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IHHOACHUTEJIbBHASA 3ATINCKA

[Iporpamma mo ¢usuke Ha ypoBHE CpeaHero oomero oOpazoBaHus pa3padoTaHa Ha
OCHOBE TMOJIOKEHUN U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOU
nporpamMmebl, npenactaBieHHsix B ®I'OC COO, a Taxke ¢ yuérom (enepanbHO pabouei
nporpammbl Bocnutanusi 1 KoHuenmum npenojgaBanus ydeOHoro mpeamera «Du3mkay B
oOpa3zoBaTenpHbIX oOpraHm3anusx Poccuiickoit ®eneparun, peaau3yloNMX OCHOBHBIE
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma mo (¢u3uke ompenenser o00sA3aTeNbHOE TNPEAMETHOE COJIEpIKAHHE,
YCTaHABJIMBAET PEKOMEHIyEMYIO MOCIIEA0BATEILHOCTh U3yYEeHUSI TEM U Pa3/ieioB y4eOHOTO
npeaMera ¢ Yy4€TOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTUKA Y4eOHOTO
mpolecca, BO3pacTHBIX oOcoOeHHocTeill oOyuatomuxcs. Ilporpamma mno ¢usuke paér
MIPEJICTaBICHHUE O LEJISIX, COJePKaHUM, OOIIEeH cTpaTernu 00y4YeHus, BOCIIUTAHUS U PA3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

Nzyuenne kypca (QU3NKH YriayOIEHHOTO YpPOBHS TO3BOJISIET PEATM30BATH 3aqaud
npohecCHOHATFHON OPUEHTAITNH, HAIIPABIICHO HAa CO3/IAaHUE YCIOBHM JUIS MPOSBICHUS CBOMX
WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaKIbIM OOYYaIOMIMMCS, KOTOPBIC
HEOOXOUMBI JIi TPOJOJDKEHUST O00pa3oBaHMA B OpraHu3alusAX MpodeccCHoHaTBHOTO
00pa3oBaHus MO Pa3TMIHBIM (PU3MKO-TEXHUIECKUM ¥ WHXEHEPHBIM CIEIIHATBHOCTSIM.

B mporpamme no ¢usnke onpenensroTcs IUIaHUPYEMbIe Pe3ylIbTaThl OCBOCHHUS Kypca
Gu3MKN Ha YpOBHE CpeaHEero ooOmero oOpa3oBaHUS: JHMYHOCTHBIE, METalpeIMETHBIC,
npenMeTHele  (Ha yriiyOnéHHOM  ypoBHE). HaydHO-MeTomosoruueckoil OCHOBOW st
pa3paboTku TpeOOBaHWH K JIMYHOCTHBIM, METalpeAMETHBIM ¥ IMPEIMETHBIM pPe3yJbTaTaM
00yJarommxcsi, OCBOMBIIMX MporpaMMy 10 (¢HU3WKE Ha YpOBHE CpeIHEro oOIero
o0pa3oBaHus Ha YriyOJIIEHHOM YPOBHE, SIBJISETCS CUCTEMHO-/1EATEIbHOCTHBIN TOJIXOI.

[Iporpamma 1o ¢u3uKe BKIIOYACT:

IUTAHUPYEMBbIE PE3YJIbTaThl OCBOEHMs Kypca (PU3MKHM Ha YriayOl€HHOM ypOBHE, B TOM
qucIIe IPEIMETHbIE Pe3ybTaThl O ToAaM 00yUYeHHUs;

coJiepxkaHue yueOHoro npeamera «Pu3nkay 1o rogaM oOydeHus.

[Iporpamma mo ¢u3uke MUMeeT NPUMEPHBINA XapaKTep M MOKET ObITh HCIOJIb30BaHa
YUUTENAMU (PU3UKHU 7151 COCTABIICHUS CBOMX pabouuX MPOrpamMM.

[Iporpamma 1o ¢u3nke HE CKOBBIBA€T TBOPYECKYI0 HMHHULMATHBY Y4HUTENEH MU
IIPEJOCTABISET BO3MOXKHOCTH JUI peaU3alMyd PA3JIMYHbIX METOAMYECKHX IOIXOJ0B K
IIPEoIaBaHui0 (PU3MKU Ha YrIIyOJEHHOM YpPOBHE IPH YCIOBUU COXPAaHEHMS 00s3aTesIbHOM
YacTH COJEp KaHus Kypca.

®dusnka Kak Hayka o HambOojee OOMIMX 3aKOHAX NPUPOAbI, BHICTYNAs B KauecTBe
y4yeOHOTo IpeaMeTra B IIKOJIe, BHOCHUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUM 00
okpyxatomieM mupe. IlkoabHbIH Kypc GU3MKH — CHCTEMOOOpPA3yHOIIU Al €CTECTBEHHO-
Hay4HbIX Y4eOHBIX IPEIMETOB, IOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAaT B OCHOBE IPOLIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouojorued, ¢usmueckoil reorpadueil U acTpOHOMHUEH.
Vcnonp3oBaHne M aKTUBHOE NpPHUMEHEHHE (PU3MYECKUX 3HAHMM ONpeienuio XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe 3HEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIy4YeHHsS HOBBIX MaTepUaloOB C 3a/JlaHHBIMHU CBoiicTBaMu. M3ydeHnue Qu3MKu
BHOCUT OCHOBHOH BKJIaJd B (OPMHPOBAHME €CTECTBEHHO-HAyYHONH KapTUHBI MHpa
oOyuyaromierocsi, B (popMupoBaHHEe yMEHHH MPUMEHATh HAyYHBIH METOJ MO3HAHWS IpU
BBITIOJTHEHUH UMU Y4eOHBIX HCCIIe10BaHHH.

B ocHOBy kypca (QU3MKH Ha ypOBHE CpEJHEro oOuiero oOpa3oBaHMs IOJIOKEH P
ujel, KOToOpble MOYKHO paccMaTpUBaTh KaK MPUHLUIIBI €T0 MOCTPOSHHUSL.

Hoea wuenocmmnocmu. B COOTBETCTBUM € HEH Kypc SBIS€TCS JIOTHUECKH
3aBEpILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3/ielioB (PM3MKH, BKIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.



Hoesa zenepanuzayuu. B cCOOTBETCTBHM C HEW Marepuai Kypca (U3MKA 0ObeIUHEH
BOKPYT (pU3UYECKUX Teopuid. Bemymmm B Kypce siBisieTcss popMUpOBaHUE MPECTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BELIECTBE U I10JIE.

Hoea 2ymanumapuzayuu. EE peanuzanus  mpeanojiaracT — UCIHOJIb30BaHUE
T'YMaHUTApPHOTO TOTEHIMANa (U3MUECKOW HAyKH, OCMBICIIEHHE CBS3M Pa3BUTUS (DU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U SKOJIOTMUYECKUMU
npoobseMamH.

Hoess npuknaonoii nanpasnennocmu. Kypc ¢usuku yriyOon€HHOTO  ypOBHS
MPENIONaraeT 3HAKOMCTBO C IIMPOKUM KpPYroM TEXHHYECKUX M TEXHOJIOTMUYECKUX
MIPWJIOKEHUH M3YYEHHBIX TEOpUN U 3aKOHOB. [Ipu 3TOM paccMaTpuBaroTCsl Ha YpOBHE 00 LINX
MIPE/ICTaBICHUH U COBPEMEHHBIE TEXHUUYECKUE YCTPOMCTBA, M TEXHOJIOTUH.

Hoea rkonozuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJEpXKaHUS,
MOCBSAIIEHHBIX 3KOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C Pa3BUTHEM
TEXHUKM U  TEXHOJIOTWH, a Takke OOCyXJeHHs  MpoOieM  palroHaIbHOTO
MIPUPO/IOIOJIE30BAHUS U SKOJIOTHYECKON OE30MaCHOCTH.

OcBoeHune cojepxaHUsl TMporpaMMbl MO (PU3MKE JOJDKHO OBbITh IOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-IEATEIbHOCTHOrO Tmonaxona. Jius ¢usuku peanmsanusi 3THUX
NPUHIMUIOB Oa3upyeTcsi Ha MCIOJb30BAaHUU CAMOCTOSITENIBHOTO AKCHEPUMEHTa Kak
MMOCTOSTHHO JIeHCTBYyromero ¢akropa yuyeOHoro mpoiecca. s yrioyOn€HHOTO ypOoBHS — 3TO
CHUCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOTO SKCIIEPUMEHTA, BKIIIOYAIOUIEr0 (PpOHTAJIbHbIE
YUYEHUYECKHUE OIBITHI MPU U3YYEHUH HOBOTO MaTepuania, jadopaTopHble pabOThl U pabOThI
npaktukyma. [Ipu 5ToM BO3MOKHBI JiBa crioco0a peanm3anuu (PU3nYecKoro mpakTukyma. B
MEPBOM CIy4ae NMPakTUKyM MpoBoauTcs jaubdo B koHie 10 u 11 kmaccos, 1100 nocie nepBoro
1 BTOPOTO TIOJIYTOJMH B KKJIOM M3 3TUX KJIaccoB. BTopoii coco® — 3To mHTErparus padoT
MPaKTUKyMa B CHCTEMY JIaOOPAaTOPHBIX paboT, KOTOPbIE MPOBOIATCS B MPOLIECCE W3YUYCHUS
paznmena (temsr). [lpuy sTOM moa paboTamMu MpaKTHKymMa TOHUMAETCS CaMOCTOSITEIIBHOE
Hccae0BaHue, KOTOPOE MPOBOJIUTCS 1O PYKOBOJACTBY CBEPHYTOTO, 0000IMEHHOTO BHUIa 0€3
MOIIAaroBOM MHCTPYKIIUH.

