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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypoBHE CpeAHero ooiiero oOpazoBaHus pa3padoTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom ¢denepanpbHOM pabodeld MpOrpaMMbI
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opranmzaiusax Poccuiickoit  ®egepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTaHABJIMBAET PEKOMEHJYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHHUS TEM U pa3fesioB yuyeOHOIo
npeaMeTa ¢ y4€ToM MeXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TIOTUKU Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH oOydatomuxcs. [Iporpamma o gusuke naét npepacraBaeHue o MesX,
coJiep’KaHuu, 001el cTpaTeruy 00y4eHus, BOCIIUTAHUS U Pa3BUTHS 00Y4aIOIIUXCS CPEeICTBAMU
yaeOHoro npeamera «Pu3uka» Ha yriiyOaEHHOM YpOBHE.

Wzyuyenue kypca ¢(usuku yriayOn€HHOrO YpOBHS TO3BOJIIET pealn30BaTh 3ajadd
po(hecCHOHANBHOM OpPHEHTAllMU, HAlpaBJICHO Ha CO3JAHME YCJIOBUM Uil MPOSIBIEHUS CBOMX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXKIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O0pa3oBaHMs B  OpPraHU3alUsaX MNpogecCHOHATHLHOTO
00pa30oBaHus MO PA3IUYHBIM (HU3UKO-TEXHUUYECKUM U UHXEHEPHBIM CHEIIUATIbLHOCTSIM.

B mporpamme mo ¢u3uke ONpenensioTcs IUIAHUPYEeMbIe pe3yJbTaThl OCBOCHHUS Kypca
¢bu3KKY Ha YpOBHE CPEAHEro 00IIero 00pa3oBaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM O0y4aroluuxcs, OCBOWBIIUX
nporpamMMmy 1o (Gu3MKe Ha ypOBHE CpPEIHEro o0Imero oOpa3oBaHHs Ha YIriyOJIEHHOM ypOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (u3mKe BKIIOYAET:

IUTaHUPYEMbIE Pe3y/IbTaThl OCBOCHUS Kypca (PU3UKH Ha YIITyOJEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUWUTENEeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJu3alyd pPA3IMYHBIX METOJWYECKHUX TOIXOIO0B K
IpenoAaBaHuio PU3UKU Ha YIiyOIEHHOM YPOBHE IIPH YCIIOBUU COXPaHEHUs 00513aTeNbHON YacTH
coJlepKaHus Kypca.

®du3nka Kak HayKa 0 HauboJiee 0OIMX 3aKOHAX TMPHUPOJIBI, BHICTYIAs B KAYECTBE yueOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeneaniio Xapakrep U OypHOE pa3BUTHE Pa3zHOOOpPA3HBIX
TEXHOJOTHIl B cdepe DHEPreTHKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, TIOIYYEHHUS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroiierocs, B popMUpoBaHUE YMEHUI
IPUMEHATh HAyYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca pu3nku Ha ypoBHE CpeIHETO OOIero 0o0pa3oBaHMs TOJOXKEH Pl UIEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoea yenocmunocmu. B COOTBETCTBUM C HEM KypC ABIJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (PU3UKHU, BKIIOYAET KaK BOMPOCH KJIACCUYECKOH, TaK M
COBPEMEHHOU (U3HKHU.



Hoesa zenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepHasl Kypca GU3UKA 00beTUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet MCIoJib30BaHuE r'yMaHUTapHOTO
noTeHuana (pu3nYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU ITPOOIIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6iE€HHOrO ypoBHS Npeaoaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOIMYECKHUX IPUIIOKEHUN H3YyUYEHHBIX
Teopui M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCsS Ha YypOBHE OOIIMX MPEACTaBICHUN H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM TMpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXAeHus Npo0sieM palMOHaIbHOTO IPUPOJIONIONIL30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkKaHusl MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHCTEMHO-AEATEIBHOCTHOTO mmoaxo/a. st GU3uKy peann3aius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JEeWCTBYOLIEro (akropa
yaebHoro nporecca. s yriryba€HHOTo ypoBHS — 3TO CHCTEMA CAMOCTOSITEITLHOTO YIEHHYECKOTO
9KCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHHUYECKUE OIBITHI NMPU HM3YyYEeHHH HOBOIO
Mmarepuaia, JadopaTopHbie paboThl U paboThI MpakTHKyMa. [Ipu 3TOM BO3MOXHBI /IBa crioco0a
peanu3anuy GU3NYECKOro npakTuKyma. B nepBom ciyyae mpakTUKyM IPOBOAUTCS JTMOO B KOHIIE
10 u 11 kmaccoB, 1100 mOCiIe IEPBOTO U BTOPOTO MOJIYTOUH B KQXKIOM U3 3TUX KiaccoB. Bropoi
crnoco0 — 3TO HHTerpauus paboT NPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX padoT, KOTOpbIE
IPOBOJASATCS B Ipoliecce M3ydeHHs paznena (temsl). Ilpu sTomM mox paboTamu mpakTUKyma
[IOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPO€ MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOr0 B11a O€3 MOIIAroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHYECKOTo IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
MPaKTUKyMa MPECTaBlIeHA €UHBIM IepeuHeM. BoIOOp TeMaTuKu )i 3TUX BUAOB YUEHHUECKUX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIs M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHWPOBAHMS M OCHalleHus KkaOuHera ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAMUTH TNpPSMbIE M KOCBEHHbBIE
M3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENsSETCS PELICHUIO Pacu€THBIX M KaueCTBEHHBIX 3ajad. [Ipu stom
JUI pacuy€THBIX 3a/lay NPUOPUTETOM SBISIOTCS 33aaud C SBHO 3aJJaHHON M HESIBHO 3a/laHHOU
(bu3nYECKOl MO/IEIBIO, TIO3BOJISAIONIME PUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaKk M MHTETpUpYyd NPUMEHEHHME 3HAHUN U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIeH >KU3HM, TpeOyrommue BbiOopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 yueOHOTO Tporecca Kypce (Pu3uku yriayOa€HHOTO YpOBHS Ha YpOBHE CPEIHETO
oOmiero o0Opa3oBaHMs JIOJDKEH H3y4yaTbcsd B YCIOBMAX INpEIMETHOro kabunera. B kabunere
(bU3HUKH TOJKHO OBITH HEOOXO0MMOE JTa0opaTOpHOE 00OPYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IIporpamMMe o (pu3mke y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpanmoHHOE 00opynoBaHuE (OPMHUPYETCS B COOTBETCTBUM C IPHHLUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00€CHednBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpaMMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.



JlaGopaTopHoe o0opymoBaHHE ISl YYCHHYECKHUX MPAKTUYECKUX padoT (opMHUpyeTCs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX W LU(POBBIX NPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX 1aOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHHUSI 00YUAIOIIUXCS K HAYYHOMY M3y4YEHUIO MPUPOJIBDI,
pa3sBUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TMPEACTABICHUH O HAyYHOM METOA€ TMo3HaHUs U  (GOPMUPOBAHUE
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa M3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

dbopMupoBaHre yMEHUN OOBSACHATH SBJICHHS C UCHOJIb30BaHHMEM (U3NYECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTeJIbCTB;

dbopMupoBaHUe NMPECTaBICHUHN O posid PUUKH AJIs1 Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;

pa3BUTHE TPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymieil mnpodeccnoHanbHOM
NEeSITEIbHOCTH, CBS3aHHBIX C (DM3MKOM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpPaBICHUU.

JlocTikeHne STUX Iesell 00ecTeYrBaeTCsl PEHICHHEM CIEAYIOMMX 337ad B MpoIecce
M3Yy4eHHUs Kypca (U3UKU HA YPOBHE CpeIHEro o0iero oopa3oBaHus:

npruoOpeTeHne CHCTeMbl 3HaHWH 00 0o0mMX (U3HYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKIIIOYAsk MEXaHUKY, MOJIEKYJISIPHYIO (GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPHUIUKH;

dbopMupoBaHUE YMEHUI TIPUMEHATh TEOPETUUYECKUE 3HAHUSA 11 00BACHEHUS (DU3HMUECKUX
SBJICHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIo,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (U3NYECKOM MOJAENu, aJeKBaTHOU
YCIIOBUSM 3aJjau, B TOM YHCJIE 3a]]a4 HHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3UYECKUX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TE€XHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M MPOBEACHUSA (PU3NUECKUX
HKCIEPUMEHTOB, aHaJM3a W MHTEepIpeTanuu HWHPOpPMalUU, ONpeAeTeHHUs JIOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHSI YMEHUN IPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepam npodecCHoHaNbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBum ¢ TpedboBarusimMu ®I'OC COO yrinyOn€HHBIN ypOBEHD U3yUeHHUs yUeOHOTO
npeamera «Pu3nka» Ha ypoBHE CpeHero oOIero oOpa3oBaHusi BEIOUpAETCs 00y4aroNMMHCS,
IUTAHUPYIOIMMHU  [IPOJIOJDKEHHE OO0pa30BaHUS IO CHEHUAIBHOCTSIM  (PU3HKO-TEXHHUYECKOTO
npodus.

Ha n3yuenue usuku (yrinyOnEHHBIN YPOBEHB) HA YPOBHE CPEHETO 00IIero 00pa3oBaHMs
otBoautcs 340 wacos: B 10 kmacce — 170 gacos (5 gacoB B Heenmo), B 11 kimacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme no (Gusmke nepeyeHb J1a00paTOPHBIX U MPAKTHYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJb JeNlaeT BHIOOp MpOBEACHMs J1a0OpaTOPHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblid METOA MO3HAHHUS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. Habmrogenne u sKCriepuMenT B
buzuke.

Crioco6b1 n3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IM(PPOBBIE M3MEPUTEIILHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux Benu4YrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuasbHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. DU3ndecKas TEOpHUs.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3mepenue cuiibl TOKA M HaIPsHKEHUS B LENH TOCTOSTHHOTO TOKA IIPY IIOMOILH aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ LuppoBoil naboparopueit no ¢usuke. IIpumepsl uzmepeHus GuU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHue. OTHOCUTEIBHOCTb MEXaHMYECKOro nswxkeHusa. Cucrema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Pannyc-BekTOp MaTepHalbHONW TOYKHM, €ro IPOEKIMM HAa OCH CHCTEMBI KOOPJMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHuE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPAMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOYKU OT BPEMEHH U UX IPpapUKH.

CBoOonHoe nazieHne. Y cKkopeHre CBOOOIHOTo naieHus. J[BrxkeHne temna, OpoiieHHOro mo1
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAHWHAT, CKOPOCTH U YCKOPEHHSI MaTEpUATbHOM TOUKU OT
BpPEMEHH U UX IpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenHTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHMCeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaAIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIMAOMETP, JABHKEHUE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

NnmrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBmwxeHus tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU3OHTAIIBHO.

Hanpasienue CKOpoCTH TP IBHKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHeHME TIyTE€H, TPACKTOPUM, CKOPOCTEN JIBHKEHUS OJHOT'O M TOTO € TeJa B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, nPaKmuKym.

N3yueHnne HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

H3mepenne yCKOpeHus IpU NPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTY IIyTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM JIBUIKCHHH.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHne IBMKEHUS Teja, OpOLICHHOTO TOpU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
IIPONOPLUUOHAIBHOM 3aBUCUMOCTH MEXy JAJIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEIa.

W3yuyenue aBuKEHUS Tela 0 OKPYKHOCTHU € TIOCTOSHHOMU 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IE€pHOAA OOpAIleHUs KOHUYECKOrO MasTHHKAa OT €ro
11apaMeTpPOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTa. [IpuHIAI OTHOCUTEIBHOCTH
[Nanunes. HeunepruanbHble cucTeMbl 0TCUéTa (ONpeiesieHue, IpUMEpBI).

Macca tena. Cuia. [lpuHnun cynepno3uumu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb IPAaBUTALlMOHHON U MHEPTHOW MacCCHI.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJICHUS OT BBICOTHI HAJl
IOBEPXHOCTBIO IUIAHETHI W OT reorpauueckoil MmupoTsl. J[BUkKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, 1BHKyIerocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JABUKCHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIUIIHUKH, JIBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOGnronenue 1BUKEHUs TeJl B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH MPUIOKEHHBIX K TEIY CUJI C IPOU3BEACHUEM MACChl Tea
Ha €r0 YCKOPEHHUE B MHEPLUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO CiI, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOJAEHCTBHUS TEIL.

N3MmepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUN.

LlenTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

H3mepeHnne paBHOIEHCTBYIOIIEH CHIT TP IBHKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rumore3bl O HE3aBHUCHUMOCTH BpPEMEHM JBWXKEHHMS Opycka M0 HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CWII YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JIErkuii OJI0K.



N3mepenne ko3 duiMeHTa TpeHus 1Mo BETUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [ABWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C IEPEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

N3yuenue aBMXKEHUS Irpy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBUKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpamieHus. Ilnedo cunbl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOIO TeENA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIHH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue yciioBUil paBHOBECHUS TBEPJIOTO TeJa, UMEIOIET0 OCh BPAIIECHHUS.

KoHcTpyrnpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHuke.

Nmnynsc mMaTepuanbHOW TOYKH, CUCTEMbl MaTepuaibHbIX Touek. LleHTp macc cuctemsl
MaTepHualbHbIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

Hmnynbc cuiibl 1 MN3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
MMITYJIbCa B [IEHTPAJIbHBIX MOJISIX.

PaGoTa cunbsl Ha MaJoOM M Ha KOHEYHOM nepemenieHuH. ['padudeckoe mpejpcraBieHue
paboTHI CHUJIBI.

MOUIHOCTB CHJIBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
SHEPrUU MATEPUAIBHON TOUKH.

[ToreHunanbHble M HEMOTEHIMANbHBIE cuibl. [loTeHnuanbHas sHeprus. [loTeHuuanpHas
SHEPrus ynpyro neGopMHpOBaHHOW NpyKuHBI. [loTeHIManbHas SHEprus Teaa B OAHOPOJHOM
rpaBUTAlMOHHOM moJe. [loTeHuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I0JIe OJAHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KoOcMUYecKasi CKOPOCTb.

CBs13bp pabOTHI HEMOTEHIMAJIBHBIX CUJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTUH.

VYrpyrue v Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymnu i uaeanbHOM KHUIKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPTUU.

TexHnueckue ycTpoHCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IBM)KEHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Teja Mpyu COBEPILIEHUH PadOThI.

B3anmuble npeBpalieHuss KWHHETUYECKOW U MOTEHIIMAIbHOW YHEPTUI IIPHU JEHCTBUHU HA TEIIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA TEa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUS OTEHIIMAILHOM 3HEPTUU IIPY>KUHBI C padOTON CUJIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAKJIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TePMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUu.

OcHoBHbBIE TMOJIOKEHUS MOJeKyIsipHO-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHue. XapakTep IBUKEHHS U B3aHMMOJCHCTBHS
yacTul BeniectBa. MoJienu CTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX Tl U OOBSICHEHNE CBOMCTB
BElleCTBA HAa OCHOBE OSTUX Mojenell. Macca u pasmepbl Mmoiekyn (atomoB). KomuuecTBo
BeulectBa. [locrosuHas ABorazapo.

TemnoBoe paBHOBecue. Temmeparypa u crocobbl e€ u3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopeinb uaeanbHOro raza B MOJIEKYJISIPHO-KMHETUUECKOW TEOPUH: YACTHUILBI Fa3a ABUKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOcontoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3axon Jlanmprona. M3omporecchl B HaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe MmpencTaBieHre U30IMPOILECCOB: N30TepMa,
u30Xopa, n3odapa.

CBs13b MEXKy 1aBJICHHEM U CPEIHEN KHHETUYECKOM SHEPTHEN OCTYNAaTEIbHOTO TEIJIOBOTO
JBUKEHUS MOJIEKYJI UI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
WJICaJIbHOTO Ta3a).

CBsi3bp  aOCONIOTHOM  TeMmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHU4YeCcKne YCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCH: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounnk ¢ 3anichio peaabHOro OpOyHOBCKOTO JBH)KEHUSI.

Huddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBIEHUS TEMJIOBOTO paBHOBECHS IIPU TEIJIOOOMEHE MEXAY
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n306apHoro mnporecca.

[TpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.



Tepmonuuamuueckas (T]1) cuctema. 3agaHue BHEIIHUX YCIOBHUH JIJIs1 TEPMOAMHAMUYECKOM
cucreMbl. BHelHre u BHyTpeHHHE nlapaMmeTpsl. [lapamerpsl TEpMOAMHAMHUYECKONW CUCTEMBI KaK
CpeIHME 3HAaYEHUS BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSHNE HA MUKPOCKOITMYECKOM YPOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOro raza B TEPMOJMHAMUKE — CHUCTEMA YPaBHEHMH: YypaBHEHHE
MenneneeBa—Kianeiipona U BbIpaK€HHE JJIsl BHYTPEHHEH SHEPruu. Y CI0BUS NPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKME TeMIepaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOT'O UAECAIIBHOTO ra3a.

KBa3ucrtarnueckrue U HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMuKe. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBeplIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3ITyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHass TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuIMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunabaTHoM mpoiecce.

[TepBblii 3aKk0H TepMOAMHAMUKH. BHYTpeHH:s sHeprus. KoauuecTBo TEmoTh U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTrUU TEPMOJAMHAMUYECKON CUCTEMBI.

Btopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIAMHAMHUYECKON CHCTEMbI MPOXOIUT E€AMHCTBEHHas aauabara.
AOcosroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKU [IJIs HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaTh
TEIJIOTY OT O0oJiee XOJOAHOrOo Tela K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KII/1. Lukn Kapho.

