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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeAHEro oOiero obpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl BocniuTanuss ¥ Kounenuuu mnpemnogaBaHus ydeOHoro mnpenmera «®DPusnka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAaHABJIMBAET PEKOMEHYEMYIO IOCJICAOBATEIILHOCTh U3YUEHHs] TEM U Pa3JesioB y4eOHOTO
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PAacCTHbIX ocoOeHHocTed oOydwaromuxesa. [Iporpamma mno ¢usuke gaér
IpEeCTaBICHNUE O LENAX, COAEpKaHUM, OOIel cTpareruu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
o0yJaromuxcs cpeacTBamMu yueoHnoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXIbIM OOy4yaroIIUMCs, KOTOphIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMs: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH00rnuecKoi OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHbIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE Ha YPOBHE CpPeTHEro 00Iero oopa3oBaHus Ha yriayOoIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay» mo rogaM o0ydeHuUs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAYeCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpeE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPEeNniIo XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHM MPUMEHATh HAYYHBIH METOJ MIO3HAHUS IPU BBHIIOJTHEHUH UMU y4eOHBIX HCCIIeI0BaHUM.

B ocHoOBy Kypca pu3uku Ha ypoBHE CpeIHEro O0IIero oOpa3oBaHMs TMOJOXKEH Ps UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBISAETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKH.



Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisercss (OpMUPOBAHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE I'YMaHUTapHOTO
noteHuana GU3NYECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HMKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU PpoOIeMaMu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3y4EHHBbIX Teopuil 1 3akoHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypOBHE OOLIMX MpeICTaBICHUH
U COBPEMEHHBIE TEXHUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHus Ipo0IeM palioHAIbHOIO MPUPOIOIOIb30BaHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBbl 10 (PU3UKE TOJDKHO OBITH MOCTPOCHO HA MPUHITUIIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO 1oxo/a. s pU3uKy peainzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCIOJIb30BAHUU CaMOCTOSATEJIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeHcTByomero (akropa
yuebHoro mponecca. [l yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OIBITHl TpU
U3y4eHUM HOBOIO MaTepuaisa, JiaboparopHble pa®oThl M paboThl npaktukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peain3alnuu pU3HMUEcKOro MpakTukyma. B mepBom ciydyae mpakTHUKyM
npoBouTcs au60 B koHie 10 m 11 kimaccoB, mubO TOCiHE MEPBOTO M BTOPOTO TONYTOIUN B
KaXJIOM U3 3TUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakTUKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPbIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCsl CaMOCTOATENbHOE HCCIeJ0OBAHNE, KOTOPOE MPOBOANUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBOi MHCTPYKIIUHU.

B nporpamme o ¢usuke cucrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
IPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM MTepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs M3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHalleHus kaOuHeta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUTT PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
¢u3nuecKoil MoJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, Tak M MHTErpUpysl NIpUMEHEHHE 3HAaHUM W3 pa3HbIX pasnenoB. Jlns
Ka4eCTBEHHBIX 3a/la4 TMPHOPHUTETOM SBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NPOTeKaHUs (PU3UYECKUX SBICHUN W TPOIIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsamMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kypc (U3UKH YriyOJ€HHOrO ypOBHS Ha YpOBHE CpPEIHETO
obmiero o0Opa3oBaHUs JTOJDKEH M3ydaThCs B YCIOBHUSX TpEAMETHOTO kaOuHera. B kaOuHere
(bU3UKN TOJKHO OBITH HEOOXO0AMMOE JIA00PATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IIporpaMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpPaKTUKyMa, a
TaKXe JJEeMOHCTPAllMOHHOE 000Py10BaHHE.



JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHUECKHX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIE€YMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUYM AHAJIOIOBBIX U LUGPOBBIX IPUOOPOB, a TAKXKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00YYArOIUXCS K HAYYHOMY U3Yy4EHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAydHOM METOJ€ I[O3HaHMA M (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

(GopMUpOBaHHE HAYyYHOIO MHMPOBO33PEHHSI KaK pe3yJbTaTa M3y4eHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHHe YMEHMH OOBSCHATH SIBIEHUS C UCIOJIb30BaHUEM (DU3MUYECKMX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

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

pa3sBUTHE MpPEJACTaBIEHUN O BO3MOXHBIX cepax Oyaymeld mnpodeccuoHalIbHON
NEeSITEIbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne 3TuUX Lened oOecrneynBaeTcss pelleHHeM CIEAYIONMX 3ajad B Ipolecce
u3y4deHHs Kypca GU3MKU Ha YPOBHE CpeHero o0uiero o0pa3oBaHus:

NpUOOpEeTEeHNE CUCTEMBI 3HAHUM 00 00mMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsIX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

(dbopMHpoBaHHE YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS JUIsI OObSICHEHUST PU3NIECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HM;

OCBOEHHUE CIIOCOOOB PEIIEHUs Pa3IMYHbIX 33]a4 C SBHO 33/J1aHHOM (PU3HUECKON MOJEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBUSM 33Jlau¥, B TOM YHCJIE 3a]1a4 HH)KEHEPHOT'O XapaKkTepa;

NOHMMAaHHE (PU3UYECKHX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHHUS M MPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUU, ONpPEAETICHUsI JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHME€ YCIIOBUW JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-UCCIIEOBATEIbCKOM, TBOPUYECKON
JESTEIBHOCTH;

pa3BUTHE UHTEpeca K cepaM npodhecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON ¢ (PU3HKOM.

B cootrBerctBuu ¢ TpeboBaHusmMu OPI'OC COO yriyOnéHHBIM ypOBEHb H3yuUeHUS
yaeOHoro mnpenMera «®Du3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BBIOMpaETCs
00y4aromuMucs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHHUUYECKOTO PO,



Ha n3yuenue usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIeT0 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepeno), B 11 kitacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipenyaraemslii B mporpamme 1o (Gpu3MKe nepeueHb Jab0paTOPHBIX U MPAKTUIECKUX PadoOT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIeaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.

COJAEP)KXAHUE OBYUYEHUS

10 KUIACC

Pa3nen 1. HayuHblii MeTO O3HAHUS NPUPOABI.

Omsuka — (yHIaMEeHTaNbHas Hayka o mpupoje. HaydHblii METOA MO3HAHHUS U METOMbI
uccieIoBaHus (PU3NYECKUX SIBICHUH.

OKCIIepUMEHT U TeOopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHue u s5KCepuMeHT B
¢dusuke.

Crioco0b1 m3MepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE U IM(POBBIE M3MEPUTEILHBIC
npUOOpPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu nu3MepeHuil pusnueckux BeJnYuH (aOCOIIOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPOE TEJI0, UJIealbHAasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). 'unoresa. duznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. PU3nYeCcKas TEOPHUsL.

Pone u mecto ¢u3uku B (QOpMHPOBAHMU COBPEMEHHON Hay4yHOM KapTHHBI MHpa, B
MPAKTUYECKOHN JESITEeIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

W3mepeHne cCuibl TOKa M HANpsKEHUS B LENHM IOCTOSHHOIO TOKa IPH IMOMOIIU
aHaJIOTOBBIX U IU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1M poBoil naboparopueit no ¢usuke. [Ipumepsl U3mMepeHuss PU3NYECKUX
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYHKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
OTCYETA.

[Tpsamas u oOpaTHas 3a1a4l MEXaHUKH.

Paguyc-BekTOp MaTepHanbHOM TOUYKM, €r0 IPOEKIHMHM HAa OCH CHCTEMbl KOOpPJAWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpemHssI CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NMPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT. CII0K€HUE NMEepEeMELIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHKEHUE. 3aBUCUMOCTh KOOpP/IMHAT,
CKOPOCTH, YCKOPEHUS U IMYTH MaTepualbHON TOYKU OT BPEMEHU U UX TpapuKu.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
II0J1 YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MATEPHAIBHOM TOUKU
OT BPEMEHH M MX TPapUKH.

KpuBonuneliHoe nBuxeHue. J[BuxeHrne MaTepuaaibHOW TOYKH 110 OKPYKHOCTH. YTJ0Bas U
auHelHas ckopocTh. llepmon m wacrora oOpamenusi. LleHTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTeJIbHOe (TaHTeHIMAFHOE) U OJTHOE YCKOPEHHE MaTepHaATIbHONW TOUKH.



TexHHYeCKHE YCTPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIHMAOMETD, JABHKCHHE
CHaps0B, LIETIHBIE, IECTepEHYATHIC U peMEHHBIE MTepeJaun, CKOPOCTHbIE JTH(THI.

Hemoncmpayuu.

Mogenb cucTeMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XaPaKTEPUCTUK JIBHKEHUS.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

WrocTpanus npeneabHoro nepexona U isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKCHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxeHus Tena, OpoIEeHHOI 0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hamnpasnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEYKTOpE.

CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEW IBMKEHHUS OJHOTO U TOI'O K€ Tella B Pa3HBbIX
CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne ycKOpeHuss TIpu MNPSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABW)KCHHH IIO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepeHune yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHJ0BAHO HCII0JIb30BaHNE LU(POBOH
nabopaTopun).

N3yueHue NBUXXKEHUS Teja, OpOLIEHHOIo rOpu30oHTaibHO. [IpoBepka runoTessl 0 npsiMoi
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO TIOJIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenune ABMKEHUS Tea MO OKPYKHOCTH € TIOCTOSSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHOJa OOpalleHHs KOHHYECKOTO MasTHHKA OT €ro
[apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepunanbHble cucteMsl oTcuéTra. [IpyuHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUETa (OINpeieieHue, IPUMEpBI).

Macca tena. Cuina. [IpuHnun cyneprno3umnun cuil.

Bropoii 3akoH HeroTOHA [17151 MaTEpUAIIBHON TOYKHU.

Tpernii 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCBI.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBM>KeHHEe HEOeCHBIX Tel M HX
cryTHUKOB. 3akoHbl Kerepa. [lepBasg kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKyIIErocs C yCKOPEHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBXKEHUS U CUIA TPEHHUS IIOKOS.
Koadpouuuent tpenus. Cusia conpoTUBIEHUS MPU ABMXKEHUU Tella B JKMJIKOCTH WM Trase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTENIBHOTO JIBH>KECHHS.

Jasnenue. I'mapocratnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: IOALIUIIHUKH, IBUXKCHHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabmioneHne nBrXeHHs Tell B MHEPIMAIbHBIX U HEMHEPIIUATBHBIX CUCTEMaX OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.



Kauenne nByX LMIMHIPOB WJIM WIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMATIBbHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOACUCTBYIONIECH MPUIIOKEHHBIX K Ty CHJI C IIPOU3BEACHUEM MACChI Tesa
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIIMX B PE3YJIbTATE€ B3aUMOACHCTBUS TE.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM NOABEME U NAJCHUU.

LlenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, npaAKMUKym.

H3mepenne paBHOACHCTBYIOIICH CHIT IIPHU IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHHM IBHKEHHsSI Opycka IO HaKJIOHHON
IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACCHI.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes IErKuil OII0K.

N3mepenne ko3 dummenTa TpeHus Mo BEIMIHHE YTI0BOTO KOd(p(GHUIIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue [BIWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTHM C TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenune aBuKEHUs rpy3a HA BAJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTymarenbHOe U BpalaTelbHOE JIBHKEHUE TBEPIOTO Tena.
MOMEHT CcHIIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycToUMBOE, O€3pa3NuYHOe PaBHOBECHE.

TexHU4uecKkne yCTpPONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Uccnenoanue ycinoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOILIETO MJI0MIA/(b ONOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmiynbc MaTepraibHOW TOYKH, CUCTEMBI MaTepUalbHBIX ToueK. L[eHTp macc cuctemMbl
MaTepHualbHBIX ToueK. Teopema 0 JBUKEHUHU LIEHTpa Macc.

NMiynbC cuiibl 1 I3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

MoMeHT uMIysnbca MarepuanbHON TOYkH. IIpeacraBieHne O COXpaHEHUH MOMEHTa
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.



PaGoTa cunbl Ha MaJoOM M Ha KOHEYHOM nepemelieHuH. ['padudeckoe mpeacraBieHue
pabOThI CHIIBI.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPruu MaTepUaJbHON TOUKHU.

IloreHumanpHple U HENOTEHUUANbHbIE CWiIbl. lloTeHumanbHas >Heprus. llorennuansHas
SHEPTUs ynpyro neGopMHpOBaHHOW NpYyKUHBI. [loTeHImManpHas SHEprus Teaa B OJHOPOJHOM
rpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHYTpH U BHe L1apa). Bropast kocmuueckas CkopocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHUHU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymu g uaeanbHOM XUAKOCTH KaK CIEICTBUE 3aKOHA COXPAaHEHHS
MEXaHUYECKON IHEPTUU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

M3MepeHne MOIHOCTH CHJIBL.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAJBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomul, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepenre KNHETUYECKON YHEPTHUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHHs MOTEHINAIbHOM SHEPTrUU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Onpenenenue paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOopUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHockoe nBmkeHue. XapakTep JBM)KEHUS U B3aUMOJCHCTBHUS
YacTHI] BellecTBa. MOAEIU CTPOSHUS Ta30B, KUJIKOCTEH U TBEPABIX Tel U 00BSICHEHHE CBOMCTB
BEllecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BemlecTBa. [locrosHunas ABorazpo.

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

Mopenp uaeanbHOrO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUH: YacTHIBl Tas3a
JBUKYTCSI Xa0TUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temneparyp KeneBuna). 3akon JlampToHa. M3ompomecchl B HIcallbHOM rase cC



MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacraBieHne U30MPOILIECCOB: H30TepMa,
u30Xxopa, uzodapa.

CBs3pb MEXIy [aBJI€HUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOI0
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUH HI€aTbHOIO ra3a).

CBs3p  aOCONIOTHOM  TeMIIEpaTypbl TEPMOIMHAMUYECKOW CHCTEMBI CO CpeaHel
KMHETUYECKOW dHEPrueH MOCTyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.

TexHuuyeckue YCTpOIICTBA U TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTULl BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopomnuk ¢ 3anuceo peabHOro OpOYHOBCKOTO TBUKEHHUSI.

Juddyzus xuaKocTen.

Mogensb onbita LlTepHa.

[IpuTsxeHue MoJIeKyI.

Mopenu KpUcTauIM4eCKUX pelETOK.

Habumonenue u vccnenoBannue U30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

W3yueHne W30TEpPMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

M3yyenune n30X0pHOro Impolecca.

