpUIeCKUe 3apsibl.

Hanpsoxénnocts  anexkrpuueckoro mousd. IIpoOubiid 3apsn. Jlunum HanpsoxkEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3IEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHIMANOB U HAINpPSKEHUE.
[loreHumanpHass  3HEprus  3apsga B DJIEKTPOCTaTUYECKOM  IIOJIE. [ToTennman
AJIEKTpocTaTuyecKkoro mnouss. CBs3p HANpPsDKEHHOCTH MOJIE W PA3sHOCTH MOTEHLUAJIOB s
3IEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOJHOTO).

[TpuHLUII CYyNIEPIIO3ULINH DIIEKTPUYECKUX MTOJIEH.



[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOUM cdepsl. Ilone paBHOMEpHO
3apspKeHHOro 1o o0wnémy miapa. Iloje paBHOMEpHO 3apsKEHHOH OECKOHEUHOM IIOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIMATIbHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JI€E. J{UdneKTpuyecKas NpOHUIAEMOCTh BEILECTBA.

Kongencarop. DneKTpoE€MKOCTh  KOHJEHCATopa. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe  coeauHeHue  KoHaeHcaTtopoB.  [locnmemoBarenbHOoe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHME 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM JJIEKTPUUYECKOM TIOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: 3JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAsS 3aIIUTa, 3a3eMJICHUE DIIEKTPOPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPsHKCHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Moguens 3nekTpocraTuieckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DINIeKTpOCTaTUYECKas 3allIHTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT TIUIONIAJAM  IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEprusi AMEKTPUIECKOTO TOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apska v pa3psiika KOHIAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadéopamopnuvie pabomul, npaKkmuxym.

OueHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHus: JHEPTUU 3apsH>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOJINO/1A.

N3yuenune mporekaHus TOKa B LETH, COAEPKAIICH KOHACHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpSOKEHHs) TPH  MOCIEA0BATEIHHOM
COCTMHEHUH KOHICHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VCTOUYHMKM TOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

DNEKTPUUECKOE  COMPOTUBJIEHUE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI WM TUIOMIAJU IOMEPEYHOrO CEYCHHS. YIEIhbHOE COMPOTHBIICHUE
BEILIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOomHOCTh 3JEKTPUYECKOT0 TOKa. TernnoBasi MOLHOCTb, BbIAEIsiEMast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma g MOJTHOMU
(3aMKHYTOM) 3JIEeKTpUUYECKON Lienu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHuE.

KoHzeHcaTop B ienu MoCTOSIHHOTO TOKa.

TexHu4yeckue yCTPONCTBA M TEXHOJIOTMYECKHE IMPOLECCH: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTIUH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HAIIPSKEHHUS.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUs U MaTepuaia.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTHUBIEHUS IPU IOCTOSHHOM
HAIPSDKEHUU.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKA
BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH NOTEHUIMAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEUHEHUS PE3UCTOPOB.

H3mepeHue yaenpHOro COnpOTUBICHUSI IPOBOTHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKaJIMBAHUS.

YBenuueHue npeena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C rabBaHUYECKOT0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKa
B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OnekTpuyeckas MIPOBOAMMOCTh pa3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  CONPOTHBIEHUS  METANIOB  OT  TEMIEpaTyphl.
CBepxXnpoBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOIUTHYECKAs IUCCOLMALMS. JIEKTPOJIN3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnekTpuueckuid TOK B raszax. (CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHblie TUIIBI caMOCTOATENBbHOTO pa3pana. Monnus. [lnazma.

TexHuueckue yCTpPOMCTBA M IPAKTHUECKOE IPUMEHEHHWE: Ta30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OJCKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE MPOBOIUMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

Habmronenue anekrpornusa.

H3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.



Du3nYecKHil NPaAKTUKYM.

CrniocoObl u3Mepenust (U3NYECKUX BEJIMYMH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3MUYECKHX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX THIIOTe3 (BbIOOp M3 paldoT, ONMHUCAHHBIX B TEMaTHUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3e C KypcaMHd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MNPOEKUUU Ha OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOH mpupoje, auddysus, 0ocMocC, TEII00OMEH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJIi BBIPAOOTKH «TEIUIOBOI» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKEHHE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4yeHrne HaHOMAaTepHUaloB, TEIIOBbIE CBOMCTBA TBEPABIX Tell, KHUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, JJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOJIUTHYECKas
TUCCOLIMAIS, TaTbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbl, 0APOMETpP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U Jpyrue), ABUTaTeIb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM XOJIOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATepHalioB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHUecKas  3alluTa,  3a3eMJICHUe
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TIPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE NMOCTOSHHBIX MarHUTOB M INPOBOJHUKOB C TOKOM. MarHmTHoe MoOJe€.
BekTop marHuTHOM MHAyKIMH. [I[puHIMN Cyniepno3nnuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WUHAYKIHH.

MarsutHoe nosie NpoBOJHUKA C TOKOM (NPSMOrO IMPOBOJHUKA, KaTYIIKHM M KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHna, e€ HampaBieHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

MaruutHoe nosze B BeuecTse. eppoMarHeTUKy, napa- 1 1MaMarHeTUKH.



TexHu4yecKkne YCTPOMCTBA M TEXHOJIOTMYECKUE TMPOLECChl: MPUMEHEHUE MOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIUA MAarHUTHOTO TIOJII TIOJIOCOBOTO U MOJKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>xXeHus My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUIT AEHCTBUSA 3IEKTPOU3IMEPUTEIHHOTO MPUOOPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MAarHWTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InekmpomazHumHan uHOYKuus.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTopa MarHuTHOM uHaykuuu. DC
MHAYKIUU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuu Papanes. BuxpeBoe 3iieKTpuUecKoe IoJIe.
Toku dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4yeckne yCTpPOHWCTBA M TEXHOJOTHYECKUE TPOIECCH: HWHAYKIIMOHHAS TIEYb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmronenue siBIeHMs SIEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKa.

ITpaBuio Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOW (MeIHOM) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

UccnenoBanue 3apucumoctt IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKa B
TN,

Yuenuueckuit skcnepumenm, nadopamopusvie pabomot, npaKmuKym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenne UHAYKIIUA BUXPEBOI'O MAarHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIAYKIUU.

COopka MoIeNH NIEKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHaasg cucrema. CBOOOIHBIE KOJIEOAHUS.

apmonnueckue  konebanms. KuHemaTwdeckoe W JAMHAMHYECKOE  OIMKCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUsT MEXaHWYEeCKOW dHepruu). BwiBonx



TUHAMHYECKOTO ONMHCAaHWUsS TApPMOHHMYECKUX KONEOAHWA W3 WX DJHEPreTUYecKOoro u
KMHEMaTUYEeCKOTO OMUCAHMUS.

Ammuintyna u (asza konebGanuii. CBsi3b aMIUIMTYAbI KOJeOaHMH MCXOAHOM BEITHMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBoO6OAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxarommx KojeOaHusX. BwiHykaeHHsle Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABUKECHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBbIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHu
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCUBHOM IMpPYXKHHE C LeNbi0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KojieOaHusX rpy3a Ha MpYyKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenune 3aK0HOB JIBIXKEHHS TeJla B X0/1€ KoJieOaHUM Ha YIIPyroM IoJiBece.

N3yueHue ABUKEHUS HUTIHOTO MAasITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILUTUTY IbI 3aTYXAOMINX KOJIeOaHuUi.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYABl 3apsjia KOHAEHcaTopa C
aMILTUTYJION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaromuye DJIeKTPOMarHUTHbIE KojeOaHusl. BBIHYXICHHBIE DJIEKTPOMATrHUTHBIE
KoJie0aHusl.

ITepemenHbi TOK. MOIIHOCTh TEPEMEHHOrO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS IPU Pa3IUIHON (opMe 3aBUCHMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

CunycouganbHbId IEPEMEHHBIN TOK. Pe3ucTOp, KOHJIEHCATOP U KATYIIKA MHAYKTUBHOCTH
B LIETIH CHHYCOMIAJIBHOIO ITEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHH.

Wneanvueiii Tpanchopmatop. [Ipon3BoacTBoO, mepeaadya U MOTpeOieHHEe IIIEKTPUIECKON
SHEPTHH.

DKOJIOTUYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTpodHEepruu. KynbTypa HCIonb30BaHUS
AJIIEKTPOIHEPTHH B TTOBCETHEBHOM JKH3HHU.

TexHu4yeckue yCTPOHUCTBA M TEXHOJIOTMYECKHE MIPOLIECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusiorpaMmsbl SJIEKTPOMArHUTHBIX KOJICOaHUM.

['enepaTop He3aTyXaroMUX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Monenb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHbIE CHHYCOUJANIbHBIE KOJIEOaHNUS.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO U MIPHHIIUIL ACHCTBHS TpaHCHOopMaTOpa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEN0BAaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKY U PE3UCTOP.

HabutoieHune 351eKTpOMarHuTHOrO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble W TpOAOTIbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJMHA BOJHbI. CBONCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTepPepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI M3Jy4EHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anmuas
OpHUEHTAIINS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXKEHHWE, IPEIOMJIEHHME, IOJISIpU3aLINs,
uHTephepeHIus U TudpaKiius.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paINOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauonpuéMHHUK, TeJNeBHU30p, aHTeHHa, TenepoH, CBYU-meub, ynabTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpavyuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HabmioneHue oTpaxeHus U NMPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue unrepdepeHny u 1uppakiiuy MeXaHM4ecKux BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTephepeHIus.

OO6HapyxeHue HH(ppaKpacHOTo U YIbTPa(hHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. llocTpoeHHEe H300paKEHHM B TIJIOCKOM
3epkane. Cheprueckue 3epkania.



[Ipenomnenue cBeta. 3akOHbI TPETOMIIEHUS CcBeTa. AOCOJIOTHBI  MOKa3aTelb
npesomiieHuss. OTHOCUTENIBHBIM ITOKa3arenab NpesoMiieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa U
COOTHOLLEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 IpaHully pas3zaeia
JBYX ONITUYECKUX CPEZ.

Xon nyueit B nmpusme. ucnepcus csera. ClioxHBIH coctaB Oenoro cera. Liger.

ITostHOE BHYTpeHHEe oTpakeHue. IIpenesbHbIi yroi MoMHOro BHYTPEHHETO OTPAKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOI'O PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEJILHOT'O I10KA3aTeNs IPEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xox y4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKM U OTpe3Ka IPAMON B COOMPAIOIUX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

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

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIOZIGHNsT MaKCMMYMOB M MHHMMYMOB B HMHTEPQEpPEHIMOHHON KapTHHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccuyecKX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TIJIABHBIX
MaKCHUMYMOB IIPH [1aIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHuueckne yYCTpPOMCTBA M TEXHOJIOIMYECKHE IIPOLECCHl: OYKH, JyIa, IEPUCKOII,
¢doroannapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MNPOCBETICHUE ONTHUKH, BOJOKOHHAS
OITHKA, TU(PAKINOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

HaG:roeHue nmosHOro BHyTpeHHEro oTpakeHus. Mojiens cBeToBoIa.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB YepPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habumroienne 11BeTOB TOHKUX MJIEHOK.

Habmonenue nugpakiuu ceera.

N3ydenre AuppaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiimioHHOTO CIIEKTpa.

Hab6nronenue aucnepcun cBera.

Habmronenue nosisipu3anuu cBeTa.

[TprMeHeHre NoaSpOUI0B ISl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenne nokaszaresns NpeaoMIICHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BellecTBa (Ha MPUMEPEe KHUJIKUX
JIUH3).

N3mepenue GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tony4yeHnue n300paxkeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxyu, nHTEpYEpeHInd 1 MOJISpU3alluy CBETa.

W3y4eHne noasspu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU JUAJICKTPHKA.

N3yuenne naTepEpEHIINN Ja3epHOTO U3TYUCHUS Ha IBYX LIEIIAX.

Hab6nronenue aucnepcum.



Habmionenue u nccienoBanue JUQPpakinOHHOTO CIIEKTPA.

H3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHHs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBai.  [IpeoOpasoBanust  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAlLlEHUE
JUIMHBI.

DHEprus U UMILYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13bp Macchl € 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHHUYeCcKne YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLECCHl: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YueHn4ecKui 3KCIepuMeHT, 1a0opaTopHble paboThl, IPAKTUKYM.

Omnpeznenenne UMITYJIbCAa W DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsDKEHHBIX YacTUI] B MArHUTHOM T10J1€).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBecHOe TerioBOe wu3MydeHUE (M3IydeHUE aOCONMIOTHO YEpPHOro Tena). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CtoneroBa. 3akonsl poTodrddexra. YpaBHeHue DitHIITEHHA
st poroadpdexra. «KpacHas rpanuna» Gorosddexra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
a0COJIIOTHO OTpakaroIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BonnoBeie cBolicTBa yactull. Bomuel ne bpoina. imHa BonHel ne bpoitid u pasMepsl
o0jmacTu  JoKanu3alMM  JBUWXKylleiics dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 37eKTPOHOB Ha KpUCTaIax.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHUs HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoicTBa M TEXHOJIOTMYECKHUE IMPOILECCHl: CIIEKTPOMETP, (POTORIEMEHT,
doTonaTuuK, TYHHEIbHBIA MUKPOCKOII, COTHEYHAas 6artapesi, CBETOAHO/I.

Hemoncmpayuu.

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneuynas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO cTpoeHus aToMa. [lnanerapuast moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3ny4yenue u morsomieHne (OTOHOB NPH MEPEXOoJie aToMa € OJHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXKJIEHHOE M3J1y4yeHHEe cBeTa. Jlazep.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHBIM aHaIU3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopna.



Habmronenne nuHeHYaThIX CIIEKTPOB.

VY CTpOICTBO U AEUCTBHE CUETYMKA HOHU3UPYIOIIUX YaCTHULL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3IYYEHMUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HabGmonenue nuneiyaToro crexkTpa.

HccnenoBanue CreKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U U3MEPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas moznens sinpa ['elizenOepra—Banenko. 3apsa sapa. MaccoBoe 4MCIIO sipa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4EHHUE.

3aKOH paJUMOaKTHBHOrO pacnaaa. PaavoaktuBHble u30TONbl B mpupoge. CoiicTBa
VMOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paquoakTUBHOCTH HA KUBBIE OPraHu3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

OHeprus cB3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Anepubie peakuuu. J[lenenne wu cuHte3 snep. SAnepHsie peakropbl. IIpobGiemsl
YIPaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AacleKThl pa3BUTHUA  SIIEPHOU
HHEPreTUKHU.

MeToapl perucTpalny U UCCIEA0BaHUsS YIEMEHTAaPHbIX YaCTHII.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapuoHbl, Me30HBI U JenTOoHHI. [IpencraBinenue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.

®wusuka 3a npeaenamu CtannapTHol Mojenu. TéMHas MaTepust U TEMHas SYHEPTHsL.

EnuncTBO n3mueckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTMUYECKHE IMPOIIECCHl: JO3UMETp, kamepa BuibcoHa,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuTud acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMH. [IpUMEHUMOCTh 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

MeTtonbl acTpOHOMHYECKHX uccieqoBaHuil. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
pasnoTeNecKoNbl, BHeaTMOCc(hepHas acTpOHOMHUS.

Bup 38é31H0r0 HeOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrtema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE37.

3BE31bl, WX OCHOBHBIE XapAKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHBIA Kjacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM I1OCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muineunsbiii [1yte — Hamia I'anaktuka. [lonoxenne n aukenne Connua B ['anaktuke. Tumnbt
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM — TJIa30M € HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX IMPUWIOKEHUN [UId OIpElesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11si CEBEpPHOTO MOIyLIapus U IpKUe 3BE3/1bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKUil NPAKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLleHKa  TIpaHuIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHUX
paszenax «Y4eHU4eCKUi 3KCIepUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO6oOueHne W cucTeMaTH3alMs — CcoJAep)KaHMs — pas3zieoB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3MKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuKa», «Komebanus u BOJHBI,
«OCHOBBI CHEIMAJIBHONM TEOPHUM OTHOCUTENBHOCTHY, «KBaHTOBas Qu3uka», «IeMEHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax MeATETbHOCTH 4YeNOoBEeKa, poiib M MecTo (M3UKH M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHHE ONMCATEIBHOM, CHCTEMAaTU3HUPYIOLLEH,
OOBSICHATENIBHOM M MMPOTHOCTHYECKON (DYHKIHIA (pr3HUecKor TEOpHH, pOib PU3UIECKON TEOpUHr
B (hopMUPOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJE.