DKOJIOTUYECKHE aCIEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUraresneil. TemnoBoe 3arps3HeHHe
OKPYXKAaroILEeH Cpebl.

TexHuuyeckue ycTpoiiCTBa M TEXHOJIOTMYECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3alMs «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHMEM TEIJIOBOIO Hacoca,
yTUIM3alus OMOOPraHUYECKOro TOITUBA JUIS BEIPAOOTKHU «TETJIOBOI» U 3JEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aI1adaTUueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHuE YAEIBHBIX TEINIOEMKOCTENW BELIECTB.

CniocoObl U3MEHEHUs BHYTPEHHEN SHEPIHH.

HccnenoBanue aanabaTHOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3mepenne yaenbHON TeMTOEMKOCTH.

HccnenoBanue npouecca OCThIBaHHS BEILIECTBA.

Hccnenoanue aquabaTHOro mporecca.

N3ydyeHne B3aMMOCBA3M 3HEPTUU MEXMOJEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEPaTypbl
KHTIEHHS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnapenwe wu KumeHwe. YenpHas TemioTa
napooOpa3zoBaHMUA.



Hacpiiennsle W HeHachllleHHblE Mapbl. KadecTBeHHass 3aBHCHMMOCTH IIJIOTHOCTH M
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEMIIepaTypbl, X HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

Brnaxxnocts Bo3myxa. AGCOTIOTHAS M OTHOCUTENbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[TnaBnenue u KpucTayuM3auus. Y JenpHas TerioTa miasinenus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactshkenune u cxarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

TemioBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE pacIIUpEeHHUE.
AHTapMOHU3M TEIUIOBBIX KOJICOAHUH YacTHUI] BEIIECTBA KAK MPUYMHA TEIUIOBOTO PACIIUPEHUS T
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprUn B (ha30BBIX MIEPEXOIAX.

VYpaBHEeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Koa(hUIMEeHT moBepXHOCTHOTO HATsDKeHUs. KanuuisapHbie
ABJIEHU. /aBieHne 110 UCKPUBJIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyiia Jlaraca.

TexHuueckue yCTpoilcTBA U TEXHOJIOTUYECKUE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHbBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue rnpu nOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBanue.

Kanwnsipasie sBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U TUIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bugs! nedpopmarmii.

Hab6monenue mamnsix gedopmarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yaeapHOM TEII0ThI IIJIaBICHUS JIbJA.

M3yyeHnue CBOMCTB HACBIIICHHBIX NIAPOB.

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

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHOM K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OJneKTpr3anus Tel U €€ MpOSBICHUA. DIEKTPUUYECKHN 3apsan. J[Ba BUAA 3IEKTPUUECKUX
3aps0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHUs IIEKTPUIECKOTO 3aps/Ia.

Bsaumoneiicteue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTtpruueckoe nose. Ero nefcTere Ha 3JeKTpUIeCKUe 3apsibl.

Hanpsoxkéanocts  anexkrpuueckoro monsd. IIpoOubiit 3apsn. Jluaum Hanpsoxk€HHOCTH
ANEKTPUUECKOTr0 NoJis1. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

IToTeHIManbHOCTh 3JIEKTPOCTATUUECKOTO MOJIsA. Pa3HOCTh NMOTEHLMATIOB U HAINPSKEHUE.
[ToTeHumanbHas 3HEPrus 3apsaa B JIEKTPOCTaTUYECKOM noJie. [loTeHnnal 371eKTpoCcTaTHYeCKOro



noJis. CBsA3b HANPSDKEHHOCTU TOJIS M Pa3HOCTH MOTEHLHAIOB I JIEKTPOCTATHYECKOIO OIS
(KaK OTHOPOAHOIO, TAK U HEOJAHOPOHOTO).

[TpyHIMI CynIepHIO3ULIUH ITIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsiia. [lone paBHOMepHO 3apspkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro 1o o0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEUHOW IJIOCKOCTH.
KapruHbl mMHUNI HANPSZKEHHOCTU ITUX IMOJIEN U SKBUIIOTEHIUAIIBHBIX IIOBEPXHOCTEM.

ITpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aps10B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J[U3aeKTpudecKas NIpOHULAEMOCTh BELIECTBA.

Kongencarop. DneKTpoE€MKOCTh  KOHJAEHCATOpa. DNeKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapannensHOoe  coeauHeHwe — KoHaeHcaTopoB.  [locnmemoBarenbHOe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHME 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckue ycTpoOCTBa M TEXHOJOTMUYECKHE MPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHHE DIIEKTPOPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLHUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Moguens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DINeKTpOoCTaTUYECKas 3alIHTa.

VCTpolCcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb 3IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IJIOMIA M IIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOTo MOoJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska ¥ pa3psiika KOHIAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxym.

OneHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTHUIO0 U3JTyYEHUs
CBETOAMO/IA.

N3yuenune npoTrekaHus TOKa B LENH, COAEPKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpSOKEHHs) TPH  MOCIEAOBATEIHbHOM
COEIMHEHUH KOHAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpuyecKuii mok.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CymIECTBOBAaHMS ITOCTOSIHHOTO — AJIEKTPUYECKOTrO TOKa. VICTOYHMKM ToOKa.
Hanpsoxenne U u D/1C é.

3akon Oma 1S y4acTKa Lenu.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUS] OHOPOAHOTO ITPOBOIHUKA
OT €TI0 JUIMHBI U IUIOIIA/IA ITONIEPEYHOI0 CEYEHUs. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

[locnenoBarenbHOe, NapajliebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 31EKTPUUIECKOro TOKa. TemioBas MOITHOCTb, BBIJIEISEMAsl HA PE3UCTOPE.

OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA. 3aK0H OMa JUisl MOTHOU (3aMKHYTOM )
AJIEKTPUYECKOM 1Ienu. MOIHOCTh UCTOYHUKA TOKa. KOpoTKOe 3aMbIkaHuE.

KoHnnencarop B 1enu moCTOSIHHOTO TOKa.



TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK IEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKA U HAIIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCHUMOCTh COMPOTHUBIICHUS UWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COTPOTUBIICHUS IIPH MTOCTOSTHHOM HAIPsKEHHUH.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bl coeTMHEHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEX/1y IMOJIOCAaMU HCTOYHHKA TOKA OT CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro COnpOTUBICHUSI IPOBOTHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npejena u3MepeHus amnepMeTpa (BOJIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumocty J/]C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEX/1y IMOJIOCAMU HCTOYHHKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuyeckas NPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  CONPOTHBIEHUS  METaLIOB  OT  TEMIEpPaTyphl.
CBepxnpoBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOIMTHUYECKAS AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnexTpudeckuid TOK B raszax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1na3zma.

TexHuueckue yCTpPONMCTBA M INPAKTHUECKOE IPUMEHEHHWE: Ta30pa3psIHble JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposin3a dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Habmronenue anekrponusa.

W3mepenue 3apsiia 0THOBAIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.

Du3n4ecKuil NPAKTUKYM.

CniocoOb1 u3Mepenust (U3MUECKUX BETUYHUH C UCTOIb30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OlLeHKa TpaHUI
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUIL, CCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH,
IPOBEpPKa IMPEUIOKEHHBIX TUINOTe3 (BBIOOp M3 paboT, OMMCAHHBIX B TEMaTHYECKUX paszenax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJICPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpeomemnole nOHAMUA, CE6A3AHHbBIE C UZYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEb, U3MEPEHUE, IOTPELIHOCT U3MEPEHUHN, U3MEPUTEIIbHbIE
npuOopsI, U(poBas 1ad0paTOpHs.

Mamemamuka: peuieHWE CHCTEMbl ypaBHeHWi. JluHelHas QyHKOms, mapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M HMX MHpPOEKUIMU HAa OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, ocMOcC, TEII00OMEH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXalolled  Cpelbl,  yTUIW3alus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKHU «TEIUIOBOM» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SBJICHHS B IPUPOE, SJIEKTPUUECKUE SABJICHUS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, MOoJIyYeHuEe HAaHOMAaTepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U
ra3oB, JKUJKWE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOJIUTHYECKas
JUCCOIMAIs, TAIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOIIUSI.

T'eozpaghus: BnaxHOCTh BO3yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U JIpyrue), JABUTaTelIb BHYTPEHHETO CropaHus, MapoBass TypOuHa, OBITOBOI XOJOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIC TIPUOOPHI, TalITbBAHUKA.
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Pasznea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBHE NOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM. MarHuTHoe IoOJe€.
Bekrop maruuTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
UHAYKILINH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOTO NPOBOJHHUKA, KATYIIKH U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.



MarnuTHoe nosie B Beniecte. @eppoMarHeTHKy, napa- U IMaMarHeTUKH.

TexHUYecKrue YCTpOWCTBA M TEXHOJOTHMYECKHUE IPOLECCHl: NPUMEHEHUE MOCTOSIHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTPOJABHUraTesb SKoOu, YCKOpUTEIU
AJIEMEHTAPHBIX YACTHLI.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIUA MAarHUTHOTO TIONS IOJOCOBOTO U TOJKOBOOOpPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHU MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBH>KeHuUs y4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIUIT AEHCTBUS SIEKTPOU3IMEPUTEIHHOTO MPUOOpPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

WccnenoBanue MarHUTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

UccnenoBanue neicTBus MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTOopa MarHuTHOM uHaykumu. DC
MHAYKIHU. 3aKOH JIeKTpoMarHuTHo! nHaykuuu @apanes. Buxpesoe anexkrpuueckoe mose. Toku
Ddyko.

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

IIpaBumno Jlenna.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENH IOCTOSHHOIO TOKa. SIBineHue
camonHaykiuu. 3J1C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TIOJISI KATYIIIKA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckne yCTporCTBA U TEXHOJIOTHUECKHE MPOLECCHI: MHIYKIIMOHHAS [1€4b, COJIEHOU,
3allMTa OT HJIEKTPU3ALUHU TEN NMPU JBUKEHUU B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM WHIYKITHH.

UccnenoBanue 3apucumocty 3J]C HHAYKIIUN OT CKOPOCTH M3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIUU.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHS CHJIBI TOKA B
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Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Onpenenenre MHAYKIIUA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue siBIE€HUS CAMOMHIYKIUU.

COopka MojieNn AIIEKTPOMArHUTHOTO T€HEpaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebatenbnas cuctema. CBOOOIHBIE KOJIEOAHMUS.



['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTudyecKoe ONUCcaHue (3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPrun ). BeIBOA IMHAMUYECKOTO
ONKCAHUS FTAPMOHUYECKHUX KOJIeOaHHH U3 UX YHEPTeTUYECKOr0 U KWHEMaTHYeCKOTO OMMCAHMUS.

Amrmutyna u ¢asa konebanuil. CBsi3b aMIUTMTYABI KOJICOAHUI MCXOJHON BEIMYUHBI C
aMIUIUTYIaMU KosieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasitTHUKa. [leproa cBOOOAHBIX KONeOaHUN TPYKMHHOTO MasiTHUKA.

[TonsiTHe 0 3aTyxaromux Konebanusx. BoiHyxneHusie koneOanus. Pezonanc. Pezonanchas
KpuBasi. BiusHue 3aryxaHusi Ha BUJ, PE30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKECHHUS.

Habumronenne He3aBUCHMOCTH ITEpHOJia MAJIbIX KOJI€OAHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHOoJa CBOOOTHBIX KoJeOaHu
OT CONPOTHUBJICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOW MpPYXHHE C IIeNbl0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYKHUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuojia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS Tela B X0J1€ K0JIeOaHUM Ha yIIpyroMm IMo/Bece.

N3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMINX KoIeOaHui.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYABl 3apsja KOHAEHcaTopa C
aMIUIUTY/I0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKoH COXpaHEeHHsI SHEPTUHU B UA€aTbHOM KOJeOaTeTbHOM KOHTYPE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemeHHbII TOK. MOIIHOCTH NEPEMEHHOTO0 TOKa. AMIUIUTYJHOE U JIEHCTBYIOIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunycouganbHblid IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP U KATYIIKA UHAYKTUBHOCTH
B LIETIH CHHYCOMIAJIBHOIO NTEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanvueiii Tpanchopmatop. [Ipon3BoacTBo, nepeaada U moTpedIeHUE dIEKTPUIECKON
SHEPIHH.

DKOJIOTUYECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpOdHEepruu. KynbTypa HCIOIB30BAHMS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHu4yeckne yCTPONUCTBA M TEXHOJIOIMYECKHE MPOLIECCHI: AIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXaroMKX IEKTPOMAarHUTHBIX KOJIEOaHUH.



Mosenb 37eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHus.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO U IPUHIIUII ACUCTBUS TpaHCcHopMaTopa.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

Uzyuenue tpanchopmaropa.

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

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanuie paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynble W TpOAOTIbHBIC
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs U AjduHa BOJIHbL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUE, UHTEepPepeHns U Au(paKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3Jy4EHHUsS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAINS BEKTOPOB B 2JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX  BOJIH:  OTPaXEHHE, MPEIOMIICHHE, MOJspU3alus,
uHTephepeHIus U TudpaKiius.

[[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeleBU30p, aHTeHHa, TenepoH, CBYU-meub, ynabTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUI.

HaGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKHUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro IpUMEHEHUE.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

OO6HapyxeHue UH(ppaKpacHOro U yJIbTPa(rOIeTOBOTO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHEetHOE pacrpoCTpaHEHHUE CBeTa B OJAHOpOoAHOM cpene. JIlyu cera. TouyeuHbrin
VCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHE M300pKEHHH B TIJIOCKOM
3epkane. Cheprueckue 3epkania.



[Ipenomnenne cBera. 3aKOHBI MpEJIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenab NpenomieHus. [1oCcTOSHCTBO 4YacTOTHI CBETa U
COOTHOUIEHHUE JUIMH BOJIH MPU NEPEXOJEe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pasjena
JBYX ONITUYECKUX CPE.

Xon nmydeit B mpu3Mme. Jucnepeus ceeta. CoxHbIN cocTtaB Oenoro cBera. [[Ber.

[TonHOE BHyTpeHHEee oTpakeHue. IIpenenbHbIi yroi MoaHOro BHYTPEHHETO OTPAKEHHUS.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasi CHJa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHUS TOHKOH chepudeckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs IPETOMIICHHUS.

@dopMya TOHKOM JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

Xox ny4a, IpOUIEALIEro JIMH3Y O/ TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTpoeHue n300paxeHMt TOYKH U OTPE3Ka MPSMOM B COOMPAIOINX U PACCEHBAIOIINX JTHH3AX U
UX CHUCTEMaX.

OnTuueckue npudopsl. Pazperaromnias ciocoOHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(GEPEHIIMOHHON KapTHHE OT ABYX KOT'€PEHTHBIX
UCTOYHUKOB. [IpMeps! Ki1accuieckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpOHCTBA M TEXHOJIOIMYECKHE NPOLECCHl: OYKM, JIyla, IEpHUCKOIL,
dboToanmnapart, MUKPOCKOII, TPOEKIIMOHHBII armapar, IpOCBETIECHUE ONITUKH, BOJJOKOHHAs ONTHKA,
TU(paKInOHHAS PElIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

Habnonenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue Xxo/1a CBETOBBIX ITYYKOB UEPE3 MNIOCKONAPAJUIENbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MEKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaoOmroienue 11BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcun cBeta.

Habmroienue nosisipuszanuu cBera.

[TpuMmeHeHre NoaIpOnI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUS OT BELIECTBa (Ha MpUMeEpe KHUIKHX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHUs B CUCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habmonenue nudpakunu, nHTephEepeHNH U TOISpU3aIIH CBETA.

W3ydeHne noaspu3aluy CBETa, OTPAXKEHHOIO OT MMOBEPXHOCTU AUAJIEKTPHKA.

N3yuenue unTepdepeHInm 1a3epHOro U3IydeHus Ha IByX LIEIsX.

HaGmronenue aucrepcum.



Hab6nronenue u uccnenoBanue qudpakIimOHHOTO CIIEKTpA.

N3mepenne 1MHbI CBETOBOM BOJIHBI.

[Toryuenue criekTpa U3Iy4eHHUs] CBETOUO/IA TIPU OMOIIH TU(PAKIIMOHHON PEelIETKH.

Pa3nes 6. OcHOBBI cienIUAJILHOM T€OPUH OTHOCUTEIbHOCTH.

['paHuLBl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIECHUE BPEMEHU U COKpallleHUe
JUTVHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacChl ¢ SHEPTUEH U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHn4ecKknuii IKCIIEPUMEHT, Ta00opaTOpHbIE PabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (1o ¢otorpadusiM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKynapHno-6011060it oyanusm.

PaBHOBecHOE TemoBoe wu3Ny4deHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKOoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®otordppexr. Omprter A. I'. CroneroBa. 3akoHbl hoToddexTa. YpaBHEeHHEe DWHIITEHHA
s poTodpdexra. «KpacHas rpanuiay portodrddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JAaBJIEHWE CBETa Ha aOCOJIIOTHO MOIVIOMIAOLIYI0 U
abCoMIOTHO OTpaxkarolyio nmosepxHocts). OnbiThl I1. H. JleOenena.

BonHoBele cBoiicTBa yactun. Bonubl ne bpoiurt. [InvnHa BosHBI e bpoinsg u pasmepsl
00J1aCTH JIOKaTU3alMK ABIKYIIeicsa yacTubsl. KopmyckynsipHo-BoHOBOM AyanusM. Judpaxuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criernduka n3mepenuii B Mukpomupe. CootHoleHus HeonpenenéHHoctei [ elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTodPdeKTa.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosiuHol [manka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas moznens atroma Pesepdopaa.