N3yueHne n3o6apHOro mnporecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH A
TEPMOJMHAMUYECKON cuUCTeMbl. BHemHue u  BHyTpeHHue mnapameTpbl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHHs BEJIMYMH, ONHCHIBAOIINX €€ COCTOSHHE
Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Havyasio tepmMoanHaMuku. CaMONpPON3BOJIbHAS peNaKcalis TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnenp wuzaeanpHOro raza B TEPMOJWHAMHMKE — CHCTEMA YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KnaneiipoHa u BBIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENN: HU3Kas KOHIEHTpAlMsl 4YacTULl, BBICOKHE TeMIlepaTypbl. BbipaxkeHue s
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO Irasa.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOANHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennonepenaya Kak crnoco0 HM3MEHEHHUs BHYTPEHHEH SHepruud TepMOIUHAMUYECKON
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomuuectBo TemnoTel. TemIoéMKOCTh Tena. YIenbHas U MOJSpHAs TEIIOEMKOCTH
BEILECTBA. YpaBHEHHME Maiiepa. YienbHas TEIIoTa CropaHus TommBa. Pacd€r kosmuecTtBa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadbaTHOM mporiecce.



[TepBbIit 3ak0oH TepMoaWHAMUKU. BHyTpeHHss1 sHeprus. KomnuecTBo TemioTel u padbora
KaK Mepbl U3MEHEHUs BHYTPEHHEH YHEPTrUU TEPMOIMHAMHYECKON CUCTEMBI.

Btopoil 3akoH TepMOIMHAMUKH [JIi PABHOBECHBIX IPOIECCOB: uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMUYECKON CHUCTEMbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcomoTHas Temneparypa.

BTopoii 3aK0H TepMOJMHAMHKHU JIJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT Oojiee XOJNOJHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmayswmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/1. [ukn KapHo.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarened. TeroBoe 3arpsi3HeHUE
OKpPY’KaroIlle Cpebl.

TexHu4eckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAMIbHUK, KOHAUIMOHED,
IU3CIIbHBIA U KapOIOpaTOpPHBIM JIBUTaTeNd, NapoBas TypOWHA, TOJYYEHHE CBEPXHU3KUX
TEeMIIepaTyp, YTWIU3AIMS «TEIUIOBBIX» OTXOJIOB C UCIIOJIb30BAHUEM TEIUIOBOIO HAcoca,
yTUIU3alKsa OMOOPraHNYEeCKOTr0 TOTLTUBA AJIsl BEIPAOOTKH «TEILIOBOMY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py aquadaTHYeCKOM PaCIIupPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTtHOro npoiecca.

KoMmbrorepHbie MOIENH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3mepenne yaenpHON TeIIOEMKOCTH.

UccnenoBanue nporiecca OCTHIBAaHUS BEIIECTRA.

Hccnenoanue aguabaTHOTo mpoiiecca.

N3yueHne B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcalus. Vicmapenwe wu KumneHue. YenbHas TEIUIOTa
napooOpa3zoBaHMUs.

Haceimennsle M HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUs HACHIIIEHHOTO TIapa OT TEeMIIepaTyphl, WX HE3aBUCUMOCTh OT 00BhEMa HACHIIEHHOTO
napa. 3aBUCUMOCTb TEMITEpATyphl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTEIBHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannudeckrne u amopHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amnus. Y AebHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu tBEpHoro Tema. Pactsokenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yrIpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYHHA TETIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEPrUM B (ha30BBIX MEPEXOax.

YpaBHEHHE TEIJIOBOTO OaaHca.



[ToBepxHocTHOE HaTsKkeHUe. KoaddunueHT noBepXHOCTHOrO HaTshkeHUs. KanuispHbie
ABJeHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xuakocTH. Dopmyia Jlamaca.

TexHuueckue yCTpoilcTBA H TEXHOJIOTMYECKUE IPOLIECCHI: JKUIKUE KPUCTAJLIbI,
COBpPEMEHHBIE MaTEpUAJIbL.

Hemoncmpayuu.

TenoBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHWXEeHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

KanunnspHsie ssBneHus.

Mojienu HeHbIOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3yyenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

W3mepeHue yaenbHOM TerI0ThI IJIaBICHUS JIba.

W3ydeHne CBOMCTB HACKHIIIEHHBIX MApOB.

N3mepeHne abCoMIOTHOM BIIaXKHOCTH BO3yXa U OLIEHKA MacChl IAPOB B IIOMEIICHUH.

N3mepenne ko3P huiineHTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiiil pe3HHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OneKkTpu3anus Tel U €€ MpOSBIEHUs. DJIEKTPUUYECKUU 3apsal. J(Ba BHAA AJIEKTPUUYECKUX
3apsiioB. [IpOBOTHUKH, AUAJIEKTPUKHA M TOJYIPOBOJHUKH. DJIIEMEHTAPHBINA JJICKTPUUECKHUI
3apsa. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH Kynona.

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

Hanpsokénnocts  snektpudeckoro mnosst. [IpoOsbiil 3apsa. JluHum Hanpspk€HHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FINEKTPUUYECKOE TOJIE.

[ToTeHIIMaTbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIIMANOB M HaIpsKEHUE.
[loTenuumanbHass  3Heprus  3apsAga B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
aneKTpocTaThuyeckoro moss. CBs3p HANpPsDKEHHOCTH TMOJIE W PAa3sHOCTH TMOTEHIUAJIOB st
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHUUI CyNeprIO3UIIMH SIEKTPUUECKHUX MOJICH.

[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilosme paBHOMEpHO 3apsKeHHOW OECKOHEYHOW TUTOCKOCTH.
KapTtunbl 1uHUN HanpssKEHHOCTH ATUX TOJIEH M SKBUITOTEHIIUAJIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B ANEKTPOCTATUYECKOM I10JI€. Y CIOBUE PABHOBECUS 3aPsJIOB.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM MOoJ€e. Ju3aeKkTpuyeckas NpoOHUIIaeMOCTh BEIIECTBA.



Konpencarop. DIIEKTPOEMKOCTD KOHJIEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/IEHCATOopa.

[TapayenpHOE  coeauHeHue  KoHAeHcaTopoB.  llocimenoBaTtenbHOE — COeMHEHHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>keHMe 3apsKEHHOW YaCTHULIbI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE JIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHIUI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allMTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAU  IUIACTHH,
PAacCTOSIHUSA MEXAY HUMH U JU3JIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apska v pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomul, npaKmuKym.

OrneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TeJl.

HaGnronenue npeBpalieHust 3HEpruu 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUIO U3ITy4EHUS
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKalle KOHeH caTop.

Pacnipenenennie pasHOCTH NOTEHUHMANIOB (HAamNpsOKEHUs) TMPU  IOCIEN0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YePE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuii mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBusa  CylmeCTBOBaHHS TOCTOSIHHOTO —3JIEKTPUYECKOrO ToKa. VcToyHMKM —TOKa.
Hanpsoxenne U u D/1C €.

3akon Oma 1S y4acTKa Lenu.

DONEeKTpUYecKoe  CONMPOTHUBIIEHHWE.  3aBHUCUMOCTh  CONPOTUBIIEHUS  OJHOPOIHOIO
IIPOBOJAHMKA OT €ro JUIMHBI U IUIOLIAJM IONEPEYHOr0 CEYEHUs. YEIbHOE CONPOTHBIICHUE
BELIECTBA.

[locnenoBarenpHOE, NapAIENbHOE, CMEIIAHHOE COEAVMHEHWE MPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX eKkTprueckux 1ene. [Ipasuna Kupxroda.

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

MOIIHOCTB 2JIEKTPUUECKOT0 TOKA. TemIoBas MOLHOCTD, BbIIEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma g MOJHOMN
(3aMKHYTOM) 3JIEKTpUUYECKOM 11er. MOIIHOCTh HCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTIUH.



Hemoncmpayuu.

N3mepennie cuiibl TOKa U HAPSHKEHUS.

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

3aBUCHUMOCTh COMPOTHUBIICHUS UWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

WccnenoBanue 3aBUCHUMOCTHM CHJIBI TOKAa OT CONPOTHUBJICHHS TMPU TMOCTOSSHHOM
HaAIPSDKEHUU.

[Ipssmoe n3zmepenue DJIC. KopoTkoe 3amblKaHUE TaJIbBAHUYECKOTO 3JIEMEHTA M OLEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0bl coeTMHEHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B IICMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro COnpOTUBICHUSI IPOBOTHUKOB.

HccnenoBanue 3aBUCIMOCTH CHIIbI TOKA OT HANPSDKEHUS JJIs JIAMITbl HAKAJIMBAaHUS.

YBenuueHue npeenia u3MepeHust amrnepMerpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

Uccnenosanue 3aBucumoctu J/]C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHLIUAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CUJIBI TOKA
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunplx cpeoax.

DneKTpuueckasi MPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOJUMOCTH
TBEPJBIX  METAUIOB.  3aBUCUMOCTH  CONPOTHBJICHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TomympoBoHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IMOJYIPOBOTHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHUUYECKAS AUCCOLMAIMS. DIIEKTPOIU3.
3akonsl dapajes A 3AEKTPOIIN3a.

OneKTpuyecknii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITEIBHBIM paspsl.
PaznuuHblie TUIIBI caMOCTOATENBHOTO pa3pana. Momnus. [lnazma.

TexHuueckue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHUE: Tra3opa3psaHble JIAMIIbI,
DIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPHOOPHI: THOM, TpaH3UCTOp, (hoToauon,
CBETOAMOJI, TalbBaHWKA, paQUHUPOBAHWE MW, BBIIJIABKA QJIIOMUHUS, DJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

CpaBHeHHME TPOBOJUMOCTH METAILJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,



Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

Hab6monenue anexrpoinusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU TUOJA.

Du3nyecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLleHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHM, WCCICJOBAHUNA 3aBHUCHMOCTEH  (pU3MUecKHx
BEJIMYMH, IPOBEpKa MpPEUI0KEHHBIX T'HIloTe3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMaTHUECKUX
paszenax «Y4eHUYECKUH 3KCIIEPUMEHT, 1a00paTOpHble paboThl, IPAKTUKYM).

MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHsa B 10 Kiacce OCYIIECTBISIETCS C YIETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTUKH, OWOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpedmemmuovie nonamus, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCHEPUMEHT, MOJCIIMPOBaHHE, MOJIEb, U3MEPEHHE, IOIPEIIHOCTH U3MEPEHUI, H3MEPUTEIbHbIE
npuoOopsI, U(poBas 1ad0paToOpHsl.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHMi. JluHelHas QyHKmms, mapadona,
runepoona, ux rpaduku u cBoiicTBa. TpuroHomerpudeckrne GyHKINUU: CHHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEeKTOpbl M MX MpOEKIUH Ha OCH
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBUKEHHE B KUBOU mpupoae, 1MpPy3us, ocMoc, TENI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKU «TEIJIOBOM» U 3JIEKTPOIHEPTHH, MOBEPXHOCTHOE
HaTsDKEHHE U KalWUIAPHBIC SBICHUS B IPUPO/JIE, HIIEKTPUUECKHUE SIBJICHUS B )KUBOI MPHPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4eHue HaHOMaTepHUaJIoB, TETJIOBbIE CBOMCTBA TBEPABIX TeEJl, KUAKOCTEN U
ra3oB, OJKHIKHE KPHUCTAJIbl, DJEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAs
JMCCOIMALINS, TAIbBAHUKA, SJIEKTPOHHAS MUKPOCKOITHSI.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUKEHHUH C UCIIOIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKLUMHU (KPOHIUTEIH, pemérdarsie
KOHCTPYKLIUH), UCIIOJIb30BAHNUE 3aKOHOB COXPAaHEHHUS MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTue), ABUTaTellb BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOW XOJIOAWJIHHHUK,
KOH/IWITMOHEP, TEXHOJOTHH TIOJyYeHHs COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE
HaHOMATEepHaJOB, W  HAHOTEXHOJOTWH,  OJEKTpOCTaTHYEeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psiAHbIE JTAMITBI, TOIYIPOBOJHUKOBBIE TPHOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.
Tema 4. Maznumnoe noae.



B3auMopeiicTBUE NOCTOSHHBIX MAarHUTOB WU INPOBOJHHUKOB C TOKOM. MarHuTHoe IMoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
WHYKIUU.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKHM U KPYroBOI'O
BuTKa). OnbIT Dpcrena.

Cwiia Amriepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HampaBlieHHE€ M MOJIYJb. JIBMKEHUE 3apsHKEHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nozie B Beuiecte. @eppoMarHeTKy, napa- 1 JMaMarHeTUKH.

TexHnueckue ycTpoMcTBa M TEXHOJIOTMYECKUE IPOLIECCHl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
3JIEMEHTapHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMA WMHAYKIMM MarHUTHOTO IO IOJOCOBOTO U IOJKOBOOOPA3HOTrO
MOCTOSTHHBIX MarHUTOB.

KaprtvHa nuHMA MarHUTHOM HWHIAYKUMU TMOJS JUIMHHOTO HPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKUA C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habmroienue nBr>XKeHUs y4yKa 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanre MarHUTHOTO MOJISl TOCTOSSHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

Hccnenoanue qeiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTopa MarHuTHOM MHAYKIMH. DJ1C
WHIYKIUU. 3aKOH 3JeKTpoMarHUTHOM uHAaykuumu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku dyko.

OJIC vHAYKIIMY B IPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM ITOJIE.

ITpaBuio Jlenna.

WunyktuBHocTh. Karymika HWHAYKTMBHOCTHM B I1E€MKM TMOCTOSHHOTO ToKa. SIBieHue
camounaykiuu. 3/1C caMOMHIyKIIUU.

DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOUECChl: HWHAYKIMOHHAs II€Yb,
COJICHOU/I, 3alIUTa OT 3JEKTPU3ALMH TEJl IPH JIBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHus 31eKTPOMarHuTHOM WHIYKITHH.

UccnenoBanmne 3aBucumoctd IJC HMHIYKUMHM OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKA.

IIpaBuio Jlenua.



[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBiIeHME CAMOMHIYKIIUY.

Uccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKa B
LeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue siBICHUS AJIEKTPOMATHUTHON UHAYKITUU.

OnpeneneHne HHAYKIMY BUXPEBOIO MarHUTHOT'O TIOJISI.

HccnenoBaHue siBICHUS CAMOUHTYKITUH.

COopka Mozienu 3JIEKTPOMarHUTHOIO FeHepaTopa.

Pa3nes 5. Kosiebanust 1 BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarenpHast cucrema. CBOOOHEIE KOJIEOaHM.

['apmonnueckue  konebanus. KunHemaTnueckoe M = JAMHAMHUYECKOE  OIMKCAHUE.
OHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUsS  MEXaHWYEeCKOW »Hepruu). BriBojg
JUHAMUYECKOIO  ONMCAaHUSA TapMOHMYECKHUX KOJIe0aHMM W3 HX DHEPreTUYecKoro u
KMHEMaTUYEeCKOTO OMUCAHMUS.