B nporpamme no pusuke cucrema y4eHHYECKOTO AKCIIEPUMEHTA, Ja00paTOPHBIX padboT
U TpakTUKyMa TMpeACTaBlieHa €IUHBIM MepeuyHeM. BpiOop TeMaTuku i 3TUX BHJIOB
YUYEHUYECKUX TMPAKTUYECKUX pPaldOT OCYIIECTBISETCS YYaCTHHUKAaMU 00pazoBaTeIbHOIO
mporecca MCX0Jil U3 OCOOCHHOCTEH MOYpPOYHOrO IUIAHMPOBAHMSI W OCHAUICHHsS KaOuHeTa
¢usuku. [Ipu stom obecreunBaeTcs OBIaJieHHE OOYYAIONIMMUCS YMEHHUSIMHU MPOBOJIUTH
NpsIMble M KOCBEHHBbIE M3MEPEHHUS, HCCIEIOBAHUS 3aBUCUMOCTEH (PU3UUYECKHX BEIUYUH U
MTOCTAaHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonbiioe BHHMaHue ynensieTcsl pelIeHUI0 pacu€THBIX M KadecTBEHHBIX 3ajad. [Ipu
9TOM JJisi pacu€THBIX 3a/a4 MPHOPUTETOM SIBIISIOTCS 33/Ja4dl C SBHO 33JaHHON U HESBHO
3alaHHOM (PU3MYECKONW MOJIENbI0, MO3BOJISIIOIINE MPUMEHSTh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3liena Kypca, TaKk U WHTErpupys NpUMEHEHUE 3HAHUN U3
pasHbIX pasnenoB. [l KayecTBEHHBIX 3aJad TMPUOPUTETOM SIBIIAIOTCS 3aJaHHUs Ha
o0BsiCHEHUE/TIpeICKa3aHne POTEKaHUsI (PU3NYECKUX SBICHUI U MPOIECCOB B OKPYKArOIIen
KU3HU, TpeOyromue BbIOOpa  (GU3MYECKOW  MOJeNnu Ui CHUTyallud TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBun ¢ TtpeboBanusiMu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
o0ecreyeHnto y4eOHOro nporecca Kype pU3UKH yriIyOJaEHHOTO YPOBHS Ha YPOBHE CPEIHEro
oOrmiero o6pa3oBaHus JOJDKEH M3y4daTbCs B YCIOBHUSIX MPEIMETHOro kabuHera. B kabuHere
¢bu3MKN JODKHO OBITh HeoOXoauMmoe JadopaTopHOe OOOpYyIOBaHUE MJis BBITIOJHEHUS
yKa3aHHBIX B MpOrpaMMe Mo (U3MKe YYEeHHYECKHX OIBITOB, Ja0OpaTOpHBIX paboT U paboT
MPAaKTUKYyMa, a TaK)Ke IEMOHCTPAIMOHHOE 000PYIOBaHUE.

JleMoHCTpalMoHHOe 000pyAOBaHUE (OPMHUPYETCS] B COOTBETCTBUM C MPHUHIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECIeYMBaET MOCTAHOBKY MEPEUYMCICHHBIX B MpPOTpaMMe



1o (pU3UKe KIHOYEBBIX JEMOHCTPAIHMA U HCCICI0OBAHUS U3Y4aeMbIX SIBJICHUIH U IPOIIECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHCHHIA.

JIaGopaTtopHoe 000pyIOBaHHE ISl YIEHUUYECKUX MPAKTUIECKUX paboT opMupyercs B
BUJIC TEMAaTHYECKMX KOMIUIEKTOB U 00ECIeunBaeTcs B pacuére OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TeMaTHUecKue KOMIUIEKTHI J1a00OpaTOpHOTro 00OpYIOBAaHUS JIOJKHBI OBITh
IIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIIOTOBBIX M LHU(POBBIX TPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3YydeHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

dbopmMupoBaHHE HHTEpeca M CTPEMIICHHS OOyJaromuxcs K HAyYHOMY H3Y4YCHHUIO
MPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIEHUH O HAayyHOM MeETOJieé TO3HaHHAd U  (OPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ylbTaTa U3yueHUs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

(dbopMupoBaHHE yMEHHI OOBSCHATH SBICHHUS C HCIIOJb30BAaHHEM (QU3NIECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(hopMupoBaHHe MpeACTAaBICHUN O POau (GU3MKH JUIS Pa3BUTHUSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;,

pa3BUTHE TMpEACTaBICHUM O BO3MOXHBIX cdepax Oyayuiell mnpodeccuoHaTbHON
NEeSITeNIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOJIrOTOBKAa K JalibHEHIIeMy OOYYEeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTxeHne 3TUX 1eseld o0ecrieunBaeTcsl pelieHueM CIIeIyIoMX 3a1ad B Ipolecce
M3y4deHus Kypca (U3HKH Ha YPOBHE CPETHETO 0OIIEero 00pa3oBaHus:

MpUOOpETEHNEe CUCTEMBbI 3HAHWNU 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (QH3HUKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bM3UKY M DJIEMEHTHI acTPO(PHU3UKH;

bopMupoBaHME YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUA JIs1 OOBSICHEHUS
(Gu3n4ecKux ABJICHUN B IPUPOJE U AJIS PUHATUSA NPAKTHUYECKUX PEIIECHUI B MOBCEIHEBHON
KHU3HU;

OCBOEHHME CIIOCOOOB peEIIEHUS pa3jIMYHbIX 3aJad C SIBHO 33JaHHOM (QU3MUECcKOi
MOJIENbIO, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue (U3NYECKON MoAeiH,
aJIeKBaTHOM yCJIOBHAM 3aiauM, B TOM YMCJI€ 3a]a4 MHKEHEPHOI'0 XapaKkTepa;

[IOHMMaHUe (PU3MYECKUX OCHOB W IPUHIUIOB ACUCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJAMH CaMOCTOSITENIbHOI'O IJIAHUPOBAHUS M MPOBEICHUS (PU3NYECKUX
HKCIIEPUMEHTOB, aHaJIM3a M UHTEpHNpEeTaluu HH()OpPMALUH, ONpeNeseHUs IOCTOBEPHOCTH
MIOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBUHU JUIsl pa3sBUTHsI YMEHHH MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
NeSATeNbHOCTH;

pa3BuTHe HHTepeca K cdepaM MpodhecCHOHAILHONW JesITEeIbHOCTH, CBA3aHHOW ¢
(hUBUKOM.

B cootBerctBuu ¢ tpedoBanusmMu PI'OC COO yrayOnéHHBIH ypOBEHb HM3Yy4EHUS
yuebHoro mnpeamera «®Pusnka» Ha YpOBHE CpeaHEro oouiero obpa3zoBaHMs BbIOMpaeTCs
00yJaromuMucs, MIaHUPYIOIIUMHU MTPOAOKEHHE 00pa30BaHUs MO CHEUATBHOCTIM (HU3HKO-
TEXHUYECKOTO MpoQuIIs.

Ha wusydyenume ¢usuku (yriyOn€HHBIM ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautcs 340 yacos: B 10 kmacce — 170 ywacoB (5 yacoB B Hezenio), B 11
knacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipennaraemselii B mporpaMMe 1o (GU3MKe MepeyeHb JadopaTOpPHBIX M MPAKTUYECKUX
paloT sBISETCS PEKOMEHJOBAaHHBIM, YUYHUTENb JIeaeT BBIOOP IMPOBEACHUS JIAOOPATOPHBIX
paboT M OMmBITOB C Y4€TOM HHAMBUIAYAIbHBIX OCOOEHHOCTEH  0Oydarommxcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

®dwusuka — pyHIaMeHTabHAs HayKa O Tpupojae. HaydHblil MeTo MO3HAHUS M METO/IbI
UCCIIEI0BAaHUS (PU3NYECKUX SBJICHUH.

DKCIIepUMEHT M TEOpHs B Ipoliecce MO3HaHus npupoabl. HabmrogeHue u SKCcriepuMeHT
B (husmKe.

CrocoObl  m3MepeHHs  (U3MYECKMX  BEMUYMH  (aHAJIOTOBBIE W IH(POBEIC
M3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATUNKOBBIE CUCTEMBI).

[TorpemnocT u3mepeHuit Gpu3NYeCKUX BeIUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MopnenupoBanue (u3MUEeCKUX SBJIEHUNM U TIpoleccoB (MaTepuanbHas TOYKa,
aOCOJIIOTHO TBEPIOE TENO, HWIeaNbHAsT >KUIKOCTh, HWJCATBHBIM Ta3, TOUEUHBIH 3apsn).
I'mnores3a. ®u3nyecknii 3aK0H, TPAHULBI €70 IPUMEHUMOCTH. Pu3ndeckas Teopus.

Pons u mecto ¢usuku B pOpMUPOBAHMU COBPEMEHHOM HaydHOM KapTHUHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmuKym.

N3mepenue cuibpl TOKa M HAOpsOKEHUS B ILENMM TOCTOSHHOTO TOKAa MpPH MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO C HH(poBoil mnaboparopueir mno ¢usuke. Ilpumepsl u3MepeHUs
(bu3NYeCKUX BETWYHUH MPU OMOIIH KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndyeckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOTO IBMKEHHA. CHucreMa
OTCY€Ta.

IIpsimas u oOpaTHas 3aa4l MEXAHUKU.

Paguyc-BekTOp MaTepHalbHOM TOYKH, €ro MPOEKIUH HA OCH CUCTEMBI KOOPAMHAT.
Tpaektopusi.

[lepemerienue, ckopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTEpPHAIBHON TOYKH, UX IIPOEKLINUN HAa OCH CUCTEMBI KoopAuHAT. CloXKeHue nepeMeleHui
U CJI0KEHHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BHKEHUE. 3aBUCHUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepUAIbHOW TOUKU OT BPEMEHU U UX TpapUKH.

CBoboaHoe najeHue. Y ckopeHue cB00O0IHOrO najieHus. J{BrwkeHue tena, OpomeHHOro
IIOJ YIJIOM K FOPU30HTY. 3aBUCHMOCTb KOOPJAMHAT, CKOPOCTH M YCKOPEHHUs MaTepUalbHON
TOYKH OT BPEMEHU U UX T'papUKH.

KpuBonuneliHoe nBwxeHue. JIBHKEHHWE MAaTepUAJIbHONM TOYKH II0 OKDPYKHOCTH.
VYrnoBasg u nuHeiHas ckopocTh. [lepuon m uactora oOpameHus. LleHTpocTpemuTenbHoe
(HOpMasbHOE), KacaTeabHOE (TaHI€HIIMATIbHOE) U MTOJIHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuyeckne ycTpOWCTBAa M TEXHOJIOTMYECKHE IIPOLECCHI: CIIMIOMETP, ABHIKECHUE
CHAps/10B, LIETIHbIE, lIeCTepEHYAThIE U PEMEHHBIE ITepejaul, CKOPOCTHBIE JTU(THI.

emoncmpayuu.