[Toctynatel bopa. M3ny4yenue u norsouieHrne (OTOHOB MPH MEpPEXoje aromMa C OAHOIO
YPOBHS DHEPTMH Ha JAPYroil.

Bunel ciektpoB. CriekTp ypoBHEH sHEpruu aToMa Bo0poa.

CrioHTaHHOE U BBIHY)KJIEHHOE H3JlyueHue cera. Jlasep.

TexHuueckue ycTpOWCTBa U TEXHOJIOTMYECKHME MPOLECCHl: CHEKTPaJbHBI aHalu3
(ciekTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopnens omnbita Pesepdopna.



Hab6nronenne nuHEH4aThIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHUE CYETUMKA HOHUZUPYIOLIUX YACTHLL.

OrnpeneneHne IIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

Hab6nronenue TMHEHYaToro crekTpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEpPEHUE MOCTOSTHHOU
Pun6epra.

Tema 3. usuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anba-pacman. IJISKTPOHHBIA U MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JTyYEHHUE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHbIe H30TONBI B mpupone. CBoicTBa
MOHM3UPYIOLIETO U3JIy4eHUs. BiusHue paauoakTHBHOCTH HA XKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. Jlozumerpus.

OHeprus cBs3U HYKJIOHOB B sifpe. S nepHble cuibl. Jledext maccsl sapa.

SAnepusie peakuuu. J[enenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPaBIsEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTUKHU.

MeTto/1bl perucTpaluy U UCCIIEOBaHUSI 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTalIbHbIE B3auMojecTBusl. bapnonsl, Me30Hbl U jentonsl. lIpencraBnenue o
CranpaptHoit monienu. KBapk-riitooHHast MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnuHcTBO DM3MUecKoil KapTHHBI MUPA.

TexHuueckue yCcTpOHWCTBa M TEXHOJOTMYECKHE IMPOLIECCHI: TO3UMETP, kKamepa BuiibcoHa,
AJIEPHBI  pEaKTop, TEPMOSAEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4acTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Oranel pa3BuTUs acTpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHH.
[TprMeHUMOCTb 3aKOHOB (PU3UKHU 1)1 00BACHEHUS PUPOJIbI KOCMUYECKUX OOBEKTOB.

MeToapl acTpOHOMMUYECKHX HccleqoBaHUW. (COBPEMEHHBIE ONTHYECKUE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHS.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

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

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[narpamma «CeKTpalbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI IVIABHOM MOCIIE0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTBY JUIsl 3BE3]1 IT1aBHOU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3N. CoBpeMeHHbIE MPEACTaBICHUS O
IIPOUCXOXKACHNN U 3Botolny CoslHIA U 3BE311. DTambl XKU3HU 3BE3 L.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonsoro B3peiBa. PennkroBoe nsmyueHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmonenus 38€31HOr0 He6a HEBOOPYKEHHBIM IT1a30M C HCTIOIb30BaHUEM KOMITbIOTEPHBIX
NPUIIOKESHUH IJ1s1 OTIPE/ICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue 3BE3/bl.

HabGmonenus B teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYeCKHl NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OIlLeHKa TpaHuIl
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DU3MUECKUX BEITUIHH,
IIPOBEPKa MPEAIOKEHHBIX TMIOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHNYECKHI HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

Oo6o0maronee MoOBTOpPeHMeE.

O6oOmiere W cUCTeMaTH3alUsl  COJACpKaHWsI  pasfenoB  Kypca  «MexaHHKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMHKA», «DIEKTpoauHamuKkay, «KoneOGaHus ¥ BOJHBDY,
«OCHOBBI CHENHMATBHONH TEOPHUH OTHOCUTENBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3ukM m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COLIMAIBHOU W
3TUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU M ACTPOHOMHUU B COBPEMEHHOU
HAyYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEILHOM, CHCTEMAaTU3UPYIONIEH, OOBICHUTEIILHON U
nporHoctTudyeckor GpyHkuui Gusndeckoi Teopuu, posib Gpuandeckor Teopuu B GOPMUPOBAHUU
NpeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUPa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEICTABICHUI O IPUPOJIE.

MexnpeamerHbie CBA3H.

Wzyuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce oCylIecTBIsIETCS ¢ YYETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnole noHAmMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akr, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOJECIMPOBAHNE, MOJIEIb, U3MEPEHUE, IOIPEIIHOCTH U3MEPEHNN, N3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckre QyHKIMU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIAECTBO. BeKTopel M uX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3Bo/HBIE 3/IeMEHTapHBIX (DYHKLIHH.
[Tpu3Haku mo100us TPEYTrOJIbHUKOB, ONpeAeIeHNe TIOMAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonozua: snekrpudeckuie sIBICHUS B )KUBOW PUPOJIE, KoJieOaTeabHbIe IBUKEHUS B )KUBOI
MPUPOJE, DKOJOTMYECKHE PHUCKH IIPU IIPOU3BOACTBE DJICKTPOIHEPIUH, DJIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEW Cpelbl, yJIbTPa3BYKOBas MAarHOCTHMKAa B MEIUIMHE, ONTHYECKHE
ABJICHUS B )KMBOU IPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaUIMYECKass CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozcua: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIHOHHAs TIe4yb, JHHUU SJIEKTponepeaady,
AJIEKTPOJIBUTATENh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasl IUAarHOCTHKa B TEXHUKE, NPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIEpHAsi SHEPTeTHKA U SKOJIOTMYECKHE acTIeKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUs yueOHOro npenmMera «Pu3nka» JI0JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, INO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHilcKoro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U OIBITA AESITEIBHOCTH B IIPOLIECCE PEATM3ALUN OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHOMN JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

rpakIaHCKOr0 BOCIIUTAHMA:
e CchOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 0OIIECTBa;
® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,

y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C HX

(GYHKLIMSAMU U Ha3HAUECHUEM;
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUSA:
e cpOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e copMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;
e CrocOOHOCTH OLIEHUWBATh CUTYALIMIO U TPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTHPYSCh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI M [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;
® OCO3HaHME JMYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIEroO.
ICTETHYECKOT0 BOCTIMTAHMSA:
® DOCTETMYECKOE OTHOLIEHHME K MHpPY, BKJIHOYas JCTETUKY HAy4yHOTO TBOPYECTBA,
npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHOW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIJIaHbI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 0071aCTH (PU3UKHU Ha
MPOTSHKEHUH BCEH )KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e c(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIIEHUE ACUCTBUI B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHMS

1eJel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

® pacIIMpeHHe OmbITa JAEATEeIbHOCTH HKOJOTUYECKOW HANpaBIEHHOCTH Ha OCHOBE

UMEIOIMXCs 3HAaHUM 10 (pU3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:

e Cc(hOPMHPOBAHHOCTb MHPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3HYECKON HAYKH;



OCO3HAaHUE LIEHHOCTHM HAy4YHOM JEeATEIbHOCTH, T'OTOBHOCTH B MPOIECCE H3YUECHUS
GU3MKK  OCYIIECTBIISATH  NPOEKTHYKD U HCCIEAOBATEIbCKYIO  JIEATEIBHOCTh
WHAUBUIYaAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (DOPMYTUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OINPEACIIATD LENH JEATCIHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HIPOTHBOPEYMS B PACCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHU U MeTOAaMH (DU3HUECKOn
HAYyKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEIBCKON U MPOCKTHOU ACSITEILHOCTH B 001aCTH
¢bu3KUKH, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIEHOMY TIOMCKY METOJIOB
permieHnus 3aaad  (PU3MYECKOTO COJIEP)KaHUs, MPUMCHCHHIO PA3JIMIHBIX METOOB
MTO3HAHUS,

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAILINH,
peoOpa3OBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBAaTh 3aJady, BbIJIBUTaTh
TUTIOTE3Y €€ pelIeHus, HAXOUTh apTYMEHTHI JIJIS JIOKAa3aTeIbCTBA CBOUX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a7a4 B 00pa30BaTEIbHOMN NeATETHLHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKH;

JTaBaTh OICHKY HOBBIM CUTYAITUsAM, OIICHUBAThH TIPUOOPETEHHBIHN OITBIT,

YMETh IMePEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HECATSILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIaJICTh HABBIKAMU MOJIY4YEHUs HHPOpMAUU (PU3UUECKOTO COJIepKaHHs U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIIATH IOUCK, aHAIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHbIX BUIOB U (OPM MpE/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh CpeICTBA HMH(OPMAIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELICHMH KOTHUTHUBHBIX, KOMMYHMKAaTUBHBIX M OPraHM3alMOHHBIX 3a1a4 C



cobmonenneM  TpeOOBaHMI JIPrOHOMHMKH, TEXHHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX H JTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pPa3IMUHBIX (opmarax ¢ y4éToM
Ha3Ha4YCHUS WHGOPMAIMK W IEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE Ha ypokaX (PU3UKHU U BO BHE-YPOUHOU JEATEIILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3J1aratb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUAYAIbLHON paOOTHI;
BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUM ¢ yU€TOM OOILIUX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, paclpenensiTb POJIU C
y4€TOM MHEHHMM YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJla W KAXKIOTO YYaCTHUKA KOMAHIbBI B OOIIUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UAEH C MO3ULIUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISATh MO3HABATENBHYIO JIEATENBHOCTh B 00J1aCTH (PU3MKH U
ACTPOHOMMH, BBISIBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3aIa4H;
CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHUS PACYETHBIX W KAUECTBEHHBIX 3a/1a4, TUIaH
BBITOJIHEHUS MIPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OIIEHKY HOBBIM CUTYaIIHsIM;

pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

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

OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJAJCTh HABbIKAMU IIO3HABATEIbHOM pEe(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIbTATOB M OCHOBAHU;

MCIOJIb30BaTh MPUEMBI peIeKCUH 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NPUHUMATD ce0s, TOHUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.



B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (usmke st
YPOBHS CpeqHero oo01mero oOpa3oBaHus y 00yUYaOIUXCs COBEPIICHCTBYETCS dMOIMOHAIBHBIN
UHTEJICKT, MPEaoIaralonmi chopMHUpOBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CHOCOOHOCTh IOHMMATh CBOE SMOIHOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW SYMOIIMOHAIBLHON c(epbl, ObITH
yYBEpEHHBIM B ce0e;

CaMOperyJIMpOBaHMsl,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yYMEHHE  IPUHHAMATH
OTBETCTBEHHOCTb 32 CBOE ITOBECHHE, CIIOCOOHOCTh 2l THPOBATHCS K IMOLOHATBEHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALlM¥, BKIIIOYAIONICH CTPEMJICHHUE K JOCTHIKCHHUIO LICIU U YCIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
9MITIATUH, BKIFOYAIONICH CIOCOOHOCTh MOHMMATh YMOLMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUH OOIIEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOLIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTUMH JIHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy OOYUaIOLIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTHMYECKOH,
COLMAIIBHOM M 3TUYECKOH chepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3UKH B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OITUCATEIIbHOM, CHCTEMAaTU3UPYIOLLIEH,
OOBSICHUTENIBHOM W HPOTHOCTUYECKOM (QyHKUMI (QU3MUEcCKOd TEeopHuH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3MKHU U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
npecTaBiIeHui 0 GU3NYECKOl KapTHHE MUDA;

pas3nyaTh yCIOBUS IPUMEHUMOCTH MOieel (PM3NYECKUX TN U MPOLECCOB (SABICHUMN):
MHepLMaJIbHas CUCTeMa OTCu€ra, aOCONIOTHO TBEPAOE TENO, MaTepuaibHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE MajieHne, abCOM0THO ynpyras aedopmanus,
a0COIOTHO YIpYroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENHN rasa, KUAKOCTU
U TBEPAOro (KPUCTAJUIMYECKOTO) TEJIA, UJICAIbHBIN Ia3, TOYEUHBIN 3apsl, OJHOPOJHOE
ANEKTPUYECKOE TOJIE;

pasnuuath ycloBUs (TpaHUIBl, 00JIACTH) TPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OrPaHMYEHHOCThb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBAaTh W OOBACHATH MEXAHWYECKHE TPOLECChl M SBJICHMS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JBWDKEHUS, (OpPMYNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBMDKEHUS, MPEeoOpazoBaHMS
["anunes A CKOPOCTH U EpeMeNeH s, 3aKoHbl Hpl0TOHA, TPUHIINIT OTHOCUTEIHHOCTH
['anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXPaHEHMsI UMIyJIbca U
MEXaHUYECKOM 3HEepPIruu, CBA3b pabOThl CHUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3Hepruu,
yCIIOBHUS paBHOBECUs TBEPJAOro Teja), MPU 3TOM HCIIOJIB30BaTh MaTeMaTHYecKoe
BbIpQXKEHHE 3aKOHOB, YyKa3blBaTh YCJIOBUS HNPUMEHHMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpa3oBanuili [anumnes, BTOPOro M TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB
COXpaHEHHUsI UMITYJIbCAa M1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3Ys] OCHOBHbBIE
nonoxenus MKT u 3akoHbI MOJIEKYISIPHOM (PU3UKU U TEPMOJIMHAMUKH (CBS3b IaBICHUS
WJICaIbHOTO Ta3a €O CpeAHEW KUHETHMYECKOM HHEpPrued TEeIUIOBOrO JABUKEHHUS U



KOHIIEHTPAIlUEH €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETHYECKOM
SHEPrueil TEIUIOBOTO JBMIKEHMSI €r0 YacTHll, CBS3b JAaBJICHUS HJIEaJIbHOIO Ta3a C
KOHIIEHTpallUe MOJIEKYJ U €ro TeMreparypou, ypaBuenue MenpaeneeBa—Knanelipona,
NEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUs 3HEPIHU B TEILJIOBBIX IIPOLIECCAX),
IIPU 3TOM HCIIOJIB30BAaTh MAaT€MATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aHATM3UPOBAaTh W  OOBACHATH JJIEKTPUUECKUE SIBJICHHUSA, HCIIONB3ys OCHOBHBIC
IIOJIO’KEHHUS M 3aKOHBI AIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOrO 3apsija,
3akoH KysoHa, IOTEeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIs, IPUHLMUIT CYIIEPIIO3ULIAN
AIIEKTPUYECKUX IOJIEH, TIPU ITOM YKa3bIBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)Xe MPAKTUYECKH BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTka LEenu U JJis
3aMKHYTOH 3JIEKTPHUECKOM 11emH, 3akoH Jlxoyns—Jlenna, npasuna Kupxroga, 3akoHbI
®Dapages 1715 SIEKTPOIN3a);

OMKCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCIONb3ysS BEJIUYUHBL: MEepEMEIleHuE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBICHUE,
MOTEHLIMATIbHAs SHEPTus, KUHETHYeCKas SHEprusi, MeXaHudeckas sSHeprus, pabora
CHUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTrOCTH, CUjla TPEHUS,
MOIIIHOCTb, SHEPTHUS B3aUMOACHCTBUS Tea ¢ 3eMI€l BOIH3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroi aedopManiu MpyKHHBI, KOJIWYECTBO TEIJIOTHI, aOCONIOTHAsl TeMIepaTypa
Tena, paboTa B TepMOJAMHAMUKE, BHYTPEHHSSI SQHEPTUS UCaIbHOTO OJHOATOMHOT'O rasa,
pabota wuaeanbHOro rasza, OTHOCHTENIbHAs BJIaXHOCTh Bo3ayxa, KIIJ[ wmmeansHOrO
TEIJIOBOTO JIBUTATENISA; JEKTPUUYECKOE 10JIe, HANPSHKEHHOCTh 3JIEKTPUYECKOTO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO I1apa B BaKyyMe M B
JIUAJIEKTPUKE, TOTEHLUMAT 3JIEKTPOCTATHYECKOrO IOJs, Pa3HOCTh IOTEHIMAJIOB,
AJIEKTPOJIBIIKYILAS CHUJIA, CHJIA TOKA, HANpPSIKEHHE, MOIIHOCTh TOKA, AJIEKTpUYeCcKas
€MKOCTb IIJIOCKOT'0 KOHIEHCATOPa, COTPOTUBIIEHUE YUaCTKa LIENH C TOCIEA0BATEIbHBIM
U TapajuleIbHBIM COEJAMHEHHEM PE3UCTOPOB, SHEPrus JJIEKTPUUYECKOro MO
KOHJEHCATOPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUS (U3MUECKUX SIBICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIUIOBOE JBM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBHIKEHUE,
mubdy3us, ucmapeHue, KUMeHHe W KOHACHCAllWs, TUIaBIIEHWE M KPUCTAILTU3AlUs,
HAIpaBJIEHHOCTh  TEIUIONEpeAayuu, JJIEeKTpU3alus Tejl, SKBUIOTEHUUATbHOCTh
MOBEPXHOCTHU 3aPSKEHHOTO TPOBOJIHUKA;

IPOBOJUTH MCCIIEOBAHHE 3aBUCUMOCTH OJHOW (PM3MYECKOI BEIMUYUHBI OT APYroM ¢
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHMM, NpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMUS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, TPU ITOM BHIOMpATh
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MIPOBOJIUTH OTBITHI MO MTPOBEPKE MPEIOKEHHON TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOuparh FKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIyYE€HHbIE PE3yJIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIECHUU HCCICTOBAHHMA B paMKax
y4eOHOro SKCIEPUMEHTA, MPAKTUKyMa U y4yeOHO-HCCIIe0BAaTeNIbCKOW U MPOEKTHOU
JIeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemaTh pacu€THHIC 331291 C SIBHO 33JJaHHOM W HESIBHO 3aIaHHON (PU3HUECKOM MOJICTIBIO:
Ha OCHOBAaHMU aHAJINW3a YCIOBHS OOOCHOBBIBATH BBIOOpP (DM3MYECKON MOJIENH,