AMrmutyaa u ¢asza koneOanuil. CBsi3p aMIUIMTYABI KOJ€OaHUI MCXOJHON BEIUYUHBI C
aMIUIUTY/IaMU KojieOaHuM €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u wacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHIECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTne o 3aryxarommx KojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHc.
Pe3onancHas kpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIEOaHMSI.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kayellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K0ae0aTeIbHOro ABMKEHUS.

Habmonenre He3aBUCHMOCTH MEpHO/ia MaJIbIX KoseOaHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KojaebaHui 1 3aBUCUMOCTH MepHOJa CBOOOTHBIX KoJeOaHUun
OT COIPOTHUBJICHHUS.

HccnenoBanue koiebaHWM TIpy3a HAa MACCHUBHOM IMpYXHHE C IeIbi0 (OPMUPOBAHUS
npeJicTaBIeHU 00 naeanbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusIX rpy3a Ha MpYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Hab6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

W3mepenue nepuoia cBOOOIHBIX KOJIEOaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JI€ KOJIeOaHUii Ha YIIPYToM TOJIBECe.

N3yuenune ABUKEHUS HUTSHOTO MAasTHHUKA.

[TpeobpazoBanue 3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY b 3aTYXAOMINX KOJIeOaHUH.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. Dnexmpomaznummnoie Koiredbanus.

KonebGarenbuplii  KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KonebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUTUTYIBI 3apsga KOHACHCATOpa C
aAMIUTUTYION CHJIBI TOKA B KOJIEOATEIIEHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aJIbHOM KOJeOaTeIbHOM KOHTYpE.



3aryxaroluye AJIEKTPOMAarHuUTHbIE KoJeOaHus. BbIHYXJAEHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusl.

IlepemeHHbIIT TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOILEE
3HA4YE€HUE CUJIbl TOKA M HAIPSDKEHUS IPU Pa3IMdHON (popMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT
BPEMCHH.

CuHyconabHbIN IEpEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTyIIKa UHIYKTUBHOCTU
B LIENI CHHYCOUIAJILHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

WneanbHblii Tpanchopmarop. IIponsBonctBo, nepepaya U norpediaeHue 3JIEKTPUUECKON
JHEPruu.

OKOJIOTUYECKHE PUCKHU IIPU IMPOU3BOJCTBE 3JEKTpodHEpruu. KynbTypa uCHoiab30BaHUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKHH 3BOHOK,
TEHEpaTOp NEPEMEHHOr0 TOKA, JIMHUHU JJIEKTpOIlepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BbIHyX1€eHHbIE CHHYCOMIAJIbHbIE KOJIEOaHHUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIHM IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

VYcTpoiicTBO M NPUHIMII ACHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

N3yuenune tpanchopmaropa.

HccnenoBanne NEPEMEHHOIO TOKA Yepe3 IOCIIEN0BATEIBHO COSAMHEHHBIE KOHIEHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

Habumroienne 351eKTpoMarHuTHOrO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBIE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHA HX pacnpocTpaHeHus. [lonmepeuynsle W IpoOAObHBIE
BoJIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs U AjduHa BOJIHBL. CBONCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHue, HTeppepeHus U TudpaKius.

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

[IIymoBoO€ 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEeKTPOMarHUTHBIE BOJHBI. YCJOBHSI M3Iy4yeHHUS 3JEKTPOMArHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJEKTPOMarHUTHBIX  BOJIH: OTPaXEHHE, [PEIOMIICHHME, IOJISpU3ALNs,
uHTEephepeHIMs U AU(PaKIHSL.

[[Ikana 31€eKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagHOCBS3H U TeNeBUAECHUA. Pagronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.



TexHu4eckue yCTpOWCTBa M NPAKTUYECKOE NMPUMEHEHME: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHreHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbH JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habmroienue orpaskeHus U NpeioMIICHHs] MEXaHUUYECKHUX BOJIH.

Habmonenue unrepdepeHnu u 1uppakiiuy MEXaHUYECKUX BOJH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmroienue CcBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Ob6napyxeHnre HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyUSHHI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

M3yuyenue napameTpoB 3ByKOBON BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHeitHOE paclpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyu cBera. ToueuHsblit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epkane. Chepruueckue 3epkaia.

[Ipenomnenue cBeta. 3akOHBI MpeIOMIEHHs cBeTa. AOCONMIOTHBIA IOKa3aTesb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHUE JUIMH BOJIH NPH MEPEX0/I€ MOHOXPOMATUYECKOTO CBETA 4Yepe3 IpaHully pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. ClioxxHBIH cocTaB Oenoro cera. Liger.

[TonnHoe BHyTpeHHee oTpakeHue. [IpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparoniue M pacceuBarouie JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO IT0KA3aTeNs IPEIOMIICHUS.

@dopMyna TOHKOM JIMH3BL. Y BEIUYEHHE, TaBAEMOE JTUH3OM.

Xona my4a, IpOLIEAIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[Toctpoenne n300pakeHUH TOUKH U OTPe3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIIMX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJIOZIEHNUsT MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEPQEpEHIIMOHHONH KapTHHE OT JABYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMepsr! Kilaccuueckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmuss  cBera. Judpakmumonnas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.



TexHHYECKHME YCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEPUCKOII,
¢doroanmapar, MHUKPOCKOI, NPOSKIMOHHBIA amnmapaT, MPOCBETICHHWE ONTHUKH, BOJIOKOHHAS
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeoMIIeHUS CBETA.

HaburoieHne nogHoro BHyTpeHHEro oTpaxkeHus. MoJieib CBETOBO/A.

HccnenoBanne Xx0/1a CBETOBBIX ITYYKOB Ye€PE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue natepdepeHnm crera.

HaOironenne nBeTOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

HaOnronenue nucrnepcuu cBeTa.

HaOnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NoaIpOUI0B ISl U3YUEHHUS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PacCTOSTHUSI OT BelecTBa (Ha MPUMEpE KHUJIKUX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yeHne n300paXxeHus: B CUCTEME U3 IUIOCKOTO 3epKaia U JINH3BI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKOMMYECKUX CHCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOISPU3ALUH CBETA.

W3y4eHne noasipu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdepeHINM Ja3epHOTo N3TYUEHUsS Ha BYX LIEIAX.

Habmronenue nucniepcum.

HabGmronenue u uccienoBanue 1uPpakiimoOHHOTO CIIEKTpa.

W3MmepeHue UIMHBI CBETOBOM BOJIHBI.

[TonydyeHnue criekTpa U3TydeHHs CBETOAMOAA TP MOMOIIH TU(PAKIIMOHHOHN PEIIETKY.

Pasznen 6. OcHOBBI crIeMAJIBHON TEOPHUH OTHOCUTEJIBHOCTH.

I'paHnIBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHWKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBasl.  [IpeoOpasoBanust  Jlopenua.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3ameNJieHHEe BPEMEHH U COKpalleHue
JUTUHBI.

OHeprus U UMIYJbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apSHKCHHBIX YaCTHLI.

Y4eHn4ueckuil FKCIIepUMEHT, T1abopaTOpHbIE pabOThI, MPAKTHKYM.

OmnpezneneHre UMITyJIbCAa U PHEPTUU PEITUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM I10J1€).



Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckynapHuo-60110860il 0yaausm.

PaBHOBecHOE TeIUIOBOE W3NMydeHHE (M3MydeHHEe aOCOMIOTHO UYEPHOTO Teia). 3aKoH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJILC (HOTOHA.

®otordpdpexr. Onbitel A. I'. CroneroBa. 3akoHbl poTodpdexTa. YpaBHeHHEe DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJICHHE CBETa Ha aOCONIOTHO IOTIIOMIAIOIIYIO H
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BonHoBble cBoiicTBa yactul. Bonubl ne bpoiur. [Inuna BosHBI e bpoinsg u pasmepsl
o0nacTu  JoKanu3auMM  JBHWXKyHleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius >1eKTPOHOB Ha KpUCTasliax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus Heonpenenénnoctei ['eitzendepra.

TexHUYECKHE YCTPOMCTBA M TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTODIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®o1odddeKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [imanerapuast mojens atoma Pesepdopra.

[Toctynatsl bopa. U3nydenue u morjouieHne (OTOHOB MPH MEPEXoJe aroMa ¢ OJHOTO
YPOBHS DHEPTUH HA JPYTOM.

Bunet ciektpoB. CriekTp ypoBHEH 3HEpIUM aToOMa BOAOPOa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne yCTpOHCTBA M TEXHOJIOTMYECKHE NIPOLECCHI: CHEKTPAJIBbHBIA aHaIu3
(cmiekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopna.

HabmioneHne nuHeuaThIX CIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Omnpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue crieKTpa pa3peKEHHOrO0 aTOMapHOIO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
PunGepra.

Tema 3. Quzuka amomHo2o A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas moznens sinpa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIO sipa.
N3oTomnsl.



PamnoaktuBHOCTh. Anba-pacman. IJIEKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JIy4CHHUE.

3aKOH paJuOaKTHBHOIO pacnaaa. PaavoakTuBHblE u30TONbl B mpupoge. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHnu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccol spa.

Anepuple peakuuu. Jlenenne wu cuHres sanep. SAnepHsle peakropbl. IIpobGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE acCleKThl PAa3BUTHUS  SAECPHOU
SHEPIeTHUKHU.

Merozasl perucTpalvy U UCCIEA0BAHUS JJIEMEHTAPHBIX YaCTHUII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapuoHbl, Me30HBI U JenTOHHI. [IpencraBinenue o
CranpaprtHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.

®usuka 3a npenenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SJHEPIHsL.

EnuncTBO DM3M4ecKoil KapTHHBI MUpA.

TexHu4eckue yCTpOHWCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETpP, Kamepa Buibcona,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKoB YacTHII (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOTIH30BAaHUEM JI03UMETPA.

W3ydenue noriomuieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Ortanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAYEHHE
acTpoHOMHMHU. IIpUMEHMMOCTb 3aKOHOB (U3UKU Uil OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

MeTtonbl acTpoHOMHYECKHX uccienoBaHuil. COBpEeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
PaaAMOTENECKOIIbl, BHEATMOC(EpPHask aCTPOHOMHS.

Bun 3Bé3anoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Comnne. Conaeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE37bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpajJbHBIM Kilacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] IJIABHOM  IOCJIENOBATENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEACTABIICHUS O MMPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3L.

Muineunsii [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajJlakTuK. PannoranakTiuky u kBa3apbl. YEpHBbIE ABIPHI B sApaxX raJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Pa3z6eranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyenue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUHU.

Yuenuueckue naoniooenus.

Habmionenuss  3BE3nHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCIHOJB30BaHUEM
KOMIIBIOTEPHBIX TMPWJIOKEHUH JJI ONpeAeNieHUs] TOJOXKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be3/11sl CEBEPHOTO MOIyLIapus U IPKUE 3BE3/IbI.

Habmionenus B Teneckon JIyHbl, IIaHET, TYMaHHOCTEH U 3BE3HBIX CKOIUICHUH.

Du3nYeCKHl MPAKTHKYM.



Crioco0b! n3MepeHus PU3NYECKUX BEIMUYUH C UCTIOJIB30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (Qu3uueckux BenuuyuH. OleHKa TpaHuIl
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3MYECKHX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHX
pazzenax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, IPAKTUKYM).

Oo6o0maroniee MoOBTOpPeHME.

OO0oOumenne W cucTeMaTH3alMs  COAEp)KaHMsl  pas3fieloB  Kypca  «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus u BOJHBI,
«OCHOBBI CHENHMATBHON TEOPHUH OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3nkay, «IIeMEHTHI
ACTPOHOMMH U acTPOUBUKI».

Ponp (u3MKM M acTpOHOMHM B SKOHOMHUYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOW cdepax MesATeTbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
OO0BSICHUTENIBHOM U MPOrHOCTHYEeCKON (DyHKIMH pu3nueckoil Teopuu, poib HU3NYECKON TeOpUn
B (hopMUpOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHMpa, MECTO (PU3UYECKON KapTUHBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

N3yuenue kypca ¢puzuku yriayonéHHoro ypoBHs B 11 kiiacce ocymiecTBiseTcs ¢ yu4éToM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesxicnpeomemmnovie nonamus, C6A3aHHbBlE C UFYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHUE, Hay4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TeOpus, HaOIroAeHue,
AKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckre QyHKIHMU: CHUHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOpbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIMM.
[Tpu3Haku no100us TPEYroIbHUKOB, ONPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: >nekrpuueckue SBICHHMS B KUBOM Npupoje, KojeOaTenbHble ABMXKEHUS B
KUBOM  HpUPOAE,  DKOJOTMYECKHWE  PUCKM  TIPU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
IIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, YyJIbTPa3ByKOBas JAMArHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJNIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

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

Texnonozusa: npuMeHeHNE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, JIEKTPOABUTATENb
SlkoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM OSJIEKTpolnepeaady,
ANIEKTPOABHUraTeNb, pajgap, paJUONPUEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpPa3ByKoOBasi JIHMAarHOCTHKa B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAsl OITHKA,
CoJHeyHasl OaTapesi, CIIyTHUKOBbIE IIPUEMHHKH, SJI€pHasi YHEPT€TUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3MKay JO0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO  0OIIecTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e cOpMHPOBAHHOCTh TPAXKIAAHCKOW TIO3MLUU OOY4YaIOIIErocs Kak aKTHUBHOIO M
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTO OOIIECTBA;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
GYHKIUSMU U Ha3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM J1€ATEIHHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)1aHCKONW UACHTUYHOCTH, IATPUOTU3MA;

® [IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHICKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CHocOOHOCTh OLIGHMBaThb CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE PELICHMS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUS:

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYAsh ACTETUKY HAaydYHOTO TBOPUYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOP Oyymiei
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUHU BCEH KU3HH.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOW KYIbTYphl, OCO3HaHHE TIO00AILHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHMS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



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

IHMEHHOCTU HAYYHOI'O IIO3HAHMUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
UH/IMBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPEIEIATh LEIHU ACSITEIBHOCTH, 331aBaTh apaMeTPbl U KPUTEPHUH UX JOCTUKEHNUS,
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

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

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pabOTy B YCIOBHUSIX PEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBarenLCcKHe AeliCTBUA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOi
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEIICHUS 3a7a4 (PU3NYSCKOT0 COJCPKAHUS, MPUMEHEHUIO pPa3IMIHbIX
METOHOB IMO3HAHU,

BJIQJICTh BUJIAMH JICATEIHHOCTH I10 MOJYUYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIIeHUS 3aJaud pe3yJbTaThl, KPUTHUYECKH
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIEHUBAThH MPHUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBHUTb HpO6JICMBI U 3ala4u, JOIMYCKAarIHEC AJIbTCPHATUBHBIC PCIICHUS.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATh IOWCK, aHaJU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AlMOHHBIX 3a1ad C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepeKeHUsl, TPABOBBIX M OATUYECKUX HOPM, HOPM HH(DOPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

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

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHO 1€ TEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIUBHyalbHON paboThI;
BBIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JECHUCTBHM ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOM JESATEIBHOCTH, OPraHW30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DPUBUKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PEIICHUs PAcUETHBIX M Ka4eCTBEHHBIX 3ajiay, IJIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTHl ¢ YUETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

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

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(uUIEKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIpU3HaBaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIIEHUS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

[MPEAMETHBIE PE3VYJIBTATHI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YyUAIOIIUXCS YMEHUI!