Mopnenb cucTeMbI OTCUETA, WIITKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U N3MepeHre MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHue ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomeHHOTO MO YII0M K TOPU30HTY U TOPU30HTAIBHO.

HanpaiieHne ckopocTH NpH IBMKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrI0BOM CKOPOCTH B PEIYKTOPE.



CpaBHeHHME TyTeW, TPAEKTOPUM, CKOPOCTEH IBMKEHUS OJIHOTO M TOrO K€ Tela B
pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOU CKOPOCTH.

N3mepeHue ycKOpeHHs IIpU MPSIMOJIMHEHWHOM pAaBHOYCKOPEHHOM JIBH)KEHUM 11O
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBHKEHUU.

W3mepenue yckopeHHss CBOOOJHOrO MajeHUsl (PEKOMEHJOBAHO HCIOJb30BaHUE
1dpoBoi 1abopaTopun).

W3yuenne nBWXKEHHS Tejia, OPOIIEHHOTO TOpPH30HTaNbHO. [IpoBepka ruUmoTE3Bl O
IpSIMOM NPONOPLHMOHAIBHOM 3aBUCUMOCTH MEXKIY JAJIBHOCTBIO MOJETA M HAaYaIbHOU
CKOPOCTBIO TEJNA.

N3yuenune nBukeHns Tea N0 OKPYKHOCTH € IOCTOSIHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHUMOCTH IepHoa OOpallleHuss KOHMYECKOr0 MasiTHUKa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii  3akoH  Herotoma. MHepumanmbHble  cuctembl  orcuéra. [IpmHnummn
oTHocuTenbHOCTH ["anunes. HennepuuaneHblie cucteMsl 0TcuéTa (onpeaeneHue, IpuMepsbl).

Macca Tena. Cuna. [IpuHImn cynepno3sunuy cuil.

Bropoii 3akoH HeroToHa /1151 MaTepUaIbHON TOYKH.

Tpernit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHs. OKBUBAJIEHTHOCTh TI'PABUTALIMOHHOM W WHEPTHOMU
MAaCCBI.

Cuna TtskecTH. 3aBUCHUMOCTh YCKOPEHMsI CBOOOJHOTO TMAJCHHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHl M OT reorpaguueckoil MHpPOTHl. JIBIKEHHE HEOECHBIX TENl U UX
cnyTHUKOB. 3akoHbl Kenepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBMKyIerocs ¢ yCKOpEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpEHUsI CKOJILKEHUS W CUJIa TPEHUS MOKOS.
Koaddunument tpenus. Cusa conpoTUBIECHUS NPU IBMKEHUH Tella B KHUIKOCTH WUJIU rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hasnenue. ['mapocrarndeckoe nasienue. Cuiia Apxumena.

TexHuueckre yCcTpOoMCTBA M TEXHOJOTWYECKHUE IPOLIECCHI: MOJAIIMITHUKH, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

emoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByx HMIMHAPOB WIM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJAECUCTBYIOIIEH NMPHIOKEHHBIX K TEIy CUJ C IMPOU3BEIECHUEM MAacChl
TeJla Ha €ro YCKOPEHHE B MHEPLIMATILHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTaTe B3aUMOJICHCTBUS TEIL.

N3mepenue macc no B3auMoJEICTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEHHOM NOABEME U MAJICHUH.

IlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CUII TPEHUS TIOKOS, KAUYEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

W3mepeHne paBHOAEHCTBYIOIIEH CHJI TpU JBW)KEHUM Opycka IO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCUMOCTH BPEMEHHU JBM)KEHHUS Opycka MO HaKJIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHUE OT €0 MACCBHI.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3UHOBOM
obpasie, oT ux aedopmarium.

N3yuenue IBHKEHMSI CUCTEMBI TEJl, CBSA3aHHBIX HUTHIO, IIEPEKUHYTOU 4Yepe3 JIETKUU
OJI0K.

N3mepenne kodpduimieHTa TpeHHS IO BEJIMYUHE YIIIOBOro Kodddummenra
3aBUcHUMOCTH Frp(N).

WccnenoBanue fBHkeHUsT Opycka IO HAaKJIOHHOM IUIOCKOCTH C IE€PEMEHHBIM
KOA(QPHUIIMEHTOM TPEHHS.

W3yuenue nBuKeHMs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpHoe Teno. IlocTynaTenbHoe W BpallaTelbHOE JBHXKEHUE TBEPAOTO
Tena. MOMEHT cuibl OTHOCHTENbHO OcH BpauleHus. [lmedo cuibl. CliokeHue Cuil,
MIPUJIOKEHHBIX K TBEpAOMY Teiny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHn4ueckne yCTporcTBa U TEXHOJOTUYECKHE IIPOLIECCHI: KPOHIITENHH, CTPOUTEIIbHBIN
KpaH, penéryaTble KOHCTPYKIUH.

emoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBeCHSL.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomesl, npaxmuxKym.

HccnenoBanue ycnoBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenue ycToOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib ONIOPHI.

Tema 4. 3axonbl cOXpanenHus 6 MexaHuKe.

NMnynbc MaTepuanbHOM TOYKH, CHCTEMBI MaTepUANIBHBIX TOUEK. LIeHTp Macc cucTemsl
MaTepuaibHbIX TOUEK. Teopema 0 IBUKEHHUH LIEHTpa Macc.

NMnynbC cUIIbl M1 MI3MEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT umnynbca MaTepuanbHOW TOukH. [IpencraBieHue O COXpaHEHMHM MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cuiibl Ha MajnoM U Ha KOHEYHOM niepeMenienud. ['paduueckoe npeacraBieHne
paboOTHI CHIIBI.

MOoOUIHOCTh CHIIBIL.

Kunernueckas sHeprus MarepuanbHON Touku. Teopema 00 U3MEHEHUN KUHETHYECKON
SHEPIrUM MaTePUATIbHOMN TOUKH.

[loreHunaneHple W HENOTEHIMaNbHble  CWibl.  [loTeHUManbHAas  SHEPrusl.
[loTennmanpHas sHeprus ynpyro aedhopmupoBaHHOW NpyxKuHBL. [loTeHumanbHas SHEPrHs
TeJa B OJHOPOJHOM TpaBUTAaUMOHHOM 1osie. IloTeHumanbHas »Heprusi Tena B
IPaBUTALIMOHHOM TIOJIE OJHOPOJHOTO Iapa (BHYTpHM U BHe miapa). BTtopas kocmuyeckas
CKOpOCTb. TpeThs KOCMHUUECKAsi CKOPOCTb.

CBs3b paOOThl HENOTEHIMAJIBHBIX CHJI C W3MEHEHHEM MEXaHHYECKON SHEepruu
CUCTEMBI TEJI. 3aKOH COXPAaHEHUsI MEXaHUYECKOM SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHMSL.

VYpaBHeHue bepHyM A HACalbHON JKUIKOCTH KaK CJIEICTBUE 3aKOHA COXPAaHEHUS
MEXaHUYECKOH SHEPTHH.

TexHudeckne yCTpONCTBA M TEXHOJIOTMYECKHE MTPOLIECCHI: IBUKEHUE PAKET, BOJOMET,
KONEp, MPYKMHHBIM MUCTOJIET, THPOCKOII, PUIYpHOE KaTaHHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.



PeaktuBHOE NBHXKEHUE.

N3mepeHne MOIIHOCTH CUIIBL.

V3MeHeHne sHepruu Temna Mpyu COBEPIICHUH pabOTHI.

B3anMHble npeBpaleHus KHHETUYECKON U NOTCHIIMAIBHOW SHEPTUi NpU IEUCTBUM Ha
TE€JIO CUJIbI TSDKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUN.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padomuol, nPAKMUKYM.

N3mepenue numnynpca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuiibl TArM, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHJIBL.

WccnenoBanue coxpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUM.

N3mepeHne KWHETUYECKOW SHEPTHUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIMAILHOM SHEPruu NMPYKUHBI ¢ pab0OTON CHIIBI TPEHUSL.

Onpenenenre pabOThI CHIIBI TPEHUS MPU ABMXKEHUHU TeJla M0 HAaKJIOHHON TJIOCKOCTH.

Paznes 3. MogekysipHasi puznka u TepMOAMHAMHUKA.

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOT MeopU.

OcHoBHbBIE TOJOXKEHUS MOoJeKyIspHOo-kuHetndeckoi Tteopun (MKT), ux omnbitHOe
obocunoBanue. [{uddysus. bpoynoBckoe aBmkeHue. Xapaktep ABUKEHUS U B3aUMOICHCTBUS
YacTUIl BellecTBAa. MOJeNn CTPOEHHsS Ta30B, XKHUAKOCTEH W TBEPABIX Tel U OOBICHEHHE
CBOWCTB BEIIECTBA HA OCHOBE OSTHUX Mojeleid. Macca W pa3mepbl MOJIEKYn (aTOMOB).
KonmnuectBo Bemectsa. [locrostHaast ABorapo.

TemoBoe paBHOBecue. Temnepatypa u crnoco6sl €€ usmepenus. lllkana remnepatyp
enbcns.

Mopenp uaeasbHOrO ra3a B MOJEKYJISIPHO-KMHETHYECKOM TEOpHH: 4YacTHIbI rasa
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHBI. YpaBHeHHe MenaeneeBa—Kmaneiipona. AGComoTHas Temreparypa
(mkana temneparyp KensBuna). 3akon [lanpTonHa. M3omporiecchl B HACAIBHOM Tasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe MpencTaBiIeHHE H30IMPOLECCOB:
M30TEpMa, U30X0pa, u306apa.

CBsA3b MEXIy JaBJICHHUEM M CpPEHEW KHUHETHYECKOW HSHEpruei MmocTynaTeabHOIro
TEIUIOBOTO JIBIKEHHUSI MOJIEKYJ HJEallbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KMHETUYECKOM TeOpUH UIeaIbHOro ra3a).