OTBeYaroLell TpeOOBaHUAM 3a7jauu, IPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MMOCTYJIAaThbI (I)I/I3I/I‘{CCKI/IX TGOpI/IfI IIpru HCIIOJIB30BAHUKN MATCMATUYCCKHUX MCTOIAOB
pelleHus 3anad, MPOBOAUTH pPAcu€Tbl HAa OCHOBAHMM MMEIOILMXCS JAHHBIX,
AQHAJIM3UPOBATh pE3yJIbTaTbl M KOPPEKTUPOBATb METOJbl PELICHUS C Y4ETOM
IIOJIyYEHHBIX PE3YyJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3a7a4l, TpeOyrolue NPUMEHEHHs 3HaHUH U3 pa3HbIX pa3/ieioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrMX MPEeAMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTHUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBACHEHHUS OCHOBHBIX IIPUHLUIIOB pabOThI
HU3MCPUTCIIBHBIX HpI/I60p0B, TCXHHUYCCKHUX YCTpOﬁCTB N TCXHOJIOTMYCCKUX MMPOUCCCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

AHAJIM3UPOBATH u OLICHUBATh IIOCJICACTBU A OLITOBOH U HpOH?;BOI[CTBGHHOﬁ
NeSITEIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIMH
9KOJIOTMYECKOI 0€e301acHOCTH, IIpeJICTaBICHUM 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, A TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JIOCTHIKEHUN HAYKU U
TEXHOJIOTUH [T JaTbHEHIIIETO Pa3BUTHSI YeIOBEUECKOTO OOIIECTRA;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHPOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJIOTHH, TpU  3TOM
HCII0JIb30BaTh COBPEMCHHLIC I/IH(bOpMaHI/IOHHBIC TEXHOJIOI'UHU IJIA ITIOUCKaA, Hepepa60TK1/I
U MIpeIbsIBICHUS y4eOHOM U HAayYHO-TIONMYJISIPHOM MHPOPMALIUKU, CTPYKTYPUPOBAHUS U
UHTEpIIpETaluU UHPOPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaAJTM3UPOBaATh MOJIy4aeMyl0 HH(GOpPMAIMIO U OLEHHBATh €€ TOCTOBEPHOCTh KakK Ha
OCHOBE€ UMCIOIIIUXCs 3HaHI/II71, TaK 1 Ha OCHOBEC aHaJIn3a UCTOYHHUKA I/IH(bOpMaHI/II/I;
MMPOSABJIATE OPraHU3allMOHHBIC KW  IIO3HABATCJIBHBIC YMCHHUA CaAMOCTOSATCIBHOIO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpoOLECCe BBHIMOJIHEHUS IMPOEKTHBIX MU y4eOHO-
HCCJIEIOBATEIbCKUX padoT;

pa6OTaTb B Tpymnmne€ € HCIOJHCHUEM PAa3JIMYHBIX COLNUAJIbHBIX pOJ'IGfI, IIJIAaHUPOBATH
paboTy TpyImbl, palMOHAIBHO PpACHpeAessaTh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalusaXx, aACKBATHO OLCHMBATDH BKJIAJA KAXXAOTO U3 YUACTHHUKOB I'PYIIIbLI B PCIICHUC
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAaIMIO K  Oyaymed npodeccHOHalbHOW  JAEATENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K konmy oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YrIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YyUAIOIINXCS YMEHUM:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAIBLHON U
TUYECKON cdepax NesTeIbHOCTH YeJOBEKa, POoJib U MeCTO (PU3MKH B COBPEMEHHOMN
Hay4YyHOU KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHLHOCTH YeJIOBEeKa U
JAIBHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTHM,  3HAQUYEHUE  OIMCATENIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHOM TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTaBICHUIN 0 (U3HUECKOil
KapTUHE MHUpPa, MECTO (pu3MyYecKod KapTHHBI MHpa B OOILIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUHN O IPUPOJIE;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH Mojiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0Ji, TapMOHUYECKUE
KoJIeOaHUs, MaTeMaTWYeCKMH MAasTHHUK, HICIbHBIM NPYKUHHBIH  MasATHUK,



rapMOHHYECKHE BOJIHBI, HJI€aTbHBINA KOJeOaTeNbHbIM KOHTYpP, TOHKas JMH3a, MOJeei
aToMa, aTOMHOT0 s1/Ipa U KBAaHTOBOM MOJIEJIM CBETA;

pa3nuyath ycioBus (TpaHUIBI, 007acTH) MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI Xapaktep (QyHAAMEHTAIbHBIX 3aKOHOB W OTPaHUYCHHOCTHh
HCITIO0JIb30BAaHNS YAaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMSI, UCIOJIb3Ys
OCHOBHBIC TOJIO)KEHHSI W 3aKOHBI DJIEKTPOAMHAMUKM M CHEHUAIBHOM Teopuu
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cujia AmIiiepa, cuiia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenuna, cBs3p JJC
CaMOMHIYKIMU B 3JIEMEHTE IEKTPUUECKOM LIETTH CO CKOPOCTHIO U3MEHEHUS CHIIBI TOKA,
MOCTYJIAThI CIIEIMAIBHONW TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA);

AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, HCIIOJIB3YS TOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OuHITEHHA a1 doTod(Pdekra, mepBelii U BTOPOU
MoCTyJIaThl bopa, MpUHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel [ 'ei3enOepra, 3aKOHbBI
COXpaHEHHUs 3apsJ0BOTO U MAaCCOBOI'O UMCEN W SHEPIHH B SACPHBIX PEAKIUAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

ONKCHIBATh (PH3UYECKHE TPOIICCCHI U SIBJICHUS, UCIIOJIb3Ys BEIMIMHBI: HAMPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIs, IOTEHIMAN 3JIEKTPOCTATUYECKOIO MOJIs, Pa3HOCTh TOTEHIIUAJIOB,
AJNIEKTPOJIBIKYIIAS CUJIa, WHAYKIMS MAarHUTHOTO TIOJII, MArHUTHBIA TOTOK, CHJa
Amnepa, HWHAYKTUBHOCTb, OJIEKTPOABMXKYILAs CHUJIa CAMOUHIYKLUHUH, HHEPrus
MarHuTHOTO TIOJISI MPOBOJHHUKA C TOKOM, PEISITUBUCTCKUN WUMITYJIbC, TTOJTHAST YHEPTHUS,
SHEPrusl MOKOsS CBOOOAHON YaCTHUIIbl, SHEPTHsI U UMIYJILC (POTOHA, MACCOBOE YUCIIO U
3aps] siApa, SHEPrus CBA3M s11pa;

OOBSCHATh OCOOCHHOCTH TIPOTCKaHUS (U3NYCCKUX SIBJICHUN: DJICKTPOMArHUTHAs
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIs BOIH, TUGPaKIHs, TUCTIEpCHs,
MIO0JIHOE BHYTPEHHEE OTpaxkeHue, pororiekrpudeckuii 3pdext (pororddexr), anbda- u
Oera-pacmajsl siiep, TaMMa-u3nydeHue saep, Gu3nuecKkue MPUHIUIBI CIIEKTPAIBHOTO
aHayM3a U paboThl J1a3epa;

OTIpENIEeTISATh HaIpaBJIeHUE WHAYKIIMM MArHUTHOTO IOJIS MTPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ TIUIOCKUM 3€pKajoM, TOHKOW JHMH30H, H
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

IPUMEHSTh OCHOBOIIOJIAralolle aCTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHayIM3a U 00BbSICHEHUS (PU3UUECKHX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaXx, B MEKTJIaKTUUECKOI cpesie; NBMKEHUST HEOSCHBIX Tell, DBOJIOIUU 3BE3M U
Bcenennoii;

IIPOBOJMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBAThH Pe3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C YyUETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH HM3MEpPEeHMid, JlenaTh BBIBOJBI IO  pe3ylbTaTraM
UCCJIEJIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHUBATh aOCONIOTHBIE W OTHOCHUTEIHbHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPECHHU;

MIPOBOJIUTH OTIBITHI TTO TTPOBEPKE MPEIIOKEHHON TUTTOTE3bI: INIAHUPOBATH SKCTICPUMEHT,
coOUpaTh HIKCIIEPUMEHTATIFHYIO YCTAHOBKY, aHATTU3UPOBATh MOJIYUEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3bI;

OTUCHIBATh METOJIBI TIOJYYCHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUH;

coOnroaarh mpaBuia 0e30MacHOro TpyJaa MpH MPOBEIECHUU HCCIENOBAaHHM B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIENOBATENILCKOW U TPOCKTHOM



NESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB M JIaOOPATOPHOIO
000pyI0BaHNS;

pemath pacu€THBIE 33/1a4u C IBHO 33JJaHHOM M HESIBHO 3aJJaHHON (PU3NYECKON MOJIEIBIO:
Ha OCHOBAHMHU aHalM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJICNH, OTBEYAIOIINE
TpeOOBaHUAM 3aJjaui, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U INOCTYJAThI
($U3NUEeCKUX TEOpUil MPHU HCIIOJIIB30BAHMHM MAaTEMAaTHYECKUX METOJIOB PEIICHUs 3ajad,
IIPOBOAMTH PACYETHI HA OCHOBAaHMH UMEIOLIUXCS JaHHBIX, AaHAJIM3UPOBATh PE3YJILTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM I0JIyYEHHBIX PE3YJIbTaTOB;

pemarh KaueCTBEHHbIE 337a4l, TpeOyIoImue MPUMEHEHHUS 3HAaHUN U3 Pa3HBIX pa3/ieiioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrMX IMPEeIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C ONOpOW Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBACHEHHUS OCHOBHBIX IIPUHIUIIOB pabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX ITPOLIECCOB;
NPUBOANUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSACHEHHE IPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

AQHAIM3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOJCTBEHHOU
NeSITeIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULIMH
HKOJIOTMUYECKOM 0€e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM MCIIOJIb30BaHUU JIOCTHI)KEHUN HAYKU U
TEXHOJIOTUH [T JaTbHEHUIEeTo Pa3BUTHS YeJIOBEYECKOTr0 O0IIeCTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MNpU  3TOM
MCII0JIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U MIpeIbsIBICHUS yUeOHOM U HayYHO-TIOMYJISPHOM MHPOPMAaLIUKU, CTPYKTYPUPOBAHUS U
MHTEPIIpETallui UHPOPMAIMH, TOJYYEHHON U3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTHYECKH
aHAJTM3UPOBATh MOJIy4yaeMyl0 HH(GOpPMAlMIO U OLEHHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOUINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIW3a UCTOUYHHKA HH(OpMaLNK;
NPOSBIATH OPraHU3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHMSI CaMOCTOSITEIIbHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpoOlLlECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM Pa3IMYHbIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TIpynmbl, palUoOHAIbHO pPACIPEAETATh JEATENbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMatpuBaeMoi IpoOJIEMBI;

IOpOSBIATH MOTHBALMI0O K Oynymed mnpodecCHOHATbHOM — JEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJACC
N KosmmuyecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
11/-11 HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI B Konrpoabhubie | [IpakTHdeckue oOpa3oBaTe/ibHbIe pecypchbl
cero padoThI padoThI

Pazgen 1. HAYUHBII METO/, IO3HAHMS IIPUPO/IBI

11 HayuHblil MeTo MO3HAaHUS IPUPOIBI 6 bubnnorexa [HOK
https://m.edsoo.ru/7f41bf72

Htoro no pazneny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemaruka 10 1 bubmnoreka IIOK
https://m.edsoo.ru/7f41bf72

2.2 Junamuka 10 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 Crartuka TBEpAOroO TENIA 5 1 bu6muoreka [IOK
https://m.edsoo.ru/7f41bf72

2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro 1o pasneny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopun | 15 1 bubmuorexa [JOK
https://m.edso0.ru/7f41bf72

3.2 Tepmonunamuka. TernnoBble MalTMHBI 20 1 bubnunorexa LIOK
https://m.edso0.ru/7f41bf72

33 ArperaTHble COCTOSIHHS BelecTBa. @a3oBbie 1 1 but6mmoreka [IOK

MepEXO0abl

https://m.edsoo.ru/7f41bf72
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Wroro no pazaeny

49

Pasnen 4. JIEKTPOANHAMUKA

4.1 DIIEKTPUUYECKOE TTI0JIC 24 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 Bu6mumoteka [JOK
https://m.edsoo.ru/7f41bf72

4.3 TokH B pa3IuyHBIX cpenax 6 bubnmnoreka HOK
https://m.edsoo.ru/7f41bf72

Htoro no paznemny 54

Paznen 5. DUBHUYECKUN MPAKTHUKYM

5.1 du3nyeckuil NpakTUKyM 16 16

Hroro no paszneny 16

PesepBHOe Bpemst 10

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 170 16
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11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
. (uudpossbie)
Nen/m | HammeHoBaHMe pa3/iesioB U TeM NMPOrpaMMbl Beero KOﬁ]—[TpOJ‘[LHLIe HpﬁaKTl/l‘leCKl/le 0BpazoBaTeNbHbIE
padoThl padoThbI pecypesI

Paznen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK

11 Marmmrioe nose 14 https://m.edso0.ru/39859ef1
bubmuorexa [JOK

12 DCKTPOMATHHTHAS HHAYKUHA 13 . https://m.edso0.ru/39859ef1

Hroro no pazneny 27

Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuorexa [JOK

2.1 MexaHnndeckue KojieoaHus 10 hitps://m.eds00.ru/398596f1
bu6mmoreka [IOK

2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.eds00.ru/39859f1
bu6mmoreka [JOK

2.3 MexaHuuyeckue 1 3JeKTPOMarHUTHbIE BOJIHBI 10 1 https://m.eds00.ru/39859ef1
bu6mmoreka [IOK

24 Onia 25 . https://m.edso0.ru/39859ef1

Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

bu6mmorexa [IOK
31 Octoser CTO > . https://m.edso0.ru/39859ef1
Hroro no paszneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 KopryckyaspHO-BOIIHOBOH AyanH3m 15 https://m.edso0.ru/39859¢f1
4.2 ®duznka aToma 5 bubmorexa [IOK

https://m.edso0.ru/39859¢ef1
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®u3KKa aTOMHOTIO s1Ipa U JJIEMEHTAPHBIX
YaCTHIL

4.3

Hroro no pazneny

5
25

Pazgea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHU

bubmuoreka [JOK
https://m.edso0.ru/39859¢ef1

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 ﬁggg:l;l/(r)rr]réelijasg?rﬁl?,%%e f1
Hroro no pazneny 12
Paznea 6. PUSHUECKHWI MPAKTUKYM
. bubnnoreka [JOK
6.1 H3MYECKHIT IPAKTHKYM 16 16 https://m.edsg(.)ru/39859ef1
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucremaTu3zaius 1 0000IICHHE TTPEIMETHOTO
71 COJIEp>KaHUs U OMbITa JeSTEIbHOCTH, 15 1 bubnmnoreka [JOK
NpUOOPETEHHOTO MPH U3YICHUU Kypca Gpu3nku https://m.edso0.ru/39859ef1
10 — 11 xmaccoB
Wroro no pazaeny 15
PeszepBHOe Bpemst 10 BH6H_HOTCKa 0K
https://m.edso0.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 170 5 16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KoanuecTBo 4yacoB

JIeKTPOHHBbIE HU(POBHIE

Ne HMara o0pa3oBaTe/ibHbIE PECYPCHI
n/n Tema ypoka Konrponsusie| Ipakrudeckue | pzyyenns P pecyP
Bcero
padoThI padoThbI
O®uznka — pyHIaMeHTalbHas HAyKa O bubnmoreka [JOK
! IpUpoJe . 02.09.2024 https://m.edsoo.ru/1beef346
2 HayuHb1ii MeTOZ 1TO3HAHUS U METOJIbI 1 03.09.2024 bu6mmoreka [IOK
WCCJICTOBaHMS (PU3UICCKUX SBICHUI e https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 no3HaHus npupoasl. Habmonenue u 1 05.09.2024 EI/I6J.II/IOTeKa [TOK
IKCIIEPHMEHT B (pU3HKE https://m.edsoo.ru/34c49931
4 CrniocoObl u3mepeHus pU3NIECcKux 1 05.09 2024 bubnuoreka [IOK
BEJIMYUH T https://m.edsoo.ru/ca2def03
AOComI0THAs U OTHOCUTEIbHAS
5 MOTPENIHOCTH U3MEPEHUN PU3NYECKUX 1 06.09.2024 Egggﬁ%fi%?g}% 18fda3
BEJIMYUH T '
MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
6 COBPEMEHHOI HayUHO! KapTHHEI MUpa 1 09.09.2024 BH6J_IHOTeKa LOK
P ya P pa, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKON ACSITETLHOCTHU JTIOACH
Mexannueckoe nBmwkeHue. Cucrema
orcuera. OTHOCUTENBHOCTD
b K
7 MeXaHW4YecKoro ABmwxkeHus. [Ipsmast n 1 10.09.2024 htI;IgsJ?/P/I;Ts;s%cL)Irou 109a52f02
oOparHast 3a/1a4¥ MEXaHUKH T '
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Pannyc-BekTop MarepuaibHON TOYKH,
€ro IpOEeKLHU Ha OCU KOOPAMHAT.

bubmuoreka [JOK

8 Tpaektopus. [lepemenienue. 12.09.2024 https://m.edso0.ru/30a108a5
Cxkopoctb. X npoexkuuu Ha ocu
KOOpJMHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE
neuxenue. ['paduyeckoe onucanue bubnuorexa [JOK

9 . 12.09.2024 _

PaBHOMEPHOTO MPAMOJUHENHOTO https://m.eds00.ru/89ba7190
JIBUKCHHS
CrnosxeHue nepeMeIieHnii u
10 ckopocrel. Pemenue 3anau 13.09.2024 BH6J-IHOTeKa HOX
: https://m.edso00.ru/761d18aa
HepaBHOMepHOE 1BUKEHUE.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHUE. 16.09.2024 bubnuorexa [JOK
[IpssmonuHeitHOE ABUKEHUE C A https://m.edsoo.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
r

12 npiﬁfﬁﬁiﬁéigff C?:IfII/)IKeeHI/ISI c 17.09.2024 | brbmotexa LIOK

P a hat https://m.eds00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoOe nmajieHue. Y CKopeHue
CBOOOHOTO IMaIcHUs. 3aBUCUMOCTD bubmuorexa [JOK

13 19.09.2024 :

KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBukeHue Tena, OpOIIEHHOTO MO/ 19.09.2024 BI/I6J'.II/IOTCKa HOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe 1BUKEHHE.