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEecKOH,
COLIMATILHOW M ATHYECKOM cdepax AesTeNbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MUDpa, 3HAYECHUE ONUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKON (GYyHKUUN (usnueckont
TEOPHUH — MEXAHHMKH, MOJEKYJISAPHOU (PU3MKM M TEPMOJIMHAMMKH, POJb (prusnueckont
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3nnyarth yCJIOBHUS NPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECCOB
(s1BJIEHU): MHEpIIMATIbHAS CUCTeMa OTCUéTa, abCOMIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE J[BHXKCHHME, CBOOOJHOE majeHue, abCOJIOTHO ympyras
nedopmanusi, abCOMIOTHO YNPYroe u abCOJIIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJEIH



ra3a, >KMJIKOCTH M TBEPAOro (KpUCTAUIMYECKOIO) Tesla, WACaIbHBINM ra3, TOYCUHBIH
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pasinyath YCJIOBUS (IpaHMLbI, OONAaCTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBaTh W OOBACHATH MEXAHWYECKHE TPOLECCHl W SIBICHUS, HCIOIb3Ys
OCHOBHBIC IIOJIO)KEHMSI W 3aKOHbl MEXaHHMKHM (OTHOCUTEIBHOCTh MEXaHHYECKOIo
JBYDKEHUS, (POpPMyJbl KMHEMAaTHKH PaBHOYCKOPEHHOI'O JBM)KEHUS, MpeoOpa3zoBaHUs
[Manunes nns  CKOPOCTM W IepeMellleHus, 3akoHbl HplooToHa, mnpuHIUD
OTHOCHUTEJIBHOCTH ['anuies, 3aKOH BCEMHPHOIO TAIOTEHUS, 3aKOHbI COXPAHEHUs
UMIIYIbca M MEXaHWYECKOM DSHEpPruM, CBA3b padOThl CUIBI C H3MEHEHHEM
MEXaHUYECKOM HHEepruu, YCIOBHs paBHOBECHS TBEPAOro Tejla), MpU ITOM
UCIIOJIb30BaTh ~ MAaT€MaTUYECKOE  BBIPAXEHHE  3aKOHOB,  YKa3blBaTh  YCIOBHS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IIpeoOpazoBaHuil [anumes, BTOpOro u TpeThero
3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUS UMITYJIbCa U MEXAHUYECKOM DHEPIUH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJIECHHUS, UCIOJb3YsI OCHOBHBIE
nojoxenus MKT u 3akoHbl MOJIEKYJISApHOH (GU3MKM M TEPMOJMHAMMKH (CBSI3b
JIaBJICHUS UJICAJIbHOTO ra3a co CPeHEW KNHETUYECKON SHEPIUEN TEIUIOBOIO IBUKECHHUS
M KOHLEHTpaUMed €ero MOJIEKYJ, CBS3b TEMIIEPAaTypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOW DSHEprued TEIUIOBOTO JIBWJKEHUS €ro 4YacTUL, CBA3b JaBJICHUSA
UJCANBHOTO Ta3a € KOHUEHTpalUued MOJEKYJI M €ro TEeMIIepaTypol, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHMS
SHEPruy B TEIJIOBBIX TMpolleccax), MpU OSTOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPQKCHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS NPUMEHUMOCTU ypaBHEHHUs MeHeneeBa—
Knaneiipona;

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPUUECKUE SIBJICHUSA, MCIIONb3Yysl OCHOBHBIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPAaHEHUS 3JIEKTPUUECKOTo 3apsia,
3akoH  KynoHa, MOTEHUMANbHOCTh  3JEKTPOCTATHMUECKOTO  MOJIsA,  MPHUHIIMII
CYNEPHO3UINH 3JIEKTPUUECKUX TOJEeH, IPU STOM yKa3blBas YCJIOBHSI NMPUMEHUMOCTHU
3akoHa KyioHa, a Takke NpPAaKTUYECKH BaXKHbIE COOTHOIIEHUS: 3aKoHbl Oma ams
ydacTKa LENu U JUIs 3aMKHYTON JIEKTpUYECKON Liemu, 3akoH Jxoynsa—Jlenna, npasuna
Kupxroda, 3akonsr apazes ais 371eKTpoIn3a);

OTUCHIBATh (PU3UYECKHE MPOLECCHl U SIBICHUS, HCIIONb3Ysl BEJIMYMHBI: TIepeMEIeHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJICHHE,
NOTEHIMAJbHAs PHEPIus, KHMHETHYeCKas SHEprusi, MeXaHudeckas HSHeprusi, padora
CUJIbI, LIEHTPOCTPEMHUTENBHOE YCKOPEHHME, CHJIAa TSKECTH, CHUJla YIPYTOCTH, CHIIA
TPEHUs1, MOIIHOCTb, YHEPIUs B3aUMOACUCTBHS Tena ¢ 3eMIEi BOIM3U €€ MOBEPXHOCTH,
SHEeprusi ympyroi pgegopmanuu MPYXKUHBL, KOJIWYECTBO TEIJIOTHI, a0COIOTHAs
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJTHOATOMHOT'O Ta3a, padoTa WAEANTbHOTO Ta3a, OTHOCHUTENIbHAS BJIAXKHOCTh BO3/1YyXa,
KIIJ[ uneanbHOro TEMJIOBOIO JBHUraTelis; JJIEKTPUYECKOE I10JI€, HANpsSKEHHOCTh
JNEKTPUYECKOTO MO, HANPSHKEHHOCTh IMOJS TOYEYHOTO 3apsAla WIH 3apsHKCHHOIO
niapa B BaKyyMe€ M B JUAJIEKTPUKE, MOTEHLIUAN JIEKTPOCTATHYECKOIO IOJIA, Pa3HOCTh
NOTEHLIMAJIOB, JIEKTPOABIDKYIAs CHUJla, CHJIa TOKA, HAIpPSHDKEHHE, MOIIHOCTb TOKA,
JIeKTpUYecKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONPOTHBIIEHHWE Yy4acTKa LIENH C



NOCJIEOBATENbHBIM M HAapajjIeIbHBIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AJIEKTPUUYECKOTO OIS KOHIEHCATOPa;

OOBSICHATE OCOOEHHOCTH IPOTEKaHWs (PU3MYECKUX  SABJICHUH: MEXaHMUYECKOoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHWE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpUCTAIM3alMsi, HANpPABICHHOCTh  TEIUIONEpelauyd,  JIEKTpU3alus  Tell,
AKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYEHHOH 3aBUCHUMOCTH (DU3NYECKUX BEIMYHH B BUJEC
rpa¢uKoB C Y4E€TOM aOCOIIOTHBIX IOTPELIHOCTEH W3MEPEHUH, JeNaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEeHUs (U3MYECKMX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIbHBIA METOJ] M3MEpEHMsl, OLICHWBaThb AaOCOJIOTHbIE M OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IOPOBOJIUTH  ONBITBI IO IPOBEPKE MPEAJOKEHHOH TUIOTEe3bl: IJAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJ O CTATyCE MPEUI0KEHHON TUIIOTE3bI;
coOnroaarh mpaBuiaa 0e30IacHOrO TpyJda IpU MPOBEIECHUU HCCIEJOBAaHMNM B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JEeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB M JIaOOPAaTOPHOIO
000pyI0BaHNS;

pewmiath pacy€THbIE 3a/ladd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (u3nueckon
MOJIeJIbI0: HAa OCHOBaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (hH3HUECKON
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB pELICHUS 3aJad, MPOBOAUTH PACUYETHI HA OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpOBaTh pE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pelIeHus ¢ y4ETOM MOJyYEeHHBIX PE3yIbTaTOB;

pemaTth Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (M3MKH, a TaKK€ HHTErpaluy 3HaHWM W3 JPYTUX IpPEeIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PAcCyKIEHHM C Omopoll Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHHUS OCHOBHBIX MPUHIUIIOB paboThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh U  OLIEHUBATh TIOCJIEACTBUS OBITOBOM M  IPOU3BOJCTBEHHOMU
NESITEIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TMpolleccaMu, C TMO3MIMN
IKOJIOTHUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTUH ISl JAJIbHEHILEro pa3BUTHS YEJIOBEUECKOro 00IIeCTBa;

IPUMEHSTH pa3IMYHbIE CIIOCOOBI PabOThI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH IS TIOHMCKa,
nepepadoOTKU H  TpPEAbsSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOW HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 Pa3IHYHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAaHWH, TaK M HA OCHOBE aHaIHM3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBIIAITh  OPraHU3allMOHHBIE W TI03HABATENIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C WCIOJIHEHHUEM PA3IMYHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIEKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHUE
paccMarpuBaeMoi poOJIEMBI;

OpPOSIBIIATh MOTHMBalMI0O K Oyaymed npodeccHOHanbHOW — JESTENbHOCTH — I10
CHEIHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

HOHUMAaTh poOJb (UMK B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIbHOW U
ITHUYECKON cdepax IesTeTbHOCTH UelIOBeKa, pojb U MECTO (PM3UKU B COBPEMEHHOMN
Hay4YyHOW KapTHUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJI0BEKA U
JaIbHEWIIEM  HAayYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATENbHOM,
CHUCTEMaTH3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIUI (uzndeckoi
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QHU3MYecKuX Tela M IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHUeCKU!l MAasTHUK, HICAIbHBIH Py KUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACATBbHBIN KOJeOaTeIbHBIN KOHTYpP, TOHKAs JINH3A,
MojieJIeil aToMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIETIU CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHMMATh BceoOUIMi xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMS, UCIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOW WHAYKUWH, mpaBuio Jlenna, cBazp OJIC
CaMOMHJIYKIMU B 3JEMEHTE 3JIEKTPUUECKOM LIENNU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCIIOIB3YS MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHue DiHITelHa a1 (poTorddexra, mepBblii U BTOPOU
mocTynaTel bopa, mpuHIMI COOTHOIICHHsI HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZio0aKTUBHOIO pacnaja);



OTHCHIBATh (PU3UUECKHE MPOIIECCHl U SIBICHUS, UCIIOJIb3Ys BEIIMYMHBL: HAMPSKEHHOCTH
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTb
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UIUYECKUX SIBICHUN: 3JIEKTPOMAarHWTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekt (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHalu3a U paboThI J1a3epa,;

ONpeNeNATh HalpaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MIPUMEHATH OCHOBOIIOJIATAOIINE ACTPOHOMHYECKUE IOHATUS, TEOPUU U 3aKOHBI IS
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI, TTPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBAThH pPe3yIbTaThl
MOJYYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpEeHuM, JejaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEJIMYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY,  aHAIM3UPOBATH
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
OMUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIECHUU HCCIECTOBAHHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEITBHBIX YCTPOMCTB W J1A0OpaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBeUalole TPeOOBAHUAM 33/1a4H, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MAaTEMAaTHYECKHUX METOJIOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3YAbTATbl M KOPPEKTUPOBATh METOJbl pEHICHUS C YYETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrore MpUMEHEHUs 3HAaHUI U3 Pa3HbIX pa3/esioB
Kypca (hM3WKH, a TakKe WHTETpAllMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e30MacHOCTH, MIpEACTABICHUI 0 pauroHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA Y4YeOHOW M HAyYHO-TIOMYJISAPHOH HHMOpMAIIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

MpOSIBJIATh OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
pUOOpPETEHUs] HOBBIX 3HAHWW B IIPOLECCE BBINOJHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEIOBATEILCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUWEM Pa3IMYHBIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy TIpynmbl, palMOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHWBATh BKJIAJ Ka)KIOrO U3 YYAaCTHUKOB I'PYIIBI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposbubie IIpakruyeckue  (uudpoBbie)
n/n NpOrpamMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Pasnen 1. HAYUYHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunblii MeTO TO3HAHUS TTPUPOIBI 6 bubmorexa LIOK
' YA A PHPOA https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 1 1
AHeMatia 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Aumamika 10 https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
2. & 1
3 Cratiica TBEpIOrO Tea > https://m.edsoo.ru/f16b68d7
bu6 OK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 hgpil;ll()nféeiiasi.ru /16b68d7
Hroro no paszneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETHYECKON TEOPUH 15 1 bubmmorexa LIOK
' cHo OICKYIIIPHOKHHECTITCCRON TEOP https://m.edsoo0.ru/f16b68d7
bub OK
3.2 Tepmoannamuka. TerioBbie MaITUHBI 20 1 htP'EDSJ,I:I;I/?TTeKng).rU 116b68d7
3.3 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1 bubnuorexa [IOK



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

HepeXO0IbI https://m.edsoo0.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 MEKTPHIECKoe roze 24 https://m.edso00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4. T
3 OFH B PASIITHbIX CPElax 0 https://m.edso0.ru/f16b68d7
Htoro no pazneny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bu6mmoreka [IOK
>1 DUSHICCKII MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
P BHOE BPeMs 10 bu6mmoreka [IOK
CICPBHOC Bpe https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Koutponbubie  IIpaktuueckue (uupposbie)
MPOrpamMMmbl Bcero
padoThbI padoThsI o0pa3oBaTte/ibHbIE
pecypchl
Paznen 1. 9JIEKTPOIUHAMUKA
bubnunorexa LIOK
11 Marnutioe roze 14 https://m.edsoo.ru/39859¢f1
bubnunoreka LIOK
1.2 1 1
IICKTPOMATHHTHAS HH Ay KLUHS 3 https://m.edso00.ru/39859ef1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
bubnuoreka [IOK
2.1 M 0 10
CXAHMHACCIIE ROJCOIHIA https://m.edso0.ru/39859ef1
bubmmoteka IIOK
2.2 1
DJIeKTPOMAarHUTHBIC KOJICOaHUs 5 https://m.edsoo.ru/39859f1
23 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 10 1 bubmuoteka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6nmorexa [IOK
24 25 1
Onrika https://m.edso0.ru/39859ef1
Hroro 1o pasuery 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