CBsi3p  aOCOJIOTHOM TeMIlepaTypbl TEPMOJAMHAMHUYECKON CHCTEMBbI CO CpelHeil
KHMHETUYECKOM 3HEprueil NoCTyNnaTeIbHOrO TEIVIOBOTO JIBUKEHHUS €€ YaCTHULL.

Texuuyeckne ycTpoWCTBa M TEXHOJOTMYECKHE IPOIECCHl: TEPMOMETp, OapomeTp,
[OJIy4eHUE HAHOMATEPHAJIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTHULl BELECTBA.

Monens OpOYHOBCKOTO JIBUYKEHUSL.

Buneoponuk ¢ 3anuchio peaibHOrO OPOYHOBCKOTO JIBUXKEHUSI.

Huddy3us xunkocreil.

Mopgpens onbita [TepHa.

[IputskeHne MOJIEKyII.

Mogenu KpUCTAIIINYECKUX PELIETOK.

HaGnronenue u nccienoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

HccnenoBanue mpoliecca YCTaHOBJIEHUS TEIJIOBOTO pPaBHOBECUs IMpPU TEIIOOOMEHE
MEXK/y TOpSYEH U XOJIOAHON BOJOH.

N3yuenne m30TepMHUECKOro mpolecca (PEeKOMEHIOBAaHO MCIOJIb30BaHHE IH(PPOBOI
nabopaTopun).

N3yuenue n30X0pHOro Inporecca.



N3yuenne nzobapHoro npouecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass  (T[[) cucrema. 3agaHue  BHEMIHMX — YCIOBUM  JJIst
TEPMOJUHAMUYECKOM CHCTeMBbl. BHemHue wu BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJUHAMUYECKON CHCTEMbl KaK CpeJHUE 3HAYCHHUS BEJIMYMH, OIKCHIBAIOMINX €&
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOIUHAMUKH. CamMonpoun3BosbHas penakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanbHOro rasa B TEpPMOJMHAMHMKE — CHCTEMa YpaBHEHUM: ypaBHEHUE
MenneneeBa—Knaneliposa ¥ BBIpOXEHHE JUII  BHYTPEHHEW  OJHEPrUU. Y CIOBHS
MPUMEHUMOCTH JTOW MOJENIA: HU3Kasg KOHIIEHTpAIUs YacTHI[, BBICOKHE TEMIIEpaTypHI.
BeIpaxkenue 11 BHyTpEHHEN SJHEPTUU OJHOATOMHOTO UIEAIIBHOTO rasa.

KBa3ucratnueckre u HeCTaTUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TeEpMOIMHAMUKe. Beraucienue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme.

Temonepenaua kak cnoco® M3MEHEHHS BHYTPEHHEH SHEPruu TepMOIMHAMHYECKOMN
cucTteMbl 6e3 coBepieHus padoTsl. KoHBeKIus, TEMIONPOBOIHOCTD, U3ITyYEHHE.

KonunuectBo TemnoTel. TenmmoéMKoCTh Tena. YIeabHas W MOJIApHAs TEIIIOEMKOCTH
BElIECTBA. YpaBHEeHHEe Maliepa. YienbHas TEIUIOTa cropaHus TorumBa. Pacdu€r konmuecTBa
TEIUTOTHI TIpH Terutonepeaaye. [lonstue 06 aquabaTHOM MpoIiecce.

[IepBbIii 3aKOH TepMOAMHAMMKW. BHyTpeHHss1 3Heprusa. KonaudecTBo TEIOTHI H
paboTa Kak Mepbl H3MEHEHUS BHYTPEHHEHN YHEPTUN TEPMOJTMHAMHYECKON CHCTEMBI.

Bropoil 3akoH TEepMOJWHAMMKH [Jis PAaBHOBECHBIX IIPOILIECCOB: 4YEpE3 3aJaHHOE
PaBHOBECHOE COCTOSTHHUE TEPMOJUHAMHUYECKON CHCTEMBI MPOXOJIUT €IUHCTBEHHAs aguadara.
AOcoJrroTHas TeMIiepaTypa.

Bropoil 3akoH TEpMOOMHAMUKHM [UIsi HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaarh TEIUIOTY OT Oojiee XOJIOJHOTO Tejla K 0ojiee HarperomMy 0e3 KOMIICHCAINH
(Knay3uyc). HeoGpaTtumMoCTh MpUpPOTHBIX MTPOIIECCOB.

[Tpuniune! geiictBus TernoBbix MamuH. KIT.

MakcumanbHoe 3Hauenue KIT. [{ukn Kapno.

OKOJIOTMYECKHE  aCIeKThl MCIOJBb30BaHUS  TEIUIOBBIX  JBurareneil. TemioBoe
3arpsi3HEHUE OKPYKarOLIEH Cpeibl.

TexHuueckue  yCTpOICTBA M TEXHOJOTMYECKHE  IPOLECCHI:  XOJIOAWIbHUK,
KOHJUIIMOHEDP, TU3ETbHBIA U KapOIOpaTOpHBIM [BUTATeNd, MapoBas TypOWHA, MOJIydeHUE
CBEPXHM3KHX TEMIIEPATYp, YTHIN3ALUUs «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOTO
Hacoca, YTUIW3alUsg OWOOPraHUYECKOTO TOIUIMBA Ui BBIPAOOTKH  «TEIJIOBOW» U
ANEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue temmnepatypsl pHu aquadaTHYecKoM pacIiupeHUN.

Bo3gymHoe oruuso.

CpaBHEHME YIENbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue annabaTHOro mporecca.

KomnbroTepHbie MOI€M TETIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

H3mepenue ynenbHON TENI0EMKOCTH.

HccnenoBanue nmpoliecca OCThIBaHUS BEIECTBA.

HccnenoBanue aguabaTHOro mporecca.

N3yuenne  B3aMMOCBSI3M  HHEPrUM  MEKMOJIEKYJISPHOTO  B3aUMOJEWUCTBUSL U
TEMIIepaTypbl KUTIEHUSI )KUJIKOCTEM.



Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcamws. lcmapenue u kumneHue. YJelbHas TEIJIOTa
napooOpa3oBaHUsL.

Haceiiennsie w1 HeHachlleHHbIE Tapbl. KadyecTBeHHAass 3aBUCHUMOCTb IUIOTHOCTH U
JABJICHUS HACBHIIEHHOTO TMapa OT TeMIIepaTypbl, WX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS B KUIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Tteno. Kpucramimueckue u amopdHble Tena. AHM30TPONHS CBOMCTB
KpuctayioB. [InaBiaenue u kpucraumsanus. Y iesbHas TerioTa miaasieHus. Cyoaumarus.

Hedopmaruu TBEpOTO Tena. Pactskenue u cxarue. Casur. Moayns FOura. [Ipenen
yapyrux aegopmaruii.

TermoBoe pacimupeHre XUAKOCTEW U TBEPABIX Tel, OObEMHOE M JHMHEHHOE
pacimupeHre. AHrapMOHHM3M TEIUIOBBIX KOJI€OAaHWW dYacTHI] BeIIeCTBAa Kak MpUYMHA
TEIJIOBOTO PACIIUPEHHUs TeN (Ha KaUeCTBEHHOM YPOBHE).

[IpeoGpa3oBanue s3HEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxHocTHoe  HaTshkeHWe.  KondUIIMEHT  MOBEPXHOCTHOTO  HATSHKCHMSL.
Kanunnspueie siBienus. J[aBiaeHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUAKOCTH. Dopmynia
Jlannaca.

TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKUE TPOIECCHI: KHUIKWE KPHUCTAILIBI,
COBpPEMEHHBIE MaTePUAIBI.

emoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TIEHKAMHU.

CmaunBanue.

Kanunnsipueie siBneHus.

Moeny HEHEIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Buapr nedopmariuii.

Hab6nronenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomasl, npAKMUKyM.

N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEH.

N3mepenue yaenpHOM TEMIOTHI IIABJICHUS JIbA.

N3ydeHnne cBONCTB HACHIIIICHHBIX MTAPOB.

N3mepenue abCoMOTHON BIaKHOCTH BO3yXa U OIICHKA MAacChl TapOB B IOMEIICHHH.

N3mepenue kodpduiirienTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenue moaynsa FOnra.

HccnenoBanue 3aBUCMMOCTU JiehopMallud Pe3MHOBOTO o0Opas3la OT MPHUIJIOKEHHOW K
HEMY CHJIBI.

Pa3nen 4. DiekTpoamHaMuka.

Tema 1. dnekmpuueckoe none.

DnekTpu3aius Tel U e€ NposBICHU. DIIEKTPUUECKH 3apsi. JBa Buaa 3MEeKTpUUECKUX
3apsaoB. [IpoBOIHMKYM, AMAIEKTPUKU M MOJYNPOBOJHUKU. DIIEMEHTAPHBIN 3JEKTPUUYECKUN
3aps/l. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsija.

B3aumoneiictue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuyeckoe nose. Ero nefictBre Ha 3l1eKTPUYECKUE 3apsi/Ibl.



Hanpsok€aHocTs anexTpuueckoro nois. IIpoOuwiii 3apsa. JIuHuM HanpspkEHHOCTH
NIEKTpUYecKOoro nojist. OJHOPOIHOE IIEKTPUUYECKOE TTOJIE.

[loTeHIMANBHOCTh  3JEKTPOCTATHUUECKOr0  Iojs. Pa3HOCT,  NOTEHUMAIOB U
HanpspkeHue. lloTeHnumanbHas sHeprus 3apsaa B djeKTpocTaThueckoMm mnoje. [loTeHuman
NIEKTPOCTATUYECKOTO MOJsA. CBA3b HANPSIKEHHOCTH MOJS M PA3HOCTH MOTEHLMAJIOB IS
AJIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJIHOTO, TaK U HEOJTHOPOJHOTO).