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢pusnku yriyOonéHHoro ypoBHs B 11 kiacce ocylecTBIsIeTcs ¢ Y4ETOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemHuvie noHAmMUA, C6A3AHHbBIE C UFYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
ABJICHUE, Hay4yHbIH (hakT, rumores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbLHBIE
npuOopsbl, nudposas 1adopaTopusl.

Mamemamuka: perieHre cucTeMbl ypaBHeHui. Tpuronomerpuueckue GyHKLIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEeKTOphl M HX
NPOEKIIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3IIEMEHTAapHBIX (DYHKIIMMA.
[Tpusnaku no100us TPEYroabHUKOB, ONPEEICHNE TUIOIA U TUIOCKUX GUryp u oobéma ter.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH Npupoje, KoyiebarenbHble IBUKEHUS B
KUBOM  TpHUpOJE,  DKOJOTHYECKHME  PHUCKM  TpPU  TMPOU3BOJACTBE  DIIEKTPOIHEPTHUH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyJIbTPa3ByKOBas JAMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUSI B )KUBOM MPUPOJIE.

Xumusa: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpachua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3€MHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, AIEKTPOABUTATEND
SIkoOu, TreHepaTop NEPEeMEHHOI0 TOKa, MHIYKIMOHHAs IIe4b, JIMHUU DSJIEKTpolepenad,
ANIEKTPOABHUraTeNb, paxap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOEKIHMOHHBIA amnmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIC IPUEMHHKH, SI€pHAsi SHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BuUTHSL.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3YJIbTATDI



JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOro mnpenmera «PHU3MKa» JOJKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOMN LIEHHOCTHBIX OPUEHTALUH, O3UTUBHBIX BHYTPEHHUX YOSKICHUMH,
COOTBETCTBYIOLIMX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO
OIIbITA U ONBITA JEATEIILHOCTH B MPOLECCE PeaIn3alMd OCHOBHBIX HAIPaBJIECHUN BOCIUTATEIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE B YACTH:

rPa’kAaHCKOr0 BOCIIUTAHMSA:
e CchOpPMHPOBAHHOCTh TPAKIAHCKOW TMO3UIMHU OOydYalOmerocs KaK AakTHBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUIICKOT0 OOIIECTBa;
® [PUHATHE TPAJULHOHHBIX OOILIEUETOBEYECKUX T'YMAHUCTHUYECKUX U JEMOKPATHYECKHUX
LIEHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JIESTEIBHOCTh B HMHTEpPECax TPaKTaHCKOTO OOIIEeCTBa,

y4acTBOBaTh B CAaMOYNPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluy;

® yMEHHME B3aUMOJICHCTBOBaTh C COLUAIbHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX

(GyHKIMSAMU ¥ HA3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH 1EATETbHOCTH.
NaTPHOTHYECKOr0 BOCIIMTAHUS:
¢ chOPMHPOBAHHOCTH POCCHUUCKOM IPa)K1aHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;
® I[IEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHHUSIM POCCHUMCKUX
yu€HBIX B 007aCcTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e c(hopMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;
® CIOCOOHOCTH OIIEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUEHOTO;
® 0CO3HaHHE JUYHOT'O BKJIaJa B IOCTPOEHHE YCTONYUBOTO Oy IYILETO.
3CTETHYECKOr0 BOCIIMTAHMSA:
® OCTETMYECKOE OTHOUIEHHE K MUPY, BKJIHOYasl 3CTETUKY Hay4YHOTO TBOPUYECTBA, IIPUCYILETO
¢bu3nyeckoit Hayke.
TPYAOBOI0 BOCTIMTAHUSA:
® UHTEpeC K pa3IuyHbIM cdepaM NpodecCHOHANIBHOM AEATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOM M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOpP Oymyreit
npodeccuu U peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;
® TOTOBHOCTb U CHOCOOHOCTH K OOPa30BaHUIO M caMOOOpa30BaHUIO B 00JacT (PU3HMKH Ha
MIPOTSKEHUH BCEH KU3HU.
IKOJIOTNYeCKOr0 BOCIIMTAHMSA:
e chOpPMHPOBAHHOCTh 3KOJIOTMYECKON KYIbTYphl, OCO3HaHHE TIJI00AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;
® [UIAHMPOBAaHHE M OCYHIECTBJIEHUE JIEHCTBHI B OKpPYKAKOUIEH Cpele Ha OCHOBE 3HAHUSA
LeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
® pacIIMpeHHE ONbITa JACSITEIBHOCTH HSKOJIOIMUYECKON HANpaBJICHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAaHUM 10 pu3uKe.
HEeHHOCTH HAYYHOI0 MO3HAHUS:

e CchOpPMHPOBAHHOCTE MMPOBO33PEHMsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHUs HU3NICCKON HAYKH;



OCO3HAaHUEC IICHHOCTH HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTD B IMPOLCCCC U3YUCHU A (I)I/ISI/IKI/I
OCYHICCTBIIATL MPOCKTHYIO U HUCCICAOBATCILCKYIO ACATCIILHOCTL HWHIAWBUAYAJIBHO U B

rpymre.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:

CaMoCTOSITeNIbHO (OPMYJIHUPOBAaTh M aKTyaJU3UpOBaTh MpPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONPEIEATh LU JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;
pa3pabaThIBaTh IUIaH pPeIIeHUs MPoOIeMbl ¢ YUETOM aHAM3a UMEIOIINXCSI MAaTePUAIbHBIX
1 HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBHI B JICSITEIIBHOCTh, OIEHHWBATH COOTBETCTBUE PE3YJIHTATOB IIEJSM,
OIICHUBATh PUCKHU MOCJIEICTBHUI NE€ITEIbHOCTH;

KOOPJIUHUPOBATh U BBIMOJHATH pPabOTy B YCJIOBUSX pEATbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaenoBaTeibCcKue AeiiCTBHS.

BIIQ/IETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU TMOHATUAMU M METOJaMUu (pu3mvecKoin
HayKU;

BJIa/IETh HaBBIKAMH Yy4e€OHO-HCCIIEIOBATENIbCKON M MPOEKTHOM NEeATENbHOCTH B 00J1acTh
(bu3HUKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY MOMCKY METOJIOB PEIICHUS
3a/1a4 (PU3UYECKOTO COEePKAHUSI, TPUMEHEHHUIO PA3IMYHBIX METO/IOB IMO3HAHMS;

BJIQJIETh BHJIAMH JIESITEILHOCTU IO MOJYYEHUI0O HOBOI'O 3HAHHUA, €ro HHTEPIIpETaluu,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3NMYHBIX YYEOHBIX CUTyalHsiX, B TOM YHUCIE MpU
CO3/IJaHUU yYEOHBIX MTPOEKTOB B 00J1aCTH (HU3UKU;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYaJU3HpPOBaTh 3a/ady, BbIIBUTATh
TUINIOTE3y €€ pEeIIeHMs, HAXOAUTh apryMEHThI Ui JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJIYUEHHBIE B XOJI€ PEIICHHS 3aJaud pe3yibTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh W (OPMYITHPOBATh COOCTBEHHBIC 3aJa4ud B 0Opa30BATEIbHON JEATEIHHOCTH, B
TOM YHCJIE TIPU U3YYCHUU (HU3UKU;

JlaBaTh OIEHKY HOBBIM CHTYAI[USIM, OIEHUBATH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI M 33]]a4H, TOTYCKAIOINE AThTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIaJIETh HABBIKAMH MOJIyYeHHUs] MHPOpMALUN (PU3UUIECKOTO COAEPIKaHUS M3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBJIATH IIOUCK, aHAIW3, CUCTEMATU3aLHUI0 U
MHTEpIpEeTAINIO HHPOPMAIIMK Pa3IMYHbIX BUJOB U (YOPM MpEICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTOJb30BaTh CpeACTBa HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pELIEHNHY KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C COOJII0JCHUEM



TpeOOBaHUI HPrOHOMUKM, TEXHMKH O€30IaCHOCTH, THTHEHBI, pecypcocOepeKeHus,
MPABOBBIX M ’THYECKUX HOPM, HOPM HH(POPMAITMOHHOH O€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3MUYECKOTO COJACPKaHUS B pa3IUUHBIX (opmaTax C y4ETom
Ha3HAUYeHUS HMHPOPMALMU M IEJeBOW ayqUTOpUH, BBIOMpas ONTUMAIbHYIO (opmy
NPEACTAaBICHNS M BU3YaTH3aLUH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

OCYILIECTBIIATH OOIICHNE HA YPOKaX (PU3UKHU U BO BHEYPOUHOU IS TEIBHOCTH;
pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;
Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIB30BAHMEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;
BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHIl ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH W KOOPAUHUPOBATH
JIEACTBUSA N0 €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JECUCTBUNA, pACHPEACIIATh POJIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ylIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIAJIa U KaX/I0I0 Y4aCTHUKA KOMaHJbl B OOIMI pe3ysbTaT
110 pa3paboTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBbIE NPOEKTHI, OLEHUBATHh MJAEH C IMO3ULIMH HOBU3HBI, OPUTMHAIILHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE IOBEJEHUE B PAa3IMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITH MHUITHATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiicTBUS
Camoopranmu3anus:

CaMOCTOSITENIbHO OCYILLIECTBIISITh MO3HABATEIbHYIO JESATEILHOCTh B 00JIACTH (U3UKU U
aCTPOHOMUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTAaBJIATH IUIAH PEILIEHMS PAcUYETHBIX M KAYECTBEHHBIX 3ajady, IUIaH
BBITTOJIHEHUSI MPAKTUYECKOH pabOThl € y4ETOM MMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cedsl OTBETCTBEHHOCTDH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TMPOSBICHUIO HPYIUIMH B 00JacTH  (PU3MKH,
MIOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

7laBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIa/IETh HABBIKAMU TO3HABATEIbHOM pedIeKcuu KaKk OCO3HAHMs COBEpIIAEMbIX JeUCTBUN
Y MBICTUTENBbHBIX IPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BATh MPUEMBI pedIIeKCHUH ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEeIICHUS;
YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO IIPUHUMATDH PELICHHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAINU3€E PE3YNbTaTOB AEATEIbHOCTH;
MPUHUMATD ce0sl, MOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.



B nporecce 1O0CTHKEHHS TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS POTPAMMBI 110 (PU3HUKE JIJIsl YPOBHS
cpenHero oduiero oopa3oBaHus y 00y4aromUXCsi COBEPIICHCTBYETCS IMOLMOHANIbHBIN HHTEJUIEKT,
Mpearnoiararomuii copMUPOBAaHHOCTb:

CaMOCO3HAHUs, BKIFOUYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAILHOE COCTOSHUE,
BUJICTh HAIPABJICHUS Pa3BUTHSA COOCTBEHHON dMOIMOHAIBLHOM C(ephl, ObITh YBEPEHHBIM B
cebe;

caMoperyJIMpOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE PUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEAECHHUE, CIIOCOOHOCTh aJalTHPOBATHCSA K SMOIMOHAIBHBIM
N3MCHCHUSIM U HpOSIBJISITB I‘I/IGKOCTB, 6BITB OTKpBITBIM HOBOMy;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOMICH CTpeMJIEHHE K IOCTHIKECHHIO LEIH M YCIEXY,
OIITUMMU3M, UHUITUATUBHOCTD, YMCHI/IG [[ef/'ICTBOBaTB, HCXOIA U3 CBOUX BO3MO)KHOCTCI71;
OMIIATUH, BKJIFOYAIOMICH CIIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHUX,
YYUTBIBATH €r0 TPU OCYIICCTBICHHH OOIICHUSA, CIIOCOOHOCTh K COYYBCTBHIO |
COIEPEKMBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHS C APYTUMH
JIFOIBMH, 3a00THTHCS, IPOSBIATH HHTEPEC U PAa3pEIIaTh KOH(IUKTHL.

[NPEAMETHBIE PE3VJIBTATHI

K konny oOyuenuss B 10 knacce nipeaMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

[IOHUMAaTh poJib (UMK B OSKOHOMHYECKOM, TEXHOJOTMYECKOW, 3KOJIOTUYECKOM,
COLIMAJIbHOW W 3TUYECKOM cdepax [IeATeNbHOCTH YelIOBEKa, POjb M MECTO (U3UKU B
COBPEMEHHOW HAy4yHOW KapTUHE MHpa, 3HAYEHHE ONMCATEIbHOW, CHCTEMAaTHU3HUPYIOILEH,
OOBSICHUTENIBHON M MpOorHocTuyecko (yHKUMN (U3MUECKON TeopuM — MEXaHUKH,
MOJIEKYJISIPHOM (PU3MKHM U TEpMOJUHAMUKH, POJIb (PU3NYECKON TEOpUU B (OPMHUPOBAHUU
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MUPA;

pa3nuyarh YCJIOBHS NPUMEHMMOCTH Mojeied (pU3MUecCKuX Teld M MpPOLEeCcCOB (SIBICHHM):
MHeplLUalbHas cucTeMa OTcuéra, aOCOJMIOTHO TBEpPIOE TENo, MaTrephajbHas TOYKa,
PaBHOYCKOPEHHOE JIBU)KEHHE, CBOOOAHOE MaJieHue, adCOJIIOTHO yrpyras jaedopmarus,
aOCOJIIOTHO yIpyroe u aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUs, MOJENHU ra3a, *KHUIKOCTH U
TBEPAOrO (KPUCTAJUIMYECKOTO) Tela, WACANbHBIM ra3, TOYEUHBIM 3apsl, OJHOPOIHOE
ANEKTPUYECKOE TT0JIE;

pasznuyaTh yCIOBUS (TPAHUITBI, 00JIACTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmuMil xapaktep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTb HCIIOJIb30BAHUS
YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH MEXaHUYECKHE MPOLECCHl U SIBICHUS, UCIOIb3YysI OCHOBHbIE
MOJIOKEHUST M 3aKOHBl MEXaHMKU (OTHOCHUTENBbHOCTb MEXAHWYECKOTO JBUKEHMS,
(dbopMysbl KHHEMATHKH PaBHOYCKOPEHHOTO JBMXKEHHUs, npeoOpasoBanus [amunes ans
CKOpPOCTH W TIepeMelleHMs], 3aKoHbl HpI0TOHA, MPUHLMII OTHOCHUTENbHOCTU [amuies,
3aKOH BCEMHMPHOTIO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOW DHEPTHUH,
CB3b pPabOTBHl CHJIBI C HM3MEHEHHEM MEXaHMYECKON SHEepruu, YCIOBUS PaBHOBECHUS
TBEPAOrO Te€jda), HPU 3TOM HCIOJIB30BaTh MAaTEMAaTHMUECKOE BBIPAXKEHHE 3aKOHOB,
yKa3blBaTh YCJIOBUS MPUMEHMMOCTH (HU3MYECKHUX 3aKOHOB: NpeoOpazoBaHuil [ ammies,
BTOPOT'O U TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUsI UMITYJIbCA U MEXAHUYECKON
JHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBaTh M OOBSCHATH TEIUIOBBIE NPOLECCHl U SIBICHUS, HCIIOJIB3Ysl OCHOBHBIC
nonoxxeanst MKT u 3aKoHBI MOJIEKYJISIpHOM (PU3UKK M TEPMOJUHAMUKH (CBSI3b JaBJICHUS



HWJICAIBHOIO Ta3a CO CpeJHEed KUHETUYECKOM DSHEPrUe TEIUIOBOIO JBUKEHUS U
KOHIIEHTPALUEl €ro MOJIEKYJ, CBSI3b TEMIIEPATYPhl BEUIECTBA CO CPEAHEN KMHETUYECKOM
SHEPrueil TEIIOBOrO0 [BMKEHMSI €ro YacTHll, CBsS3b JABJICHUS HJCAIbHOTO Tras3a ¢
KOHIIEHTpalMel MOJIEKYJl M €ro TemmepaTypoi, ypaBHeHue MenneneeBa—Knanelpona,
MEPBbII 3aKOH TEPMOJIMHAMMKHU, 3aKOH COXPAHEHHUS PHEPruu B TEIUIOBBIX Ipolieccax),
IIPY 3TOM HCIOJIb30BaTh MAaTE€MaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBAaTh YCIIOBHS
IIPUMEHUMOCTHU ypaBHeHUs: MenneneeBa—Knanenpona;

aHAJIM3UPOBATh U OOBSACHATH IEKTPUUECKUE SBJICHHUS, UCIOIB3YSI OCHOBHBIE TOJIOKEHUS
Y 3aKOHBI AJIEKTPOJANHAMUKH (3aKOH COXPaHEHUS AJIEKTPUUECKOTo 3apsijaa, 3akoH Kynona,
MOTEHIUATBHOCTh 3JEKTPOCTATUYECKOTO TOJI, MPUHIIUI CYNEPIIO3UIUU IEKTPUUECKUX
MoJIe, NpU 3TOM YyKa3bplBas YCIOBHS NIPUMEHUMOCTH 3akoHa KynoHa, a Ttaxxe
MPAKTUYECKH Ba)KHBIE COOTHOIICHUS: 3aKOHbI OMa JyIsi ydacTKa UEenu U JAJis 3aMKHYTOMN
ANEKTPUYECKO# 1enH, 3akoH JIxoyns—Jlenna, nmpaBuna Kupxroda, 3akonsr ®apanes mist
3JIEKTPOJIN3A);