JIBHKEHHE 110 OKPYKHOCTH. YTJI0Bas
15 W JIMHENHas ckopocTs. [lepron u 20.09.2024 bubnuorexa [IOK

yacrora. LleHTpocTpemMuTenpHOE 1
HIOJTHOE YCKOPEHUE

https://m.edsoo.ru/33196fbe
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KonTponbhas pabota no teme

bubmuoreka [JOK

16 "Kunemaruka" 23.09.2024 https://m.edsoo.ru/1242f32e
ITepBbIif 3akoH HproTOHA.

17 WNHepuuanbHble cUCTEMBI OTCUETA. 24.09.2024 bubnuoreka [IOK
[Tpuniun otHocuTenpHOCTH ["anues. T https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCYETA
Cwiia. PaBHOJIEliCTBYIOIIAS CUJIA. Bub6nuoreka [IOK

18 Bropoii 3akon Helotona. Macca 26.09.2024 https://m.edsoo.ru/141d3837
B3aumopeiictBue Ten. TpeTuil 3aKoH bubnuorexa [JOK

19 Herorona 26.09.2024 https://m.edsoo.ru/57dba505
[IpyuHIMN cynepno3uuuu Cuil.

bubmuorexa [JOK

20 Pemenue 3amay Ha npuMEHEHNE 27.09.2024 https://m.edsoo.ru/bdf997fb
3ak0HOB Hpl0TOHA
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U 30.09.2024 BI/I6J'.II/IOTeKa HOK
MHEPTHON MacChI https://m.edso0.ru/9aba2b0a
Cuiia TSKeCTU U yCKOPEHHe Bu6miorexa IIOK

22 CBOOO/IHOTO Ma/IeHUS 01.10.2024 https://m.eds00.ru/22757f26
JIBukeHre HEOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubnuoreka [IOK

23 03.10.2024 :

KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec 03.10.2024 bubnuoreka [IOK
TeIa T https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUabI cuil
TpCHI/IE) I[BI/I)KCHpI/IepB fKI/II[KO(JDITI/I u Eubmorexa LIOK

25 04.10.2024 | https://m.edsoo.ru/1fa86499

ra3e ¢ y4€ToM CHJIbI COPOTUBIICHHUS
CpeJibl

https://m.edsoo.ru/2cb29676
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2 Hasnenue. 'mapocrarnyeckoe 07.10.2024 bubmuorexa [JOK
nasnenue. Cuna Apxumena T https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TEIO. bubnmoreka [JOK

27 [ToctynarenbHOe U BpallaTeIbHOE 08.10.2024 | BuGsmorexa [JOK
JIBUKEHUE TBEPJIOTO TeNa https://m.edsoo.ru/2b95d57¢e

28 MOMEHT CHJIbl OTHOCUTEIBHO OCH 10.10.2024 bubmuoreka [JOK
BpaieHus. [1ineqo cuiibl https://m.eds00.ru/653d3459

29 CrnoxeHne Cul, MIPHIIOKEHHBIX K
TBepAoMYy Teny. LleHTp Tspkectu Tena. 10.10.2024 Bu6muorexa [JOK
YcnoBusa paBHOBECHS TBEPAOIO TEINA. " https://m.edsoo.ru/9aa79a7d
Bunst paBHOBecHs.

30 Pemenwue 3amau bubmmoreka [JOK

11.10.2024 https://m.edsoo.ru/dclcaacO

31 KonTponbhas pabota no teme 14.10.2024 bubnuoreka [IOK
" lunamuka. CtaTuka TBepJoro tena" " https://m.edsoo.ru/9f5a574c
NMitynbsc MaTepraIbHON TOYKH,

CUCTEMbI MaTepUATbHBIX TOUEK.
bu6nmoreka [JOK

32 LleHTp Macc cUCTEMBI MaTepHATBHBIX 15.10.2024 https://m.edsoo. ru/4bb8294b
Touek. Teopema 0 ABMKEHUHU IIEHTpa
Macc
HIMIynibC CUITBI 1 U3MEHEHHE

bu6mmoreka [JOK

33 UMITYJIbCa TeJa. 3aKOH COXpaHEeHHUs 17.10.2024 https://m.edsoo.ru/13f0a221
uMIynbca. PeakTHBHOE TBUKECHHE
MoOMEHT UMITyJIbca MaTepUATbHON
touku. [IpencraBnenue o coxpaHeHUn bubnuoreka [IOK

34 17.10.2024 i
MOMEHTA UMITYJIbCA B [IEHTPAJIBHBIX https://m.eds00.ru/d6532eb9
MOJISAX

35 Pemenue 3amau 18.10.2024 bu6mmoreka [JOK

https://m.edsoo.ru/f7706d63
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PaGoTa cuiibl Ha MajIoM U Ha
KOHCYHOM IICPCMCUICHUH.

bu6mmoreka [IOK

36 ['padpuaeckoe npeacraBieHue pabOTHI 21.10.2024 https://m.eds00.ru/913974c7
cuibl. MOIIHOCTD CUJIBI
Kunernyeckas sueprus. Teopema 06
37 U3MEHECHUU KI/IHeTI/IIiIeCKOI\/'I 3I§epr1/n/1 22.10.2024 Eubmorexa LIOK
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOW TOUKH
[ToTenuuanpHble U HEMOTEHIUAJIbHBIE
38 cwibl. [loTeHIIManbHas SHEPTUS. 24.10 2024 bu6mmoreka [IOK
BTopa;[ KOCMHUYECKasi CKOPOCTh httDS://m.EdSOO.rU/554bafCC
39 Tperbs KocMuYecKasi CKOPOCTb.
0
(ot e oz | B 10K
o https://m.edsoo.ru/f57b4e01
DHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHMsI MEXaHNYECKON SHEPTHH
VYnpyrue u Heynpyrue
CTOJIKHOBEHUs. Y paBHEHUE bubnnoreka [JOK
40 bepnynnu s uaeanbHOU 25.10.2024 https://m.edso00.ru/f30f43b6
KUAKOCTH
KonTponbHas pabora no teme
41 | " 05112024 | DHOmorexa LOK
3aKOHbI COXPAHEHHS B MEXaHHKE https://m.edsoo.ru/474e7c4a
PasButue npeacrasieHuit o
42 npupojie TerioTsl. OCHOBHBIE 07.11.2024 bubmuorexa [IOK
nonoxenus MKT. uddysus. o https://m.edsoo.ru/b0a4445f
BpoyHOBCKOE IBH>KEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapaKTep ABUKEHUS 07.11.2024 bubnnoreka [JOK

u BSaHMOHeﬁCTBHﬂ HaCTHIL
BCIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepbl MOJIEKYJT
(aromoB). KonnuecTBo BeliecTsa.

bu6mmoreka [IOK

44 [ocTosiHHas ABoraapo 08.11.2024 https://m.edso0.ru/c5b72ab7
Temneparypa. TemioBoe Bu6miorexa IIOK
45 pasroBecue. lIkana Llenbcns 11.11.2024 https://m.eds00.ru/0070d493
46 Pemenwue 3amau bubmmoreka [JOK
12.11.2024 https://m.edsoo.ru/1531aba5
47 WneanpHeiii ra3. I'a3oBble 3aKOHEI 14.11.2024 bu6mmoreka [IOK
A https://m.edsoo.ru/1deb2367
YpaBHenue Menpeneena- Bu6morexa IIOK
48 Knaneipona. Pemenue 3anaq 14.11.2024 https://m.edsoo.ru/8d12c328
AOcomoTHas TemnepaTrypa. 3akoH Bu6miorexa IIOK
49 Hanbrona 15.11.2024 https://m.edsoo.ru/14e02d1f
50 "
OCTORHHEI KOTHECTROM 18112004 | BubmoTea LIOK
" https://m. . 78d51
BerecTBa ttps://m.edso0.ru/68878d5
I'padpuueckoe mpeacTaBiIeHne
51 I/I:I:og)poueccom EISgTCpMa, H30X0pa, 19.11.2024 Egggﬁgg&ggﬁ}% 44327h
n3o0apa T '
52 OcHoBHOe ypaBHeHne MKT 21.11.2024 bubnnorexka [HOK
" https://m.edsoo.ru/c8094721
53 Perenue 3anau bubmunoreka [JOK
21.11.2024 https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TEMIEpaTyphl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHeW KHHETUYECKON dHEepruen 22.11.2024 | https://m.edsoo0.ru/c38af875

MOCTYNATEIBbHOTO TEMIOBOTO
JIBYOKEHUS €€ YaCTHIL
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55 O0600I11IeHNE U CUCTEMATU3ALIUS 25 11.2024 bubmuorexa [JOK
3nanuii mo teme "Ocunossl MKT" o https://m.edsoo.ru/09d12fd8
KonTponbhas pabota no teme bubnmoreka [JOK

56 "OcHoBel MKT" 26.11.2024 https://m.edsoo.ru/13adad59
TepmonnHaMuueckas cucTema.
3aaHue BHEMHUX ycnoBui 1 T /1
CUCTeMbl. BHelIHNne u BHYTpEeHHHE BuG 10K

I T 11 noOIMoTEKa

57 napametpsl. [lapamerpsl T/] cucremsl 28.11.2024 https://m.edsoo.ru/5f8d38a3

KaK CpeIHUE 3HAYCHUS BEITMYHH,
ONMUCHIBAIOIINX €€ HA
MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBoibHas penakcarus T/ 28.11.2024 bubmmoreka [IOK
CHCTEMBI K TETLIOBOMY PABHOBECHIO https://m.edsoo.ru/8ec512f0
Monens niearsHOro Ta3a B

bu6nmoreka [JOK

59 TEPMOJIMHAMUKE. YSHOBHH 29.11.2024 https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJICITU

o | e Memere o o 122000 | PG 10K

P a yIp T https://m.edsoo.ru/bal178d0
DHEPTUU
Bripaxkenue aist BHyTpeHHEH dHepruu
OJTHOATOMHOTO HIEAJILHOTO r'a3a. bu6mmoreka [JOK

61 03.12.2024 ]
KBasucraruueckue U HeCTaTUUECKUE https://m.edsoo.ru/acscacl5
TIPOIIECCHI
DnemeHTapHasi paboTa B

62 TepMoarHaAMUKe. Berauciaenue padoTs 05.12.2024 bubnmoreka [JOK

1o rpaduKy nporecca Ha pV-
Juarpamme

https://m.edso0.ru/741d5738
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Tennonepezlaqa Kak cIroco0

63 M3MEHEHUs BHyTpeHHel aneprun T /1 05.12.2024 bubnnoreka [HOK
KonBexknusi, TEIIONIPOBOJHOCT,
64 MBIVCHIC 06.12.2024 | Bubmaorexa LIOK
y4 https://m.edso00.ru/157b54cd
KonmmuaectBo TennoTel. Tem1oéMKOCTE
65 Tena. Y aenbHas U MOJSIpHAsS 09.12.2024 bu6mmoreka [IOK
TEIIOEMKOCTH BEIIeCTBA. Y IeabHas o https://m.edsoo.ru/7ba67355
TEIJIOTa CropaHus TOIUIMBA
Pacuér konmuecTBa TEMIOTHI TPU
66 TeILIONeDeIAte 10.12.2024 | bubmaorexa LHOK
pea https://m.edsoo.ru/1db5ad4e
[TonsiTue 06 aguabaTHOM IMpoIECCe.
67 IlepBEIil 3aK0H TEPMOTUHAMUKHA 12.12.2024 BH6J-IHOTeKa LOK
p pMOa https://m.edsoo0.ru/d8098824
KonnuecTBo TemioTs u paboTta Kak
68 Mepbl U3MEHEHUs BHYTPEHHEH 12.12.2024 bubnmoreka [IOK
sHeprun T/] cuctembl o https://m.edsoo.ru/b047alcd
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX 13.12.2024 bubnnorexka [JOK
nporeccoB. HeobpatumocTtsb o https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOILIECCOB
70 [IpuHOUITBI AERCTBUS TEMIIOBBIX 16.12.2024 bu6mmorexa [IOK
mamuH. KITJ] T https://m.edso00.ru/2e945513
Maxkcumansnoe 3HaueHue KI1/1. bu6mmorexa [IOK
& [uxn Kapno 17.12.2024 https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau 19.12.2024 bu6mmoreka [JOK

https://m.edsoo.ru/b3efal8b
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IKOJIOTHYECKHE ACIIEKThI
HCIIOJBb30BaHUs TCIIJIOBBIX

bu6mmoreka [IOK

73 nBurareneil. TeroBoe 3arpsi3sHEHHE 19.12.2024 https://m.edsoo.ru/9867aaa7
OKPYKaroIlEe Cpeibl

74 Pemenue 3amau bu6mmoreka [IOK

20.12.2024 https://m.edso00.ru/c8c70432
O000I11IeHNE U CUCTEMATU3ALUS
3HaHu# 1o Teme "TepMoMHaMuKa. 23.12.2024 bu6mmoreka [IOK

& TersioBbie MAIlIMHBL" 3.12.20 https://m.edso0.ru/28d62b3f
KonTponbhas pabota no Teme BuGmmorexa LOK

76 TepMO[['I:IHaMI/IKa. TemnoBbie 24.12.2024 https://m.edsoo.ru/1b6e26c5
MAaIIHHbI
[TapooGpa3oBanre U KOHIEHCAITUA.

77 Hcnapenue u kunenue. Y neybHas 26.12.2024 bubnmnorexa [JOK
TETUIOTa Tapo0Opa30BaHMUs o https://m.edso0.ru/6f8e6777
Haceimennsie 1 HEHACHITIICHHBIS
napbl. KauecTBeHHas 3aBHCUMOCTh
TUIOTHOCTH U JIABJICHUS

78 HaCBILIEHHOTO ITapa OT TEMIIEPATYpBI, 26.12.2024 bubnuoreka [IOK
WX HE3aBHCHUMOCTh OT 00BbEMa o https://m.edsoo.ru/f5c17d02
HACBIIIEHHOTO TIapa. 3aBUCHUMOCTh
TEMIIEPATYPhI KATICHUS OT JIaBJICHUS
B )KHJIKOCTH

79 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U 27 122024 bubnnorexka [HOK
OTHOCHTEJIbHASI BIAKHOCTh T https://m.edsoo.ru/30ebbb79

80 Pemienne 3agau bu6mmoreka [JOK

30.12.2024 https://m.edso0o.ru/18e95ff3

81 TBépnoe teno. Kpucramimueckue u

aMmopdHbIe Tea. AHU30TPOITHS 09.01.2025 bubmioreka LJOK

CBOMCTB KPUCTAJLIIOB

https://m.edso0.ru/20a88a03
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[InaBnenne n KpucTaJuiu3anusi.

bu6mmoreka [IOK

82 YV nenpHas TEIIOTA IIJIaBICHUS. 09.01.2025 https://m.edsoo.ru/6ee91e9f
CyOnumarus
Hedopmaruu TBEpAOTO TENA.

83 Pactsokenne u cxxatue. CaBur. 10.01.2025 bubnuorexa [JOK
Monynb FOura. [Ipenen ynpyrux R https://m.edsoo.ru/dalaab10
nedopMaruit
TemnnoBoe paciIMpeHUe KUIKOCTEH U

84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX 13.01.2025 bubnuoreka [IOK
KOJIe0aHu YaCTHIl BEIIECTBA https://m.edsoo.ru/7babedf2
[IpeobpazoBanue sHeprun B (ha30BBIX bubnuoreka [IOK

85 nepexoaax 14.01.2025 https://m.edso00.ru/97a0672f

86 YpaBHEHHE TEIJIOBOTO OalaHca 16.01.2025 bubmmoreka [JOK

T https://m.edsoo.ru/ab1521fb

87 Pemenwne 3agau bu6nmoreka [JOK

16.01.2025 https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspuele snenus. J{aBnenue noj 17.01.2025 bubnuoreka [IOK
UCKPUBJIICHHON ITOBEPXHOCTBIO o https://m.edso0o.ru/b42f1f97
skunkoctu. @opmyna Jlamaca
O06o01IeHne U cucTeMaTU3alus
3HaHWH o TeMe "ArperaTHsle bubnnorexka [JOK

89 COCTOSIHMSI BEIIECTBA. 20.01.2025 https://m.edso0.ru/0b52575c
®da3oBble Tepexoabl"

KonTponbhas pabota no teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA. 21.01.2025 bubmnorexa LIOK