Hroro no pazaeny

5

1

but6mmorekxa [IOK
https://m.edso0.ru/39859ef1



https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH AyajInu3 15 bubmmorexa [IOK
. g SIPHO-BOJIHOBOH U3M
PHYCKY AP . Y https://m.edso00.ru/39859¢ef1
bub6nmoreka [IOK
4.2 PuzuKa aroma > https://m.edso00.ru/39859f1
43 ®du3nKa aTOMHOIO SApa U HIEMEHTapHbBIX 5 Bu6mumoteka [JOK
' YaCTULL https://m.edso00.ru/39859ef1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 bubnrorexa LIOK
' P P https://m.edsoo.ru/39859ef1
Hroro no pazgeny 12
Pasnen 6. PUSHUECKHUM TPAKTUKYM
bubmmoreka IIOK
1 ) i 1 1
0 VISHACCICHI TIPaKTHION 0 0 https://m.edsoo.ru/39859ef1
Hroro no paszneny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3anus u 0000IIeHNE
MPEIMETHOTO CO/IEP KaHUS U OTIbITa bu6mmoteka [JOK
7.1 B} 15
JESTEIIbHOCTH, IPHOOPETEHHOTO TPU https://m.edsoo.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Wroro no pazueny 15
bu6nunorexa LIOK
PesepBHoe Bpems 10

https://m.edso0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka Koanvecrso yacos JHara D1eKTpoHHbIe HUPPOBLIE
n/m Bcero Konrtposnbubie IIpakruueckme  H3y4YeHHs  oOpasoBaTesbHbIE
padoTbI padoThbI pecypchl
dusnka — pyHIaMeHTalbHAs HayKa O bubmuorexa [JOK
1 1
npupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6nmoreka LIOK
UcCleI0BaHus (PU3HMYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TCOPHS B MPOIIECCE
3 H03Ha§1/151 Hpnpozuﬂ.p Ha6mcf)z[eILHe u 1 bubmorexa HOK
https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (hU3UKE
4 CriocoOb1 n3MepeHust GU3NIECKUX 1 bubmmoreka [JOK
BEJINYMH https://m.edsoo.ru/ca2def03
AOCOJIFOTHAS 1 OTHOCUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 Bubmmorexa IOK
https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTo pusuku B GOpMUPOBAHUHI
6 COBpeM(Ie):HHOITI Hag)qul)oﬁ IIzapTI/IHBI 1 bubmmorexa LOK
. https://m.edsoo.ru/eabbded1
MUpa, B TPAKTHIECKON AEITETbHOCTH
moaen
Mexannueckoe aBmwxenue. Cucrema
7 oTcyeTa. OTHOCUTEIBHOCTh 1 bubmuoreka [{OK
MEXaHHUYECKOTOo JABIKeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MaTepHanbHON TOYKH, 1 bu6muoreka [JOK

€ro MpOCKIKUN Ha OCU KOOpAMWHAT.

https://m.edso0.ru/30a108a5
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Tpaexropus. [lepemenienue.
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunorexa LIOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubmmoreka [JOK
ckopocteii. Perienue 3a1au https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnnorexa [JOK
[IpsiMonMHEHOE IBUXKEHHUE C https://m.edso0.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 nﬁﬂﬁonHHeﬁHoro IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue
CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [IOK

13
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu
JIBu>keHue Tena, OpoIIeHHOT0 MO/ bubmmnoreka HOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe TBUKEHHE.

BH)KEHUE 110 OKPYKHOCTHU. YTJI0Bas
15 anHeﬁHas{ CKOpI())ZfB. Ilepuon n bubmorexa LIOK
https://m.edsoo.ru/33196fbe
yacToTa. L{eHTpocTpemurensHoe n
TOJTHOE YCKOPEHHUE
16 KonTponbhas pabota no teme bu6muoreka [IOK



https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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"Kuuemaruka"

https://m.edsoo.ru/1242f32e

[Tepsriif 3akoH HproTOHA.
NHepruanpHble CUCTEMBI OTCYETA.

bubnunorexa LIOK

17 [MpuHimn oTHOCHTENFHOCTH ["anniiest. https://m.edsoo.ru/5a%e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIAS CUJIa. bu6nmoreka [IOK
Bropoii 3akon Hetorona. Macca https://m.edsoo0.ru/141d3837
19 BzaumoneiictBue ten. Tperuil 3akoH bu6nmorexa LIOK
HeproroHa https://m.edsoo.ru/57dba505
[TpuHIMIT CynEepnO3ULIUU CHUJL.
20 P;)mellilne 38?;;qu’¢1 HpI:/IMeHeHI/Ie bubmorexa HOK
https://m.edsoo.ru/bdf997fb
3aK0HOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 3KBI/IBaJIeHTIfOCTI> rPaBUTALIMOHHOMN U bubmorexa HOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuiia TSKeCTu U yCKOpEeHHe bubnnorexa [JOK
CcBOOOIHOTO MMaJCHUS https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIBI CUIT BuGmorexa OK
25 :z::zﬂ' J;FBPDKeHHe B HKIVIKOCTH 1 https://m.edsoo.ru/1fa86499
R e https://m.edsoo.ru/2cb29676
Cpenbl
26 Hasnenue. I'mapocrarnueckoe bubmuoteka [IOK
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nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOJIFOTHO TBEPJIOE TEJIO. bu6nmmoreka [IOK
27 [ToctynaTenbHo€E U BpalaTeabHOE Bu6mumotexa [JOK
JBHIKCHUE TBEPJIOTO TeJia https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bu6nmoreka [IOK
BpamieHus. I11e4o cuibl https://m.edso0.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuoreka [IOK
YciioBHsl paBHOBECHS TBEPJIOTO TEA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs
30 Pemenue 3amgau bubmorexa LIOK
https://m.edsoo.ru/dclcaacO
31 KontponbHas paboTa mo teme bubnnorexa [JOK
"Ilunamuka. CtaTrka TBepaoro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHCTEMbl MaTepHAIIbHBIX TOUEK.
32 IlenTp macc CIfCTeMBI MaTepUalIbHBIX Bubmmorexa IOK
https://m.edsoo.ru/4bb8294b
Touek. Teopema 0 ABMKEHUH LIEHTPA
Mmacc
Vmnynbe cuitbl 1 U3MEHEHUE
33 I/IMH;IJILca Tena. 3aKOH COXPAHEHUS bubmoreia LIOK
https://m.edsoo.ru/13f0a221
uMnynbca. PeakTuBHOE BUKEHUE
MoMeHT uMITysibca MaTepUATBHON
To4ku. [Ipencrasienue o coxpaHeHuu bubmuoreka [JOK
34
MOMEHTa UMITYJIbCa B IIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
35 Pemrenue 3anau bubmorexa I[IOK

https://m.edsoo.ru/f7706d63
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PaGora cuibel HA MAJIOM U HA
KOHCYHOM IICPEMEIICHHH.

bu6nmoreka [IOK

36 I'paduueckoe npeacTaBicHre pabOThI https://m.eds00.ru/913974c7
CUJIbl. MOIITHOCTD CHJIBI
Kunernueckas sueprus. Teopema 00
37 W3MEHECHUHU KI/IHeTI/II::IeCI(Oﬁ 3}I1)epmn buomorexa LIOK
_ https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
38 CHJIBL. EOTeHuHaanaﬂ 3Heplinﬂ. bubmorexa HOK
https://m.edsoo.ru/554bafcc
Bropas kxocMuueckasi CKOpOCTh
Tperbst KocMuYecKast CKOpocTh. CBA3b
a00ThI HEMOTCHIIMAIBHBIX CHII C
39 fI?:MeHeHI/IeM MCXL;HHHCCKOfI JHEPTUU bubmorexa LIOK
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Ynopyrue u He 1€ CTOJIKHOBEHHUSI.
40 YpEIZII;GHI/Ie Be}lf:)rg)y}jirnn JUTSL UJIealIbHOM bubmoreia LIOK
https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonrtponbHas pabora no Teme bubmuoteka [IOK
"3aKOHBI COXpaHEHHUS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
42 Tetu1oThl. OCHOBHBIE MOJIOKEHUS bu6mmoteka IIOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
CtpoeHue ra3000pa3HbIX, KUJIKAX U
43 T]E’)}IHX Te. Xa;aKTep }IBI/I)KD;HI/ISI u bubnmorexa LOK
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). but6mmorekxa [IOK
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KonungectBo BemiecTBa. IlocTossHHAsS

https://m.edsoo.ru/c5b72ab7

ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. Bu6mumotexa [JOK
[kana [enbcus https://m.eds00.ru/0070d493
bu6nmoreka [IOK
40 Pemmerrte saza https://m.edsoo.ru/1531aba5
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI bubmorexa HOK
https://m.edso0.ru/1deb2367
48 YpaBHenue Menpaeneena- bubmmoreka [JOK
Knaneitpona. Pemenue 3anau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JHansrona https://m.edso00.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ Bbu6moteka [JOK
MMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom E3§TepMa H30X0pa bubnuorexa LOK
’ ’ https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Octioptioe ypaptertite MKT https://m.eds00.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.eds00.ru/10265a05
CBs13b aOCOTIOTHON TeMIIepaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpefHel KHHETHYECKON SHEPTUeH https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO
JBUKEHHSI €€ 9acTHIl
55 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK

3Hanui mo reMe "Ocuosel MKT"

https://m.edso0.ru/09d12fd8
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KonrponsHas pabora o Teme

bubnunoreka LIOK

56
"OcHoBsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3asaHue BHEMHUX ycinoBui juist TL
.B
r | e
P pHL. 1dp P https://m.edsoo.ru/5f8d38a3
KakK CpeJIHHE 3HAUYCHUS BEJINYHH,
ONHUCHIBAIONIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
H .
o | oo
P P t https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
M
pMOA T https://m.edso0.ru/29355001
MIPUMEHHUMOCTH 3TOU MOJEIIN
Y M -K i
o | L e Ko
P s yIp https://m.edsoo.ru/bal178d0
SHEPTUH
Bripaxkenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT0 MJI€AJIbHOTO ra3a. bubnmnorexa [JOK
61
KBasucraTrueckue U HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMOJUHAMUKe. Beruucinenue bubnunorexa LIOK
paboTsbI 1o rpaduky npouecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMMe
T 0
erJIonepeaava Kak cnf)co BuGmorexa [OK
63 U3MEHEHUs BHyTpeHHel sHeprun T /1

cHcTeMbl 6€3 COBEepIIeHUs pabOThI

https://m.edso0.ru/3d734561
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KonBeknus, TerionpoBogHOCTb,

bubnunoreka LIOK

o4 U3Iy4YeHHE https://m.edsoo.ru/157b54cd
KosmuectBo Tennotel. TemioéMKOCTh

65 Tena. Y ielbHas U MOJIsIpHast Bu6muoteka [JOK
TEIUIOEMKOCTH BellecTBa. Y Ie/IbHAs https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHUS TOILIIUBA

66 Pacuét konmyecTBa TEMIOTHI IPU bubnuorexa [JOK
TerIonepeiade https://m.edsoo.ru/1db5ad4e

67 [TonsaTre 06 anrabaTHOM Mpolecce. bu6nmorexa LIOK
IepBhIii 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak

68 MepbI U3MEHEHUS BHYTprHef/'I Bubmmorexa IOK

https://m.edsoo.ru/b047alcd

sHepruu T/ cuctemsl
Bropoii 3ak0H TepMOIMHAMUKY IJIs

69 PABHOBECHBIX M HEPABHOBECHBIX bubmmnoreka HOK
nportieccoB. HeobpatumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6nmorexa LIOK
maruH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumansHoe 3HaueHue KIT. [{ukn bubmuoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

but6mmoreka [IOK

72| PemeHne sazat https://m.edsoo.ru/b3efalgh
DKOJIOTUYECKHUE aCTIeKThI

73 HUCIIOIB30BaHUS TEIIJIOBBIX but6mmoreka [IOK
npurareneil. TernoBoe 3arpsi3HeHUE https://m.edsoo.ru/9867aaa7
OKpY>Karollen cpeibl

74 Pemenne 3agau bu6nunorexa LIOK
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https://m.edso0.ru/c8c70432

O0001IeHrEe U cUCTEMaTU3 AU

75 3HaHMi 110 TeMe "TepMoaHHaMUKA. bubamorexa LIOK
https://m.edsoo0.ru/28d62b3f
TemnoBbsie MamyHE"
KonTponbHas pabora mo reme
76 "TepThI;OI[I/IHaMEKa. TeruioBeie bubmorexa [IOK
\ https://m.edsoo.ru/1b6e26c5
MAIIIHHBI
[TapooOpa3oBaHue U KOHICHCAIHS.
77 I/Iciapell{)ne U KUIICHUE. ;[,Z[eﬂbl-l;la}l bubmorexa HOK
https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
HaceliieHHbIC 1 HEHACHIIIICHHBIC
napbl. KauecTBeHHAs 3aBUCHMOCTh
IUIOTHOCTHU U JIABJICHUS HACHIIIICHHOTO
78 napa oT TeMIlepaTypbl, UX bu6nmoreka LIOK
HE3aBHUCHUMOCTE OT 00BhEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphl KUTICHUS OT JaBIICHUS B
KUJIKOCTH
79 BrnaxxHocTh Bo3yxa. AGCONIOTHAS U bubmuoteka [IOK
OTHOCHTEJIbHAS BIIAKHOCTh https://m.edso0.ru/30ebbb79
bubmmoteka IIOK
80 Pemerme a2 https://m.edsoo0.ru/18e95ff3
TeEpnoe Teno. Kpucramnndeckue u
81 aMOI;i)HHe Tena.iHmOTponm[ bubmorexa LIOK
b https://m.edsoo.ru/20a88a03
CBOWMCTB KPHCTAJJIOB
[1naBneHre U KpUCTATUTA3AIIHSL. BuGmorexa OK
82 VaennHas TEIIOTa IJIaBICHU.