OMHUCHIBaTh (U3UYECKUE MPOLECChl W SBIEHUS, MCIOJb3Ysl BEIUYUHBI IEpEMEIlCHUE,
CKOPOCTb, YCKOpPEHHUE, UMITYJIbC Tela U CHUCTEMBI Tel, CHJIa, MOMEHT CWJIbI, JAAaBJICHUE,
MOTEHIMATbHASL YHEPTUSI, KHHETUYECKasi YHEPTUsl, MEXaHUYECKasi SHEPrusi, padoTa CHIIBI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHE, Cujla TSKECTHU, CHJIa YIPYrOCTH, CUJla TPEHUs,
MOIIHOCTb, SHEPIUsl B3aUMOJAEHUCTBUS Tena ¢ 3eMiIEN BOJIM3HM €€ MOBEpPXHOCTU, SHEPrus
yrpyroil nedopManuy NpyKUHbI, KOJTUYECTBO TEIIOTHI, a0COMIOTHAS TeMmIiepaTypa Tea,
paboTa B TepMOAMHAMUKE, BHYTPEHHSISI SHEPTHUs HICATTFHOTO OJHOATOMHOTO Ta3a, pabora
WJCabHOIO ra3a, OTHOCHUTEIbHAs BIaXHOCTh Bo3ayxa, KIIJ[ maeanbHOro TemaoBoro
JBUTATENIS; JIEKTPUUECKOE 110JIe, HAMPSKEHHOCTD 3JIEKTPUUECKOI0 M0JIs1, HAIPSHKEHHOCTD
TOJIsI TOUEYHOTO 3aps/ia UK 3apsDKEHHOTO 1Iapa B BAKyyME U B JUAJIEKTPUKE, TOTEHIIMAT
ANEKTPOCTATUYECKOTO TOJIsI, pa3HOCTh MOTEHIIMANIOB, JIEKTPOJIBUXKYIIAs CUJIa, CUJla TOKA,
HalpsDKEHUEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IIJIOCKOTO KOHAEHCaTopa,
CONPOTHBIIEHUE Yy4YacTKa LIEMU C IOCJIENOBATEIbHBIM M MapauieIbHbIM COEIMHEHHEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJS KOHJAEHCATOpa;

OOBACHITH OCOOECHHOCTH MPOTEKAHHS (PU3HUECKUX SIBJICHUN: MEXaHUYECKOE JBUKCHHE,
TEIJIOBOE JBM)KEHHE YacTHIl BEILIECTBA, TEINIOBOE paBHOBECHE, OPOYHOBCKOE JIBU)KEHUE,
muddy3us, ucmapeHue, KUIEHWE U KOHJEHCAlWsl, IUIaBICHHWE M KpUCTAJLTU3alus,
HalpaBJIEHHOCTh  TEIUIONEpeNaud,  JJIEKTpU3alus  TeJl,  AIKBUIIOTEHIIMAJIbHOCTH
MMOBEPXHOCTHU 3apS’KEHHOIO MTPOBOJIHUKA;

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEJIWYMHBI OT JIPYroM ¢
WCIONBb30BAHUEM TMPSAMBIX HW3MEPEHMM, TMpU HSTOM KOHCTPYHMPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl TOJYYCHHOW 3aBUCHUMOCTH (U3UYECKUX BEIIMYMH B BHUJIC
rpadukoB ¢ y4€TOM aOCOJIOTHBIX IOTPENIHOCTEH W3MEPEeHU, NenaTh BBIBOJABI IO
pe3ynbTaTaM HCCle0BaHNUS;

MPOBOANTh KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEIWYHH, IPU OTOM BBIOMpATH
ONTHUMATBHBIA METOJ U3MEpPEHHS, OICHWBAaTh AaOCONIOTHBIE U  OTHOCHTEIbHBIC
MTOTPEUTHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHUIA;

MPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TMIOTE3bl: TUIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJNyUYEHHBIC PE3yIbTaThl U
JIeNaTh BBIBOJI O CTaTyce MPeI0KEHHON THITOTE3bl;

coOnrofaTh mpaBmia O€30MacHOTO TpyJda MPU TMPOBEACHUU HCCIEAOBAHMNA B paMKax
y4e0HOro SKCIEpUMEHTa, MPaKTUKyMa M Y4eOHO-UCCIIEOBATEIHCKONH M TPOEKTHOM
NEeSTeIbHOCTH C HUCIHOJb30BAaHUEM H3MEPUTENIbHBIX YCTPONCTB U J1aOOpaTOpHOIO
0o0opynoBaHUS;



pemaTb pacyEéTHbIC 33/1a4M C SBHO 33JaHHON W HESABHO 3aJaHHON (PU3MUECKON MOJEIbBIO:
Ha OCHOBAaHMU AaHalW3a YCJIOBUS OOOCHOBBIBATH BHIOOp (u3Mueckol Mojenu,
oTBevaroueil TpeboBaHUsAM 3aJauM, MPUMEHSITh (POPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3NUECKUX TEOPHH MPH UCTIOIH30BAHUU MATEMATUYECKUX METOJIOB PEIICHUS
3a1a4, MPOBOJUTH pPACYEThl HAa OCHOBAaHMU HMEKOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PELIECHHUS C YYETOM IO YUYEHHBIX PE3YJIbTATOB;
pelath KauyecTBEHHbIEC 3aJaud, TPeOyrolne MPUMEHEHHs] 3HAHUM U3 pa3HbIX pa3JesioB
Kypca (U3MKH, a TaKKe HHTETpallud 3HAHUM M3 JPYrHuX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIMKJIa: BBICTPAauMBaTh JIOTMYECKYIO LEMOYKY PACCYXIEHU C ONOpOHM Ha
W3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

UCIOJIb30BATh TEOPETUYECKUE 3HAHUS i OOBSICHEHUS OCHOBHBIX MPHHLMUIIOB PabOTHI
MU3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUHUCKHUX M 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE IIPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pPAa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATh MOCJEACTBUS OBITOBON M MPOU3BOJICTBEHHON AEATEIbHOCTU
YeJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU TIPOIECCAMU, C TO3MIMM 3KOJIOrH4eCKOn
0€30MacHOCTH, NPEICTABICHUNH O pPAlMOHAIBHOM MPUPOJONOIb30BAHUM, a TaKke
pa3yMHOM HCHOJIb30BAHUM JIOCTHIKCHUM HAYKM M TEXHOJOTMWA ISl JaJdbHEWILIEro
Pa3BUTHA YEIIOBEUYECKOT'O OOIIECTBA;

MPUMEHSITh Pa3IMYHbIC CIIOCOOBI pabOTH ¢ MH(pOpManueld (PU3NYECKOTO COACPKAHHS C
MCIIOJIH30BAaHUEM COBPEMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTHIA, TPU ITOM HCIIOIB30BATh
COBpeMEHHBIC HH(OPMALIMOHHBIE TEXHOJIOTHH TSI IOUCKA, IepepadOTKU U MPEAbIBICHUS
y4eOHOW M Hay4YHO-TIOMYJSpPHON HH(OpMaNUU, CTPYKTYPUPOBAHUS W HHTEPIIPETAIUU
nH(OpMalUY, TOMYYEHHOW W3 Pa3NUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MOJIy4aeMyt0 MH(POPMAIUIO U OLEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHUM, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIIUK;

MpOSABIIATh  OPraHU3allMOHHbIE W  IIO3HABaTEJIbHbIE YMEHHUS  CaMOCTOSITEIbHOIO
MpuoOpeTeHnss HOBBIX 3HAHUM B TIPOLIECCE BBIMOJHEHUS TPOEKTHBIX U Y4eOHO-
HCCIIEeIOBATENBCKUX padoT;

paboTaTh B IPyIIE ¢ UCIIOJHEHUEM PA3JINYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IpyNINbl, palMOHAIbHO PaCHpelesITh IESTeNIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJ€KBAaTHO OLEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYNNbl B PEIICHUE
paccMaTpuBaeMoi poOIeMBbI;

MpOSBIIATh ~ MOTHBAIIMIO K  Oyaymiedl  mpodeCCHOHAIbHOW — JEATENBHOCTH  TIO
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

K xoHny oOyuenuss B 11 Knacce nipeIMEeTHbIE PE3yNbTaThl Ha YIIIyOJEHHOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUI:

MOHUMATh POJIb (U3UKU B IKOHOMHUYECKON, TEXHOJIIOTHYECKOH, COLMAIbHOW M ATUYECKOM
cdepax AedaTeTbHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM HayuHOU KapTHHE
MHUpa, pOJIb AaCTPOHOMHUHM B IIPAKTHYECKON JEATEIBHOCTH YEJIOBEKAa U JajbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTUH, 3HAYCHUE ONMUCATENbHOW, CHCTEMATU3MPYIOLIEH,
OOBSICHATENIBHOW W TPOTHOCTHYECKOM  (QyHKIMH  Qu3uueckol  Teopunm  —
UIEKTPOJUHAMUKH, CHELMAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOW (DU3MKH, POJIb
¢usnyeckoil Teopun B (HOPMUPOBAHMU TPEACTABICHUN O (U3UUECKON KapTHHE MHUpa,
MecTO (PU3NYECKON KapTUHBI MUpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPO/IE;



pa3nuyath yCIOBHsS MPUMEHUMOCTH MOJENel (PU3MUECKUX Teld M MPOIECCOB (SIBICHMIA):
OJTHOPOJIHOE 3JIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE TOJIS, FTApMOHUYECKHE KOIeOaH s,
MaTeMaTUYeCKUi MAasTHUK, WJCAJbHBIH NPYKUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI,
UJCaTbHBIN KoJeOaTebHbId KOHTYp, TOHKAs JIMH3a, MOJENIe aToMa, aTOMHOTO spa U
KBAHTOBOM MOJIEJIN CBETA;

pa3nuyarthb yciaoBus (TpaHUIbI, 00IaCTH) MTPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapakrep (yHIAMEHTAIBHBIX 3aKOHOB W OrPAaHHMYEHHOCTHh HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh M OOBSICHATH 3JICKTPOMArHUTHBIC MPOLECCHl U SBICHHS, HCIOIB3YS
OCHOBHBIC IIOJIO)KEHMSI W 3aKOHbl 3JEKTPOJMHAMUKUA M  CHELHUATIbHOM TEOpUH
OTHOCHUTEJILHOCTH (3aKOH COXPAaHEHHUsS JJIEKTPUYECKOro 3apsja, cuwia Amriepa, cuia
JlopeHna, 3akOH JJICKTPOMAarHWTHOW HWHAYKIUHU, TmpaBwio Jlenuna, cBsa3p OJIC
CaMOUHJIYKIIMHU B 3JIEMEHTE 3JIEKTPUYECKON LIENU CO CKOPOCThIO MU3MEHEHHUS CHUJIbI TOKA,
MOCTYJIaThI ClIELUAIbHOW TEOPUU OTHOCUTENILHOCTH DMHIITENHHA),

aHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOILECCHI U SIBICHHUS, UCIOJb3Ys MOJIOXKEHUS
KBaHTOBOM (u3uku (ypaBHeHue OuHIITEeHHA i1 (BoTodddeKTa, mepBblii U BTOPOI
noctynarsl bopa, mpuHIMI COOTHOLIEHUs HeompenenéHHocTeil [eif3enOepra, 3aKOHbI
COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHUCENl M SHEPTrUU B SACPHBIX pEaKLHUsAX, 3aKOH
PaZlMOaKTUBHOTO pacnaja);

OIUCHIBATh (PU3NYECKHUE MPOIECCHl M SBIICHUS, MCIOIb3YS BEIUYMHBL: HAMPSHKEHHOCTD
ANEKTPUYECKOTO M0JIs, MOTEHIUAN 3JIEKTPOCTaTUYECKOIO MOJIs, Pa3HOCTh MOTEHIIUAJIOB,
JIEKTPOBIIKYILAS CUJIA, UHIYKIHS MarHUTHOTO T10JI, MAarHUTHBIN IIOTOK, cujia AMIiepa,
MHIYKTUBHOCTB, AJIEKTPOJBMKYILAS CHUJIa CAMOMHJIYKIUH, 3HEPIHsi MarHUTHOTO IOJIs
IIPOBOJHMKA C TOKOM, DPEISATUBUCTCKUN HMITYJbC, IOJIHAS HSHEPrHUsi, DHEPIUs IOKOS
CBOOOJHOM 4YacTHIIbl, SHEPruss M UMIYJIbC (POTOHA, MAcCOBOE YHCIO U 3apsi fA1pa,
JHEPIUs CBA3HU A1pa;

OOBSACHATHL OCOOEHHOCTH TPOTEKAaHUS (PUINYECKUX SBICHHUM: 3JIEKTpOMarHuTHas
MHIYKIMS, CAaMOMHIYKIUS, PE30HAHC, MHTep(QEpeHLUs BOJIH, AUPPAKIUs, TUCHEPCUs,
MIOJTHOE BHYTpPEHHEe OoTpakeHue, Goroanekrpuueckuit r¢dext (dporodaddekr), anvda- u
Oera-pacmajpl siiep, raMMa-u3iydeHue sjep, (PU3NYecKue MPUHIMIBI CHEKTPAJIbHOTIO
aHanu3a 1 paboThI Ja3epa;

OTNpeAENATh HANpaBICHUE WHAYKIUU MAarHUTHOTO MOJS IMPOBOJHHKA C TOKOM, CHJIBI
Awmniepa u cuisl JlopeHna;

CTPOUTh M300pa)keHHE, CO3/1aBaeMoOe IUJIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
paccuuThIBaTh €0 XapaKTEPUCTHKHY;

MPUMEHSTh OCHOBOIIOJIAralOIINe aCTPOHOMHUYECKHE IOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaJin3a U OOBSICHEHUsI (PU3NYECKUX MPOILIECCOB, IPOUCXOASAIINX B 3BE3JaX, B 3BE3IHBIX
cucTeMax, B MEXTaJlaKTUYEeCKON cpese; JIBUKEHHUS HEOECHBIX Tell, HBOJIOIUM 3BE3N U
Bcenennoii;

MIPOBOJIUTH MCCIIEJJOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIUYMH C HCIOJIb30BAHUEM
MPSIMBIX MU3MEPEHUN, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yIbTaThl
MOJyYeHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEJIMYMH B BUAE TIpaduUKOB C y4ETOM
aOCONIOTHBIX ~ MOTPEIIHOCTeM  W3MEpPeHHiH, JAenaTh BBIBOABI IO  pe3ylbTaraM
UCCIIEIOBaHMS;

IIPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEJIWYMH, HPU OSTOM BBIOMpPATH
ONTUMAJbHBIH METOJ M3MEpPEHHs, OLEHMBATh aOCONIOTHBIE M  OTHOCUTEIbHBIE
MIOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;



IIPOBOAUTH OIBITHI [0 IPOBEPKE MPENTIOKEHHON TMIIOTE3Bl: NIAHUPOBATH SKCIIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3HPOBATH MOJIYYEHHBIE PE3YNIbTaThl U
JIeNaTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUITOTE3bI;