®da3oBble Nepexoabl"

https://m.edsoo.ru/7dc2a739
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DeKTpu3aIys Tell U e€ POsSBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna

bubmuoreka [JOK

91 DIIEKTPUYECKUX 3apsanoB. [IpoBoaHUKH, 23.01.2025 https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TTOTYIPOBOTHUKHI
DJIeMEHTAPHBIN JIEKTPUUECKUM 3apsil.
bubmuorexa [JOK
92 3aKOH COXPaHEHHMS JIEKTPUUECKOTO 23.01.2025 https://m.eds0o.ru/f49afd24
3apsa
03 BsaumopeiictBue 3apsaaoB. Toueunsie 04012025 Bu6suorexa [JOK
3apszel. 3akon Kynona o https://m.eds00.ru/445b7746
94 Pemenwue 3amau bubmmoreka [JOK
27.01.2025 | https://m.edsoo.ru/6b87ec5a
https://m.eds00.ru/08fc19bc
o Dnektpuueckoe nose. Ero neiicteue 28012025 BuGuorexa [IOK
Ha SJICKTPUICCKNC 3aps /bl o https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosist. [Ipo6uslit 3apsia. JIunuu
96 HaANPsUKEHHOCTH MIEKTPUYECKOTO 30.01.2025 BH6J_IHOTeKa LOK
https://m.edsoo.ru/3dac6957
nosist. OTHOPOJTHOE IEKTPUUECKOE
1noJie
ITorerMaIbLHOCTE
97 ANEKTPOCTATHYECKOTO 1MoJsl. Pa3HOCTH 30.01.2025 bubnuotexa [JOK
MOTEHITUAIOB U HAMIPSDKEHNE o httDS//medsoorU/80021447
[loTeHuumanbHast SHEPTUs 3apsiia B
98 3EKTPOCTATUYECKOM II0JI€. 31.01.2025 BI/I6J'.II/IOTeKa [HOK
IToTeHnman 3J1eKTpOCTaTUYECKOrO https://m.edsoo.ru/af5fa389
TOJISI
CBs13b HANPSKEHHOCTH TOJISL U
99 Pa3HOCTH MOTEHIMAIIOB JIJIS 03.02.2025 Bbubmmnoreka [JOK

SJICKTPOCTATUYCCKOI'O ITOJIA

https://m.edsoo.ru/df7a6838
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[IpuHnun cynepno3unun

bubmuoreka [JOK

100 DJICKTPUICCKUX TOJICH 04.02.2025 https://m.edsoo.ru/Ocfe4a6c
101 Pemenue 3amau bu6mmoreka [IOK
06.02.2025 https://m.eds00.ru/5a582263
ITone Toueunoro 3apsna. [Tone Bu6mmoreka [IOK

102 PaBHOMEPHO 3apsKCHHOI Cepbl 06.02.2025 https://m.edso0.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. [lone paBHOMEpHO 07.02.2025 55365/1;1;?5(5%?8}?7%65%
3apsHKEHHONM O€CKOHEYHOM MIIOCKOCTH pS.//m. :
[TpOBOJTHUKY B AJIEKTPOCTATHYECKOM Bub6nuoreka [IOK

104 nosne. YcioBue paBHOBECHS 3aps/i0B 10.02.2025 https://m.edso0o.ru/32405eab
JIM3IIEKTPUKY U TIOTYITPOBOHHUKY B Bu6nuoreka [IOK

105 SJICKTPOCTATHIECKOM II0JIC 11.02.2025 https://m.edso00.ru/060ebab5
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh 13.02.2025 Egggﬁ;fg;gﬁg A5b4F73
IJIOCKOTO KOHJIEHCATOpa T '

107 [TapannensHoe coeiMHEHNE 13.02.2025 bubnuoreka [IOK
KOHJIEHCATOPOB T https://m.edsoo.ru/d11e8ce?
ITocnemoBarenpHOE COETUHEHNE bu6mmoreka [JOK

108 KOHJICHCATOPOB 14.02.2025 https://m.eds00.ru/1e992920

109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa 17.02.2025 bubnuoreka [IOK

T https://m.edsoo.ru/73a34f18

110 Pemenue 3amaq bu6mmorexa [IOK

18.02.2025 | https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
JIBMOKEHUE 3apsIKEHHOM YaCTHIILI B Bu6mmoreka [JOK
111 OAHOPOHOM 3JICKTPHICCKOM I10JIC 20.02.2025 https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 20.02.2025
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O00011eHUE U CUCTEMATU3 AL

113 3HaHWH MO TeMe "IIEKTPUIECKOE 21.02.2025 Egggﬁ%ﬁﬁ)gﬁng 603f
nose" T '
KontponbHas padora 1mo reme Bu6suorexa [JOK

114 | "3nexrpuueckoe mone" 24.02.2025 | e 1im.edsoo. rulcefe90e9
Cuna toka. [TocTosHHBIN TOK.

115 VYcnoBus cymiecTBOBaHUS 25.02.2025 Egggﬁﬁf::j(s%?r(ag?,% 1105
IOCTOSTHHOTO DJIEKTPHYECKOT0 TOKa . '

116 Wcrounuku Toka. Hanpsxenue u 9/1C 27 02.2025 bubnnorexa [HOK

T https://m.eds00.ru/0839a115
3akon OMa 11 y4acTKa L. Bu6morexa IIOK

117 DNEKTPUYECKOE CONPOTHBIICHNE 21:02.2025 https://m.edsoo.ru/f14f251e

118 3aBHCHUMOCTb COITPOTUBIICHUS
OJIHOPOJHOTO MPOBOJIHUKA OT €r0 28.02.2025 bubnuoreka [IOK
JUITMHBI Y IJIOLAAH TONEPEYHOrO R https://m.edsoo.ru/95fcdf51
CeUCHHSI
VY nenpHO€E CONPOTUBIICHUE

bu6mmoreka [IOK

119 Bettectsa. 03.03.2025 https://m.eds00.ru/437f8300
Pemenue 3amau
[TocnenoBarenbHOE, HapaIeIbHOE,

120 CMEIIAHHOE COEeTUHEHNE 04.03.2025 Egggﬁgggf;gﬁg3 67607
IPOBOJTHUKOB O '

Pacuér pa3BeTBIEHHBIX

121 aneKTpudeckux uemnei. [lpasuna 06.03.2025 Egggﬁﬁxﬁg{dﬁ?g 4cf37
Kupxroda T '

122 Pemenue 3amaq bu6mmorexa [IOK

06.03.2025 https://m.eds00.ru/3881b469
Pabora 3:1eKTpruuecKkoro Toka.
123 07.03.2025 | bubmioreka LIOK

3akoH [[>xoyns —Jlenna

https://m.edsoo.ru/a3605c5¢
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124 Pemenue 3amau bubmuorexa [JOK
10.03.2025 https://m.edsoo.ru/6761bfOf
MOIIHOCTB JIEKTPUIECKOTO TOKaA.
TenoBas MOIIHOCTD, BbIIEIsIEMAs bu6mmoreka [IOK
125 Ha PE3UCTOPE 11.03.2025 https://m.eds00.ru/99750a6f
126 Pemenue 3amau bubmuoreka [JOK
13032025 https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONPOTUBIICHNUE 13.03.2005 Bu6mioreka [JOK
HCTOIHHKA TOKa e https://m.edsoo.ru/72d453af
128 3akoH OMaU JUIST HOJTHOM } 14.03.2025 Bu6morexa IIOK
(3aMKHYTOI) SJIEKTPHYECKOM LeTH e https:/m.edso0.ru/221f40fb
129 Pemenue 3amau bu6mmoreka [IOK
17.03.2025 https://m.edsoo.ru/35800679
130 MoIIHOCTh UCTOYHUKA TOKA bu6nmoreka [JOK
18.03.2025 https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue bubnuoreka [IOK
20.03.2025 https://m.edso0.ru/546f5632
132 Konpnencarop B 1ienu nNocTOsIHHOTO 20.03.2025 bubnuoreka [IOK
TOKa T https://m.edso0.ru/35368f3¢
133 Pemienne 3agau bu6mmoreka [JOK
21.03.2025 https://m.edsoo0.ru/4410cef0
134 Pemenue 3amay mo teme 01.04.2025 bubnuotexa [JOK
"TToCTOSIHHBIN 3JIEKTPUYECKHI TOK" T https://m.edsoo.ru/a7340a29
Pemenue 3amau nmo teme "IlocTOSIHHBIH Bu6nuoreka [IOK
135 | snexrpuueckuii Tox" 03.04.2025 https://m.eds00.ru/744261b8
Pemenue 3amau nmo treme "I1ocTOSITHHBIH
136 03.04.2025 bu6mmoreka [IOK

ANIEKTPUYECKUM TOK"

https://m.edsoo.ru/eb5d4687
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O00011eHUE U CUCTEMATU3 AL

N " N bubmuorexa [JOK
137 3HaHMi 110 TeMe H(:CTOSIHHBII/I 04.04.2025 https://m.edsoo.ru/bfd7a050
AIEKTPUUECKUHN TOK
KonTponbhas pabota no teme
138 | "Mocrostuublii snexTpueckuii TOK" 07.04.2025 EH@.IHOTeKa LOK
ttps://m.eds00.ru/1885ddf1
DJeKTpuyecKasi IpOBOAMMOCTD
139 pa3IMYHBIX BEIIECTB. DJICKTPUUCCKHIMA 08.04.2025 bubmmoreka [IOK
TOK B MeTasiax. CBEpXIPOBOIHMOCTb https://m.edsoo.ru/da794295
DJIEKTPUUYECKHI TOK B pacTBOpax U
acIliaBax 3JICKTPOJIUTOB. 3aKOHBI bubmuoreka [JOK
140 p p 10.04.2025
dapayiest [T HIEKTPOIIU3a https://m.edsoo.ru/4b423491
141 DneKTpuueckuil Tok B razax. [lnasma 10.04.2025 bubnnoreka [JOK
o https://m.eds00.ru/92d92f76
DIIEKTPUUECKHI TOK B BaKyyMe. Bu6morexa [[OK
142 | Baxyymmsic npuGops: 11.04.2025 https://m.edso00.ru/2E+160
143 ONEKTPUYECKUN TOK B 14.04.2025 bubnnorexka [JOK
ITOJIYIPOBOJTHUKAX o https://m.edso0.ru/ab61c660
144 [TomynpoBoIHUKOBBIE TPHOOPHI 15.04.2025 bubnuoreka [IOK
o https://m.eds00.ru/83622200
Pu3NYecKuil TPAKTUKYM 110 TEME
"3HaKOMCTBO C IU(PPOBOIA
145 | naboparopueii o dusnke. IIpumepst 17.04.2025 | buommorexa [HOK
M3MepeHns (PU3HYCCKHIX BEMUUHH [IPU https://m.eds00.ru/5643ea56
MMOMOIIY KOMIBIOTEPHBIX TaTYUKOB"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3y4yeHue HepaBHOMEPHOTO
146 17.04.2025 | bubmiorexa LLOK

JIBHYKEHMS C LIEJIBIO OIIPEAEIICHUS
MTHOBEHHOM CKOpocTH"

https://m.edsoo.ru/f6292f5f
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DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs Ipu

bubmuorexa [JOK

147 | npamomuneiinom panoyckopeHHoM 18.04.2025 https://m.eds00.ru/6960b6ef
IBIKEHUHU 10 HAKJIOHHON IIOCKOCTH"
Pu3N4eCKu IPAKTUKYM 110 TEME

148 "U3ydyeHue nNBUKEHUS Tena, 21.04.2025 E;I@_I/I//IOTe;a Hollél 2402
OpOILIEHHOT0 TOPU30HTAIBHO" D3 [ £As00.TLdLed
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue NBUKECHUS Tena 110 bubnnorexa [HOK

149 OKPYKHOCTH C ITOCTOSIHHOM 1O 22.04.2025 https://m.edsoo.ru/bcf53514
MOAYJIIO CKOPOCTHIO"
DuU3nyeCcKuil MPAKTUKYM I10 TEME
"IIpoBepka rumnoTe3bl 0

150 | He3aBHCHMOCTH BPEMEHH JBH>KEHUS 24.04.2025 E:fgg;ﬁf{i%?ﬁ}ébs 4dbs4
Opycka 1Mo HaKJIOHHOM TIOCKOCTH Ha T '
3a/laHHO€ PacCTOSIHUE OT €ro Macchl”
Pu3nYecKuil TPAKTUKYM 110 TEME

151 "N3y4eHne NBUKEHUS CUCTEMBI TEIL, 24.04.2025 bubnnorexa [JOK
CBSI3aHHBIX HUTBIO, IEPEKUHYTON o https://m.edsoo.ru/b55b81al
yepes3 JErkuii 6J10k"
Pu3NYecKuil TPAKTUKYM 110 TEME
"HUccnenoBanue ABMKEHUS OpycKa 1o Bu6nuoreka [IOK

152 HAKJIOHHOH IIJIOCKOCTH C NEPEMEHHBIM 25.04.2025 https//medsooru/b83b16o7
K03 unreHToM TpeHus"
Pu3NYeCKuil TPAKTUKYM I10 TEME

153 "N3yueHne yCTOWUMBOCTH TBEPAOTO 28.04.2025 Bubmiorexa HOK

TeJla, UMEIOLIEro TUI0Ia/lb OMophI"

https://m.edsoo.ru/4a04f4f7
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DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue coxpaHeHus

bu6mmoreka [IOK

154 AMITYJIbCA IPU YIPYTOM 29.04.2025 https://m.edso0.ru/856fh28e
B3auMojiecTBun"

155 ?I/BI/I‘ICCKHﬁ MPAKTUKYM 110 TEME ) 01.05.2025 Bbubanoreka LIOK
N3ydenue n30xopHoOro npoiecca https://m.edsoo.ru/e0fe7e07
Du3n4eCcKuil IPAKTUKYM 110 TEME B LIOK
"I v noIMoTeKa

156 3Me.PeHHe yz'feanon 02.05.2025 https://m.edsoo.ru/2f2faa61
TETJIOEMKOCTH
DuU3nyeCcKuil MPAKTUKYM 110 TEME

157 W3mepenne aGCOMOTHON BIAXKHOCTH 05.05.2025 BI/I6J'.II/IOTeKa [MOK
BO3/1yXa U OLIEHKA MAcChl IIapOB B https://m.edsoo.ru/6bl1a23b5
noMenieHun".
Du3HUeCKU IPAKTUKYM I10 TEME
" bubmuorexa [JOK

158 Nzydenue MpOTEeKaHus TOKa B LenH, 06.05.2025 https://m.edsoo.ru/ecA24377
coJiepXanieil KOHAEHCaTop»
Pu3NYecKuil IPAKTUKYM 110 TEME
" bubnuoteka [JOK

159 Hccnenosanue CMeH.IaH'I:IOFO 08.05.2025 https://m.eds0o.ru/2b179d98
COCIMHEHUS PE3UCTOPOB
Pu3nUeCcKuil IPAKTUKYM 110 TEME bubnnorexka [HOK

160 "Habmroienue snexrponunza’ 08.05.2025 https://m.eds00.ru/64b6e901
O06o01IeHne U cucTeMaTU3alus bubmmoreka [JOK

161 3HaHui 1o teme "Kunemartuka" 12.05.2025 https://m.edsoo.ru/ed017d93
O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK

162 3HaHui o teme "Jlunammka" 13.05.2025 https://m.edso00.ru/3149956b
O060061IeHre U cucTeMaTH3alus

163 3HaHu# o TeMe "CTraTruka TBEPIOTO 15.05.2025 bubmioreka LJOK

Tema"

https://m.edsoo0.ru/0f9752ac



https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

O000111eHNE U CUCTEMATU3 AL

bubmuoreka [JOK

164 3HaHUH 110 T”eMe 3aKOHbBI COXPAHEHHUS 1 15.05.2025 https://m.edsoo.ru/6c0dface
B MEXaHUKE
O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUM 110 TeMe "OCHOBBI bubmuorexa [JOK

165 MOJIEKYJIIPHO - KHHETUYECKON 1 16.05.2025 https://m.edsoo.ru/de148976
Teopun"
O06o001IeHe U CHCTeMAaTH3 AN

166 | 3Hammii o Teme «TepmonuHamuxa. 1 19.05.2025 | bromaorexa [IOK
TemnnoBble MauHbL" R https://m.edso00.ru/Obcc77cl
O0600I11IeHNE U CUCTEMATU3ALUS
3HaHUN 110 TeMe "ArperaTHble bubnnorexa [HOK

167 cocTtoguus Bellectsa. Pa3oBble 1 20.05.2025 https://m.edsoo.ru/59ca5c91
nepexoipl"”
O06o011eHre U cucTeMaTH3alus

. bu6nmoreka [JOK
168 fHaHHH 1o Teme " 1 22052025 https://m.edsoo.ru/f2381c0c
DJIEKTPUUYECKOE MOJIE

O00011eHNEe U CUCTEMATU3ALIS

169 | 3uanwmii mo Teme "IloCTOSHHBIN 1 22.05.2025 BH6J_IHOTeKa [HOK
SMeKTpHYECKHit TOK" https://m.edsoo.ru/3cae6dal
O00011eHNEe U CUCTEMATU3ALIS BuGmiorexa [IOK

170 3HaHI/II/I"I'[0 Tteme "TOKHM B pa3In4HbIX 1 23.05.2025 https://m.edsoo.ru/cc7681d4
cpenax

OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KJIACC
KoaunuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