Cybnumarus

https://m.edsoo.ru/6ee91e9f
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Hedopmaru TBEPAOTO TENA.
Pactsoxenue u cxxatue. COBur.

bu6nmoreka [IOK

83 Monyis FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TeroBoe paclIMpeHre KUIKOCTEN U
84 TBEPABIX T€JI. AHTAPMOHU3M Bbu6mumoteka [JOK
TEIUIOBBIX KOJIEOAHWI YaCTHI] https://m.edsoo.ru/7ba5edf2
BelIeCTBa
85 [IpeoOpa3oBanue sHEprIn B (Ha30BBIX Bbu6moteka [JOK
nepexoaax https://m.edso00.ru/97a0672f
86 YpaBHeHHE TEII0BOro O6amaHca bubmroreia LIOK
https://m.edsoo.ru/ab1521fb
87 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHNE.
88 Kanunnspusie sanenus. Jlapnenue bubmmnoreka HOK
0] UCKPUBJICHHOMN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlamnaca
O060061eHne U cucTeMaTH3alus
89 3HaHU# Mo TeMe "ArperaTHbie bubmuoreka [IOK
coctosiHus BemectBa. Da3oBbie https://m.edso0.ru/0b52575c¢
nepexonr"
KonTponbHas pabota mo Teme
90 "Al"pfl“aTHLIe (II)OCTOSIHI/ISI BElIEeCTBA. bubmorexa LIOK
https://m.edsoo.ru/7dc2a739
da3zoBbIe IEPEXOABI"
DnexTpu3anms vTen U e€ MPOSIBIICHUSI. BuGmorexa OK
91 Dnektpuueckuii 3apsia. [[Ba Buna

QJICKTPHUYCCKUX 3apsA10B.

https://m.edsoo.ru/laff445f
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[IpoBOHUKHU, TUBTIEKTPUKHU U
MOJYTPOBOIHUKU

DneMeHTapHBIN AEKTPUIECKUI

92 3apsij. 3aKOH COXpaHEHUS bubmmorexa LIOK
https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsanoB. Toueunbie bu6nmoreka [IOK
3apsabl. 3akon Kynona https://m.edsoo.ru/445b7746
bubnuoreka [{OK
94 Perenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Dnekrpuueckoe nose. Ero nelictue bubmmoreka [JOK
95
Ha AJIEKTPUYCCKHUE 3aPsIIIbI https://m.edsoo.ru/05c6bfal
Hanps:k€HHOCTB 37IEKTPUUECKOTO
nosist. [IpoOHbIii 3aps. JInHuM
96 Haprl)KgHHOCTI/I anpelipnqecxoro Bubmmorexa IOK
https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
rmoJje
IloTeH1IMaIBHOCTH
97 3J'I€KTpL(I)CTaTI/I‘-IeCKOFO noJisg. Paznocth bubamorexa LOK
https://m.edso0.ru/80021447
MTOTCHIIMAJIOB W HAIIPSDKEHUE
[ToTenuuansHas >HEprus 3apsaa B
08 ANEKTPOCTATUYECKOM TIOJIE. bubnuoreka [{OK
[ToTeHnman 3MeKTPOCTATHIECKOTO https://m.edsoo.ru/af5fa389
TTOJISt
CBs13b HANPSHKEHHOCTH TIOJIS U
99 pazHoCTH I'II)OTCHI_[I/IaJ'IOB IS bubmorexa HOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS
100 [TpuHIIUT Cymepio3uIum bubnuorexa [JOK
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BJIEKTPUYECKUX IMOJIEN

https://m.edsoo.ru/0cfe4abe

101 Pemenue 3amau bubmmorexa LIOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [one bu6nmoreka [IOK
PaBHOMEPHO 3apsKEHHOM ChephI https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsKEHHOTO 110
103 OGBéMI; mapa. Il)_IOJIe }I))aBHOMepHO bubmmorexa LIOK
g . https://m.edsoo.ru/f7a665ee
3apsHKEHHONW OECKOHEYHOMU MIIOCKOCTH
104 [IpOBOHMKY B 3IEKTPOCTATHYECKOM Bu6moteka [IOK
noJjie. YCIoBHe paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIM3IEeKTPUKY U TOJYIIPOBOJHUKH B bubnnoreka [JOK
AIIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKkTpoéMKOCTh
106 KOH;leHcaTO;)a. aﬂel;r"i)oéMKOCTL brbmmorexa LIOK
https://m.edsoo0.ru/845b4f73
IIJIOCKOTO KOHAEHCaTopa
107 [TapamrensHOE COeIMHEHNE bubmmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE COEAUHEHNE bubmuoreka [{OK
KOHJICHCAaTOPOB https://m.edso00.ru/1992920
109 OHeprus 3apsHKEHHOI0 KOHAECHCAaTopa bubmmorexa LIOK
https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
JIBr>KeHUE 3apsy)KEHHON YaCTULIbI B bubmuoreka [JOK
111
OJTHOPO/ITHOM DJIEKTPHUYECKOM TOJIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
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3HaHUH MO TeMe "DIEeKTPUUYECKoe
noje"

https://m.eds00.ru/5752603f

KonrponsHas pabora o teme

bubnunorexa LIOK

114
"nekTpudeckoe mose"” https://m.edsoo.ru/cefe90e9
s S/I/ma TOKA. H(;CTO;{HHLHZ TOK. Bumiorexa LIOK
CHTOBITL CYIECTROBAMIA https://m.edso0.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounuku Toka. Hanpskenue u bubnnorexa [JOK
DC https://m.edsoo.ru/0839a115
3akon OMa 1t ydacTKa LETH. bubmmoreka [JOK
117
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
OJTHOPOJHOTO IPOBOIHUKA OT €T0 bubnnorexa [JOK
118
JUTUHBI U TUIONIAJH TIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnnorexa [JOK
Pemenue 3agay https://m.eds00.ru/437f8300
20 lgognznoizleTzJ;ZHoe,ena;;annenLHoe, BuGmorexa LIOK
MEIIaHH WHEHU
A https://m.edsoo.ru/236f7e07
MIPOBOJIHUKOB
121 | snexepmsecia uene, Tpaswa biorera LIOK
P t P https://m.edsoo.ru/1794cf37
Kupxroga
122 Pemrenue 3anau Bubmmorexa LOK
8 https://m.eds00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubmuoreka [JOK
Jlxoynsa —Jlenna https://m.edso0.ru/a3605c5¢c
124 Pemenue 3agau bubmmorekxa [IOK



https://m.edsoo.ru/5752603f
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https://m.edso0.ru/6761bfOf

MOH_IHOCTB OJIEKTPHUYECKOI'O TOKA.

bubnunorexa LIOK

125 gz;;c(;z?emmmc“’ BRUICILIEMaZt fa https://m.eds00.ru/99750a6f
bubnuorexa [IOK
126 Pemerme a2 https://m.edsg).ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubmmoreka [JOK
HUCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
AJIEKTPUUYCCKON TICTTH https://m.edsoo.ru/221f40fb
129 Pewenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/3580b679
130 MOoOIIHOCTh UCTOYHHUKA TOKA bubmorexa HOK
https://m.edsoo.ru/a0ae51d8
bubmuoreka [IOK
131 Koporioe sambikatiite https://m.edsi.ru/546f5632
132 KonneHcarop B 1enu NoCcTOSSHHOTO bubnmnorexa [JOK
TOKa https://m.edsoo.ru/35368f3e
bubmuorexa [IOK
133 Pemerme a2 https://m.edscL)]é).ru/44lOcef0
134 Pemenue 3anau mo teme bubmuoreka [IOK
"TIOCTOSIHHBII HIIEKTPUUSCKHIA TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3anau mo teme bubmuoreka [{OK
"TTocTOSAHHBIN ANIEKTPUUYECKHI TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amaa mo reme but6mmorekxa [IOK
"TIOCTOSIHHBII HJICKTPUUSCKHIA TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U CUCTEMATU3 A bubmuoreka [{OK

3HaHu# 1o teMe "TloCcTOIHHBII

https://m.edsoo.ru/bfd7a050
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AIEKTPUUYECKUN TOK"

KonTponbhas pabota no teme

bu6nmmoreka [IOK

138 "TIOCTOSIHHBII HJICKTPUUESCKHIA TOK" https://m.edsoo0.ru/1885ddf1
DnexTpuyeckas mpoBOAUMOCTh
139 pa3J11/III;HLIX BemecpTB. BHHeKTpI/IquKI/H?I bubnrorexa LIOK
https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXIpoBOIUMOCTD
DNEKTPUUECKUN TOK B pacTBOpPax U
140 pacnn:Bax BJICKTpOJ'II/ITIz)B. 3aIfOHLI Bubmmorexa IOK
https://m.edso0.ru/4b423491
Dapagest 1S SIEKTPOIU3a
141 DnekTpuyeckuil Tok B razax. [lmazma bubmorexa LIOK
https://m.eds00.ru/92d92f76
142 DNEKTPUUECKHUN TOK B BAKyyMe. bubnuoreka [IOK
BakyymHbIe IpHOOpBI https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHI TOK B bubmmoreka [JOK
MOJTYTIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka IIOK
144 [To1yIIpOBOAHUKOBBIE IPUOOPHI https://m.edso0.ru/83622200
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuibl TOKa U
HaNPSDKSHUS B IIETIH TIOCTOSTHHOTO
TOKa MPH MOMOIIX aHAJIOTOBBIX U
145 U(POBBIX U3MEPUTEIBHBIX bu6muoreka [JOK
npru6opoB" wiK "3HAKOMCTBO C https://m.edso0.ru/5643ea56
udpoBoii 1aboparopueil no Gpusmke.
ITpumeps! u3mMepeHus Hu3nIecKux
BEJIMYMH MTPU TOMOIIN
KOMITBIOTEPHBIX JATYUKOB"
146 Ou3nyeckuil NpakTUKyM IO TeMe bu6muoreka [JOK
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"N3y4yeHne HepaBHOMEPHOTO
JBUKEHHUS C LIEJbIO ONPEIeTICHUS
MTHOBEHHOU cKopocTh"

https://m.edsoo.ru/f6292f5f

147

148

@uU3NYECKUM IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUs IpU
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBIDKECHHMU 110 HAKJIOHHOM IJIOCKOCTH"
un4 "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH>KEHHH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yCKOpeHHsi CBOOOTHOTO
najgeHusa" win "M3yueHue ABuKEHUs
TeJa, OpOIIEHHOTO0 TOPU30HTAIBHO"

bubnunorexa LIOK
https://m.eds00.ru/6960b6ef

bubmuoreka [{OK
https://m.edsoo.ru/d1ea2402

149

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yenue qBUKEHMS TeJa 10
OKPY>KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" WIIN
"HccnenoBanue 3aBUCUMOCTH
nepuo/ia o0palieHuss KOHH4eCKOro
MasTHHKA OT €ro mapaMeTpoB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAEHCTBYIOLIEH
CHJIBI IIPU JABMKEHUH OpycKa Mo
HAaKJIOHHOM TIOCKOCTH" WIn
"[IpoBepka runoTe3sl O
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro Macchl'”

bu6nmorexa LIOK
https://m.edsoo.ru/bcf53514

bubmuoreka [{OK
https://m.edsoo.ru/0b34db84
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151

152

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenqoBaHue 3aBUCUMOCTH CHII
YIOPYTrOCTH, BO3HUKAIOIINX B MIPYKUHE
U PE3MHOBOM 00pasIe, OT X
nedopmaruu” uin "M3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6moK"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYUHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
wiu "MccnenoBanue qBUKEHUS
OpycKa 10 HAKJIOHHOH IJIOCKOCTH C
repeMeHHbBIM K03 G DHUITECHTOM
TpeHus" wim "M3yuenune nBuxeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

bu6nmoreka [IOK
https://m.edsoo.ru/b55b81al

bubnunoreka LIOK
https://m.edso0.ru/b83b1607

153

154

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue ycnoBUid paBHOBECHUS
TBEPIOTO TENA, UMEIOIIETO OCh
BpaweHus" wim "KoHcrpynposanue
KPOHIITEHOB U pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOWYUBOCTHU TBEPAOTO TEIIA,
HMMEIOIIETO TUIOMIA/Ib OMOPHI"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenune umIynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETH

bu6nmorexa LIOK
https://m.edso0.ru/4a04f4f7

bubnunorexa LIOK
https://m.edsoo.ru/856fh28e
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155

3JEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI"
unu "HccnenoBaHue cCOXpaHeHuUs
UMITYJIbCA TPU YIIPYTOM
B3auMmozeiicTBun" win "M3mepenue
KMHETUYECKOM SHEPruu Tesa 1o
TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yueHne u30TepMUUECKOTO
nporecca (PeKOMEH/I0BaHO
HCIOJIb30BaHUE UG POBOI
naboparopun)" unm "MzydeHue
M30XOPHOTO Tporiecca’ uiun
"N3yuyenue nzobapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/e0fe7e07

156

157

@uU3NYECKU NPAKTUKYM II0 TEME
"Usmepenue ynenpHoi
terioéMkocTu" nin "MccnenoBanue
IIpoLecca OCThIBAHMS BELLIECTBA" WM
"HccnenoBanue aanadaTHOTo
npouecca” unm "MU3ydenne
B3alMOCBS3HM 3HEPTUN
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
Y TEMITEpaTypbl KUIIEHUSI )KUJIKOCTEN"
Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCHapeHus KUAKocTen" niu

bubnmorexa LIOK
https://m.edsoo.ru/2f2faa61l

bu6nunorexa LIOK
https://m.edsoo.ru/6b1a23b5
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158

"N3mepeHue yaenbHON TEeNI0ThI
miaByieHus apaa" win "M3ydyenue
CBOWCTB HACBHIIIEHHBIX MTAPOB'" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenieHuun". M3mepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

du3nuecKuil MPakTUKYM 110 TeEMe
"HaOmnroneHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHJEHCATopa B
SHEPTrUI0 U3TYyYEHUs cBeToauoaa"
win "M3ydeHune npoTeKkaHus TOKa B
LIeTH, COo/IepKAIIe KoHaeHcaTop"
unu "Pacnpenenenue pa3HoCcTu
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUN
KOHJIEHCAaTOpOB"

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

159

160

@uU3NYECKU NPAKTUKYM II0 TEME
"UccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenpHoro
CONMPOTUBIIEHUS TPOBOIHUKOB" UITN
"HccnengoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAIIPSHKCHUS JIJTS JIaMITBI
HaKaJuBaHUA"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmonenue anektponusa’ uim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/2b179d98

bu6nunorexa LIOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

noHa" unu "HMccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEpPMOpPE3UCTOPa OT TeMIIEpaTyphl"
iy "CHsITHE BOJIbT-aMIIEPHOM
XapaKTePUCTUKHU Aroaa"

PesepBHelit ypok. O000IICHHE 1

bubnunorexa LIOK

161 CHUCTEMATH3AalNA 3HAHUH 110 TEME https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBubiil ypok. O000IICHHE 1
162 CI/ICTEMaTmZEHﬂ 3HaHH;III 10 TEME bubmorexa HOK
https://m.edso0.ru/3149956b
"luramuka"
PesepBHbIil ypok. O000LICHHE 1
163 CI/ICTEMaTI/IB:III)I/ISI 3HaHHfIHl 10 TEME bubmorexa LIOK
https://m.edsoo.ru/0f9752ac
"CraTtuka TBEpa0TrO TeNna"
PesepBHbIil ypok. O6001ICHIE 1
164 CHCleMaTI/BZEHﬂ 3HaHI/II>'IHl 10 TeMe bubmoreia LIOK
https://m.edsoo.ru/6c0df9cc
"3aKOHbI COXpaHEHUsI B MEXaHUKe"
PesepBHelit ypok. O600111eHNE 1
165 CHCTEMATHU3alls 3HAHUM 110 TEME bubmuoreka [IOK
"OCHOBBI MOJICKYISIPHOKHUHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
Pesepubiit ypok. O600611eHIE 1
166 CHCTEMATHU3alNs 3HAHUM 110 TEME bubmuoreka [{OK
"TepmoanHamuka. TeninoBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHbBI"
PeseprubIil ypok. O60061eHIE 1
167 CHCTEMAaTHU3allHisl 3HAHHUH 110 TeMe bubmmorekxa [IOK

"ArperatHbleé COCTOSIHUSI BEIIECTBA.
da30BbIe NEPEXOBI"

https://m.edsoo.ru/59cabc91
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PesepBHelil ypok. O000IICHHE 1

168 CHUCTEMaTH3aIlUs 3HAHUH 110 TEME 1 bubmmorexa LIOK
" B " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T0JIe
160 | cnmonmmsaiun sname ot 1 Eumaorea LIOK
" LVI . https://m.edsoo.ru/3cae6dal
[TocTOsTHHBIN 2JIEKTPUUECKUI TOK
P i . 0606
170 cnerevarusatyn s o e 1 Eumaorera LIOK
" B " https://m.edsoo.ru/cc7681d4
Toku B pa3nnyHBIX cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

Ne Koanvecrso yacos JHara D1eKTpoHHbIe HUPPOBLIE
Tema ypoka

n/m Bcero Konrtposnbubie IIpakruueckme  HM3y4YeHHs  oOpasoBaTesbHbIE

padoTbI padoThbI pecypcnl
B3aumoneiicTBrue MOCTOSHHBIX
1 Mal"HI/IT(le Y TIPOBOJTHUKOB C TOKOM. 1 bubamorexa LIOK
https://m.edsoo.ru/487a8593

MarunutHoe nosne. ['unoreza Ammnepa
BexTop MarHuTHOM MHIYKITHH.