[IpuHIMN cynepno3uuy 3JIEKTPUUECKUX MOJIeH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOU cdepsl. Tlone paBHOMEpHO
3apsOKEHHOTO 1Mo 00BhEMY mmapa. [losie paBHOMEpPHO 3apsiKEHHOM OECKOHEYHOU IIOCKOCTH.
KaprrHbl nMHUN HANPSDKEHHOCTU ATUX MOJIEH U SKBUITOTEHIUAIBHBIX IOBEPXHOCTEN.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CJIOBHE PAaBHOBECHS 3apsiJIOB.

JIMDIeKTpUKUH B DJIEKTPOCTATUYECKOM TMosie. JlManekTpuyeckass NPOHUIAEMOCTb
BEIIECTBA.

Konpencarop.  DnekTpo€MKOCTb  KOHJEHCATOpa.  DNEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOpA.

[lapannensHoe coenvHeHue KoHJeHcatopoB. llocnenoBarenbHoe — coeaMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHEHCaTopa.

JIBr>KeHre 3apsK€HHON YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOLIECCHI: DIIEKTPOCKOII, AIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOPHI, I'€HEpaTop
Ban ne I'paada.

emoncmpayuu.

YCTpoHCTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

DIIEKTPUYECKOE TT0JIE 3aPSHKCHHBIX IIAPUKOB.

DIEKTpUYECKOE IT0JIE IBYX 3apsKCHHBIX TUIACTHH.

Mogenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3IEKTPUUECKOM TMOJIE.

DIIEKTpOCTaTUUYECKas 3alUTa.

YCTpoiCTBO M ACMCTBHE KOHJEHCATOPA MTOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAJM IUIACTHH,
pacCTOSIHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUIECKOro MOJIs 3apsyKEHHOTO KOHIEHCATOopa.

3apszKa 1 pa3psika KOHIEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit 3xkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

OueHka cu B3auMOJCHCTBUS 3apSyKEHHBIX TEJl.

Habmionenue mpeBpaieHus HHEPruM 3apsHKEHHOTO  KOHJIGHCATopa B DHEPTHI0
W3IIy4€HHs] CBETOANO/1A.

N3yuenune npoTekaHus TOKa B LIETIH, COAEPHKALIEH KOHACHCATOP.

Pacnipeniennienre pa3HOCTH TOTEHLHMANOB (HAMPSKEHHsS) MPH  MOCIEA0BATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmosannwiit IneKmpuiecKuii mok.

Cuna Toka. [IoCcTOSIHHBIN TOK.

VYcinoBusl CyniecTBOBaHMS IOCTOSIHHOIO 3JIEKTPUYECKOTO ToKa. VcToyHMKM TOKa.
Hanpsokenne U u SJ1C €.

3akon OMa Juid ydacTKa [enu.

ONEKTPUUECKOE  CONPOTHBJIEHHE. 3aBUCUMOCTb  CONPOTUBJIEHHS  OJHOPOJHOTO
IIPOBOJHHMKA OT €r0 JUIMHBI U IUIOIIAIU MONEPEYHOr0 CEYEHHUs. Y IEIbHOE CONPOTUBIIEHUE
BEIIECTBA.



[locnenoBarenpHOE, MapajulebHOE, CMELIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckuX nene. [Ipasuna Kupxroda.

Pabota snexrpuaeckoro Toka. 3akon Jxoymas—Jlenma.

MOIIIHOCTB 3IEKTPUUYECKOTO TOKA. TemioBast MOIIHOCTD, BIJIENIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEe CONPOTHMBIICHHE HCTOYHMKA TOKa. 3akoH Oma s TMOJHOU
(3aMKHYTOM) AJIEKTpUUECKOM 1enu. MOIIHOCTh UCTOYHHMKA ToKa. KOopoTKoe 3aMbIKaHue.

Konpnencarop B 1ienu NOoCTOSIHHOTO TOKa.

TexHuueckue ycTpolcTBa M TEXHOJIOTWYECKUE IPOLECCHI: aMmIepMeTp, BOJIBTMETP,
peocTaT, CUETYUK IIEKTPUIECKON IHEPTUU.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HANpSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHHs ISl PE3UCTOpPA, JIaMIIbI
HaKaJMBaHUS U CBETOINO/A.

3aBUCUMOCTh CONPOTUBIICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONIEPEYHOT0 CEYEHUs U MaTepuaa.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIIEHUS TIPU TOCTOSTHHOM
HaIpsHKEHUH.

[Ipsimoe u3mepenue 3/1C. KopoTkoe 3amblkaHK€e ralbBAHUUECKOTO AJIEMEHTA U OllEHKa
BHYTPEHHETO CONPOTHUBIICHUSI.

CriocoObl coeiHeHns: UCTOYHUKOB Toka, DJ1C Oarapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHUKA TOKA OT CHJIBI
TOKa B LIEITH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue cMEMIaHHOTO COEIUHEHNS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIS JIaMITbl HaKaJIMBaHUSI.

VYBenuueHue mpejaena u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3amepenne DJIC 1 BHYTpEHHETO CONMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctd IJ[C rajbBaHUYECKOTO 3JEMEHTa OT BPEMEHU IIPH
KOpPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHLHMAIOB MEXAY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI
TOKa B 1IEMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIIIHOCTY MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuyeckas MPOBOJAMMOCTD Pa3JMYHBIX BELIECTB. DJIEKTPOHHAS IMPOBOJAMMOCTH
TBEPIBIX  METAJUIOB. 3aBUCUMOCTb  CONPOTUBIIEHHUS METAUIOB OT  TEMIEPATyphl.
CBepXpoBOIUMOCTb.

DNeKTpUYEeCKUil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBoanuku. CoOCTBEHHass M MIpPUMECHass MPOBOAMMOCTH MOIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoaa. [lomynpoBoAHUKOBBIE IPHOOPHI.

DIEKTPUYECKUN TOK B AJIEKTPOIUTAX. DIEKTPOJIUTUYECKAS] TUCCOLUALINS. DIEKTPOIIU3.
3akonsl Dapajnes A AIAEKTPOIIN3a.

OnexTpuueckuii TOK B ra3ax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIM pa3psl.
Pasnnunble TUIBI CAaMOCTOATENBHOTO pa3psaa. Monnus. [lnasma.

TexHudeckne ycTpolcTBa M MNPAKTUYECKOE IPUMEHEHHUE: ra3opas3psAaHble JIaMIIBL,
3JIEKTPOHHO-Ty4eBasi TpyOKa, NOJIYIPOBOJHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, POTOANOA,
CBETOJMOJ, TajbBaHWKa, padUHUPOBAHUE MEJH, BBIIUIABKA ATIOMHUHHS, JJIEKTPOHHAS
MHKPOCKOTHS.

Jemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AJIEKTPOJIUTOB.



3akoHbl A1eKkTposu3a Papases.

HckpoBoii pa3psaa ¥ IPOBOAUMOCTb BO3AYXa.

CpaBHEeHUE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS IPOBOUMOCTD JHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HaGnronenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3uyecKHil MPAKTHKYM.

CriocoObl  u3MepeHus: (PU3NYECKHX BEJIWYUH C MCIOJIb30BAHHUEM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETBHBIX TIPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX cucTeM. AOCOJIIOTHbBIE
U OTHOCHUTENIbHBIE TOTPEIIHOCTH W3MEpEeHUN Qu3ndeckux BeauuuH. OleHKa TpaHUI]
ITOIPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, WCCIECIOBAHUNA 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, MPOBEPKA MPEITI0KEHHBIX TUIOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMATHUECKUX
pasnenax «Y4eHHYeCKUH IKCIIEPUMEHT, Ta00paTOpHbIE PAaOOTHI, MPAKTUKYM)).

MexnpeameTrHblie CBSI3H.

N3yuyenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 Kkimacce ocCylIecTBISIeTCS €
y4€TOM COJepKATeNIbHBIX MEXIPEAMETHBIX CBs3€ll C KypcaMH MaTeMaTHKd, OWOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnovle noOHAMUA, CEA3AHHbIE C UYYEHUEM MeEMO008 HAYUHO20
no3nanuA: SBICHUE, HAay4yHBIM (akT, runotesa, (usmyeckas BETUYMHA, 3aKOH, TEOpHS,
HaOMO/IeHNe, OKCIEPUMEHT, MOJEIUPOBaHHE, MOJENb, U3MEpPEHHE, MOTrPEIIHOCTU
U3MEPEHUH, I3MEPUTETbHBIC TPUOOPHI, IU(PpoBas 1adbopaTopus.

Mamemamuka: pernieHue cucTteMbl ypaBHeHWH. JluHelHas ¢yHKus, mapaboa,
runepbona, ux rpaduku U cBoicTBa. TpuroHomerpuueckue (GYHKIUUA: CHHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIUHU
Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonozuna: wexanuueckoe [BW)KEHHE B KUBOM mpupone, auddysus, ocmoc,
TEII0O00MEH KHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsS3HEHUE OKPYKAIOLIEH Cpellbl, YTHUIU3aIHs
OMOOpPraHMYECKOro  TOIJIMBAa JJsi  BBIPAaOOTKU  «TEIJIOBOW» M 3JIEKTPOIHEPTHUH,
MTOBEPXHOCTHOE HATSHKEHUE M KaWJUIAPHBIE SBJICHUS B NIPUPOJIE, JIEKTPUUECKUE SBJICHUS B
YKUBOU IIpUPOJIE.

Xumua: JIUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYN, MOJIb
BEILIECTBA, MOJIIPHAs Macca, MOJIyYeHUEe HAaHOMAaTepUaoB, TEIIOBbIE CBOMCTBA TBEPBIX TEI,
KUJKOCTEH MW Ta30B, IJKUJAKUE KPUCTAJUIbl, JJIEKTPUYECKUE CBOWCTBA METAJUJIOB,
ANEKTPOJUTUYECKAS IUCCOLMALINS, TAIbBAHUKA, FJIEKTPOHHAS! MUKPOCKOIIHSL.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: tnpeoOpa3oBaHHE MABIKEHUNW C HCIHOJB30BAaHHEM MEXaHH3MOB, YU&T
CYXOT0 M KHJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIUU (KPOHIITEHH, peléTyaThie
KOHCTPYKIIMH), HUCIOJb30BAaHUE 3aKOHOB COXPAHEHHUS MEXAaHUKU B TEXHUKE (THPOCKOII,
BOJAOMET W Jpyrue), JABUraTelb BHYTPEHHErO CrOpaHMs, MapoBas TypOHMHa, OBITOBOIi
XOJIOIMJIBHUK, KOHJIUIMOHEP, TEXHOJOTMH IOJIY4YEHHsS COBPEMEHHBIX MATE€pPHAIOB, B TOM
4KCJIE HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHH, IEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE
ANIEKTPONPUOOPOB, Ta30pa3psAHbIE JaMIIbl, HOJIYIPOBOJIHUKOBBIE IPUOOPHL, TaIbBAaHUKA.