N Tema ypoka K 1 Hara oOpa3oBaTe/ibHbIE
/o Yp Beero OHTPOJIbHbIE PaKTH4YecKHue u3yuenus P
padoTbI padoTbI pecypcnl
B3anmMoaeiicTBHE TOCTOSIHHBIX MAarHUTOB
bu6mmoreka [IOK
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1 03.09.2024 https://m.edso0.ru/487a8593
nosie. ['unoresa Ammepa
2 cymepnommm varmm ot T 1 03.00.2024 DGmMOTera LIOK
YHCpIOsii ’ o https://m.edsoo.ru/4clabcch
MarHUTHON WH]TYKITUU
3 MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. 1 05.09.2024 BI/I6JI.I/IOTeKa HOK
OmnsIT DpcTena https://m.edso0.ru/d35d5262
N bubnuorexa [JOK
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 05.09.2024 https://m.edso0.ru/26d9c5ha
bu6nmoreka [JOK
> Pemenne sanas . 06.09.2024 https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 10.09.2024 bubnnorexka [JOK
DeKTpON3MEPHUTENbHBIE TPHOOPHI o https://m.edsoo.ru/ad7718d7
7 worym Tsmenne sapmenmot e 1 10,00.2024 BHmOTeKa LIOK
AYIIE. P H o https://m.edsoo.ru/c97afaal
B OJIHOPOJIHOM MarHUTHOM II0JIe
bubmuorexa [JOK
8 Peenne 3axad . 12.09.2024 https://m.edso0.ru/504e98c7
bubmuorexa [JOK
9 PaGora cunel JlopeHiia 1 12.09.2024 https://m.edsoo.ru/d518bedb
bu6mmorexa [IOK
10 Pemenue sanas 1 13.09.2024 https://m.edso0.ru/93617bd9
11 MarunuTtHoe 1oJ€ B BEIlIECTBE. 1 17.09.2024 bubmuorexa [JOK
deppoMarHeTHKH, apa- U JMaMarHeTHKH o https://m.edso0.ru/30ff9608
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. 1 17.09.2024 bubmuorexa [JOK

[Tpumenenne peppoMarHeTHKOB

https://m.eds00.ru/0b58190a
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Perenne 3agau o reme "MarautHoe

bubmuorexa [JOK

13 nose" 19.09.2024 https://m.edso0.ru/5b55c307
Pentenue 3anau mo teMe "MarautHoe bu6mmoreka [IOK
14 nose" 19.09.2024 https://m.edsoo.ru/41c4ae8a
SIBiIeHUE DNEKTPOMAarHUTHOW UHAYKIUH. bubnmoreka [JOK
15 . 20.09.2024 .
[ToToK BEKTOpa MAarHUTHON WHIYKIIHN https://m.edsoo.ru/b3efa0cl
bubmuorexa [JOK
16 SAC nmnyKumm 24.09.2024 https://m.edso0.ru/48150bd8
3aK0H JIEKTPOMArHUTHON MHIYKIIMH bubnuorexa [JOK
17 Ddapanes 24.09.2024 https://m.edsoo.ru/a6dec188
Buxpesoe anexrpuueckoe nose. Toku bubnnorexa [JOK
18 dyko 26.09.2024 https://m.edsoo.ru/15abe140
OJIC uHAYKIMY B ABUKYILIUXCS bubnnoreka [JOK
19 MIPOBOTHUKAX 26.09.2024 https://m.edso0.ru/0235cc02
bu6mmoreka [IOK
20 | Pemenue sanas 21.09.2024 https://m.edsoo.ru/4dfda618
bu6nmoreka [JOK
21 Ilpasuno Jlenna 01.10.2024 https://m.edsoo.ru/bbc22726
NunykruBHoCcTh. KaTymka bubnnoreka [JOK
22 01.10.2024
WHJIYKTUBHOCTH B IIETTH TTOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
23 SBnenue camounaykiuu. J/C 03.10.2024 BI/I6J'I-I/IOT€Ka [HOK
CaMOMHIYKINH https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJISl KaTyIIKH C 03.10.2024 bubnuoreka [IOK
TOKOM. DJIEKTPOMAarHUTHOE I0JIe o https://m.edsoo.ru/b3c0ad11
bu6mmorexa [IOK
25 | Pemenue sapas 04.10.2024 https://m.edsoo0.ru/88f69d2b
26 O06o01IeHre U cucTeMaTu3alus 3HaHU| 10 08.10.2024 bubnmnoreka [JOK
teme "DJIeKTpoanHaAMUKa" o https://m.edso0.ru/76484025
KoHnTtponbHas pabota 1o Teme bubnuorexa [JOK
27 "DJIeKTpoIuHAMHKA" 08.10.2024 https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHBIC 10.102024 bubmuoreka [JOK

KoJjeOanus. ['apMoHUYEeCKre KoaeOaHus

https://m.edsoo.ru/7c¢1db385
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Kunemarnueckoe 1 {HHaAMHUYECKOE

bubmuorexa [JOK

29 OIMCAHUE KOJIEOATENbHBIX IBUKCHUN 10.10.2024 https://m.edso0.ru/87ce9498
DHepreTudeckoe onrucanue. BeiBos
JUHAMHYECKOT'O OIHMCAHUS
. bubmuorexa [JOK
30  rapMOHWYECKHX KOJICOaHHH U3 UX 11.10.2024 https://m.edso0.ru/e3c99692
YHEPreTHUECKOTO M KHHEMATHYECKOTO
OIKMCAHHUS
. bubmuorexa [JOK
31  Awmmuryna u dasa konebaHuii 15.10.2024 httos://m.edsoo.ru/7a0c439%a
[lepron u yacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN
bu6mmoreka [IOK
32 MaTEMaTUYECKOI'0 Maﬂ;rHI/IKa. [Tepuon 15.10.2024 https://m.edsoo.ru/e0399319
CBOOOTHBIX KOJICOAHHI MIPY>KUHHOTO
MasiTHHKA
33 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe 17.10.2024 bubnuoreka [JOK
kosiebanus. Pezonanc o https://m.edso00.ru/72e93d09
bu6mmoreka [IOK
34  ABrokoneOaHHsS 17.10.2024 https://m.edsoo.ru/6add2644
bu6nmoreka [JOK
35  Pemenue 3amau 18.10.2024 | https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 szfﬁﬁf EpiHiffan?ﬁﬁiHmcme 22.10.2024 Duomuorexa [IOK
3’3 o https://m.edso00.ru/8ef587be
WHCTPYMEHTAX
37 O0o01IeHre U cucTeMaTU3alus 3HaHUN 10 99.10.2024 bubnmoreka [JOK
teme "Mexannueckne Koneoanus" e https://m.edsoo.ru/eb84182f
38 aﬂeKTpOMaFHI/I"EHBIe Kosie0aHusl. 24.10.2024 bubnnorexka [JOK
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTATYIBI
39  3apsga KOHIEHcCATOpa ¢ aMIUIUTYAON CHIIBI 24.10.2024 Bubmiorexa HOK

TOKa B K0JIeOATEIbHOM KOHTYpe

https://m.edsoo0.ru/093f9afl
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3aKkoH COXpPAaHCHUS SHCPIrUr B UJ1CAJIbHOM

bubmuorexa [JOK

40 K0JIe0aTeIbHOM KOHTYpE 25.10.2024 https://m.edsoo.ru/d1e2d543
3aTyxaromye IeKTPOMarHuTHhIS
bu6mmoreka [IOK
41  konebaHus. BeIHYXICHHbBIE 05.11.2024 https://m.eds00.ru/5668619
3JICKTPOMArHUTHBIC KOJICOaHMS
42 ITepemennsiit Tok. Peaucrop u 05.11.2024 bubmuorexa [JOK
KOHJICHCATOP B ILICITH MIEPEMEHHOT'0 TOKa o https://m.eds00.ru/84836152
Karymka HHIyKTUBHOCTH B LIETIN bubnnorexa [JOK
43 IIEPEMEHHOI'0 TOKa 07.11.2024 https://m.edsoo.ru/cfa307af
44 3akon Oma 11 2JICKTPUYECKOM 1enu 07.11.2024 bu6mmoreka [IOK
HePEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOoIHOCTh MEPEMEHHOTO TOKA.
N bubmuorexa [JOK
45 AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE 08.11.2024 hitps://m.edsoo.ru/Lcaccdc
CHJIBI TOKA W HAIPSKEHUS
. bubmuorexa [JOK
46 Pe3onaHC B ayeKTpUUECKO LIeTH 12.11.2024 https://m.eds0o.ru/087506df
bu6mmoreka [IOK
47 | Pemenme sanas 12.11.2024 https://m.edsoo.ru/al6836a4
WneansHblif TpanchopmaTop.
bu6mmoreka [IOK
48 HponsBoILCTBoinepeﬂaqa U oTpebieHune 14.11.2024 hitps://m.edsoo.ru/f97418ae
IIEKTPUUYECKOI SHEPTUU
DKOJOTUYECKUE PUCKU TIPU TTPOU3BOJICTBE
49  OVIEKTPODHEPIHH. Kynerypa 14.11.2024 bubnuorexa [JOK
UCTIOJIb30BaHUS 3JIEKTPOIHEPTUH B o https://m.edsoo.ru/a6f74d93
MMOBCEITHEBHOM KU3HU
bubmuorexa [JOK
S0 | Pemenne sanat 15.11.2024 https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
1 Pemenue sanas 19.11.2024 https://m.edsoo0.ru/7cab59f8
52 O06o01IeHre U CUCTEMaTH3aIisl 3HAaHUH 110 19.11.2024 bubmuoreka [JOK

TeMe "DIeKTpOMarHuTHBIC Kojaebanus'"

https://m.edso0.ru/401024a9
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MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU

bubmuorexa [JOK

53 MEXAaHUYECKUX BOJIH 21.11.2024 https://m.edso0.ru/a58e109f
. bu6mmoreka [IOK
54  CaoiicTBa MEXaHMYECKUX BOJH 21.11.2024 https://m.eds0o.ru/d9ae1000
bubmuorexa [JOK
55  3Byk. XapaKTepHCTHKHU 3ByKa 22.11.2024 https://m.eds0o.ru/138b6£09
56 Wudpa3syk u yiabTpassyk. lllymosoe 26.11.2024 bubnuorexa [IOK
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl o https://m.edso0.ru/7380038f
bu6mmoreka [IOK
S7 | Pemenne 3anas 26.11.2024 https://m.edsoo.ru/cfd918bf
58 DneKTpoOMarHuTHbIE BOJHBI. M3mydueHue 28.11.2024 bubnuorexa [JOK
9JIEKTPOMATHUTHBIX BOJIH o https://m.edsoo.ru/714e5dbl
59 OHeprus NEKTPOMArHUTHBIX BOJIH. 28.11.2024 bubnnoreka [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH o https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bu6mmoreka [IOK
60 IIprMeHeHne 2JIEKTPOMarHuTHHIX BOJIH B 29.11.2024 https://m.edsoo.ru/49be1f9e
TEXHHUKE U OBITY
[TpuHIMITBI PaTUOCBSI3U U TCJICBUICHHUS.
bu6nmoreka [JOK
61  Pammonoxarmus. QHGKTpOMjll"HI/ITHOC 03.12.2024 https://m.eds00.ru/9f96F1f8
3arpsi3HEHUE OKPY’KaIoLel cpebl
KonTponbHas padbora no teme bubnnorexka [JOK
62 "KonebGanus 1 BOTHBI" 03.12.2024 https://m.edsoo.ru/4f7985a0
Cger. 3aKOH NPSIMOJIMHEHHOTO bubnuorexa [JOK
63 pacrpocTpaHeHUs CBETA 05.12.2024 https://m.edso0.ru/f9566406
Pemenue 3agau Ha NpUMEHEHUE 3aKOHA bubnmnoreka [JOK
64 8 05.12.2024 .
IPSMOJIMHEHHOTO PACIPOCTPAHECHUS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Lnockoe 3epkano. 06.12.2024 bubnuorexa [JOK
Cdepuueckoe 3epkaiio o https://m.edso0.ru/a005d2bb
[Ipenomienue cBera. AGCOMIOTHBIN U
66  OTHOCHUTENbHBIN MOKa3aTelb 10.12.2024 bubmiorexa LIOK

npenomiieHus. [loHOe BHYTpEeHHEE

https://m.edsoo.ru/bc2e55cd
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oTpaxkeHue. [IpenenbHblil yrou ojaHoro
BHYTPEHHET'0 OTPaXKEHUs

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB

bu6mmoreka [IOK

67 OTpaKEHHSI U IPEIIOMIICHUS CBETa 10.12.2024 https://m.edso0.ru/49d830a9
68 Xon nydei B mpusme. Jlucnepcus cBeTa. 12122024 bubnmoreka [JOK
CiokHBIHM cocTaB Oesioro csera. LBer T https://m.edsoo.ru/d8elc3be
69 JInn3pl. POKyCHOE PaCCTOSTHUE U 12.12.2024 BI/I6J‘I.I/IOTeKa I[HOK
ONTUYECKAsl CHJIA JINH3BI https://m.edso0.ru/60441359
70 [TocTpoenne n300paskeHuii B TMH3aX U UX 13.12.2024 bubnnorexa [HJOK
cucTeMax. YBEIUYCHUC JTMH3BI o https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
N bu6mmoreka [IOK
71 EzzgpameHHH, MOJIy4aEMBIX C IIOMOIIIBIO 17.12.2024 https://m.edso0o.ru/5a868f09
bu6mmoreka [IOK
72  T'ma3 kak onTu4eckas cucreMa 17.12.2024 hitps://m.edsoo.ru/ecd480a2
73 Pewenne 3anau. IIpenens npuMeHMMOCTH 19.12.2024 bubnuoreka [IOK
TreOMETPUYECKOM ONITHKH o https://m.edsoo.ru/cd174al10
74 CkopoCTb CBETa U METO/Ibl €€ U3MEPEHHUS 19.12.2024 bubmorexa HOK
https://m.edsoo.ru/f32aab06
bu6nmoreka [JOK
75 Mucnepens caeta 20.12.2024 https://m.edsoo.ru/lel6cc6e
bubmuorexa [JOK
76  Unrtepdepenmus creta 24.12.2024 https://m.eds0o.ru/5fc0c638
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS 24.12.2024 bubnnorexka [HOK
HaOJII0IeHUS] MAKCUMYMOB 1 MUHUMYMOB o https://m.edsoo.ru/c6416d48
bubmuorexa [JOK
78 | Pemenne sazax 26.12.2024 " ptips://m.edsoo.ru/3061de2b
bu6mmorexa [IOK
79 Ilpuvmenenne uaTepdepenimm 26.12.2024  itps:/im.edsoo.ru/668edbcs
80  Jludpaxums ceera 27.12.2004  bnOmiorexa LIOK

https://m.edsoo.ru/12ed04b5
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Judpakunonnas pemeérka. Y cioBue

bubmuorexa [JOK

81 HaOJIF0IEHHUS TJIaBHBIX MAKCHMYMOB 09.01.2025 https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Pemenue sanau 09.01.2025 https://m.edsoo.ru/d58c411a
[TonepeyHOCTH CBETOBBIX BOJIH. bubnmoreka [JOK
83 [Monstpuzanus cBera 10.01.2025 https://m.edso0.ru/e9890fe9
bubmuorexa [JOK
84 Pemenme 3anad 14.01.2025 https://m.edso00.ru/c56¢8158
bu6mmoreka [IOK
85  CaeroBblIe SIBJICHUS B IPUPOJIE 14.01.2025 https://m.edsoo.ru/0b36363d
86 OO0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110 16.01.2025 bubnuorexa [JOK
teme "OnTuka" R https://m.edsoo0.ru/8a14748b
bubmuorexa [JOK
87 KoHTposnbHas pabora 1o Teme «OnTuKa 16.01.2025 hitps://m.edsoo.ru/82315dd4
['paHUIIB MPUMEHUMOCTH KJIACCHYECKOM
bu6mmoreka [IOK
88 MEXaHUKH. 3aKOHBI 3JIEKTPOAMHAMUKH U 17.01.2025 https://m.eds00.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynarel cnenuanbHOU TEOPUHU 21.01.2025 BI/I6J'I-I/IOTCKa [HOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
90 EpggggiiﬁfI&ESEE;L?;S;EBHe 21.01.2025 Duomaorexa LIOK
p ' el https:/m.eds00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeIJICHIE BpEeMEHU
U COKpAIIICHHE JUTUHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexka [JOK
a1 YaCTHIIBI 23.01.2025 https://m.edso0.ru/853a64fc
CBs13b MaccChl C DHEPTHEH U UMITYTBCOM
. bubnmoreka [JOK
92  pemATUBHUCTCKOM YaCTHUIBI. DHEPTHUS 23.01.2025 https://m.edsoo.ru/b6258ffa
MIOKOS
93  PaBHOBecHOE TEIUIOBOE U3ITYUECHUE 24.01.2025 bubmorexa LIOK

https://m.edso0.ru/f54035a5
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bubmuorexa [JOK

94  3akoH cmelieHus Buna 28.01.2025 https://m.eds0o.ru/1c5F752
bu6mmoreka [IOK
95  T'mmotesa M. [Inanka o kBaHTax. @OTOHBI 28.01.2025 https://m.edsoo.ru/a5ffa218
bubmuorexa [JOK
96  Dueprus u UMNyJabC HoTOHA 30.01.2025 https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. 30.01.2025 bubnnoreka [JOK
3akonbl hortoaddexra o https://m.edso0.ru/8c68e5b9
YpaBHeHnue DUHIITEHA 17151
" " bubmuorexa [JOK
98  dotorddekra. "KpacHas rpanuma 31.01.2025 https://m.eds0o.ru/01ef4556
dororddekra
bubmuorexa [JOK
99 Jasnenue cBera. OnbiTel [1. H. JIeOenena 04.02.2025 hitps://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 | BosHOBBIE CBOIICTBA YaCTHII 04.02.2025 https://m.edsoo. ru/f59cfcec
101 Bpotim n pasiepe o6maern rokammsat 06.02.2005  Brbmoera LIOK
o https://m.edsoo.ru/5df8bafl
JBUXKYIIEHCS YaCTHIIBI
. bubmuorexa [JOK
102 KoprmyckymsipHO-BOJHOBOH JTyalTu3M 06.02.2025 https://m.edsoo.ru/8ccab62a
bu6mmoreka [IOK
103 Iudpakiuus 3JeKTPOHOB Ha KpUCTAJIIaxX 07.02.2025 https://m.edsoo.ru/30dbal8c
Crneuunduxa usmepeHnit B MUKpOMHUPE.
. . bubnuorexa [JOK
104 COE)THOI_HCHI/IH HeoNnpeneaEHHOCTeN 11.02.2025 https://m.edsoo.ru/65783dec
['eitzenbepra
bu6mmorexa [IOK
105 Pemenne rpaduueckux 3amad 11.02.2025 https://m.edso0o.ru/e70195hd
, bubnmoreka [JOK
106 = Pemenne pacu€THBIX 3a7a4 13.02.2025 https://m.edso0o.ru/ee9b3182
KonTtponbnast pabora o temam: "OCHOBBI
107 CTO", "KopmyckyaspHO-BOJIHOBOU 13.02.2025 bubmorexa [IOK

JTyanusm"

https://m.edsoo.ru/c3de891a
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OmLBITHI 110 HCCICIOBAHUIO CTPOCHUA

bubmuorexa [JOK

108 ' aroma. [TnanerapHast MoJieIb aTOMa 14.02.2025 https://m.edsoo.ru/312h750a

Pesepdopna
bubmuorexa [JOK

109 TIlocrynater bopa 18.02.2025 https://m.edsoo.ru/404dfa9a
Buapl ciektpoB. CrieKTp ypoBHEM bubmuorexa [JOK

110 SHEPIUU aToMa BOJI0po/Ia 18.02.2025 https://m.edsoo.ru/cf74blla
CHOHTaHHOE U BBIHYXKJIEHHOE U3JTy4YCHUE bubnuorexa [JOK

1 cBeTa 20.02.2025 https://m.edso0.ru/f945d85c

bubmuorexa [JOK

112 Jlasep 20.02.2025 https://m.edsoo.ru/2288a0c4

113 Eﬁggggggﬁ;ﬁﬂ; $€2011;ZIZ3:§S§£ r;;pa 21.02.2025 Duomorexa [IOK

: : R https://m.edsoo.ru/34ada5de
H3otomnbl. PannoakTHBHOCTH
3aKOH paIiOaKTUBHOTO pacmhaja.
CBoiicTBa HOHU3UPYIOIIETO U3TyUCHUS. bubnuoreka [JOK

114 25.02.2025 .