5 [IpuHuun cyneprno3uun 1 bu6nmoreka LIOK
MArHMTHBIX ToJiei. JIuauun https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU

3 MarnuTtHO€E 110J1€ IPOBOIHUKA C 1 Bbu6mmoteka [JOK
TokoM. OmbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HamnpaBJICHHE U 1 bubmmoreka [JOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau 1 bubmorexa HOK

https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DeKTPON3MEPHUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U

7 MOAYJb. JIBH>KEHME 3apsKEHHOU 1 bubmmnoreka HOK
YaCTHUIIBI B OJJHOPOIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJje

8 Pemenne 3amau 1 bubmorexa HOK

https://m.edsoo.ru/504e98c7
bubnunorexa LIOK

o Pabora cuutet Jlopenua 1 https://m.edsoo.ru/d518be4b

10 Pemrenue 3amau 1 bubnunoreka [JOK
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https://m.eds00.ru/93617bd9

MarsauTHOE 110JI€ B BCIICCTBC.

bubnunorexa LIOK

1 f;fi;iaeﬁf;m’ fapa- https://m.eds00.ru/30ff9608
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [IpumeHnenne bubnrorexa LIOK
(epPOMATHETIKO https://m.edsoo.ru/0b58190a
13 Permrenue 3agad mo reme bu6nmorexa LIOK
"MarauTtHoe moie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3amag mo Teme bubnunoreka LIOK
"MarnuTtHoe noie" https://m.edsoo.ru/41c4ae8a
o | e
e — https://m.edsoo.ru/b3efa0cl
bubnnorexa [JOK
16 DAL i nykm https://m.edsc]i).ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuorexa [IOK
dapages https://m.edsoo.ru/a6dec188
18 Buxpesoe anekTpudeckoe mnosie. bubmuoreka [IOK
Toku dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnmnorexa [JOK
IPOBOJTHUKAX https://m.edsoo.ru/0235cc02
bubnuotexa [JOK
20 Pemere sanas https://m.edsi.ru/4dfda618
bubnmnoreka [JOK
21 Hpapiro Jletiita https://m.edS(])lo.ru/bbc22726
99 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK

HWHAYKTUBHOCTHU B LICTIN

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



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d

IIOCTOAHHOI'O TOKa

93 SBnenune camounaykiuu. IJ1C bu6nmmoreka [IOK
CaMOMHIYKIIUH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKH bubmuorexa [IOK
C TOKOM. DJIEKTPOMArHUTHOE I10JI¢ https://m.edsoo.ru/b3cOad1l
25 Pemienne 3agau bubmmorexa LIOK
A https://m.edso0.ru/88f69d2b
000
e 3O ao IEIGH;/ICGI/I (;I/ICTeMaTI/ISaLII/I}I BuGmorexa LOK
HaHMH 110 TEM
N " https://m.eds00.ru/76484025
DIeKTpoANHAMUKA
97 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"DnekTpoauHamMuKa" https://m.edso0.ru/8ae09h98
o | Konetaremnan cnoreu BuGamorera LIOK
B HBIC KOJICOaHus.
s https://m.edsoo.ru/7c¢1db385
["apmonnueckue KonedaHus
K
. https://m.edsoo.ru/87ce9498
JIBYDKECHUN
DHepreTuyeckoe onucanue. BeiBoa
30 rapwomcckux xoneGari 5 BrGmmorexa 10K
P https://m.eds00.ru/e3c99692
SHEPTeTHYECKOTO 1
KHHEMATHYECKOTO OIHCAHUS
bubnunorexa LIOK
31 A OaHui
MILIHTYZ8 i pasa Konebarni https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJIeOAHHIA. Bubmiorexa [IOK
32 [Teproa ManbIx cBOOOIHBIX

KoJIeOaHMIT MaTeMaTHYECKOrO

https://m.edsoo0.ru/e0399319
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MasiTHUKa. [leproa cBOOOTHBIX
KoJie0aHUl NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

33 BreinyxaeHHbIe KOJIeOaHUS. bubmorexa HOK
https://m.edso0.ru/72e93d09
Pe3onanc
bu6nmoreka [IOK

34 ABTOKOTICOAH 1A https://m.edsoo.ru/6add2644

bubnuoreka [{OK

35 Pemrenwue 3amau https://m.edsoo.ru/addeec71

https://m.eds00.ru/756123c5
Ypok-koHpepeHus
36 "I\I;[exaHI/I‘I(ECII:I/ICILOJIC6aHI/Iﬂ B bubmorexa LIOK
| https://m.edso0.ru/8ef587be
MY3BIKAJIbHBIX HHCTPYMEHTAX
O06o001IeHNe U CUCTEMaTH3aIs
37 3HaHHI;II 10 TEME "MexaHquIlKHe bubmorexa LIOK
https://m.edsoo.ru/eb84182f
KoJsieOanus"

38 DNEeKTPOMAarHUTHBIE KOIeOaHMUS. bubnnorexa [JOK
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b

39 aMIUTUTY/IBI 3apsiia KOHACHCATOpa C bubmuoreka [IOK
aAMILTUTY/IOM CHJIBI TOKA B https://m.edso0.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpE

40 3aK0H COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
U7eabHOM KOJiebaTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromniye 3JIeKTPOMarHUTHBIC

41 KOJ‘I}:gaHI/IIIj[. BI)IHY)Kl))IeHHI)Ie bubmorexa LIOK

https://m.edso00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
42 [lepemennsiit Tok. Pe3ucrop u bubmuoteka [IOK
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KOHACHCATOP B LCIIHU IICPEMCHHOI'O
TOKa

https://m.edso0.ru/84836152

43 Karymika MHIyKTUBHOCTH B LIeNIU Bu6mumotexa [JOK
HEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akon Oma 1l 3JIEKTPUYECKOM bu6nmoreka [IOK
LEIH [IEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
Mo1iHOCTh IEPEMEHHOTO TOKA.
45 AME‘II/ITY,HHOGPI/I JeicTByoIIee bubmorexa HOK
https://m.edsoo.ru/lcac6c4c
3HAYCHHME CHJIBI TOKA M HANIPSHKCHUS
46 Pe3oHaHC B 25IeKTpUYECKOM TeTH brbmmorexa LIOK
https://m.edso00.ru/087506df
47 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/al16836a4
WneanbHbIi TpanchopmaTop.
48 IIpou3sBoacTBO, Nepenaya u bubmuoreka [IOK
NOTpPeOJICHUE INEKTPUICCKON https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
MIPOM3BOJICTBE AJIEKTPOIHEPIHH.
49 KF})/JILTyp)EII HCHOHBS(;[BpaHHﬂp Bubmmorexa IOK
. https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU
but6mmorekxa [IOK
50 Pemmerme 3a/127 https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
>1 Pemmerme 3a/127 https://m.edso0.ru/7cab59f8
59 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK

3HAHUH 110 TEME

https://m.edsoo0.ru/401024a9
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"DNeKTpOMAarHUTHBIE KOJIeOaHus "

MexaHndecKkre BOJHEI.

53 XapaKkTepUCTUKN MEXaHHUECKUX Bubmmorexa IOK
https://m.edso00.ru/a58e109f
BOJTH
54 CBolicTBa MEXaHUYECKUX BOJH bubmmorexa LIOK
https://m.edso00.ru/d9ae1000
55 3ByK. XapaKkTEpUCTUKH 3ByKa Bubmmorexa IOK
https://m.edso00.ru/138b6f09
56 Wudpassyk u ynprpassyk. LllymoBoe Bu6moteka [IOK
3arpsi3HEHNE OKPYKAIOIIEH Cpesibl https://m.edso0.ru/7380038f
57 Pemenue 3agau bubmmorexa LIOK
https://m.edsoo.ru/cfd918bf
DNEKTPOMArHUTHBIE BOJTHBI.
58 I/ISJIyTII;HI/IC JJIEKTPOMArHUTHBIX Bubmmorexa IOK
https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJH.
60 [TpumeHnenune 1;JIeI<Tp0MarHI/ITHI>1x Bubmmorexa IOK
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeneBuacHus. Paguonokanus. bubnunorexa LIOK
DJEeKTPOMAarHUTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKPYXKArOIIeH Cpebl
62 KonTponbhas pabota no teme bu6muoreka [JOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnuotexa [JOK

pacrpocTpaHeHUs CBeTa

https://m.edso0.ru/f9566406
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Pemenue 3agau Ha npuMeHEHUE

64 3aKOHA MPSIMOJIUHEHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
pacrnpocTpaHCHHS CBETa
65 Otpaxenue ceta. [lnockoe bubmmoreka [JOK
3epkaio. Cepuueckoe 3epKaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AOCOIIOTHBIN
1 OTHOCHUTEJIbHBIN IIOKA3aTelb
66 npenomiieHus. [lomHoe BHyTpeHHEE bubmmorexa LIOK
. https://m.edsoo.ru/bc2e55cd
oTtpaxkeHue. [IpenenbHblil yron
MOJTHOTO BHYTPEHHETO OTPAXKCHUS
Pemrenne 3a1au Ha IpUMEHEHUE
67 3aKOHOB mpixcmmi PEIOMIICHUS bubmmorexa LIOK
https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B npusMme. Jlucnepcust
68 CBeia.ygnomHL?ﬁ COCT3I.][3 6en§r0 bubmrorexa LIOK
https://m.edsoo.ru/d8elc3be
cBeta. [IBer
69 JIunzel. @OKYCHOE PacCTOSIHUE U bubmuoreka [IOK
ONTHYECKAs CUJIa JIMH3BI https://m.edso00.ru/60441359
70 [TocTpoenue n3o0pakeHni B TMH3aX bubmmnoreka HOK
U UX CHCTEMaX. Y BeINYEHNE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenne 3a1au Ha mocTpoeHUe
71 H306pa>KeHIfI7I nonyqaelxl?[mx c Bubmmorexa HOK
’ https://m.edso0.ru/5a868f09
MTOMOIIBIO JIMH3
72 I'ma3 xak onTuyeckas cucrema bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst ) Butmorexa LIOK
73 MPUMEHUMOCTH T€OMETPHICCKOH

OIITUKHU

https://m.edsoo.ru/cd174al10
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74 CKOpoCTh CBETA U METO/BI €€ bubmmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
75 Hucnepcus ceera bubmmorexa LIOK
https://m.edsoo.ru/lel6cc6e
bubnuorexa [IOK
76 Hurepeperiins caera https://m.edsg).ru/5fc0c638
https://m.edso0.ru/c6416d48
MUHUMYMOB
78 Pemienne 3agau bubmorexa LIOK
https://m.eds00.ru/3061de2b
79 [Ipumenenue naTepdepeHun bubmroreia LIOK
https://m.edso0.ru/668edbc8
bubnunoreka LIOK
80 Jludparuns caera https://m.edsoo.ru/12ed04b5
81 JudpaxknuonHas pemeéTka. Y cioBue bubmmnoreka HOK
HaOJIFO/ICHHUS TIIABHBIX MAKCHMYMOB https://m.eds00.ru/f998d964
82 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/d58c411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
[Monsipuzanus cBera https://m.edso0.ru/e9890fe9
bubnuoteka [JOK
84 Pemmerme 3a/127 https://m.edsi.ru/056c8158
85 CBeToBbI€E ABJICHUS B IPUPOJIE Bubmmorexa HOK
https://m.edso00.ru/0b36363d
86 O00011eHNe U CUCTEMATU3ALIS bubmmorekxa [IOK
3HaHu# 1o Teme "OnTuka" https://m.edso00.ru/8a14748b
87 KonTtponbhast paborta mo teme bubnuotexa [JOK
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«OnTuka

https://m.eds00.ru/82315dd4

['paHUIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXAHUKU. 3aKOHBI

bubnunorexa LIOK

88 JICKTPOAMHAMUKHI M IPUHITUATT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIIBHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubmuorexa [IOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOI
untepsai. [IpeoOpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnnorexa [JOK
OTHOCHUTEIBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI
01 OHeprus U UMILYJIbC bubnuoreka [IOK
PENSATUBUCTCKOMN YaCTHIIBI https://m.edso0.ru/853a64fc
CBs13b MacChl ¢ SHEPTUEH U
92 UMITYJIbCOM peHﬂTHI;HCTCKOfI bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTUIIBI. DHEPTHs MOKOs
93 PaBHOBeCHOE TEIIIOBOE M3TYUCHHE bubnuorexa LIOK
https://m.edsoo.ru/f54035a5
94 3akoH cMelrennsa Buna bubmorexa HOK
https://m.edsoo.ru/1c5ff752
95 I'mmoresa M. Ilnanka o kBaHTax. but6mmorekxa [IOK
@DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEPIItS H HMIIYIIEC GOTORa https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTo A. T bubmuoteka [IOK

CroneroBa. 3akoHbl poTordexTa

https://m.edsoo.ru/8c68e5b9
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VYpaBHenue DiHIITEHA 17151