OIMCHIBATh METO/BI IIOJYYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmogaTh mpaBuiaa OE30MacHOTO TpyAa NPU IMPOBEACHUU HCCICJOBAHUN B pPaMKax
y4eOHOr0 HSKCIEepUMEHTa, MPAKTUKyMa U Yy4eOHO-HCCIIeOBaTeNIbCKOW U MPOEKTHOM
NESATEeIbHOCTH C HCIHOJB30BAHUEM HW3MEPUTENIBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000opyI0BaHUS;

pemaTh pacy€THbIC 33aYM C SIBHO 33JaHHON M HESIBHO 33JaHHON (PU3NYECKON MOJIEINBIO:
HAa OCHOBAHMHW AaHalW3a YCJIOBUSA BHIOMpATh (U3MYECKHE MOJEIH, OTBEYAIOIINE
TpeOOBaHUSAM 3a/la4yM, MPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl
¢u3NYeCKUX TEOpUil MPH HCHOJIB30BAHUM MATEMATHYECKHX METOJOB pEIICHUs 3a/ad,
MIPOBOJIUTH PAaCUYEThl HA OCHOBAHMM MMEIOIIMXCS JAHHBIX, AHAIU3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUSI C YUYETOM IOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KauyecTBEHHBbIC 3aJaud, TPeOyrolne MPUMEHEHHs] 3HAHUI M3 pa3HbIX pa3JesioB
Kypca (U3MKH, a TaKKe HHTETpallud 3HAHUM M3 JPYrHX HPEeIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIa: BBICTpAauMBaTh JIOTMUYECKYIO LEMOYKY PACCYXIEHUW C ONOpOoHM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHHSI OCHOBHBIX IPUHILIUIIOB PabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MTPOLIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIEr0 MHpPA, B pPAa3BUTUE TEXHUKU U
TEXHOJIOTHIL;

aHAJM3UPOBATh U OLICHUBATh MOCIEICTBUS OBITOBOIM M NMPOU3BOACTBEHHON /EATEIbHOCTH
YeJIOBEeKa, CBS3aHHOM C (U3MYECKUMM MpoleccaMH, C TIO3UIHUI 3KOJIOTHYEeCKOM
0€30MacHOCTH, NPEACTABICHUNH O pPALMOHAIBHOM IPUPOIOIOIb30BAHUN, a TaKkKe
pa3syMHOM HCIIOJIb30BAHMM JOCTHKEHUM HAyKW M TEXHOJOIMHM IS JajJbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

NPUMEHATh pa3lnyHble cocoObl paboThl ¢ MH(pOpMaIMeld (PU3NIECKOTO COJEpKaHUs C
HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH, IPU ITOM UCIOJIb30BATh
COBpEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHHU ISl TIOUCKA, TIEpepadOTKU U NPEAbIBICHUS
y4eOHOW W Hay4YHO-TIOMYJSIpHOM WHGOpMAIUU, CTPYKTYPUPOBAHUS M WHTEPIIpPETAlUU
nH(pOpMAaLIUY, TOJYYEHHOW W3 Pa3IUYHbIX HCTOYHUKOB, KPUTHYECKH aHaJIU3UPOBATH
NoJTy4yaeMyro MH(OpMaIMio U OLIEHUBATh €€ T0CTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS
3HAHUM, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHKA HH(OpMaLINU;

MPOSABIIATE ~ OPraHU3allMOHHBIE W  IIO3HABATEJIBHBIE YMEHHUS  CaMOCTOSITEIBHOIO
MpUOOpETEeHUsT HOBBIX 3HAHUM B TMpollecce BBIIOJHEHUS TPOEKTHBIX U y4eOHO-
UCCIIeI0BATENBCKUX paldoT;

paboTaTh B IpyMIE ¢ UCIIOJHEHUEM PA3IUYHBIX COLUATBHBIX POJIeH, IUIAHUPOBATH PaboTy
IpyNINbl, PalMOHAIBHO PpACHpENesaTh NEATEIbHOCTh B HECTaHIAPTHBIX CHUTYalUsX,
aJeKBaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TIpyNNbl B  pEIICHUE
paccMaTpuBaeMoi TpoOIeMBI;

NpOSBJIATh ~ MOTHBAIMIO K  Oyaymied  mpodecCHOHAIbHOM — JIEATENBHOCTH 110
CMEUUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIACC
KosimuecTBO Yyacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jesioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrpobhbie NpaxTH4eckue oOpa3oBaTesibHbIE
padoThI padoThI pecypeni
Paznen 1. HAYUYHBI METO/I TIO3HAHUSI IIPUPO/IBI
11 Hayunslif MmeTon no3HaHus 6 Bnbmmorexa IJOK
' TIPUAPOJIBI https://m.edsoo.ru/f16b68d7
HUroro mo pazaerny 6
Paznen 2. MEXAHUKA
bubaunoreka [IOK
21 Kunevarika 10 ! https://m.edsoo.ru/f16b68d7
Bubanoreka [IOK
22 HAunammia 10 https://m.edsoo.ru/f16b68d7
i Bubmoreka [JOK
23 Cramika Teéproro Tena S ! https://m.edsoo.ru/f16b68d7
Bbubaunoreka [IOK
2.4 3aKOHBI COXPAaHEHUS B MCXaHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro mo pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOANHAMUMKA
3.1 ggg:l?;;ﬂpHOKHHeTquCKOﬁ 15 1 bubmorexa [OK
' https://m.edsoo.ru/f16b68d7
TCOPHH
32 Tepmoannamuka. TernoBbie 20 1 Bubmorexa LJOK
' MalIHBI https://m.edsoo.ru/f16b68d7
33 ArperaTHBIE COCTOSIHUS BEIIECTBA. 14 1 Bubmorexa LIOK
' Da3oBbIe MePexoIbl https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 49
Paznen 4. DJJIEKTPOAUHAMUKA
Bbubanoreka [IOK
41 DreKTputieckoe rose 24 ! ‘ https://m.edsoo.ru/f16b68d7
. N Bbubanoreka [IOK
4.2 ITocTOAHHBIHN MIeKTPUUECKU TOK 24 1 ‘ https://m.eds00.ru/f16b68d7
bubnuoreka [JOK
4.3 ToKi B pasmHbIX cpenax 6 ‘ https://m.edsoo.ru/f16b68d7
HUroro mo paznery 54
Paznea 5. ®DUBMUECKUIM IPAKTUKYM
. Bubmorexa LJOK
51 PH3HHCCKHT MpAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
HUroro no paszeny 16
p 10 Bubmorexa LJOK
C3CPBHOE BpeMs https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 170 8 16

[TPOT'PAMME
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11 KJIACC

KoanuecTBOo 4acoB

Ne HaumeHoBaHuUe pa3iesioB U DJ1eKTpOHHBIE (LU POBbIE)
n/n TeM IPOrpaMMbl Bcero Konrposbhbie TpaxTiseckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUMHAMHUKA
Bbubnunoreka I[JOK
11 Marnutoe none 14 https://m.edso0.ru/39859ef1
12 DneKTpOMarHuTHast 13 1 Bubnmorexa LIOK
' HHIYKIHS https://m.edsoo.ru/39859ef1
HWroro no pasnery 27
Paznen 2. KOJIEBAHUSI 1 BOJIHBI
bubnuoteka I[JOK
2.1 MexaHudeckue KoneOaHus 10 https://m.eds00.ru/39859¢f1
29 DJeKTpOMarHuTHBIE 15 Bubnmmorexa LIOK
' KoseOaHust https://m.edso0.ru/39859ef1
23 Mexanndeckue u 10 1 bubnnoreka IJOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/39859ef1
bubnuoreka IJOK
24 Onmuica 25 ! https://m.edso0.ru/39859efl
HWroro mo pazaerny 60
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH
bubmuoreka [JOK
3.1 Ocroser CTO S ! https://m.eds00.ru/39859ef1
Hroro mo pazneny 5
Pasnen 4. KBAHTOBASI ®PU3UKA
a1 KopmyckynspHo-BomHOBOMH 15 Bubmorexa LIOK
' Ayalusm https://m.edso0.ru/39859¢f1
bubnuoreka [JOK
4.2 Pusnka aroma 5 https://m.edsoo.ru/39859ef1
43 ®du3nka aTOMHOTO s1pa U 5 bubmmorexa IJOK
’ DJIEMEHTAPHBIX YaCTHIL https://m.edsoo.ru/39859ef1
Hroro mo paznery 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOD®U3UKHU
51 DJeMEeHTHI aCTPOHOMHUH U 12 Bubmorexa LIOK
' acTpopu3UKI https://m.edsoo0.ru/39859ef1
HTtoro no pazneny 12
Paznea 6. PUSHYECKANA IPAKTUKYM
. bubnmoreka [JOK
6.1 Pusiieckuii IpaKTHKYM 16 16 https://m.eds00.ru/39859ef1
HUroro mo paznery 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzaius 1 00001eHIe
TIPEAMETHOTO COJAEPKAHUSA U Bubmiorexa [IOK
7.1 OIIBITA JIEATELHOCTH, 15 httos://m.ed /39859ef1
MIPHOOPETEHHOTO TIPU U3yHIEHUN (tps://m.edsoo.ru €
Kypca ¢uzuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE BOG 10 Bubmoreka LIOK
PBHOE Bpems https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB 170 4 16

10 ITIPOT'PAMME
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IIOYPOYHOE IINTAHUPOBAHME

10 KJIACC
KosunyecTBo yacoB
DJIEKTPOHHBIE
Ne Hdara
= - uudposbie
n/ Tema ypoka 3 — = — H3y4eH
8 =2 | = 2 o0pa3oBaTebHbIE
n o Eg¢f Egf m
3 = Z3 g 2 3 pecypchbl
R Eia EH3a
Ousnka — GpyHIaMEHTaNbHAS HAYKa O bubmorexa [IOK
1 yHA Y https://m.edsoo.ru/1beef
pUpoJIe 346
Hay4nbrit MeTo mo3HAHHUS 1 METOIBI bubmorexa HOK
2 i A o~ https://m.edsoo.ru/3a7fd
uccie0BaHus pU3NIECKUX SIBICHUN 029
DKCHEPUMEHT U TEOpUs B IpOLIECCE Bubmmorexa [IOK
3 no3HaHus npupoasl. HabmoneHue u https://m.edsoo.ru/34c4
SKCIICPUMEHT B (DH3HKE 9931
bubanoreka [JOK
4 CriocoObI U3MEpeHUsT PUINUCCKUX https://m.edsoo.ru/ca2de
BEJINYUH
o3
AOCOI0THAS U OTHOCHUTEIbHAS Bubnuorexa IIOK
5 MOTPENTHOCTH U3MEPEHHH (PU3NIECKUX https://m.edsoo.ru/7f18f
BEJIUYMH da3
Mopenuposanue B pusuke. Ponb n
MeCTO (pH3MKH B HOPMUPOBAHUI Bubnuorexa IIOK
6 COBPEMEHHOU HAYYHOM KApTHHBI https://m.edsoo.ru/eabb
MHPA, B TIPAKTHIECKOH JeATENEHOCTH dedl
moaen
Mexanuueckoe aprkeHue. Cucrema Butmorexa LIOK
orcueTa. OTHOCUTENIBHOCTh )
7 https://m.edsoo.ru/e9a5
MEXaHUYECKOTO ABIKeHus. [Ipsimast u 2f02
obpaTHast 3a1a41 MEXaHUKU =
Paguyc-BeKTop MaTepHaIbHOM TOUYKH,
€ro MPOEKIIMK Ha OCU KOOPIUHAT. bubnunoreka [JOK
8 Tpaekropust. [lepemenienue. https://m.edsoo.ru/30al
Ckopoctb. VX mpoekuuu Ha ocu 08a5
KOOpAUHAT
ene, Tpaicero onneae uboera LIOK
9 A b N https://m.edsoo.ru/89ba
PaBHOMEPHOTO MPSIMOJHUHEHHOTO 7190
JIBHYKCHUS —
CrnoxxeHre epeMenieHuid 1 buGimorexa LIOK
10 © nepemer https://m.edsoo.ru/761d
ckopocteil. Pemenue 3agau 1843
P — Bubmotera LIOK
11 1 CKOp ) P ’ https://m.edsoo.ru/a995
[IpsmonuHeitHOE TBUKEHUE C 4937
MOCTOSIHHBIM YCKOPEHHEM —
I'paduueckoe onmcanue Bubnmoreka LIOK
12 MPSMOJIMHEWHOTO JBIKEHHS C https://m.edsoo.ru/b756
TIOCTOSIHHBIM YCKOPEHHEM Obbf
caoGonmiore nacns. Sasmeumiocrs BuSmrorexa LIOK
13 A A ’ https://m.edsoo.ru/f7381
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT 09c
BPEMEHU U UX rpaduku -
14 JIBmkeHue Tena, OpOIICHHOTO O Bbubmuoreka IJOK
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YIJIOM K TOPU30HTY

https://m.edsoo.ru/71cb
b4f5

KpuBomnuneiiHoe ABMXKEHUE.
JIBIKEHHE 110 OKPYKHOCTH. Y IJIOBast

Bbubanoreka [JOK

15 U JIMHEHHas ckopocTh. [lepuon u https://m.eds00.ru/3319
vacrora. LleHTpocTpeMuTenpHoe U 6fbe
MOJTHOE YCKOPEHHE
KouTtponbHas pabora mo Teme bubmmorexa [IOK
16 " P "p https://m.edsoo.ru/1242f
Kunemaruka
32e
Ilepaeiif 3axon HeroToHa. ) Bubmmorexa [IOK
WHeprmansHbIe CHCTEMBI OTCUETA. .
17 https://m.edsoo.ru/5a9e
IpuHIUn oTHOCHTENBHOCTH [ anmes. 4264
HeunepipianbHble CUCTEMBI OTCYETA -
Cuna. PaBHogelicTByIOmas cuja bu6morexa LHOK
18 . A yrou ’ https://m.edsoo.ru/141d
Bropoii 3akon Hetorona. Macca
3837
Bzaumoneiictue Ten. TpeTuii 3akon bubmorexa LHOK
19 A P https://m.edsoo.ru/57db
Hprorona
a505
ITpuHIMI CynIepno3UINU CHUIL. bubnuoreka [IOK
20 Perenue 3a1au Ha IPUMEHEHHUE https://m.edsoo.ru/bdf99
3ak0HOB HploTOHA 7fb
3aK0H BCEMHUPHOTO TATOTEHHUSI. Bubnuorexa IIOK
21 DKBHBaICHTHOCTh TPABUTAIIMOHHON 1 https://m.edsoo.ru/9aba
WHEPTHOI Macchl 2b0a
Cuiia TSHKeCTH U YCKOPEHHUE bubamorexa LHOK
22 . yexop https://m.edso00.ru/2275
CBOOOIHOTO TA/ICHUS 7126
e e e B LOK
23 Y Y - ep https://m.edsoo.ru/11abf
KOCMHYecKast CKOPOCTb. 3aKOHbI a0a
Kemnnepa -
Bubnmoreka IIOK
24 Cuna ynpyrocru. 3axon I'yka. Bec https://m.edsoo.ru/0ae2c
Tena 484
Bubnmoreka IIOK
Cuuna tpenust. [Ipupojia u BUABI CUIT https://m.edsoo.ru/1fa86
25 TpeHus. [[BuxKeHune B KUAKOCTU U raze 499
C y4ETOM CHJIBI CONIPOTHBIICHHS CPEIbI https://m.edsoo.ru/2ch2
9676
Hasnenue. ['uapocraruueckoe bubmorexa [IOK
26 - P https://m.edsoo.ru/a28aa
nasienue. Cuna Apxumena 7ad
bubnnoreka IJOK
AOCOFOTHO TBEPJIOE TEJIO.
27 n Bbubnuoreka [JOK
OCTYIIATEIIFHOE U BpAIlaTeILHOE https://m.eds00.ru/2b95
JIBIDKEHUE TBEPIIOTO Telia d57e
MOMEHT CHJIBI OTHOCUTEIHLHO OCH bubimorexa LIOK
28 OMEHT © OTHOCHTEILHO 0¢ https://m.edsoo.ru/653d
BpameHus. [1nedo cuibr 3459
e B 10K
29 DAOMY Te1Y. p ' https://m.edsoo.ru/9aa7
VYcioBus paBHOBECHSI TBEPJIOTO Tela. 9374
Bunst paBHOBECHS =
30 Pemrenue 3anau bubnnoreka [JOK
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https://m.edsoo.ru/dclca
ac0