11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa.
Tema 4. Mazrnummnoe noae.



B3anmoneicTBue MOCTOSSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MarHuTHoe MoJe.
Bekrop MmarHuTHOM wuWHAYKUMH. [IpuHIMI Cynepno3suuuMyd MarHuTHBIX MHOJIeH. JIMHUM
MarHUTHON UHIYKLHWH.

MaruuTHO€ 10Jie MPOBOJAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYILIKH U KPYrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HarpaBJIEHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE W MOAYNb. J[BM)KEHHE 3apsKEHHOW YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel JlopeHua.

MarnuTHoe noJie B BemiectBe. DeppoMarHeTHKU, apa- U JuaMarHeTUKH.

TexHuueckre yCTpOMCTBA M TEXHOJOTHYECKUE IMPOIIECChI: MPUMEHEHHUE MOCTOSIHHBIX
MAarHUuTOB, AJIEKTPOMATHUTOB, TECTEP-MYIbTUMETP, DIEKTPOABUTATENb SIKOOHM, yCKOpUTETH
AJIEeMEHTapHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI MHAYKIMM MarHUTHOTO MOJS IOJIOCOBOTO U TOAKOBOOOpPA3HOTO
MMOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHMii MarHUTHOW WHAYKIWUA TOJIA JUIMHHOTO TMPSMOTO MPOBOJHHKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOHUKA, KATYIITKA C TOKOM.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[evictBue cuiibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

HaGmronenune aBrKeHUs MydKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHuum AEUCTBUS  DIEKTPOU3MEPUTEIHLHOTO TPHUOOpPAa MAarHUTORIEKTPUUECKOU
CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnegoBanne MarHuTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue AeiCTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKY C TOKOM.

N3mepenne cunbsl Amnepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHre MArHUTHOM MHAYKIIMY HA OCHOBE U3MEPEHMS CHIIbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHME FIIEKTPOMArHUTHOM MHAYKIMHU. [IoTOK BekTOpa MarHUTHOW UHAYKIUU. DJC
MHIYKOUU. 3aKOH JIEKTpOMarHuTHOM uHaykuuu dapanes. BuxpeBoe anekTpuyeckoe moJe.
Toku ®yko.

O/J1C uHAYKIMH B IPOBOJHUKE, IBHKYILEMCS B OJIHOPOTHOM MarHUTHOM IOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTyllka WMHAYKTUBHOCTH B LENU IOCTOSSHHOTO TOKa. SIBIeHue
camouHaykuuu. 3/1C camonHIyKIuu.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECChl: WHAYKIMOHHAS I€Yb,
COJICHOU/I, 3alIUTa OT AIEKTPU3ALNHU TEJ NPU JBUKEHUH B MATHUTHOM T10JI€ 3EMIIH.

emoncmpayuu.

Habmtonenue sBiaeHMS 3JEKTPOMAarHUTHOW MHYKITHH.

Uccnenoanue 3aBucumoctd 3/]C MHAYKIMM OT CKOPOCTH M3MEHEHUS MarHUTHOIO
MOTOKA.

IIpasuiio Jlenna.

[Tagenne MarauTa B alFOMUHUEBOH (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIUH.

UccnenoBanue 3aBucumoctu 3J{C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHMS CHIIbI TOKA
B LICTIH.



Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBiI€HUS 3IEKTPOMarHUTHOM MHIYKLINH.

Onpenenenrne UHAYKLIUN BUXPEBOTO MarHUTHOT'O MOJIS.

HccnenoBanue sBIICHUS CAaMOUHYKIIUH.

COopka MoeNu IEKTPOMarHUTHOTO TeHepaTopa.

Paznea 5. KosieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenpnas cucrema. CBOOOJHBIE KOTEOAHHUS.

l'apmonnveckue konebanmsa. KuHemaTnyeckoe W JUHAMUYECKOE  OIMCAHHE.
OHepreTuyeckoe ONUCaHHE (3aKOH COXpaHEHHUs MEXaHW4ecKodM »sHepruu). Boioa
JMHAMHYECKOTO OIKMCAaHUS TapMOHUYECKMX KOJeOaHUM M3 HX HSHEPreTH4eckoro u
KMHEMAaTHYECKOTO OMUCAHUSI.

Ammunrynaa u ¢aza xosebanuil. CBsi3b aMILUTUTY/bl KOJIE€OaHUI MCXOAHON BETUUYHMHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTU U YCKOPEHUSI.

Ilepuon wu wyacrora koneOanuil. Ilepuon Manbix cBOOOIHBIX — KoJjeOaHUM
MaTeMaTH4ecKoro MasiTHUKa. [leproa cBoOOHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[lonsiTne o 3aryxaromux KoJiebaHusX. BbolHyXIeHHble KosiebaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHus Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIEOaHNUS.

Texnuyeckue ycTpoHCTBa M TEXHOJIOTMUECKHE MPOIECCHI: METPOHOM, Yachl, Kadesu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch Ko1e0aTeIbHOTO ABMKEHUS.

HaGnronenne He3aBUCHMMOCTH T€pHOJAa MalbIX KOJEOaHWil Tpy3a Ha HHUTH OT
aAMILIUTYIbI.

UccnenoBanue 3aTyxamomux KojeOaHUN UM 3aBUCUMOCTH IEpHOJa CBOOOJHBIX
KoJieOaHUi OT COMPOTHUBIICHUSI.

HccnenoBanue kosiebaHWi rpy3a Ha MAcCCHBHOUW MPYXHWHE C LETbI0 (GopMUpoOBaHUS
Mpe/IcTaBIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BHIHYKICHHBIX KOJCOAHUM.

Habmonenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

N3mepenue neproaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB JABUKEHUS TeJa B X0J1¢ KoJieOaHH Ha yIIPYroM MojBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIMX KOJIeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJCOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHHS B HICAIBLHOM
kosnebarenbHOM KoHType. ®Dopmyna Tomcona. CBsi3b aMIUIMTYABI 3apsiia KOHJEHcATopa C
aMIUIUTYION CHIIBI TOKA B KOJIeOATEIILHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHuTHble KosieOaHus. BBIHYXJIEHHbIE 3JIEKTPOMarHUTHbHIE
KoJieOaHusl.

IlepemenHbIli TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIUTYJHOE M JEHCTBYIOLIEE
3HAa4YEeHHE CHJIbl TOKA U HANpsDKEHUS MIPU PAa3InYHOM GopMe 3aBUCMMOCTH NEPEMEHHOT0 TOKA
OT BPEMEHH.

CuHyconjanbHbIl NEpEMEHHBIM TOK. Pe3ucrop, KoHAEHcaTop M KaTyllKa
MHJYKTUBHOCTH B LIENIM CHHYCOMJAJIBHOIO IEPEMEHHOTO TOKa. Pe3oHaHc TOkoB. Pe3oHaHC
HaIPSKEHUN.



Wneanbubiit  Tpancpopmarop.  IlpomsBoactBo, mepemada W moTpeOieHue
NEKTPUYECKOUN SHEPIUU.

DKOJIOTUYECKHE PUCKU TIPH IIPOU3BOACTBE JIEKTpOoIHEprun. KynbTypa ucnoiab30BaHus
AJIEKTPO3HEPTUH B NOBCEAHEBHOM KU3HHU.

TexHu4eckne yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLECCHI: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiad.

Jemoncmpayuu.

CB00OOIHBIC AIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb 4aCTOThI CBOOOAHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuorpaMmsl 2JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyieHHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc mpu nociaenoBaTeNbHOM COEIMHEHUU PE3UCTOPa, KaTyIIKH MHAYKTUBHOCTH
1 KOHJIEHCaTopa.

VYCTpoiCTBO M MPUHIIUIT JEHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIIepelauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

Nzyuenune Tpanchopmaropa.

HccnenoBanne mepeMeHHOro TOKa 4Yepe3  IOCJIEeA0BATEIbHO  COECIUHEHHBIE
KOHJICHCATOP, KATYIIKY U PE3UCTOP.

Habmntoienue 3nekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbLE 60JIHBL.

MexaHnudeckue BOJIHBI, YCIOBHS UX pacnpoctpaHeHus. [lomepednsie M MpoaosibHbIE
BoJiHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJHBIL (CBONCTBA MEXaHUYECKUX
BOJIH: OTpaKE€HUE, MPeIOMIICHNE, HHTephEepeHINs U AUPpaKLIUsL.

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

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/bl.

DNIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3yYEHUS 3JEKTPOMAarHUTHBIX BOJH. B3aumuas
OpPHUEHTALIUS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiiCTBa 53JEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MPEIOMIICHUE, MOJSpU3aLus,
uHTephepeHIus u qudpaKius.

[IIkayia 31eKTPOMarHuTHbIX BOJIH. [I[pruMeHeHNe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBs3U U TeNEeBUACHUS. Paaronokanusi.

DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckne ycTpoiicTBa U MPAKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paauonmpuEéMHUK, TeleBU30p, aHTeHHa, TtenedoH, CBU-neub, ynbpTpa3zBykoBas
JUArHOCTUKA B TEXHUKE U MEIULMHE.

Hemoncmpauuu.

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUI.

HaGnronenue oTpaxeHus U MPEOMICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 Jupakiiui MEXaHHYECKUX BOJIH.

AKyCTHUYECKHI PE30HAHC.

CaoilicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM W 4YacTOTOU
KoJieOaHuH.