" " bubmmorexa LIOK
%8 orosddexa. "Kpacwas rpanuna https://m.edsoo0.ru/01ef4556
doTtorpdexra
99 Hasnenue ceera. OnwiTh [1. H. bubnuorexa [JOK
JlebGenena https://m.edso0.ru/64b4f966
100 BoJsiHOBEBIE CBOIICTBA YacTH bubmorexa HOK
H https://m.edsoo.ru/f59cfcec
o1 EOH?H ne bporins. IlgI/IHa BOJIHEI JI€ BuGmorexa LIOK
POHIIA 1 PAsMEPEL O H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3alUU JBUXKYIICHCS YaCTUIIBI
102 KopnyckyiasapHO-BOIIHOBOM AyaIU3M bubmorexa [IOK
PrycKyIip Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHCTaJLIaX https://m.edsoo.ru/30dbal8c
po p?' 00 f) ev https://m.eds00.ru/65783dec
HeomnpeaenéHHocrel [ elizendepra
bubmmoteka IIOK
1 P
05 CIICHHE rpadHUecKuX 3721 https://m.edsoo.ru/e70195hbd
bubmmoteka IIOK
1 P ¢
06 CHICHIE PACHCTHPIX Sa/ad https://m.edsoo.ru/ee9b3182
eHo . ’ "Op YCKYIAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaliu3m
oma- cTap one © https://m.edso00.ru/312b750a
Pezepdopna
109 [Toctymater bopa bubmmoreka [JOK
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https://m.edsoo.ru/404dfa9a

110 Buapl ciektpoB. CrieKTp ypoBHEH bubnuorexa [JOK
SHEPrUH aTOMa BOJOPOAa https://m.edsoo.ru/cf74b11a
111 CHOHTaHHOE U BBIHYXKJICHHOE bu6nmoreka [IOK
U3JIy4YeHUE CBETa https://m.edsoo.ru/f945d85c
bubnunorexa LIOK
112 Jazep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eitzen6epra-lBanenko. 3apsa u Bu6moteka [IOK
MaccoBO€ YHCIIO sijpa. V30Tomsbl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paJInOaKTUBHOT'O pacraja.
CBoiicTBa HOHU3UPYIOIIETO Butnorexa LIOK
114 HanyeHms. Buiirne https://m.edsoo.ru/aab98bef
pPaIuoOaKTUBHOCTU Ha KUBBIE
opranusmsl. /lo3zumerpus
DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.
SAnepusie cunbl. Jlepekt maccobl
anpa. SlnepHsie peakuun. SnepHeie Butmorexa LIOK
115 peaxtopu. IIpobaemst https://m.edsoo.ru/ff1758d0
YIPABISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTHYECKUE aCIIEKThI
pPa3BUTHS SAEPHON SHEPTETUKHU
Meroas! perucTpannuy u
MCCJIEIOBAHMS DJIEMEHTAPHBIX
116 yactull. DyH1aMeHTaIbHbIE but6mmorekxa [IOK

B3aUMOJIEUCTBUS. bapnoHbl, ME3OHBI
u sentousl. [Ipencrasnenue o
CranpaprtHoil Moaenu. KBapk-

https://m.edsoo.ru/1ac08a5hb
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TJIFOOHHAaA MOACIIb aIPpOHOB

®uzuka 3a npenenamu CTaHIapTHOM
Mozenu. TémHas Marepus U TEMHas

bubnunorexa LIOK

17 sHeprust. EmuHcTBO hmsmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPA
118 OTanbl pa3BUTHS ACTPOHOMUU. bubmuorexa [IOK
3Ha4YeHHEe aCTPOHOMHUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PU3UKH
119 JU1s1 OOBSICHEHHUSI TIPUPOIBI bubmuoreka [{OK
KOCMHYECKUX 00BEKTOB. METOIbI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKHUX HCCIICTOBAHUI
CoBpeMEHHBIC ONITHYECCKUE
120 TeJ‘IeI::KOHLI PaaMOTEIECKOIIbI bubmorexa HOK
’ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHMS
Bup 38€3mH0T0 HeOa. Co3Be3us,
121 SIpIilI/Ie 3B§3)II>I IUTAHETHI, UX ’ bubmmorexa [OK
’ ’ https://m.edsoo.ru/aac588eb
BHJIIMOE JBUKCHUE
Conneunas cuctema. ConHILE.
122 CoitHeYHast aKTUBHOCTb. I/I:TO‘-IHI/IK bubamorexa LOK
. https://m.edso0.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3/1bI, KX OCHOBHBIC
123 XapakTepUCTUKHU. [lnarpamMmma bubmuoteka [IOK
"'CIeKTpaJIbHBIN Kace — https://m.edso0.ru/42169944
CBETUMOCTB"
124 3Be3/1bI TJIaBHOU bubmuoreka [{OK
[IOCJIE0BATEILHOCTH https://m.edsoo.ru/b3ch766¢
125 BuyTpennee ctpoeHue 3BE31. bu6muoreka [JOK

CoBpeMeHHbIe MPECTABICHUS O

https://m.edsoo.ru/d09da494
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MIPOUCXO0KICHUH U SBOJIIOLIUU
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3

Muneunsiii [1yte — Hama ['anakTuka.

126 Tunel ranaktuk. YEpHble ABIPHI B bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a

Apax raJlakTUK
Bcenennas. Paciiupenue

127 Bcenennoii. 3akon Xa66ma. Teopust bubmmoreka [JOK
Bonbioro B3peiBa. PenmkToBoe https://m.edsoo.ru/3dbdf0d2
U3JTy4eHUE

128 MacmrabHas ctpykTypa Beenennoii. bubnuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobdieMbl bubnnorexa [JOK
ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3nYecKuil TPaKTUKYM 110 TEME
"HccnenoBanue MarHUTHOTO MOJIS
MOCTOSTHHBIX MAarHUTOB" WJTH

130 "UccmenqoBaHue CBOUCTB bu6nmorexa LIOK
(deppoMarHeTHKOB" UK https://m.edsoo.ru/67361aef
"UccnenoBanue aeiicTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"
Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa” win
"N3y4yeHne 3aBUCUMOCTH CHJIBI Bumorexa 1IOK

131 AmMriepa OT cuiIbl TOKa'" MU

"Onpenaenenre MarHUTHON
WHAYKIIHA HA OCHOBE U3MEPCHHUS
cuiibl Ammnepa"

https://m.edsoo.ru/fcae91e9
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Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUA

132 9JIEKTPOMArHUTHON HHIYKIMA" WK https://m.edsoo.ru/c36658da
"OnpeneneHne HHIYKINA
BUXPEBOTO MAarHUTHOTO MOJIs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS
133 CaMOI/IHH,HyKI_II/II/I" i "Coopka bubmmorexa HOK
https://m.edsoo.ru/b8fb6391
MOJICIIN AJICKTPOMArHUTHOTO
reseparopa"
Pu3n4ecKuil IPAKTUKYM 110 TEME
134 "N3mepenue neproa CBOOOTHBIX bu6nmoreka LIOK
KOJIcOAHHMH HUTSHOTO U TPYXUHHOTO https://m.edso0.ru/5d159d35
MasTHUKOB"
Du3ndecKuil IPaKTHKyM 10 TEME
135 "Hpeo6pa3013a§ne aHe};/)THH B Bubmotexa [IOK
| https://m.edsoo.ru/a28026hd
NPYKUHHOM MasiTHUKE
Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes MociieI0BaTeIbHO
136 COI;II/IHéHHEfe KOHJICHCATOP bubmmorexa [OK
| ’ https://m.edsoo.ru/89dc2d90
KaTYIIKYy U pe3ucTop” uiu
"HccnenoBanue paboThl HICTOUHUKOB
CBE€Ta B LIETIH NMEPEMEHHOI0 TOKa"
Du3ndecKuii TPaKTHKYM 110 TEME
137 "U3yuenue napI;MeTpc?];vI 3BYKOBOM bubmorexa LIOK
| https://m.edsoo.ru/b100661a
BOJTHBI
138 Ou3nyecKkuil NPakTUKyM IO TeEME bu6muoreka [JOK

"N3mepeHue nokasarens

https://m.edso0.ru/42569eal
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MIPEJIOMJIEHUS CTEKJIa" WIn
"I[Tonyuenne n3o0pakeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja U’
JUH3bI"

139

140

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUAKUX JIMH3)" WiIn
"N3mepenue GOKyCHOTO pacCTOSHUS
paccerBaronuX JUH3"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue qudpakimm,
uHTEephEPEHITNU U TOJIIPU3AIIIT
cBera"

bub6nmoreka [IOK
https://m.edso0.ru/b879fb3f

bubmuoreka [{OK
https://m.edsoo.ru/8b7ac737

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T10J1¢)"

bubnmorexa LIOK
https://m.eds00.ru/63756¢47

142

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [lnanka Ha
OCHOBE UCCIIEJOBaHMs
doroapdexra" nm "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA YEPE3
CBETOJINOJI OT HaIpsLKEHUA"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue criekTpa
pa3peKEeHHOr0 aTOMapHOT O
BOJIOPOJIa U U3MEPEHUE MOCTOSIHHON

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

bu6nunorexa LIOK
https://m.edsoo.ru/ec651eb8
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Pun6epra"

144

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" uinu "N3yduenue
MOTJIONICHUS OeTa-4acTHI]
amomMuHuem"

bubnunorexa LIOK
https://m.edsoo.ru/c3dabebe

145

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmronenus 3BE31H0T0 HEOA
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JIJIs1 ONTpeACIICHUs
MOJI0’KEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 38€361" win "HabmroneHus B
tesieckon JIyHbI, MIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKoruteHui"

bubmuoreka [IOK
https://m.edso0.ru/1072021e

146

O06o0011eHre U cUCTeMaTU3alus
3HaHui. Poib pu3ukM 1 acTpoHOMUU
B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOH chepax NesTeIbHOCTH
YyejloBeKa

bubmmoteka IIOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3ALMS
3HaHui. Pons 1 MecTo pu3uku u
ACTPOHOMHUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHpa

but6mmoreka [IOK
https://m.edso0.ru/18f19f7c
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O00011eHUE U CUCTEMATU3 AL

3HaHuil. Posb pusmveckoit Teopuu B

dbopMUpOBaHUHU TIPENICTABICHUI O
buznyecKoil kKapTuHE MHUpa, MECTO

bu6nmoreka [IOK

148 (bu3nUeCKOil KapTHHBI MUPA B https://m.edsoo.ru/e7d400f4
00111eM psily COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJE
149 O000I11IeHNE U CUCTEMATU3ALUS bu6nmoreka LIOK
3HaHuii mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEeMaTH3alHs bubnuorexa [IOK
3HaHuii mo reMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHNe U CUCTEMaTH3alIs bubnnorexa [{OK
3HaHu# 1o teme "JluHamuka" https://m.edsoo.ru/2dfbafcs
O06o0mIeHre U cucTeMaTr3aIus
152 3H&1HI/II;II o TeMe "CrtaTHka TI]-_:epILOFO bubmmorexa [IOK
| https://m.edsoo.ru/3ccad82e
Tena
O06o0mIeHre U cucTeMaTru3aIus
153 3H&1HI/II;II mo Teme "3aKOHBI ) bubmmorexa LIOK
\ https://m.edsoo.ru/32a4d1a0
COXPaHEHUS B MEXaHHUKE
O00011eHNEe U CUCTEMATU3ALIS
3HaHui o Teme "OCHOBBI bu6mmoteka IIOK
154 .
MOJIEKYJISIPHO-KUHETHUECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O0o00mIeHNEe U CHCTEMaTH3aITHs
155 3HaHHH“1; 10 TEME "TepMO,ZII/IHI;MI/IKa. bubmmorexa LIOK
https://m.edsoo.ru/c63f7c10
TemnoBble MalIUHEL"
156 O00011eHre U CUCTEMATU3ALIS but6mmorekxa [IOK
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3HaHUU 110 TeMe "ArperaTHble
cocTosHus BelecTBa. Pa3oBble

https://m.edsoo.ru/1d36b5b1

nepexomnl"
00600
157 wasmii n0 rewe "mercrpuracoros BuGanotexa 10K
" P https://m.edsoo.ru/3bf0def9
oJie
O0600611IEHNE e
158 | amarai no reme "Tloerommmt BuGanotexa 10K
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
0000
159 3Ha(1)ml;e:: ieizlf'?sr; EHSZSJI:I/}IIIIHLIX bubmnorexa [IOK
" P https://m.edso0.ru/3d40077a
cpemax
160 O000I11IeHNE U CUCTEMATU3AIUS bu6nmorexa LIOK
3HaHUM 1o Teme "MaraurtHoe mnose" https://m.edsoo.ru/3b4c06ae
P I . 0000
161 c;Z:f:)falilnnzzp ;z 3Ha}(1)1/11;1H zziee;le bubmmorexa OK
" B " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHSI
P I . 06006
162 cnoremamaten smarmi no rewe BuGanotexa LIOK
1 https://m.eds00.ru/d6310bfd
"Mexanndeckue KoieOauus"
P I . 06006
163 cnoremammsates smarmi no reve BuGaworexa 10K
" B " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOaHHs
PesepBHslit ypok. O6001ICHHE U
164 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME bubmuoreka [{OK
"MexaHHnYeCcKHE U https://m.edso0.ru/96a7a2dd
AJIIEKTPOMArHUTHBIE BOJIHBI"
165 Peseprubriit ypok. O6001eHuE 1 bubnuorexa [JOK
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CHUCTEMATH3alMs 3HAHUH 110 TEME
"Onrtuka"

https://m.edso0.ru/52ad1603

PesepBHeiit ypok. O600IICHHE U

166 CHCTeMaTU3alusl 3HAHUH 110 TEME 1 bubmmorexa LIOK
https://m.edsoo.ru/5bec1c65
"OcHoBel CTO"
PesepBHbIil ypok. O0001ICHHE 1
167 CHUCTEMAaTH3als 3HAHUH 10 TEME 1 bub6nmoreka [IOK
"KopmycKyisipHO-BOJIHOBOI https://m.edsoo.ru/f7¢59d38
nyanu3m"
PesepBubiit ypok. O000IICHHE U
168 CI/ICTEMEITI/ISZEI/I}I 3HaHI/II§l 10 TeMeE 1 bubmmorexa LIOK
https://m.edsoo.ru/1f511654
"®duzuka aroma"
PesepBuslit ypok. O60011eHNE U
169 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1 bu6nmoreka LIOK
"dwu3rka aTOMHOTO S7Ipa U https://m.eds00.ru/905c5ce0
3JI€MEHTapHBIX YaCTHIL"
PesepBnbril ypok. O60011eHnE 1
170 CI/ICTEM&TI/BZEI/I}I 3HaHI/II;IH 0 TEME 1 bubmorexa HOK
https://m.edsoo.ru/2bffb94c
"JneMeHTh! acTpodu3uku”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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