KonrponbsHas pabota no teme

Bbubnaunoreka [JOK

31 " " https://m.edsoo.ru/9f5a5
Junamuka. CTaTHUKa TBEPIOro Teia 74¢
e o Busmorea 101
32 P ) p https://m.edsoo.ru/4bb8
Macc CUCTEMbI MAaTEPHAIbHBIX TOYCK. 294b
Teopema 0 IBHKCHUU IIEHTPaA Macc -
NMmynse cuimbl 1 U3MEHEHNE Bbubmmorexa [IOK
33 UMITYJIbCa TeNa. 3aKOH COXPaHCHHS https://m.edsoo.ru/13f0a
uMIynbca. PeakTuBHOE ABHYKEHHE 221
Moo s el Busorea 101
34 - LpeA P https://m.edso0o.ru/d653
MOMEHTA UMITYJIbCA B IIEHTPATBHBIX 26b9
MOJISAX =
Bubnmoreka IIOK
35 Pemrenue 3amau https://m.edsoo.ru/f7706
d63
Pt o BuGorea 10K
36 PEMEILL i https://m.eds00.ru/9139
I'paduueckoe npeacrapieHne paboThI
74c7
criibl. MOIIHOCTD CHJIBI
Kunerunueckas sneprusi. Teopema 06 bubnuoreka [IOK
37 WU3MCHEHUH KHHETHIECKON SHEPTUH https://m.edsoo.ru/9abe
MaTepHaJIbHON TOUKH 2e74
[ToTenmnuanbHbie U HEMTOTEHITUATLHBIC butnuoreka IJOK
38 cuibl. [ToTeHIMaIbHAS SHEPTHSL. https://m.edsoo.ru/554b
Bropas kocMudeckasi CKOpOCTh afcc
Tperhst KOcMUYECKast CKOPOCTh. CBS3b
padOThI HEMOTEHIIUATBHBIX CHJI C bubnunoreka [JOK
39 HU3MEHEHHEM MEXaHHIECKOH IHEPTUH https://m.edsoo.ru/f57b4
CHUCTEMBI TEJI. 3aKOH COXPaHCHUS e0l
MEXAHUYECKOH dHEPIruu
Ynupyrue u Heynpyrue CTOJIKHOBEHHUS. bubmmorexa IIOK
40 VYpasHenue bepHysutu 1iis vaeanbHOR https://m.edsoo.ru/f30f4
KUIKOCTH 3b6
KonrponbHast pabora 1o teme bubmorexa [IOK
41 " ™ P " https://m.edso00.ru/474e
3aKOHBI COXPAHCHUS B MEXAHHUKE
7c4a
Pa3Burtue npencraBieHuii 0 IPUPOIC Bubmorexa LJOK
Teru10Thl. OCHOBHBIE TTOJIOKECHUS i
42 https://m.edsoo.ru/b0a4
MKT. Quddysus. bpoyHoBckoe 445
JIBIDKCHUE -
CrpoeHue ra3000pa3HbIX, KUAKHX H Bubmmoreka [IOK
43 TBEPABIX TeJI. XapakTep IBHKCHUS U https://m.edsoo.ru/c44d
B3aMMOJICHCTBUS YACTHI] BEILIECTBA 02e2
Macca n pa3mMepsl MOJIEKYJT (ATOMOB). Bubnmorexa LIOK
44 Komnnuectso Bemectsa. Ilocrosnnas https://m.edsoo.ru/c5b7
ABorazapo 2ab7
Temneparypa. TemnoBoe paBHOBecHe bubmmorexa [IOK
45 mKaHfue}jic'M p ’ https://m.eds00.ru/0070
d493
Bbubnmoreka IIOK
46 Peurenne 3aqau https://m.edsoo.ru/1531

abab
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Bubmmoreka IJOK

47 W neanpHelii ra3. 'a3oBble 3aKOHBI https://m.edsoo.ru/ldeb
2367
N Bubmuoreka [IOK
48 Ypasaenne MenpaeneeBa-Knaneiipona. https://m.eds00.ru/8d12
Pemenue 3agau
€328
AOcoroTHasg TeMreparypa. 3aKoH bubmorexa HOK
49 JlansTona paTypa. https://m.edsoo.ru/14e0
2d1f
M3omnporieccsl B nacaaIbHOM rase ¢ bubmorexa HOK
50 port A https://m.edso00.ru/6887
MIOCTOSTHHBIM KOJTMYIECTBOM BEIIIECTBA 8d51
I'paduaeckoe npencraBieHne Bbu6morexa [IOK
51 H30TIPOIIECCOB: U30TEPMA, H30X0Pa, https://m.edsoo.ru/1344
n3obapa 327b
bubanoreka [JOK
52 OcuoBHoe ypaBHenne MKT https://m.edsoo.ru/c809
4721
bubanoreka [JOK
53 Pemienue 3amaq https://m.eds00.ru/1026
5a05
CBs13b a0COIOTHOI TeMIIepaTyphl
TEPMOIHAMITICCKOM CUCTEMBI CO https://m.edsoo.ru/c38af
54 cpeqHel KHHeTUYeCKOH dHepruen 875
MOCTYMATEeIHLHOTO TEIJIOBOTO .
JIBIDKCHUS €€ YacTHII
O6o01IeHre U crucTeMaThu3aIus bubamorexa LHOK
55 N " " https://m.edso0.ru/09d1
3HaHwui 1Mo TeMe "OcHoBbl MKT
2fd8
KonTponbnas pabota mo Teme bubamorexa LHOK
56 " P p,, https://m.edsoo.ru/13ad
OcnoBbl MKT
ad59
TepMomuHaMu4ecKkas cicTeMa.
3anaHue BHEIIHUX ycinoBuid i T
CUCTEMBL. BHelIHNE U BHYTpEHHUE bubmmorexa IIOK
57 napametpsl. [Tapamerpsr T/ cuctemsr https://m.edsoo.ru/5f8d3
KaK CpeIHMe 3HAUCHUS BEJIUYLH, 8a3
ONUCHIBAIOLIUX €€ Ha
MHKPOCKOTINYECKOM YPOBHE
Hynesoe nauasio TepMOJIMHAMUKH. bubnmoreka [JOK
58 CamornpousBoibHas penakcarus T ] https://m.edsoo.ru/8ec5
CHUCTEMBI K TETUIOBOMY PaBHOBECHIO 12f0
Mopens uieanbHOro raza B Bbubnuoreka [JOK
59 TEPMOJMHAMUKE. Y CIIOBHUS https://m.eds00.ru/2935
MPUMEHUMOCTH 3TOI MOJIeH 5001
VYpasuenue Menneneesa-Knaneiipona Bubnmoreka LIOK
60 Y BBIp@)KCHHUE JUIsl BHYTPEHHEH https://m.edsoo.ru/ball
SHEPrHU 78d0
v B 10K
61 ! A ) https://m.edsoo.ru/ac5ca
KBasucraTuueckue u HECTATHYECKUC 15
MPOLIECCHI Clo
oo, Bucrere paors BuSmrorexa LIOK
62 pMOA ) p https://m.edsoo.ru/741d

no rpauKy npotecca Ha pV-
JuarpaMme

5738
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Temnonepenaya kak crocod

Bubmmoreka IJOK

63 W3MEHEHUs BHYTpeHHe# sHeprun T/ https://m.edso0.ru/3d73
CUCTEMBI 0€3 COBEpIICHUS pabOTHI 4561
KonBekiusi, TEIIonpoBOIHOCTh bubmmorexa [OK
64 HHA, pOBOL ’ https://m.edsoo.ru/157b
U3JTy4YCHUC 54cd
Buaioness LOK
65 oA P https://m.edsoo.ru/7ba6
TEIJI0EMKOCTH BelllecTBa. Y IebHas 7355
TEIUIOTa CrOPaHMS TOTUIMBA —
Pacuér xonmmdaecTBa TEmIOTH IpH bubmorexa HOK
66 p https://m.edsoo.ru/1db5
Terionepenaye
ad4e
Tlonstre 06 aguadbaTHOM IpoIiecce bubmorexa HOK
67 . A port ' https://m.edsoo.ru/d809
ITepBrIit 3aK0H TEPMOJMHAMHUKA 8824
KommgectBo TermoTs u paboTa Kak Bubmmorexa [IOK
68 Mepbl H3MEHEHUS BHYTPEHHEH https://m.edsoo.ru/b047
sHepruu T/ cuctemsl alcd
Bropoii 3ak0H TEpMOJAUHAMUKHY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX 53557/(;:2%1325/06 faf
nporeccoB. HeoOpatumocTth 464 — :
MIPUPOIHBIX IPOIIECCOB -
[IpuHIUIIB TEUCTBUS TEIIOBBIX bubimorexa LIOK
70 MEmHI:I Kni https://m.edsoo.ru/2e94
’ 5513
butnuoreka IJOK
71 Maxcumanbioe snasenne KL L https://m.edsoo.ru/fe385
Kapno
7b9
butnuoreka IJOK
72 Perenue 3anaq https://m.edsoo.ru/b3efa
18b
DKOJIOTUYECKHE aCTIEKThI Bubmiorexa LIOK
73 WCTIOJIb30BAHUS TETUTOBBIX hitps://m.eds00.ru/9867
nsuraresneil. Tennosoe 3arpsi3HeHNE aaa?' - -
OKpY>Karouieil cpeibl =
Bubnmoreka IIOK
74 Pemrenue 3amau https://m.edsoo.ru/c8c7
0432
O0600I11IeHHEe U CHCTeMAaTH3aIHS Bbubnunoreka [JOK
75 3HaHWi1 1o Teme "TepmoarHaMUKa. https://m.edso0.ru/28d6
TemnoBbie MaUHB" 2b3f
KonTpoasHas paboTta 1o Teme bubnmoreka [JOK
76 "TepmonuHamuka. TerioBsie https://m.edsoo.ru/1b6e
MaIIHHbB" 26¢5
ITapooOpa3oBaHre 1 KOHIEHCAIIHSI. bubnmoreka [JOK
77 Ucnapenue u kurerne. Y aenbHas https://m.edsoo.ru/6f8e6
TEIJIOTa NapooOpa3oBaHUs 777
HacslmeHHbIe ¥ HEHACHIIICHHBIC
napel. KauecTBeHHAsI 3aBUCHMOCTh
st e o B 10K
78 P PaATYPHL, https://m.edsoo.ru/f5¢c17

HE3aBUCHMOCTE OT 00bEMA
HaCbIIICHHOTI'O IMapa. 3aBUCUMOCTh
TCMIICPATYPhbl KUIICHUA OT JaBJICHUS B
KUIKOCTHU

doz



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/f5c17d02

BnaxxnocTs Bo3myxa. AGCONIOTHAS U

Bubmmoreka IJOK

79 https://m.edsoo.ru/30eb
OTHOCHUTEIIbHAS BIAYKHOCTh
bb79
Bbubanoreka [JOK
80 Perrenue 3amau https://m.edsoo.ru/18e9
5ff3
Teépnoe Teno. Kpucrammmaeckue u Bbubmmorexa [IOK
81 amopQHbIe Tena. AHH30TPOHSI https://m.edsoo.ru/20a8
CBOMCTB KPUCTAJIJIOB 8a03
[InaBneHwe U KPUCTATUTA3ALIUS. Bbubmmorexa [IOK
82 V nenpHas TEIIOTA IUIABJICHHUS. https://m.edsoo.ru/6ee9
CyOGnumarust 1e9f
Jedopmanun TBEpIOTO TENA. Bubmorexa [[OK
Pacrsokenne u cxatue. CaBwr. )
83 https://m.edsoo.ru/dalaa
Mopayns ¥Owra. Ipenen ynpyrux b10
nedopmanuit I
ez e o B LOK
84 PA ’ Py https://m.edsoo.ru/7bas
TEIUTOBBIX KOJICOAHUH YaCTHIT edf2
BEIIIeCTBA -
IIpeobpa3oBanne SHEPTHH B (Pa30BBIX bubmmorexa LIOK
85 https://m.edsoo.ru/97a0
nepexomax 672f
Bbubanoreka [JOK
86 YpaBHeHue TemIoBoro Gananca https://m.edsoo.ru/ab15
21fb
butnuoreka IJOK
87 Peurenne 3a1au https://m.edsoo.ru/8ab7f
40d
e I e B 10K
88 p L https://m.edsoo.ru/b42f1
0]] HICKPUBJICHHOMN TTOBEPXHOCTHIO f97
)kuskoctu. Popmyna Jlamnaca -
e i Bamorera 10K
89 P https://m.edso0.ru/0b52
cocrostHus BerecTBa. Da3oBbie 575¢
nepexopr"” -
KonTtponsHas pabora o Teme Bubmmorexa [IOK
90 " ArperaTHbIC COCTOSTHHS BEIIECTBA. https://m.edsoo.ru/7dc2
dazoBble nepexopl" ar39
DNeKTpU3aIys TN U e€ TMPOSIBICHHUS.
DnexTpuueckuii 3apsj. [IBa Buaa Bubmmoreka [IOK
91 INEKTPUUECKHUX 3aps/IOB. https://m.edsoo.ru/laff4
IIpoBOIHUKY, TUINEKTPUKH U 45f
MOJTYIIPOBOTHUKH
DieMEeHTapHBIN ANEKTPUYECKUHN 3apsi. Bubmmoreka [IOK
92 3aKOH COXpaHEHHMS SJIEKTPUIECKOTO https://m.edsoo.ru/f49af
3apsijia d24
BzaumoneiictBue 3apsiaoB. Toueunbie bubimorexa LIOK
93 A PAZIOB. https://m.edsoo.ru/445b
3apsinbl. 3akoH Kynona 7746
Bbubnmoreka IIOK
https://m.edso00.ru/6b87
94 Pemenne 3agau ecba

https://m.edsoo.ru/08fcl
9bc



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/08fc19bc

Onextpuueckoe noiue. Ero geiictsue

Bubmmoreka IJOK

95 https://m.edsoo.ru/05¢c6
Ha JJICKTPUUCCKUEC 3aPsIbI bfal
Hanps:x€HHOCTB 211EKTPUYECKOrO
nosst. [IpoOusli 3apsin. Jlunuu Bubnmoreka [IOK
96 HaMPSHKEHHOCTH AIIEKTPUIECKOTO https://m.edsoo.ru/3dac
noJisi. OMHOPOTHOE DIIEKTPUIECKOE 6957
noJje
[ToTenuuanbHOCTH Bbubanoreka [JOK
97 3JIEKTPOCTATHYECKOTO MOJIsl. Pa3HoOCTh https://m.edso0.ru/8002
MOTEHIIMAJTIOB U HAIPsHKEHUE 1447
s o oo B 10K
98 P ) https://m.edsoo.ru/af5fa
IToTeHIanm 3MeKTPOCTATHICCKOTO 389
TOJISt [Siel)
CBs13b HAPSKEHHOCTHU NOJISL U Bubmmorexa [IOK
99 Pa3HOCTH MOTSHIIUAIOB JIJIsI https://m.edsoo.ru/df7a6
3JIEKTPOCTATHYECKOTO TOJISI 838
TIpuHIMT Cynepno3uIuu bubamorexa LIOK
100 PHIHLIT CYTICD " https://m.edsoo.ru/Ocfe4
SIEKTPHUUYECKUX TOIeH
abe
Bubnmoreka IIOK
101 Pemrenue 3amau https://m.edsoo.ru/5a58
2263
[Tone Toueunoro 3apsna. [lone bubimorexa LIOK
102 1 pAna. 1ox https://m.edsoo.ru/b297
paBHOMEPHO 3apsKEHHOH chepsl b5c3
Tlone paBHOMEPHO 3apsHKEHHOTO 110 bubnunoreka [JOK
103 00BéMy 1mapa. [loe paBHOMEpHO https://m.edsoo.ru/f7a66
3apsHKEHHON OECKOHEUHOU MI0CKOCTH See
TIpOBOHUKH B 3JIEKTPOCTATUICCKOM bubamorexa LHOK
104 poBoa P https://m.edso00.ru/3240
noJie. Y cIoBUE PaBHOBECHS 3apsiIOB
5eab
JIM3JeKTPUKH ¥ TIOJIYIIPOBOHUKH B bubimorexa LIOK
105 p YHPOBOA https://m.edsoo.ru/060e
ANEKTPOCTATUYECKOM I0JIE
bab5
Konpnencarop. DnekTpoéMKoCTh Bubmmorexa [IOK
106 KOHJIeHCAaTopa. DIIEKTPOEMKOCTD https://m.edsoo.ru/845b
IJIOCKOT0 KOHJIEHCATOpa 4173
[lapannensn HHEHU bubmorexa LHOK
107 PALICIILHOC COCAMHCHHE https://m.edsoo.ru/d11e
KOHJICHCATOPOB
8ce?
ITocnenoBarensHOE COEIMHEHUE bubamorexa LOK
108 O g ATODOR A https://m.edsoo.ru/1e99
OHJIEHCATOPO 2920
Bbutnuoreka IIOK
109 DHeprust 3apsHKEHHOTO KOHIIEHCAaTOpa https://m.edsoo.ru/73a3
4f18
Bbutnuoreka IIOK
https://m.edsoo.ru/5fb2a
110 Pemenue 3amau cb5
https://m.edso00.ru/2743
4040
JIBrKeHHe 3apsyKEHHON YaCTHITH B bu6mmorexa HOK
111 p ! https://m.edsoo.ru/8341