BrnusiHre pauoakTHBHOCTH Ha )KHUBBIC https://m.edsoo.ru/aab98bef
opranu3msl. Jlozumerpus

DHeprus CBSI3U HYKIOHOB B Spe.

SAnepusie cunbl. Jledhekt Macco spa.

115 SnepHble peakuu. SnepHble peakTOpPHI. 95.02.2025 bubnnorexka [JOK
[TpoGiemMbl ympaBisieMOToO TEPMOSICPHOTO R https://m.edsoo.ru/ff1758d0
CHUHTE3a. DKOJOTHYECKHE aCIIEKThI
pa3BUTHUS SAIEPHON SHEPTETUKU
MeTo1bI perucTpaluy U UCCIEIOBAHUS
3JIEMEHTAPHBIX YaCTHII.

116 DyHIaMEHTAIBHBIE B3aUMOJCHCTBUA. 27 02.2025 BI/I6J'I.I/IOTeKa [HOK
baproHbI, ME30HBI U JICITOHBI. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CTaHAapTHON MOJETH.

KBapk-Tir00oHHAst MOJIENb aJpOHOB
117 ®usuka 3a npenenamu CTaHIapTHOM 27.02.2025 bu6mmoreka [IOK

Mozenu. TémHas Marepus U TEMHas

https://m.edsoo.ru/c026fd37
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sHeprus. EMUHCTBO QpHU3HuecKoil KapTUHBI
Mupa
Oransl pa3BUTHs aCTPOHOMMH. 3HAYEHUE

bu6mmoreka [IOK

118 ACTPOHOMHH 28.02.2025 https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI

119 0OBSICHEHUS IPUPOIBI KOCMHYECKHX 04.03.2025 bubmuorexa [JOK
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX R https://m.edso0.ru/39¢44028
HUCCIEeI0OBAaHUN
CoOBpEeMEHHBIC ONITHYECKUE TEIECKOTIBI

’ bu6mmoreka [IOK

120 panmoreneckomnsl, BHEaTMOC(hEpHast 04.03.2025 https://m.edsoo.ru/4877aale
aACTPOHOMUS
Bun 38é31H0r0 HeOa. Co3Be3Us, IpPKHE bu6mmoreka [IOK

121 N 06.03.2025
3BE3/1bI, IUIAHETHI, UX BUIMMOE JIBIDKEHNE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnnue. CosiHeuHas

bu6nmoreka [JOK

122 aKTHBHOCTI). Ucrounuk sneprun ConHua u 06.03.2025 https://m.eds0o.ru/22748eb4
3BE3NT
3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.

S . Bu6nmorexa [JOK

123 I[I/IarpaMMa” CHEKTpaJIbHBIN Ki1acc 07.03.2025 https://m.eds00.ru/42169944

CBETUMOCTD
. bubmuorexa [JOK

124 3Be3zbl MIaBHOM MOCICAOBATEIIBHOCTH 11.03.2025 https://m.edsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .

125 CoBpeMeHHbIE NPEACTABIECHUS O 11.03.2025 bubnuoreka [IOK
HPOUCXOXKICHUH U 3BOITOIMK COJTHIIA 1 A https://m.edsoo.ru/d09da494
3BE37]. DTaIbl )KU3HU 3BE3]]

126wt rasacens, Gepme numpm » anpas 13032005  bubmorera LIOK

‘ R https://m.edsoo.ru/7cd10a0a
raJaKTUK
Bcenennas. Pacmimpenne Beenennoil. Bubmorexa [IOK
127 3axon Xa66usa. Teopus boabmioro 13.03.2025

B3pbIBa. PenukToBOe H3iyueHue

https://m.edsoo.ru/3dbdf0d2
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Macmrabnas crpykrypa Beenennoil. bubmmoreka [IOK
128 Meraranaktuka 14.03.2025 https://m.edsoo.ru/ce234633
N bu6mmoreka [IOK

129 Hepeménnbie mpoOiieMbl aCTPOHOMUHU 18.03.2025 https://m.eds0o.ru/d37doffe
DuU3NYECKUH MTPAKTUKYM 10 TEME
" bu6mmoreka [IOK

130 "HccnemoBanue MaFHI/I”f'HOFO [1OJIA 18.03.2025 hitps://m.edsoo.ru/67361aef
MOCTOSIHHBIX MarHUTOB
®u3nyeckuil NPakTUKyM 110 TEME bubnnorexa [JOK

13l "U3mepenue cuibl Amiepa” 20.03.2025 https://m.edsoo.ru/fcae91e9
Ou3nyecKkuil MPakTUKYM 0 TEME

132 "UccnenoBaHue sIBICHUS 20.03.2025 | https://m.edso00.ru/c36658da
3JIEKTPOMAarHUTHOM MHAYKUIUN"

133 ®u3nyeckuil NPakTUKyM 110 TeEME 1.03.2025 bubnnorexa [HJOK
"UccnenoBaHue sBICHUS CAMOMHYKITUH" e https://m.edsoo.ru/b8fh6391
Du3nUeCcKul IPAKTUKYM I10 TEME

134 "N3mepeHnue nepuojia CBOOOIHBIX 01.04.2025 bubnnoreka [JOK
KoJIeOaHUI HUTSHOTO U TIPYKUHHOTO o https://m.edso0.ru/5d159d35
MasiTHUKOB"

Pu3nYecKuil NPAKTUKYM 110 TEME
" bubmuorexa [JOK

135 Hpeo6pa'3'0BaHI/Ie SHEPrUU B IPYKUHHOM 01.04.2025 https://m.edso0.ru/a28026bd
MasiTHUKE
Pu3NYeCcKuil TPAKTUKYM I10 TEME
" bubnmoreka [JOK

136 "UccnemoBanue paboThI I/ICTO‘-IHI/'I'KOB 03.04.2025 https://m.edso0.ru/89dc2d90
CBETa B IIeTH IEPEMEHHOTO TOKa

137 Pu3NYeCcKuil TPAKTUKYM 110 TEME 03.04.2025 bubnnorexka [JOK
"H3yueHne napameTpoB 3ByKOBOH BOJIHBI" o https://m.edsoo.ru/b100661a
Pu3NYeCcKuil TPAKTUKYM 110 TEME
" bubnuorexa [JOK

138 I/ISMCI?‘CHHC MOKAa3aTesl MPEIOMIICHUS 04.04.2025 hitps://m.edsoo.ru/42569eal
CTeKJIa
DuU3nyeCcKuil MPAKTUKYM 110 TEME

139 "H3mepenue HoKycHOro pacCTOSHUS 08.04.2025 bubmmorexa [IOK

paccenBarONIUX JUH3"

https://m.edso0.ru/b879fb3f
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Pu3n4eCKu IPAKTUKYM 110 TEME

bubmuorexa [JOK
" .04.202
140 | "Habmonenne nugppaxunn, " 08.04.2025 https://m.edsoo.ru/8b7ac737
UHTEpEPEHIINH U TOJISIPU3AIMH CBETA
Pu3N4eCKUu IPAKTUKYM I10 TEME
"OnpenesneHue UMITYJIbCA U SHEPTUU
bu6mmoreka [IOK
10.04.2025
141 pensruBHCTCKHX HaCTHIL (11O https://m.edso0.ru/63756¢47
doTorpadusM TPEKOB 3apSIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"
DuU3NYECKU MPAKTUKYM 10 TEME
142  "U3mepenwue nocrossiHHOM I1nanka Ha 10.04.2025 BH6H_HOTeKa HOK
" https://m.edsoo.ru/eb916f82
OCHOBe ucciieoBanus pororpdexra
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO bubnnoreka [JOK
143 11.04.2025 .
aTOMapHOTO BOJIOPO/Ia U M3MEPEHUE https://m.edsoo.ru/ec651eb8
noctosiHHoi Punbepra”
Du3nUeCKUu IPAKTUKYM I10 TEME
bu6mmoreka [IOK
" 15.04.202
144  "HccnenoBaHue pazmoaKmBlforo (dona c 5.04.2025 https://m.edsoo.ru/c3dabe6e
MCIIOJIb30BAaHUEM JIO3UMETPA
Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOnronenus 38E31H0r0 HEOa
HEBOOPYKEHHBIM I'J1a30M C
145 HCTOIB30BAHHEM KOMIIBIOTEPHBIX 15.04.2025 BI/I6J‘I.I/IOTeKa I[HOK
NPUIOKEHUH JUTS ONTPEICICHUS https://m.edso00.ru/1072021e
MOJIOXKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1UsI
CeBepHOro nosymapus 1 sipkue 3BE3/1bl1".
O06o0011eHMe U cUCTeMaTU3alus 3HaHUH.
Ponb pusuku u actpoHomMuu B
14g °KOHOMHHECKOH, TEXHONOTHYECKOH, 17.04.2025 bubnuoreka [IOK

COLIMAJILHOW U ATUYECKOH cepax
JACATCIIbHOCTH YCJIOBCKA. Hrorosas
KOHTpPOJIbHAs paboTa

https://m.edsoo.ru/ad6ddeed
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O0001IEHUE U CUCTEMATU3ALINS 3HAHUI.

bubmuorexa [JOK
147 | Poab u MCCTS) (1)I/I?>I/IKI/IUI/I aACTPOHOMUH B 17.04.2025 https://m.edsoo.ru/18f19F7c
COBPEMEHHOW Hay4YHOU KapTHHE MUpa
O0001Ienre U cucTEMaTH3alNsl 3HAHNAH.
Ponw dusnueckoii Teopun B
(dbopMUPOBaHUH TIPEIICTABICHHIA O
" bubmuorexa [JOK
148 (1)1/1314%01(01:1 KapTUHE MUPA, MECTO 18.04.2025 https://m.edsoo.ru/e7d400f4
(bU3HYECKON KapTUHBI MUPa B 00IIEM
psIIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOC
OO0o01IeHre U CHUCTeMAaTH3alns 3HAHUN 110 bubnuorexa [JOK
149 teme "Kunemartuka" 22.04.2025 https://m.edsoo.ru/b032fc4b
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6mmoreka [IOK
150 teme "Kunemartuka" 22.04.2025 https://m.edsoo.ru/4e31b507
0O00011eHne U cCUCTEMATU3ALMS 3HAHUI 110 bu6mmoreka [IOK
24.04.202
151 teme "lunamuka" 04.2025 https://m.edsoo.ru/2dfbafc5
O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
152 . ; 24.04.2025 _
teme "CTaTHhKa TBEpOTO Tela https://m.edsoo.ru/3cca482e
153 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110 25 04.2025 bu6nmoreka [JOK
Teme "3aKOHBI COXPAaHEHHsI B MEXaHUKe" o https://m.edsoo.ru/32a4d1a0
1o | T et s s T LOK
. y,, p . https://m.edsoo.ru/ed440ca8
KHHETUICCKOW TeOpUHr
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
" bubnmoreka [JOK
155 | reme TePMo,Z[HHaMPIKa. Temnossie 29.04.2025 https://m.eds0o.ru/c63F7c10
MAIIWUHBI
156 ?e?\feql'lf;{ P;er;nigc; EﬁgﬁEﬁZHﬁﬁ;O 02.05.2025 Duomaorexa LIOK
p 3 tectsa. St https://m.edso0.ru/1d36b5b1
@Pa3oBbIe TEPEXOBI
157 O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110 06.05.2025 bubmuoreka [JOK

Teme "DnekTpudeckoe moie"

https://m.edsoo.ru/3bf0def9
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158 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 1 06.05.2025 bubmuorexa [JOK
teme "TIOCTOAHHBIN dIEKTPUYECKHIA TOK" o https://m.edso0.ru/71453ee6
O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
159 teme "ToKkHU B pa3inuHbIX cpeaax” . 08.05.2025 https://m.edso0.ru/3d40077a
O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110 bubnmoreka [JOK
160 teme "MarautHoe moJie" . 08.05.2025 https://m.edsoo.ru/3b4c06ae
161 O606£H6HI/I€ U CHCTEMATHU3aLUS 3HaHI'/'II/I 1o 1 13.05.2025 BI/I6J‘I.I/IOTeKa LHOK
Teme "DJIeKTpOMarHuTHAsE MHITKIIUS https://m.edso0.ru/053e2248
OO0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110 bubnuorexa [JOK
162 teme "Mexanuueckue Koebanus" 1 13.05.2025 https://m.edsoo.ru/d6310bfd
163 O06o001IeHNe U CUCTEMAaTH3alisl 3HAHUH 110 1 15.05.2025 bu6mmoreka [IOK
Teme "DJIeKTpOMarHuTHbIE KojieOaHus" o https://m.edsoo.ru/5e2bb83d
O0600I11IeHHEe U CHCTeMAaTH3alKs 3HAHUH 110
" bubmuorexa [JOK
164 Tteme "MexaHHYECKHE U ) 1 15.05.2025 https://m.edsoo.ru/96a7a2dd
AJIEKTPOMATrHUTHBIE BOJHBI
O06o01IeHre U cucTeMaTr3aIs 3HaH|H 110 bubmuorexa [JOK
165 teme "Onruka" . 16.05.2025 https://m.edso0.ru/52ad1603
0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
166 teme "OcnoBbsl CTO" 1 20.05.2025 https://m.edsoo.ru/5bec1c65
O06o01IeHre 1 cucTeMaTr3aIs 3HaH|H 110
" . bu6mmorexa [IOK
167 Tteme K?PnyCKynﬂpHo BOJTHOBOM 1 20.05.2025 https://m.eds0o.ru/f7c59d38
JyaJi3M
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 bu6mmorexa [IOK
168 teme "dusnka aroma" 1 22.05.2025 https://m.edso00.ru/1f511654
O06o001IeHrne ¥ cucTeMaTr3aIis 3HaH|H 110
" bubnmoreka [JOK
169 Teme "dusuka aTOMHOI:'O aapa u 1 22.05.2025 httos://m.eds00.ru/905c5ce0
DIIEMEHTAPHBIX YaCTHI]
O06o01IeHre U cucTeMaTu3alus 3HaHU| 0 bubnmoreka [JOK
170 teme "DieMeHTh acTpohU3uKu" 1 23.05.2025 https://m.edsoo.ru/2bffb94c
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOTPAMME
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YUYEBHO-METOJUYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
e ®usuka. 10 kiacc: yueOHUK 11 0011e00pa30BaTEIbHBIX YUPEIKICHUN: 0a30BBIN U
yriyonennsiit yposau/ Msikuies I'.51., Byxosues b.b., Corckuit H.H. «M3narenscTBo
«IIpocsemiennen, 2020 r.
e ®usuka. 10 kiacc: yueOHUK 1 0011e00pa30BaTEIbHBIX YUPEKACHUN: 0a30BbIN U
yriyonennsiii yposan/ Mskumies I.51., Byxosues b.b., Corckuit H.-H. «M3narenscTBo
«IIpocsemienuen, 2022 r.

METOJINYECKHUE MATEPUAJIBI 1151 YUUTEJISA
1. KM= qos 10 knaccea https://disk.yandex.ru/i/mR6XVkaoUab41A
2. KM mia 11 knacca https://disk.yandex.ru/d/1yPxSGr4b XQ0Dw

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/28/


https://disk.yandex.ru/i/mR6XVkaoUab4IA
https://disk.yandex.ru/d/1yPxSGr4bXQ0Dw