HccnenoBanue CBOMCTB  3JEKTPOMAarHUTHBIX BOJIH: OTPaXE€HUE, IPEIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

OO6HapyxeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuyenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHenHOe pacpoCTpaHEHHE CBETA B OOHOPOIHOM cpene. JIyd cBera. Toueunsiit
HCTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKOHBI OTpakeHUs cera. [locTpoeHne n300pakeHMid B MIIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBera. 3akOHBI TpeTOMIICHHS cBeTa. AOCOIIOTHBIN TOKa3aTelb
npenomiieHns. OTHOCUTENBHBIN MoKa3zarenb NnpenomieHus. [10cTOSHCTBO 4acTOThl CBETa U
COOTHOIIEHUE JUIMH BOJIH NpPU TEPEeX0Je MOHOXPOMAaTHYECKOIO CBETa Yepe3 TIpaHHUIly
paszzena AByX ONTUYECKUX CPel.

Xon myueii B nmpusme. Jucnepcus ceera. CioxHbli cocTaB Oenoro ceera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenbHBIN yYros IMOJHOIO BHYTPEHHETO
OTpaXKEHHUS.

Cobuparoniue u pacceuBarouiue JuH3bl. ToHkas nuH3a. DOKycHOE paccTosiHHE U
ONTHYECKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHHSI TOHKOM
chepuyecKoil JINH3bI OT €€ TEOMETPUHU M OTHOCUTENIBHOTO TIOKAa3aTels MPEIOMIICHHUS.

@dopMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30H.

Xoa ayda, TPOMIEAIIEro JUH3Y MO MTPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOMN
ocu. [TocTpoeHne n300pakeHN TOUYKH U OTPE3Ka MPSMON B COOMPAIOIINX M PACCEHBAIOIINX
JIMH3aX U UX CUCTEMAX.

Onrtuueckue nmpubopsel. Pazpemaromias cnocoOHOCTh. [ 1a3 kKak onTrdeckas CucTema.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. UuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUSA
HaOMOJICHUS MAaKCUMyMOB M MHUHHMYMOB B HMHTEP(EPEHIMOHHOM KapTHHE OT JABYX
KOTEPEHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEp(HEPEHIIMOHHBIX CXEM.

Hudpakuust ceta. [udpakuuonHas pemérka. YcioBue HAOMIOJCHHUS TJABHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yYCTpOMCTBA M TEXHOJIOTMUECKHE IPOLECChl: OYKH, JIYNa, IMEPUCKOIL,
doToanmapar, MUKPOCKOII, IPOEKIMOHHBIN ammapaT, MPOCBETICHHUE ONTUKH, BOJOKOHHAS
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPaKEHUS CBETA.

HccnepoBanue npesoMieHus CBETa.

Habntonenue nomHoro BHYTpEeHHETo oTpakeHus. MoJienb CBeToBOIa.

HccnenoBanue xo/la CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPAJUICNbHYIO IUIACTUHY U
MIPU3MY.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Monenn MUKpOCKOIIa, TEIECKOTIA.

Habnronenue natepdepeHnnu caera.

Habntoienne 11BeToB TOHKUX TIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenue qudpakiimoOHHOMN pemETKH.

Habnronenue nupakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBeta.

Habnronenue nossipu3anum cBeTa.



[IpuMeHenue noaSIPOUIOB I U3YUCHUSI MEXaHUUECKUX HAPSKCHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenue nokasaTesis IpeJoMIIEHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSIHMSI OT BelIecTBa (Ha mpumepe
KUJKUX JIMH3).

N3mepenne GoKyCHOTO pacCTOSHHS PAaCCEUBAIOIINX JIHH3.

[Tonyuenue n300paxxeHus B CUCTEME U3 IUIOCKOTO 3€pKaJla U JIMH3bIL.

[Tonyuenue n300paxxeHus B CUCTEME U3 ABYX JIMH3.

KonctpynpoBanue Te1eCKOMMUeCKHX CUCTEM.

Hab6monenue mudpakuuu, naTepdEepeHINH 1 NOJISPHU3AIIH CBETA.

N3yuenue monsipu3anuy cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JTUIJICKTPHKA.

N3yuenne nnTeppepeHIny 1a3epHOTO U3IYUYE€HUS Ha ABYX LIENSIX.

Ha6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nu(pakiimOHHOTO CIIEKTpA.

N3mepenne JiHbI CBETOBOW BOJIHBI.

[Tonydyenue cexkTpa U3IydeHUs] CBETOAMOIA TIPH MTOMOTIHN TU(PPAKIITMOHHON PEIIETKH.

Pa3nen 6. OcHOBBI crieMAILHOM TEOPUH OTHOCHUTEJIBHOCTH.

['panubl TPUMEHUMOCTH KJIacCHYeCKoil MexaHuku. [locTynarsl crieruaibHON TEOPUHU
OTHOCUTENIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON wuHTepBas. IlpeoOpazoBanust Jlopenna. Ycinosue
NPUIUHHOCTH. OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIICHHE
JUTHHBI.

OHeprus ¥ UMITYJIbC PEISITUBACTCKOM YaCTHUIIBI.

CBs3b MacChl C SHEPTrUEl U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

TexHnueckre yCTpOoHWCTBA U TEXHOJIOTMYECKHE MPOLIECCHl: CIYTHUKOBBIE MPUEMHHKH,
YCKOPHUTENH 3apSKEHHBIX YACTHII.

Y4eHnuecKkuil IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

Omnpenenenre WUMMYJIbCa M DHEPTUU PEIATUBUCTCKUX dYacTull (rmo doTorpadusm
TPEKOB 3apsHKEHHBIX YaCTUIl B MArHUTHOM T10J1€).

Pa3znen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHuo-601H0801 Oyanu3zm.

PaBHOBecHOE TemyIoOBOEe M3My4YeHHUE (M3JIydeHUE aOCOJIOTHO YEPHOTO Tesa). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYITBC GOTOHA.

®dotorpdexr. OmpiTer A. I. CromeroBa. 3akoHbl (orodddekra. YpaBHeHUE
OiiamreitHa 11 potodrddexra. «KpacHas rpanuna» dpotodaddexra.

JlaBnenue cBera (B 4acTHOCTH, JAaBJICHHE CBeTa Ha aOCONIOTHO MOTJIOMIAIOIIYI0 U
abCOIOTHO OoTpaxkarollyro nosepxHocts). OnbiThl I1. H. JleGenena.

BosHoBsie cBoiicTBa yactull. Boinsl ne bpoitns. JinHa BosiHbl e bpoiina u pazmepsl
obnacTu JOKaNW3allMM JBUXKYIIEWcs vacTHIbl. KoOpmycKynspHO-BOJHOBOW — JTyalu3M.
Judpakuus 3JeKTPOHOB Ha KpUCTAJLIIaX.

Crnemmduka wu3mMepeHudd B Mukpomupe. COOTHOIICHHS  HEOINpeAeIEHHOCTEH
I'eiizen6epra.

TexHuueckre  yCTpOWCTBA W TEXHOJIOTMUECKHE  MPOIECChl:  CHEKTPOMETP,
¢dboTodMeMEHT, GOTOAATYNK, TYHHENBHBII MUKPOCKOTI, COJTHEUHAs 6aTtapes, CBETOAHO/I.

emoncmpayuu.

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexTa.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIICHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroguo.

Conneunas 6arapes.



Yuenuueckuit sxcnepumenm, nabopamopnsie pabomui, npaKmuxym.

HccnenoBanue potopesucropa.

N3mepenue nocrosiHao# [T1anka Ha ocHOBe uccienoBanus Gotorddekra.

UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOIMO OT HAIPSHKCHHUSL.

Tema 2. @uzuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTPOEHUs aToMa. [manerapras monens atoma Pesepdopra.

[Toctynarer bopa. M3nydenue u moriomnieHue (JOTOHOB MPU MEPEX0JIe aToMa ¢ OJHOTO
YPOBHS SHEPTUHU HA APYTOM.

Bunel criekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPO/IA.

CrioHTaHHOE W BBIHYXCHHOE H3TydeHue crera. Jlasep.

TexHuyeckne yCcTpOWCTBA W TEXHOJIOTMYECKHE MPOLIECChl: CIEKTPAJbHbIA aHalu3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens omnbita Pezepdopra.

Habntoenne nuHelyaThIX CIIEKTPOB.

YCTpOoCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIINX YACTHLL.

Omnpenenenre JUTMHBI BOJHBI JTA3EPHOTO U3ITYUCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HaGnronenune nuHeHYaToro crexkTpa.

UccnenoBanue cmekTpa pa3pexEHHOTO aTOMapHOTO BOJOPOJa W HW3MEPEHHE
nocrositHHOM Punbepra.

Tema 3. Duzuka amomHnoz20 A0pa u 1eMeHMAPHLIX YACMUY,.

Hyxnonnass moxens simpa ['eiizenOepra—lBanenko. 3apsig sapa. MaccoBoe uucio
siapa. M30Tomsbl.

PanmnoaktuBHOCTh. Aubda-pacman. DJIEKTPOHHBIH W TO3UTPOHHBIM OeTa-pacmaj.
'amma-uznydenue.

3aKkOH paguMoaKTHUBHOTO pacnana. PagumoakTwBHbIE M30TONBI B mpuponae. CBoiicTBa
MOHU3HUPYIOLIETO H3Iy4eHHUs. BinsgHMEe paguoakTUBHOCTH HA JKUBBIE OpPraHU3MBL
EcrectBennsiii pon uznmyuenus. Jozumerpus.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepubie peaknuu. JleneHue wm cuHTe3 sjaep. SAnepHbie peaktophl. [IpoOiembr
YOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKUE aCIEKThl Pa3BUTHUS SACPHOMU
SHEPreTHUKHU.

MeToapl perucTpaluy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.

@dyH/1aMeHTaNIbHbIE B3aUMOJEICTBUA. bapuoHbl, Me30HbI U JienToHbl. [IpencraBinenue
o CrangaptHoi Moenu. KBapk-TiIroOHHAst MOJIEb aipOHOB.

®usuka 3a npegenamu CtaHgapTHOU Mojenu. TéMHas Matepus U TEMHas SHEPIUsl.

EnunctBo (hmsznueckoit KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: JI0O3UMETp, Kamepa
Bunbscona, suepHbIii peakTop, TEPMOSIEPHBIN peakTop, aromMHas OomM0a, MarHUTHO-
pe3oHaHCHast ToMorpadus.