OOHOPOJHOM JJIEKTPUICCKOM I10JIE

d6ac



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac

112

Pemenne 3agau

O00011IeHNE U CHCTEMATH3ALHS

Butnmoreka IIOK

113 3HaHUH 10 TeMe "DIeKTPUIECcKoe https://m.edso00.ru/5752
nose" 603f
KOHTDOIbHAS DaGoTa 116 TeMe Bbubmmorexa [IOK
114 " HTPOIBbHAA paboT 1o Tem https://m.edsoo.ru/cefe9
DJIEeKTpIYeCcKoe TI0JIe 0e9
Cuna toka. [TocTOSTHHBIHI TOK. Bubnmoreka IIOK
115 VcnoBHs CynIecTBOBAHUS https://m.eds00.ru/2333
MOCTOSTHHOTO AJIEKTPHIECKOTO TOKa 11b5
Bbubnaunoreka [JOK
116 Ucrouynnku Toka. Hampspkerne u DJ1C https://m.eds00.ru/0839
alls
3 o Bubmuoreka [IOK
117 AKOT M JUIA YHACTA HCTIH. https://m.edsoo.ru/f14f2
DNEeKTpUUECKOe COMPOTHUBICHUE 51e
3aBUCHUMOCTh CONPOTUBIICHUS Bubmorexa [OK
118 OIHOPOIHOTO HPOBOMHHIA OT €T0 https://m.edsoo.ru/95fcd
JJIMHBL U TUIOIaAn MOTIEPEYHOTO f51
CCUYCHUA LS
v Bubnuorexa IIOK
119 FICAIHOE CONPOTHRIICHHE BEMICCTEA. https://m.edsoo.ru/437f8
Pemenue 3angau 300
N bubnuoreka [JOK
120 OCIICHOBATCIILHOC, TApaILICILHOC, https://m.edsoo.ru/236f7
CMEIIIaHHOE COCTUHCHUE MMPOBOIHUKOB e07
Pacuér pa3BeTBIEHHBIX Bubmmorexa [IOK
121 anekTpuueckux nenei. [pasuna https://m.edso0.ru/1794
Kupxroda cf37
Bubnmoreka [JOK
122 Pemrenue 3amau https://m.edsoo.ru/3881
b469
PaG , « . 3ax butnuoreka IIOK
123 a00Ta HCKIPIHCECKOTO TOKA. SAKOH https://m.edsoo.ru/a360
Joxoynsa —Jlenua 5che
butnuoreka IJOK
124 Perenue 3amaq https://m.eds00.ru/6761
bfof
MOIIHOCTH IAEKTPHIECKOTO TOKA. bubnmoreka [JOK
125 TemnoBas MOIIHOCTE, BBIAEIsAEMas Ha https://m.eds00.ru/9975
pesucTope Oa6f
Bbubnuoreka IJOK
126 Perenue 3anaq https://m.edsoo.ru/eb72f
c24
DIIC Bbubnaunoreka [JOK
127 11 BHYTPCHHEE CONPOTHBICHHE https://m.edsoo.ru/72d4
HCTOYHHKA TOKa 53af
3akon OMa i1 OJTHOH (3aMKHYTO#) bubmmorexa [IOK
128 ° JUCT TIOTIHOM (3 yro https://m.edsoo.ru/221f4
INEKTPUYECKON TIeTTH 0fb
Bubmmoreka IJOK
129 Pemrenue 3amau https://m.edso0.ru/3580
b679
Bbubnmoreka IIOK
130 MOIITHOCTh HCTOYHHKA TOKA https://m.edsoo.ru/a0ae5

1d8



https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/a0ae51d8

Bubmmoreka IJOK

131 Koporkoe 3ambIkanue https://m.edsoo.ru/546f5
632
Konpgencarop B Lieny MOCTOSIHHOTO bubmorexa OK
132 A p Bl https://m.edso00.ru/3536
rora 8f3e
Bubnmoreka IIOK
133 Perenue 3anaq https://m.edsoo.ru/4410
cef0
Pemenne 3agau mo teme "IlocTOSHHBIN bubmorexa HOK
134 Had " https://m.edsoo.ru/a734
JIEKTPUUECKUI TOK 0a29
Pemenne 3agau mo teme "IloCcTOSHHBIN bubmorexa HOK
135 Had " https://m.edso0.ru/7442
JIEKTPUYECKUI TOK 61b3
Pemenne 3agau mo reme "IlocTossHHBIN Enbmotexa LIOK
136 Aad " https://m.edsoo.ru/eb5d
JIEKTPUUECKUI TOK 4687
O60011eH1e U ccTeMaTH3alns Bubnuorexa IIOK
137 3HaHui 1m0 Teme "T1oCTOAHHBIN https://m.edsoo.ru/bfd7a
SJIEKTPUYECKUHN TOK" 050
KouTponbHas paboTa 1mo Teme bubimorexa LIOK
138 " P 1P - " https://m.edso0.ru/1885
ITocTOSTHHBIN 2JIEKTPUYECKUI TOK ddfl
DneKkTpuyueckas MpoBOJUMOCTh Bubnuorexa IIOK
139 Pa3IUYHBIX BEIIECTB. DIICKTPHICCKHI https://m.edsoo.ru/da79
TOK B MeTayu1ax. CBepXIIPOBOIUMOCTb 4295
DNIEKTPUUECKUH TOK B pacTBOPAxX U Bubmmorexa [IOK
140 pacruiaBax 3J1eKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b42
Ddapaes 115 3ACKTPOIH3a 3491
Bubnmoreka IIOK
141 DJeKkTpUvecKuii TOK B razax. [lnazma https://m.edsoo.ru/92d9
2176
DNIEKTPUUECKUH TOK B BAKyyMe bubmorexa [IOK
142 p yyme. https://m.edsoo.ru/2E+1
BaxyymHBIE IPHOOPEI 60
DJIEKTPUUECKUH TOK B bubmorexa HOK
143 HOHYHEOBOHHHMX https://m.edsoo.ru/ab61
€660
Bbutnuoreka IIOK
144 [0y IIpOBOIHUKOBEIE TPUOOPHI https://m.eds00.ru/8362
2200
®u3nyeckuil NPakTUKYM 110 TEME
"M3MepenHne Cuibl TOKa ¥ HAIPSHKCHUS
B II€TH [TOCTOSIHHOTO TOKA MPH
MTOMOIIIM AHAJIOTOBBIX U IH(POBBIX Bbu6mmorexa IIOK
145 HU3MEPHUTENBHBIX IPHOOPOB" MITH https://m.eds00.ru/5643
"3HaKOMCTBO C U(PPOBOIA ea56
naboparopueii no ¢pusuke. [Ipumepsr
n3MepeHus PU3NUECKUX BEIINYHH MPH
MOMOIIY KOMITBIOTEPHBIX TATYUKOB"
st a1 B 10K
146 i p P https://m.edsoo.ru/f6292
JIBIDKCHUS C 1IEJBIO OIIPEACIICHHS f5f
MTHOBEHHOM cKopocTu" -
147 O3HUECKUl MPAKTHKYM II0 TEME Bbubmmorexa IIOK



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/f6292f5f

"N3mepeHue yckopeHus npu
HNPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JBMKEHHH 10 HAKJIOHHOM IIIIOCKOCTH"
i "MccnenoBanre 3aBUCUMOCTH
MYTH OT BPEMEHH [PU
PaBHOYCKOPEHHOM JIBIKCHUN"

https://m.eds00.ru/6960
béef

148

duznyeckuii NpaKTUKyM IO TeMe
"3mepenne ycKopeHus: CBOOOTHOTO
nageHus" win "M3ydeHne ABIKCHHS
Tena, OpOIIEHHOTO TOPH30HTAIBHO"

Bbubnaunoreka [JOK
https://m.edsoo.ru/d1ea
2402

149

duznyecKuii NpaKTUKyM IO TeMe
"M3ydenue nBIKEHUS Tena Mo
OKPY>KHOCTH € OCTOSSHHOH 1O
MOJIYJIFO CKOPOCTBIO" MITH
"HccnenoBanue 3aBUCUMOCTH TIeproaa
o0paIeHnss KOHMYECKOTO MasiTHUKA OT
€ro napameTpon"

Bbubnaunoreka [JOK
https://m.edsoo.ru/bcf53
514

150

151

152

DusnyecKkuil IPaKTUKYM 110 TEME
"M3mepeHne paBHOAEHCTBYIOIEH
CHUIBI TIPH ABHKEHHUH OpycKa Mo
HAKJIOHHOH IJIOCKOCTH" WK
"I[IpoBepka runoTe3sbl O
HE3aBUCHMOCTH BPEMEHH JBIKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl"

®uznyecKkuil NpakTUKYM IO TEME
"UccnemoBaHue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE
U pe3UHOBOM 00pasIie, OT uX
nedopmanuu" nin "H3ydyenue
JIBIDKEHUS CHCTEMBI TEJl, CBSI3aHHBIX
HUTBIO, IIEPEKUHYTON Yepe3 JErKUi
6110K"

Pusnyeckuil IPakKTUKYM 110 TEME
"Uzmepenne koaddunmenta TpeHust
0 BeJIMYMHE YTIOBOro KoddduireHTa
3apucumoct Frp(N)" nmn
"WccnenoBanue ABIKEHUS OpycKa 1o
HaKJIOHHOH MJIOCKOCTH C NTEPEMEHHBIM
K03 PHUIHEeHTOM TpeHUs" WiIn
"M3ydenue qBUKEHUS rpy3a Ha Bally ¢
TpeHuem"

Bubnmoreka IIOK
https://m.edsoo.ru/0b34
db84

Bubnmoreka [JOK
https://m.edsoo.ru/b55b
8lal

butnuoreka IJOK
https://m.edsoo.ru/b83b
1607

153

154

®uznyeckuil NPakKTUKYM 110 TEME
"HccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOrO TeJa, UMEILIET0 OCh
Bpamenusa" unu "KoHnctpyuposanue
KPOHIITEHHOB U pacuéT CUI
ynpyroctu" win "MU3yuenue
YCTOMUUBOCTH TBEPJOTO TENA,
MMEFOIIETO TJI0NIAh OOPHI"

Ou3nuecKuil MPaKTUKYM 10 TEME
"M3mepenune uMItybca Tena no
TopMo3HOMY IyTH" unu "H3mepenue
CHJIBI TSTH, CKOPOCTH MOZEIH
3JIEKTPOMOOHIISI U MOIITHOCTHU CHIIBI
Taru" vin "CpaBHEHUE H3MEHEHUS
HMITYJIbCa TeJla ¢ MMITYJIECOM CHUTBI"
nnu "HcciienoBanue COXpaHeHHsI

Bbubnnoreka IJOK
https://m.edsoo.ru/4a04f
47

Bubmmoreka IJOK
https://m.edso0.ru/856fb
28e



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e

UMITyJIbCa TPU yIIPYroM
B3aumojeiicteun" wiu "M3mepenue
KMHETUYECKOM SHEPTUU TeNa 1o
TOPMO3HOMY ITyTH"

155

duznyeckuii NpaKTUKyM IO TeMe
"M3ydeHne n30TepMUIECKOTO
npornecca (PeKOMEHI0BaHO
UCIIOJIb30BaHKE U(PPOBOI
nmabopatopun)" wnn "UzydeHue
M30XOPHOTO TIporecca" Miu
"N3yaenne nzobapHoTO Mporecca”
nnn "[IpoBepka ypaBHEHHS
coCTOsTHUS"

Bbubnaunoreka [JOK
https://m.edsoo.ru/e0fe7
e07

156

157

®uznyecKkuil NpakTUKYM IO TEME
"M3mepenne yaenpHOI
TermtoéMkoctu" wiu "McciaenoBanue
Iporecca OCThIBAHUS BellecTBa" MITH
"UccaenoBanne anradbaTHOro
npouecca” wiu "HU3ydenue
B3aMMOCBS3H YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIeHCTBUSA
U TeMIepaTypbl KUIEHUS KUAKOCTeH"

®uznyecKkuil NpakTUKYM IO TEME
"M3ydenue 3akoHOMEepHOCTEH
UCTIapeHUs KUIKoCTeR" min
"M3mepenune yaenbHOHN TEemIoThI
riaByieHus abpaa" uinm "Uzydenue
CBOMCTB HACHIII[EHHBIX MapOB" MIIN
"M3mepenne abCOIIOTHOM BIaXKHOCTH
BO3JlyXa U OIIEHKAa Macchl IIapoB B
nometenuun". smepenue

K03 PHIIHEHTa TOBEPXHOCTHOTO
HaTSHKEHUS

Bubnmoreka IIOK
https://m.edsoo.ru/2f2fa
a6l

bubanoreka [JOK
https://m.edsoo.ru/6bla
23b5

158

159

®usnyeckuil IPaKTUKYM 110 TEME
"HabmoneHune npeBpaiieHus SHepTHn
3apsKEHHOT0 KOHIEHCATOpa B
SHEPIHIO U3IY4YEeHUs CBETOANOAA" WIIN
"M3yueHue npoTeKkaHusi TOKa B LEMH,
coziepkaleil KouaeHcaTop" wiu
"Pacnpenenenue pazHocTu
MOTEHINAIOB (HATIPSHKCHUS) IPH
MOCJIEJOBATEIIEHOM COCIMHEHUH
KOH/ICHCATOpOB"

Ou3nuecKuil MPaKTUKYM 10 TEME
"HccemoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" WIH
"VI3smepenne ynenpbHOro
COTIPOTHBIICHHS ITPOBOTHIKOB" FITH
"HcciremoBanue 3aBUCUMOCTH CHIIBI
TOKa OT HAIIPSDKEHUS JJIS JTAMITBI
HakaJuBaHHA"

Bubnmoreka [JOK
https://m.edsoo.ru/ec42
4377

Bbutnuoreka IIOK
https://m.edsoo.ru/2b17
9d98

160

®usnyeckuil NPakTUKYM 110 TEME
"Habnrogenne ayiekTponnsa’ win
"VI3smepenue 3apsiaa 0OJJHOBAICHTHOTO
noHa" mim "Hccnenosanne
3aBUCHMOCTH CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT TeMIEpaTyph!"”
unu "CHsATUE BONbT-aMIIEPHOI

Bbubnmoreka IIOK
https://m.edso0.ru/64b6
€901



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901

XapaKTepUCTHKU auozaa”

PeseprubIit ypok. O600menue n

Butnmoreka IIOK

161 CUCTEMATH3AIMS 3HAHUM 110 TEME 1 https://m.edsoo.ru/ed01
"Kunemaruka" 7d93
PeseprubIit ypok. O600menne u Bbubmmorexa [IOK
162 CHCTEMAaTH3alns 3HAaHUH IO TEME 1 https://m.edso00.ru/3149
" TuHamuka" 956b
PeseprubIit ypok. O6o0menne u Bbu6mmorexa [IOK
163 CHCTEMAaTH3allns 3HAaHUH IO TEME 1 https://m.eds00.ru/0f975
"Cratuka TBeproro tema" 2ac
PezepBHbIit ypok. O000mIeHNE 1 Bubnmoreka [IOK
164 CHCTEMAaTH3alns 3HAaHUH IO TEME 1 https://m.edsoo.ru/6c0df
"3aKOHBI COXpaHCHHS B MeXaHHKe" 9cc
et s 6 revie B6muorera LIOK
165 " H . 1 https://m.edsoo.ru/del14
OCHOBI)I MOHeKyHﬂpHOKI/IHeTI/I‘IeCKOI/I 8976
teopun" -
cemeovmsone s o e Bu6mtorexa LIOK
166 " ! 1 https://m.edsoo.ru/Obcc
Tepmoaunamuka. TemnaoBsie 77c1
MalIuHe!" —
cemeovmsone s o e Bu6mtorexa LIOK
167 " ! 1 https://m.edsoo.ru/59ca
ArperatHple COCTOSIHHS BEIECTRA.
" 5c91
Da30BbIe IEPEXOJBL
PezepHslit ypok. O6001IeHNE U bubnuoreka [IOK
168 CHUCTEMATH3ALM 3HAHUM 110 TEME 1 https://m.edsoo.ru/f2381
"DnekTpuueckoe moJe" c0c
PeseprubIit ypok. O600mIeHNE 1 Bubmmorexa [IOK
169 CHCTEMATH3AIUsI 3HAHHH 110 TEME 1 https://m.edsoo.ru/3cae6
"TTOCTOSHHBIN JIEKTPUUECKUH TOK" dal
PeseprabIit ypok. O600mIeHNEe 1 Bbubmmorexa [IOK
170 CHCTEMATU3ALUA 3HAHUM 110 TEME 1 https://m.edsoo.ru/cc76
"ToKM B pa3Mu4HBIX cpenax” 81d4
OBIIEE KOJIMYECTBO YACOB I10 17 16

MMPOIr'PAMME



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
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https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
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11 KJIACC

KoauyecTBo 4acoB

@ JiieKTpOHHBbIE MH(POBbIE
Ne - > K
w/n Tema ypoka z é gz = o0pa3oBare/ibHbIE
o B% E€ &g  pecypen
$ 3. ET Ex
8 =23 =& ==
|| e oo armoen | B L1OK
POBOL ) ’ https://m.edso0.ru/487a8593
I'unore3a Amnepa
, | B waowmel waywes Towmn | B LOK
yrepriosuit ) https://m.edsoo.ru/4clabccb
MarHUTHON HHIYKIUU
3 MarauTtHoe 1oje IpOBOAHUKA C TOKOM. 1 Bubnmoreka [IOK
OmneiT DpcTena https://m.edsoo.ru/d35d5262
n Bubnuorexa IIOK
4 Cuna Amnepa, e€ HanpaBlIeHHE U MOYJb 1 https://m.edso0.ru/26d9c5ba
Bubnmoreka IIOK
> Pewenne 3anaq . https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 Bubmmorexa [IOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPEI https://m.edsoo.ru/ad7718d7
;| v e nosm | B LOK
p ! https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MAarHUTHOM TOJIE
bubanoreka [JOK
8 Pewenye sanaq . https://m.edsoo.ru/504e98c7
butnuoreka IJOK
9 PaGota cuiet Jlopenna 1 https://m.edsoo.ru/d518be4b
Bubnmoreka [JOK
10 Pemenne sanas 1 https://m.eds00.ru/93617bd9
11 Mar»uTHoOE I10JI€ B BEIECTBE. 1 Bubnmoreka [JOK
deppoMarHeTUKH, Mapa- U JHaMarHETHKU https://m.edso0.ru/30ff9608
12 OCHOBHbBIE CBOWCTBA (peppOMAarHETHKOB. 1 bubnunoreka [JOK
[Mpumenenne heppoOMarHeTHKOB https://m.edsoo.ru/0b58190a
" " butnuoreka IJOK
13 Pemrenre 3aaa4 o Teme "MarHuTHoOE ToJIe 1 https://m.eds00.ru/5b55¢307
" " Bubnmoreka [JOK
14 Pemenue 3ama4 o Teme "MarauTHoe 1moJie 1 https://m.edsoo.ru/41c4aesa
15 SIBneHue 2NeKTpOMarHUTHON HHAYKIUH. 1 Bubnmoreka [IOK
[ToTok BEeKTOpa MAarHUTHOM WHAYKIIUH https://m.edsoo.ru/b3efalcl
Bbutnuoreka IJOK
16 OAC mpyxmm 1 https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHYKITUH 1 bubnmoreka [JOK
Dapaest https://m.edsoo.ru/a6dec188
Bbubnnoreka IJOK
18 Buxpeoe anekrpuueckoe noiie. Toku @yko 1 https://m.eds0o.ru/15abe140
19 OJIC UHAYKIMH B JBUKYIIUXCS 1 Bbubnnoreka IJOK
MIPOBOAHUKAX https://m.edso0.ru/0235cc02
Bbutnuoreka IIOK
20 Pewenne sanas 1 https://m.edsoo.ru/4dfda618
Bubnmoreka IIOK
21 Tpasuuio Jlenna 1 https://m.edsoo.ru/bbc22726
22 WnpyktuBHOCTh. KaTymika HHAYKTUBHOCTH 1 Bubnmoreka [IOK
B IIENU [TOCTOSTHHOTO TOKA https://m.edsoo.ru/621eaedd
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SBnenue camonnaykuuu. IJC

Bubmmoreka IJOK

23 CaMOMHAYKIMU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISl KaTYIIKU C Bubmuoreka [IOK
TOKOM. DJIEKTPOMArHUTHOE TMOJIe https://m.edsoo.ru/b3c0ad11
25 Pemrenre 3amau bubmorexa HOK
A https://m.eds00.ru/88f69d2b
2 O060011IeHIE U CUCTEMATHA3AIMs 3HAHUI 110 Bubnmoreka IIOK
Teme "DIeKTpoIMHAMHUKA" https://m.edso00.ru/76484025
27 KonrposnbHas padora 1o teme Bubnmoreka [IOK
"DJIeKTpoIUHAMHKA" https://m.edsoo.ru/8ae09b98
28 KonebarenpHast cuctema. CBOOOIHBIE Bbubanoreka [JOK
koneOanus. ['apMoHHYecKHe KoneOaHus! https://m.edsoo.ru/7c1db385
29 Knnematnueckoe 1 [MHAMHUYECKOE Bubnmoreka IIOK
OIMCAHUE KOJIEOATENbHBIX JBIKECHUN https://m.eds00.ru/87ce9498
DHepreTuveckoe onucaHue. BeBog
30 JUHAMHYECKOTO OMMCAaHUS TAPMOHUYECKUX Bubmmorexa [IOK
KoJIeOaHU U3 UX IHEPTeTHIECKOTO U https://m.edso0.ru/e3c99692
KHHEMATHIECKOTO OIMMCAHUS
N Bubnuorexa IIOK
31 AMILTHTY 3 1 (asa KoneOarmi https://m.edsoo.ru/7a0c439a
Ilepuon n yacrora konebanuii. [lepuon
o | Mmoot B 10K
N - CPHOA https://m.edso0.ru/e0399319
cBOOOHBIX KOJICOaHUI TIPYKUHHOTO
MasiTHAKA
33 3aryxarorue kKojeOanus. BeIHYXICHHbIC Bubnuorexa IIOK
Kosebanus. Pesonanc https://m.edsoo.ru/72e93d09
butnuoreka IJOK
34 ABToKonebanns https://m.edsoo.ru/6add2644
Bubnuoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koH(pepeHus "MexaHndecKue Bubmmorexa [IOK
KoJIeOaHHsl B My3bIKAJIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O060011IeHIE ¥ CUCTEMAaTHU3AIMsI 3HAHUH 10 Bubnmorexa ITOK
Teme "MexaHnueckue Kojaeoanus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMAarHUTHBIE KOJICOaHMSI. bubnunoreka [JOK
KosnebatenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
3 sapms omteneatopa ¢ avmmimyson Bubmotera LIOK
DAL A p e https://m.edsoo.ru/093f9afl
TOKa B KOJIeOATEILHOM KOHTYPE
40 3aKOH cCOXpaHEHUsI SHEPTUHU B UACAITLHOM Bubmmoreka [IOK
KoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
g | o e Buorea 10K
) YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHEIC KOJICOaHUs
42 [lepemennsiit Tok. PesncTop n koHAEHCATOP Bubmmorexa IIOK
B IICTIH IEPEMEHHOTO TOKa https://m.edso00.ru/84836152
43 Karymka MHIyKTUBHOCTH B LiEIIU Bbu6mmorexa IIOK
MEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa Jyis 3JeKTPUYECKO Lenu Bubmmoreka [IOK
NIepEeMEHHOTr'0 TOKa https://m.edsoo.ru/8bae38e6
MorHocTb NEPEMEHHOTO TOKa. Bubmorexa LJOK
45 AMIUTYJHOE U JEHCTBYIOLIEE 3HaUEHUE

CHUJIbI TOKA U HAITPAXKCHUA

https://m.edsoo.ru/lcac6c4c
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Bubmmoreka IJOK

46 Pesonanc B anekTpHCCKOl Uemk https://m.eds00.ru/087506df
Bubnmoreka [IOK
o Perere 3a7e s edsoo,rla16836ad
48 gﬁziﬁzﬁ;ﬁ‘gg?EZI%)SE;:IZTI(/)IPI;OTPC6HCHHC bubmorexa [IOK
S TCKTPHAECKOH SHEpPTHH https://m.edsoo.ru/f97418ae
9 mexposmepr Kymrypa neomsoman BuGmorexa LIOK
JEKTPOIHEPTHH B TOBCETHEBHOM KU3HI https://m.edsoo./a6f74d93
Bubnmoreka [IOK
50 Pemterye sana- https://m.edsclnlo.ru/ee6677ed
Bubnmoreka [IOK
o1 Perere 3a7e s edsoo,t/7cabsofs
52 O00011IeHNE U CUCTEMATHA3AIMs 3HAHUH T10 Bubnmoreka IIOK
Teme "DIeKTpOMarHuTHbIE KoseOanus" https://m.edsoo.ru/401024a9
53 MexaHnyeckue BOJIHbL. XapaKTEPUCTUKH Bubmmorexa [IOK
MEXaHUYIECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHHMYECKIX BOJH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [JOK
% 3ByK. XapakTepHCTHKH 3BYKa https://m.edscIJlo.ru/138b6f09
56 Wuodpassyk u ynerpaszsyk. [llymoBoe Bubmmorexa [IOK
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl https://m.edso0.ru/7380038f
Bubmmorexa [IOK
> Pemmerme 32721 s/ edsoo, ncido18bf
58 DJIeKTPOMAarHUTHbBIE BOJHBL. W3myueHue Bubmmorexa [IOK
JJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus dJeKTPOMArHUTHBIX BOJIH. bubnunoreka [JOK
CaoiicTBa 3J€KTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
60 %Ti:;::gggirsi;on;ziiui;J;IHX. BOJIH B bubmmorexa LIOK
TeXHHKE 1 GbITy https://m.edsoo.ru/49belf9e
SL Pamororn. Srecpovarmmoe BuGmorexa LIOK
SATPA3HEHHE OKpYKAIOMEH CpesI https://m.edsoo.ru/9f96f1f8
62 KontponsHas padora mo teme "Komebanus Bubmmorexa [IOK
Y BOJIHBI" https://m.eds00.ru/4f7985a0
63 CaeT. 3aKOH MPSIMOJIMHEHHOTO bubnmoreka [JOK
pacIpocTpaHeHHsl CBeTa https://m.edsoo.ru/f9566406
64 Pemrenue 3ama4 Ha MpUMEHEHHUE 3aKOHA Bubmmorexa IIOK
MPSIMOJIMHEWHOTO PACIIPOCTPAHECHHSI CBETA https://m.edsoo.ru/ea32d455
65 Orpaxxenue ceTta. [l10ckoe 3epkao. Bubmmorexa [IOK
Coepuueckoe 3epKajio https://m.edsoo.ru/a005d2bb
[IpenomieHue cBera. AGCONIOTHBINA U
o | e e oo Buorea 10K
[IpenenbHbIi yroJ NOJHOTO BHYTPEHHETO https://m.edsoo.ru/bcZed5¢d
OTpaKeHUsI
67 Pewenue 3a1ay Ha MpUMEHEHHE 3aKOHOB Bubmmoreka IJOK
OTpaXXCHUsI U MPEJIOMJICHUS CBETa https://m.edsoo.ru/49d830a9
68 Xon nmyueit B mpusMe. Jlucnepcus cera. Bubnmoreka [IOK
CnoxHbI# cocTaB Oestoro ceeta. LiBeT https://m.edsoo.ru/d8elc3be
69 JIunzpl. DOKYCHOE PACCTOSIHUE U bubanoreka [JOK
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OIITHYCCKas CHJia JIMH3bI

https://m.eds00.ru/60441359

[TocTpoenne n300paxxeHN B TNH3aX U UX

Bubnmoreka IIOK

0 cucTeMax. YBeInYeHUE JINH3BI https://m.edsoo.ru/bb53b1d5
R e Busorea 10K
p » Oy B https://m.eds00.ru/5a868f09
JIUH3
72 I'ma3 xak onruueckast cucteMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
73 Pewmenue 3anau. IIpenensl npuMeHUMOCTH Bubnmoreka [IOK
TeOMETPUYECKOH ONTHKH https://m.edsoo.ru/cd174al10
74 CKOpPOCTB CBETa U METOJIbI €€ M3MEPCHUS bubmmorexa [OK
P A P https://m.edso0.ru/f32aab06
Bubnmoreka IIOK
7 Jlucniepens ceera https://m.edsoo.ru/lel6cce
Bubnmoreka IIOK
76 Hurepepentins caeta https://m.edsoo.ru/5fc0c638
77 KorepeHTHBIC HCTOUHHUKH. Y CIIOBHS bubnuoreka [IOK
HaOJIOICHHUSI MAKCHMYMOB M MUHHMYMOB https://m.edsoo.ru/c6416d48
bubanoreka [JOK
8 Pewenye sanaq https://m.edsoo.ru/3061de2b
Bubnmoreka IIOK
7 lTpuvenerme uurepdeperiun https://m.edsoo.ru/668edbc8
Bubnmoreka IIOK
80 Jludppaxums ceera https://m.edsoo.ru/12ed04b5
81 Judpakironnas pemérka. Y cioBue bubnuoreka [IOK
HaOJTIOICHHSI TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
butnuoreka IJOK
82 Peuterne sana- https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTh CBETOBBIX BOJIH. Bubmmorexa [IOK
[Monsipu3anust cBeTa https://m.edsoo.ru/e9890fe9
Bubnmoreka [JOK
84 Pewenme sanad https://m.eds00.ru/c56¢8158
85 CBeTOBbIC ABJICHUS B IIPUPOJIE bubmmorexa LIOK
https://m.edso00.ru/0b36363d
86 O060011IeHIEe ¥ CUCTEMAaTH3AIMsI 3HAHUH 10 Bubnmorexa ITOK
teme "OmnTrka" https://m.edsoo.ru/8a14748b
Bubnmoreka [JOK
87 KontponpHas pabdora mo teme «OnTrkay https://m.eds00.ru/82315dd4
| e ook B 10K
© - JAKOHBI SJICKTPOAL https://m.edsoo.ru/c9bd77cb
MIPUHIUIT OTHOCUTEIILHOCTH
89 ITocTynarsl cienuanbHOU TEOPUU Bbubmmorexa IIOK
OTHOCHTEIIEHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAl.
IT .
o | DEesmams Topoma. Voneme B 10K
) https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U
COKpAIICHUE JUTHHBI
91 DHeprus U UMIYJILC PEISITHBUCTCKOM bubnmoreka [JOK
4aCTHIIBI https://m.edso0o.ru/853a64fc
92 CBsI3b MacCCHI C SHEpTHEH 1 UMITYIIHCOM Bu6mmorexa IIOK
PETSATUBUCTCKOM YaCTHIIBL. DHEPTHUsl IOKOSI https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEMIOBOE U3ITyUCHHE bubmmorexa OK

https://m.edsoo.ru/f54035a5
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Bubmmoreka IJOK

% 3axon cmemenn Bura https://m.edsoo.ru/1c5ff752
Bbubanoreka [JOK
95 l'umore3a M. Inanka o kBaHTax. DOTOHBI https://m.edsoo.ru/a5ffa218
Bubnmoreka IIOK
% OHEpTHs H IMITYIIRC (OTOHa https://m.edsoo.ru/7th307ec
97 dotordpdext. OnbiTel A. I'. CTonerosa. Bbubmmorexa [IOK
3akoHnb! PporosddekTa https://m.edsoo.ru/8c68e5b9
98 YpaBuenue DiiHmTeitHa 115 horodrdhdekra. Bubmuoreka [IOK
"Kpachas rpanuna” dorodddexra https://m.edsoo.ru/01ef4556
Bbubanoreka [JOK
99 Jasnenne ceeta. Onpitel I1. H. Jlebenera https://m.eds00.ru/64bAf966
. Bubnmoreka IIOK
100 BosHoBbIe CBOHCTBA HACTHU https://m.edsoo.ru/f59cfcec
oy | Dol e e e ot Busorea 0K
p pr! H https://m.edsoo.ru/5df8bafl
JBIDKYIICHCS 9acTUIIBI
102 KopnyckyasipHO-BOTHOBOH JAyanu3m bubimorexa LIOK
https://m.edsoo.ru/8ccab62a
bubanoreka [JOK
103 Judpakist SIEKTPOHOB Ha KPUCTAIaxX https://m.edsoo.ru/30dbal8c
o | Coommes gt savgoape Busorea 1K
N pelt https://m.edso0.ru/65783dec
['elizenOepra
Bubnmoreka IIOK
105 Pemenne rpagueckux sanas https://m.edsoo.ru/e70195hd
106 Pemenue pacuéTHBIX 3a1a4 bubimorexa LIOK
P A https://m.edsoo.ru/ee9b3182
oy | Ko s o e G Buorea 10K
L PIYERY https://m.edsoo.ru/c3de891a
Jyan3M
108 OMnBITH IO UCCTIEIOBAHUIO CTPOCHHUS aTOMA. bubmmorexa IIOK
InanerapHas Moaenb aroma Pesepdopaa https://m.edso00.ru/312b750a
Bubnmoreka [JOK
109 Moctynarer bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEH 3HEPTUU Bubmmorexa [IOK
aToma BOJIOpo/Ia https://m.edsoo.ru/cf74blla
111 CrHoHTaHHOE 1 BBIHY)KICHHOE U3ITydeHUE Bbubmmorexa IIOK
cBeTa https://m.edso00.ru/f945d85¢c
Bbutnuoreka IJOK
112 Tlasep https://m.edsoo.ru/2288a0c4
13 Unaneno, Japait i waceonoe acne anpa EuSmiorexa LIOK
AP Apa- https://m.edsoo.ru/34ada5de
M3oTomnbl. PagnoakTHBHOCTH
3aKoH pagroaKkTUBHOTO pacnaga. CBolicTBa
114 HOHU3UPYIOLIETO U3ayyeHus. Biusnue Bubmmoreka [IOK
PaIvoaKTHBHOCTH Ha )KUBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jo3umerpus
DHeprusl CBS3HM HYKJIOHOB B sizipe. SnepHbie
cwibl. Jledekt macch siapa. SnepHeie
115 peaximu. Snepueie peaktopbl. [IpodaeMbr Bubmmoreka [IOK
YIIPaBJISIEMOT0 TEPMOSIZICPHOTO CHHTE3A. https://m.edsoo.ru/ff1758d0
OKOIOTHYECKHE aCTIeKTHI Pa3BUTHS SACPHOI
SHEPTeTUKU
116 MeToabl perucTpaly 1 UCCIe0BaHUs Bubnnoreka [IOK
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3JIeMEHTapHBIX yacTui. OyHIaMeHTaIbHbIE
B3aumMoieiicTBusl. baproHbl, ME30HbBI 1
nentoHsl. [Ipeacrapnenune o CtanaapTHOM
Mozend. KBapk-TirooHHas MOAETH aJpOHOB

https://m.edsoo.ru/lac08a5b

®dusuka 3a npenenamu CTaHAapTHOU

117 moaenu. TémHas maTepus U TEMHas Bbubanoreka [JOK
sHeprusi. EAMHCTBO GU3HuecKoi KapTHHBI https://m.edsoo.ru/c026fd37
Mupa
118 Otansl pa3BUTHUS ACTPOHOMUH. 3HaUECHUE Bubnmoreka [IOK
ACTPOHOMHUH https://m.edsoo.ru/ad73e145
[IpuMeHNMOCTD 3aKOHOB (DPM3UKHU IS
119 0OBSICHEHUS IPUPOJIBI KOCMHYECKIX Bbubmmorexa [IOK
00BEKTOB. MeTO/IbI aCTPOHOMHYECKIX https://m.edso0.ru/39c44028
HCCIIeI0OBaHUI
o | oo s e B LOK
pak ’ P https://m.edsoo.ru/4877aale
ACTPOHOMHS
Bup 3Bé3gH0T0 HeOa. Co3Be3aus, sApKue Bubmmorexa [IOK
121 .. )
3BE3/1Bl, IUIAHETHI, UX BUIUMOE IBIKEHUE https://m.edsoo.ru/aac588eb
pp | Somemascureun Comme Comenns Bamorera 0K
N ’ p H https://m.edso00.ru/22748eb4
3BE31
iy | S e e, B LOK
p " i https://m.edso0.ru/42169944
CBETHMOCTh
124 3Be3/blI TVIABHOM MOCIEA0BATCIIBHOCTH bubimorexa LIOK
A A https://m.eds00.ru/b3ch766¢
Buytpennee crpoenue 38é31. CoBpeMeHHBIC
125 MIPEACTABIECHUS O IPOUCXOXKIECHUU U Bubnmoreka IIOK
spouronink COJHITA ¥ 3BE3.T. DTAITBI KU3HH https://m.edsoo.ru/d09da494
3BE3],
126 Maieunsiit [1yTs — Hama "anakTtuka. Tumsl Bubmmorexa [IOK
rajgakTuk. YEpHbIe IBIPHI B SIIPAX TATAKTHK https://m.edsoo.ru/7cd10a0a
B LOK
- coP PLIBa. https://m.edsoo.ru/3dbdf0d2
PenmkroBoe u3mydeHue
128 MacmrtaGHast cTpykTypa BeeneHHOM. bubmmorexa IIOK
MertaranakTrka https://m.edsoo.ru/ce234633
.. bubnmoreka [JOK
129 Hepeménnsie mpo01eMbl aCTPOHOMIH https://m.edsoo.ru/d37d9ffe
Du3nUeCKUil MPaKTUKYM 10 TEME
"HccnenoBanre MarHUTHOTO TTOJIST
B 10K
A ,, " https://m.edsoo0.ru/67361aef
tdbeppomaraernkoB" winu "HccaenoBanue
JEHCTBUS MIOCTOSTHHOTO MarHUTA Ha PaMKy ¢
TOKOM"
®usnyeckuil NpakTUKYM II0 TEME
N3mepenne cuinbl AMmiepa” uim I/Isyquf/’Ie Bubnmorexa [IOK
131 3aBHCHUMOCTH CHIIBI AMIIepa OT CHIIBI TOKa .
" N https://m.edsoo.ru/fcae91e9
i "OnpeneneHine MarHuTHON HHAYKIIUI
Ha OCHOBE U3MEPEHMsI CUIIbl AMriepa"
®uznyeckuil NpakTUKyM II0 TEME
132 HcCNeNOBAHNE ABNCHHL https://m.edso00.ru/c36658da

AJIEKTPOMArHUTHOW WHIAYKITMH'" W
"OnpeneneHne NHAYKIAHA BUXPEBOTO
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MarHMTHOTIO IoJjsa"

®uznyeckuil NpakTUKyM II0 TEME
"UccnenoBanue sIBICHUS CAMOUHIIYKIN"

Bbubanoreka [JOK

133
wii "COopKa MOJICIHN IIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fh6391
reseparopa"
®uznyeckuil NpakTUKyM IO TEME
134 "U3MepeHue rmeproia CBOOOTHBIX Bubnmoreka IIOK
KOJeOaHUH HUTSHOTO U TPYKHHHOTO https://m.edsoo.ru/5d159d35
MasiTHUKOB"
®uznyeckuil NpakTUKyM IO TEME
135 "TIpeo6 aSOBaI-I:I/IC aHey THU B MPYKUHHOM bubmorexa HOK
peobp N p Py https://m.edsoo.ru/a28026bd
MasiTHAKE
®uznyeckuil NpakTUKyM IO TEME
"HccrienoBanre IEpEeMEHHOTO TOKA depe3
MOCJIEAOBATEIBHO COSTUHEHHEIE Bubnmoreka IIOK
136 " :
KOHJICHCATOP, KATYIIKY U Pe3UcTOp" HiH https://m.edso0.ru/89dc2d90
"UccrenoBanne pabOTH HCTOYHUKOB CBETA
B LIENIK TIEpEMEHHOTr0 TOKa"
®u3nyecKkuil NpakTUKyM IO TEME Bubmmorexa [IOK
137 n = " .
W3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI https://m.edsoo.ru/b100661a
Ou3nyeckuil NPakTUKYM II0 TEME
"N3mepeHune nokaszaTess IpeaoMIICHUS Bubmmorexa [IOK
138 n n .
crexkna" win "TonayueHne n300paxkeHust B https://m.edsoo0.ru/42569eal
CHCTEME M3 IDIOCKOTO 3epKaia M JTHH3HI"
Ousnyeckuil NPakTUKYM II0 TEME
"UccrenoBanne 3aBUCUMOCTH (POKYCHOTO
139 PaCCTOSIHUS OT BeIlecTBa (Ha mpuMepe Bubmmorexa [IOK
xuaKux auH3)" win "M3Mepenne https://m.edsoo.ru/b879fb3f
(hOKYCHOTO paCCTOSHHS PACCEUBAFOIINX
JuH3"
®u3nyecKkuil NpakTUKyM IO TeME
140 "HaOmroneHue pI/Iq) alzl WU, HHTePPEPEHINH bubmorexa LIOK
A HOp ,,H ’ pleperit https://m.edsoo.ru/8b7ac737
1 TIOJIAPHU3AIIHY CBETa
®u3nyeckuil NPakTUKYM 110 TEME
"OmnpeneneHre UMITyJIbCa U SHEPTUU
141 GHHI’)FI/f][SI/ICTCKI/IX ‘Ia(}:/TI/I (o (1)01;0 apusIm buGmorexa LIOK
P ! 'p https://m.edso0.ru/63756¢47
TPEKOB 3apsDKEHHBIX YaCTHIl B MATHUTHOM
mone)"
®u3nyeckuil NPakTUKYM 110 TEME
"N3mepenne noctostHHOM [11aHka Ha OCHOBE
142 uccie pOBaHI/IH ¢doroadderra” mwim bubmmorexa [IOK
" ! https://m.edsoo0.ru/eb916f82
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HampsKeHHs"
®usnyeckuil NPakTUKYM II0 TEME
143 "HccnenoBanue CIEKTpa pa3pexeHHOro Bubnmoreka LIOK
aTOMapPHOTO BOJIOPOJIAa U U3MEPEHHE https://m.edsoo.ru/ec651eb8
moctostHHOM Punbepra”
®uznyecKkuil NPakTUKyM II0 TEME
"HccrenoBanue pagroakTHBHOTO (OHA C
144 HCHOHL;IOBaHI/IeI\f 112(1)3I/IM€ a" I/IJ'II/I(b bubimorexa LIOK
" P https://m.edsoo.ru/c3dabe6e
W3ydeHue noriomeHus OeTa-4acTHil
anoMuHueM"
®uznyeckuil NpakTUKyM 110 TEME
"Habmomenus 3BE30HOTO HEOA
et A Butnuoreka IIOK
145 HEBOOPY>KEHHBIM IJIa30M C UCIOIb30BAaHHEM

KOMIBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ JJIA
OIIPEAC/ICHUSA TOJIOKCHUS HeDECHBIX

https://m.edso0.ru/1072021e
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00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTro Moiyuapus u sipkue
38&3ab61" win "HaOmrogeHus B TEIECKOIT
JIyHbl, NIaHET, TYMAHHOCTEHN U 3BE3THBIX
CKOIIIeHHH"

O00011IeHNE U CHCTEMATU3ALUs 3HAHWA.
Postb pU3UKH U aCTPOHOMUH B

Bbubnanoreka [JOK

146 OKOHOMUYECKOH, TEXHONIOTHECKOH, https://m.edsoo.ru/ad6ddeed
COIMAIEHON M 3THYECKOH cepax
NESITEIPHOCTH YEIOBEKa
| e s e Buorea 101
. . p https://m.edsoo.ru/18f19f7¢c
COBPEMCHHOW HAYYHOHN KapTHHE MHUpa
O0001IIeHNE ¥ CUCTEMATH3AIMSI 3HAHUI.
Ponb duznueckoit Teopuu B hopMHPOBAHUH
148 MPEACTaBICHUN O (PU3UUCCKOM KapTHHE Bubnuorexa IIOK
MHpPa, MECTO (PU3NUECKON KapTHHBI MUPA B https://m.edsoo.ru/e7d400f4
001IIeM PsITy COBPEMEHHBIX €CTCCTBEHHO-
HAYYHBIX PEICTABICHUI O IPUPOJIC
149 O06001IIeHIE ¥ CUCTEMAaTHU3AIMsI 3HAHUI 10 Bubnuorexa IIOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATHA3AIMs 3HAHUH T10 Bubnmoreka IIOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHA3AIMs 3HAHUH T10 Bubnmoreka IIOK
teme "JIuHamuKa" https://m.edsoo.ru/2dfbafcs
152 O00011IeHNE U CHCTEMATH3AMs 3HAHUH T10 Bubnmoreka IIOK
teme "CraTrka TBep/0ro tena" https://m.edsoo.ru/3cca482e
153 O060011IeHIEe ¥ CUCTEMAaTH3AIMsI 3HAHUH 10 Bubnmorexa ITOK
TeMe "3aKOHbI COXpAaHEHHS B MeXaHHKe" https://m.edsoo.ru/32a4d1a0
156 | rowe Omomm morceympmommemGORE Buorexa LIOK
" yIAp https://m.edsoo.ru/ed440ca8
TEOPUH
| S s e i Busorea 0K
ool ' https://m.edso0.ru/c63f7¢10
MaIlUHBI
185 rowe "Arperamre commommn semeorse. bumorexa LIOK
P . Hectpa. https://m.edso0.ru/1d36b5b1
da3oBbIe EPEXOIbI
157 O06o0011IeHHe U CUCTEMAaTH3alNs 3HAHUH 110 Bbubnuoreka [JOK
TeMe "DieKTpudeckoe mnoiue” https://m.edsoo.ru/3bf0def9
158 O06o0meHne U cCUcTeMaTHU3aIus 3HaHUN 110 bubnmoreka [JOK
Teme "TIOCTOSHHBIN 3JIeKTPHIECKU TOK" https://m.edsoo.ru/71453ee6
159 O06o01meHne U cCUCTeMaTHU3alus 3HAaHUN 110 bubnmoreka [JOK
Teme "TOKH B Pa3IMUHBIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o001IeHHe U CUCTEMAaTH3alNs 3HAHUH 110 Bbubnaunoreka [JOK
TeMe "MaruuTHoe mnoJe" https://m.edsoo.ru/3b4c06ae
161 | cncromanann smanti mo rewe Bumorercs LIOK
" 8 " https://m.edso00.ru/053e2248
DJeKTpOMArHUTHASI HHTYKIIUS
162 oneramsaan snanmi o rewe buGanorexa LIOK
" 5 " https://m.edsoo.ru/d6310bfd
MexaHu4yeckue KoJeOaHus
PesepBHEIii ypok. 0606£ue}me u Bubmorexa [[OK
163 CHCTEMATH3alKs 3HAHHI 110 TeME

"DJIeKTpOMarHuTHBIE KoJIeOaHus"

https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d

Peseprublil ypok. O6001ICHNE 1
CHUCTEMAaTHU3aIUs 3HAHHIU 110 TEME

Bubmmoreka IJOK

164 "MexaHHYEeCKUE U DIICKTPOMATHUTHBIC ! https://m.edsoo.ru/96a7a2dd
BOJHBI"

165 Pe3zepBHblit ypok. O600mIeHNE 1 1 Bubnmoreka [IOK
cucTeMaTH3anys 3HaHuii 1o Teme "Onruka" https://m.edso0.ru/52ad1603
PesepBHEIii ypok. 0606£ueH1/1e " ) Bubmorexa [[OK

166 cHUcTeMaTH3aIis 3HaHu# 1o Teme "OCHOBBI 1 .

CTO" https://m.edso0.ru/5bec1c65

167 e o v e 1 brbmmorexa LIOK
" H 9 " https://m.edsoo.ru/f7c59d38

KopnyckysisspHO-BOJIHOBOM Tyannu3m
168 Egzigiﬁizp 1(;: .325}(::; Egﬁzge "®du3uka 1 buGamorexa LIOK
" H https://m.edsoo0.ru/1f511654
aToMa

169 EEZ:E;?:I/I;ZP Z;{{ '325}(1)1/?1;111 Sgﬁzﬁe "®du3nka 1 bubamorexa LIOK

H " https://m.edso00.ru/905c5ce0
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

» duzuka. Mexanuka; yriryosnennoe ooydenue 10 kinacc/ Msakumes I'.4., CunsikoB A.3.
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «/[[PODA»; AKITMOHEpHOE 0OIIECTBO
«U3narensctBo «lIpocBemienue»

» ®uzuka. Monekynspraas ¢pusuka. Tepmoannamuka; yriyonenHoe ooyuenue 10 kimacc/
Msxumes I'.4., CunsxoB A.3. O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»;
AxumonepHoe obmectBo «M3narenbctBo «IIpocBemienne»

METOJUYECKUE MATEPHUAJIBI JJI51 YYUTEJIA

COopnuk 3anad o ¢usuke. [Tocodue npeanaszHadeno st yaammxcst 10—11 kmaccos.
OcnosHroii aBTop [lapdentreBa Hatanus AnnpeeBHa

Astopsl [lappentreBa H. A. I'ox uznanus 2023

JIunust YMK, cepust @usuka. "Kinaccuueckuii kype". Mskumes ['.5. u ap. (10-11)
(bazoBerii /YTmyOneHHBIN)

®usznka. CaMocTOATENbHBIE M KOHTPOJIbHBIE padoThl. 11 Kinace

Jluaus YMK: ®@usuka. "Knaccuueckuit kype". Msixumies I'.5. u np. (10-11) (ba3osbrit
/Y rnyOneHHbIN)

Cepus: Knaccuueckuit kypc

Astop: Eptotkun E.C., Eptotkuna C.I'.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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https://resh.edu.ru/
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