Yuenuueckuit 3xkcnepumenm, nadopamopuvie padomul, nPAKMUKYM.

HccnenoBanue TpekoB 4acTull (0 TOTOBBIM (GoTorpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM J03UMETpA.

N3ydenue nmornomieHus: 6eTa-4acTUll ATFOMUHHEM.

Pazgen 8. DiieMeHTBI ACTPOHOMHUHM M ACTPOQHU3UKH.

Otanbl pa3BUTUA acTpoHOMHUH. [IpukinagHOoe W MHPOBO33PEHUECKOE 3HAYEHUE
acTpoHOMUHU. [IpUMEHMMOCTH 3aKOHOB (M3HUKHU 11 OOBSCHEHUS MPUPOJBI KOCMHUYECKUX
0OBEKTOB.

Meroasl acTpoHOMHUYECKHX HccheaoBaHUN. COBpEMEHHbIE ONTHYECKUE TEIECKOIIBI,
PaMOTENECKOIIbI, BHEATMOC(EPHAsT ACTPOHOMHUS.



Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. MicTounuk 3Heprun CosHIla U 3BE3/1.

3BE31pl, MX OCHOBHBIE XapaKTePUCTHKHU. JlMarpamMma «CHEKTpajbHBIM Kiacc —
CBETUMOCTbY». 3BE3/bl IVIABHOM IOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbHY»
JUis 3BE3]l IJVIaBHOM IOCienoBaTelbHOCTU. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXO0XKAEHUU U 3BotolK CoJHIa U 3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyre — Hama 'anaxtuka. [lonoxenne u npuwxenue Connua B ["anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B sApax rajakTUK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa06usa. Pazberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabniooenus.

HabGmionenuss 3BE3gHOro Heba HEBOOPYKEHHBIM TIJ1a30M C  HUCIOJb30BAaHUEM
KOMIBIOTEPHBIX TPWIOKEHUN JJIsi OMpENETICHUs] TIOJOKEHUsT HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/iusi CeBEpHOro Noymapus U spKue 3BE3/bl.

HaGnronenus B reneckon JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3/THBIX CKOTUICHHIA.

Du3uyecKnil MPaAKTUKYM.

CriocoObl  u3MepeHus: (PU3UYECKHX BEJIUYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTETHHBIX TPUOOPOB U KOMITHIOTEPHBIX JATYNKOBBIX CUCTEM. AOCOJIFOTHBIE
U OTHOCHUTENIbHBIC TMOTPEUTHOCTH U3MepeHud ¢u3ndeckux BenuuuH. OIeHKa TpaHMI]
ITOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, MPOBEPKA MPEI0KEHHBIX TUIOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMATHUECKUX
pasnenax « Y4YeHHYEeCKUH SKCIIEPUMEHT, JTJa00OpaTOpHBIE PAaOOThI, MPAKTUKYM)).

O06o0maronee NnoBTOpeHue.

O6o0mmeHne u cucTeMaTu3alusl COJep)KaHusl pasfesoB Kypca «MexaHUKay,
«MounekynspHas pU3MKa U TEPMOJAUHAMUKAY, «DIEKTpoanHaMuKay, «KonebaHus u BOJTHBI»,
«OCHOBBI CHENHATBHOW TEOpUHM OTHOCUTENbHOCTH», «KBaHTOBas (usukay, «IEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp pu3mku M acTpoHOMHM B SKOHOMUYECKOM, TEXHOJIOTMYECKOW, COLIMAIbHOU U
THYECKON cdepax [esATEIbHOCTH YeNOoBEKa, POojdb U MECTO (PHU3MKM U acCTPOHOMHUHU B
COBPEMEHHOM HAay4YHON KapTHHE MHpa, 3HAYCHHE OMHUCATEIbHOM, CHUCTEMAaTU3UPYIOUICH,
OOBSICHUTEIIPHOW M TPOTHOCTHYECKOW (YHKIUN (PU3MUECKOM TEOpUH, POJib (HU3HUECKOU
Teopuu B (POPMHUPOBAHUH MPEICTABICHUM O PU3NUECKON KapTHHE MUPA, MECTO (PHU3HUECKOI
KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O
IpHUpoIe.

MexnpeaMeTHbIE CBSI3H.

N3ydyenune xypca ¢usuku yriayonéHHoro ypoBHs B 11 kmacce ocymiecTBisieTcs ¢
y4€TOM COAEpKATENbHBIX MEXIIPEJAMETHBIX CBs3€H C KypcaMH MaTeMaTHUKH, OHOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemmnvie nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEMO0068 HAYYHO20
no3HanuA: SIBICHUE, HayyHBIM (akT, TUmoTe3a, (u3myeckas BETUYMHA, 3aKOH, TEOpHS,
HaOMOJIeHNe, OKCIEPUMEHT, MOJCIUPOBaHUE, MOJElb, HM3MEpPEHHe, MOTPEIIHOCTH
H3MepeHul, u3MepUTeIbHbIE MPUOOPHI, TUDPOBaAs JTa00paATOPHSI.

Mamemamuka: penieHUE CUCTEMBI ypaBHEHUH. TpuroHomerpudeckue QYHKIHUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI
U HUX TPOEKIMU Ha OCHU KOOPAMHAT, CIOKE€HHE BEKTOPOB. [IpOM3BOJHBIE 3JIEMEHTAPHBIX
¢byaknuii. [IpusHakun moao0ust TPEYroJbHUKOB, OIMpPENeiCHHE IMIOMAAN MIOCKUX (QUTYp H
o0BEMa Tell.



Buonocusa: >nextpuyeckue SIBICHUS B KUBOW MPHUPOJIE, KojeOaTenbHbIe IBMKCHUS B
KUBOW  INPHUPOJAE, DKOJOTMYECKHME PUCKM IPU  IPOU3BOACTBE  JJIIEKTPOIHEPIUH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAlOLIEH Cpelbl, yJAbTPa3ByKOBas JHMAarHOCTHKA B
MEJULUHE, ONITUYECKUE SBJICHUS B )KUBOW IIPUPOJIE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPHCTAUIMYECKAs CTPYKTypa TBEPABIX TEll,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PElIETKH, CIIEKTPaJIbHBIN aHaIu3.

T'eozpagpua: marHutHbele moJitOca 3€MIIM, 3aJ€KU MArHUTHBIX pPyA, (POTOCHEMKA
3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozus: IIPUMEHEHHE ITOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB,
AJIEKTpoABUrarTeib SlkoOu, reHepaTop NEPEeMEHHOIO0 TOKa, WHIYKIMOHHAs I€4b, JIMHUU
JNEKTpOIepeay, dJIEKTPOABUIaTeNb, paaap, pPaguoONpPUEMHHUK, TEIEBHU30p, AHTCHHA,
tenepon, CBU-neus, ynpTpa3BykoBasi IMAarHOCTUKAa B TEXHHUKE, NMPOEKIMOHHBIN armapar,
BOJIOKOHHAs ONITUKA, COJIHEYHasi OaTapes, CIIyTHUKOBbIE IPUEMHUKH, SAEpHAsi SHEPreTuKa u
JKOJIOTHUYECKHE aCIIEKTHI eé pa3BUTHSL.



IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTaThl OCBOCHUSA YyueOHOro mnpeamera «®dusuka» IOIKHBI
OTpa)xkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCSl pPyKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN MO3WLMENH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALMM, ITO3UTUBHBIX
BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM LIEHHOCTAM pPOCCHIICKOrO
o011ecTBa, pacIInPEeHUE )KU3HEHHOTO OTIBITAa U OTIBITA IEITEIFHOCTH B IIPOIIECcCe pealn3aiun
OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIBHON JEATEIBHOCTH, B TOM YUCJIE B YAaCTHU:

IPa’!KAAHCKOI0 BOCIIMTAHUSA:

e c(hopMHUPOBAHHOCTh TPAKJAHCKON MO3ULKU OOYYaromerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'0 4JIEHA POCCUICKOT0 OOIIECTBA;

® [IpUHSATHE TpaJIULIMOHHBIX 00111e4eNI0BEUYECKUX T'YMaHUCTUYECKUX u
JEMOKPATUYECKUX [IEHHOCTEM;

® TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIBHOCTh B HHTEpPECax TI'PakJIaHCKOTO
oO11ecTBa, yuacCTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3aluy;

e YMEHHE B3aWMOJICHCTBOBATh C COLMAJbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKIHUSIMU ¥ HAa3HAYCHHUEM,

® TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM JAEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUSA:

¢ c(hopMUPOBAHHOCTH POCCUICKON rpaXKJaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA;

® [ICHHOCTHOE€ OTHOILIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSAM
POCCUNCKHX YUEHBIX B 00JaCTH (DU3HKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chopMUpPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUHUECKOTO TIOBEICHUS;

® CMOCOOHOCTh OIICHMBATh CUTYallMI0 W MNPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSICh HAa MOPaIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JEeSATENBHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYyIyLIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

® HSCTETUYECKOE OTHOUIEHHWE K MUpY, BKJIIOYAs 3CTETUKY HAay4HOIO TBOPYECTBA,
MPHUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI0 BOCIIUTAHMS:

e UHTEpeC K pa3iuyHbIM cdepam MpodecCHoHATBLHON NEeATENIbHOCTH, B TOM YHCIIe
CBS3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oymyuieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHMIO M camMo00pa3oBaHUIO B o01acTu
(bU3KMKYN Ha MIPOTSHKEHUH BCEH KU3HU.

JIKOJIOTMYEeCKOr0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH FKOJIOTHUECKON KYIbTYphl, OCO3HAHHE II100aIbHOTO XapaKTepa
9KOJIOTHYECKUX MTPOOIIeM;

¢ [UIAHWPOBAHME U OCYILIECTBIICHHE ACUCTBUN B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUA LEJNEeH YCTOMYUBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacCIIUpEHUE OIBITA ACATEIBHOCTU JKOJIOTMYECKOW HAIpPaBJICHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHUI TI0 (PH3HUKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

e chOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs HU3NUECKON HAYKH;



OCO3HAHUE I[EHHOCTH HAy4YHOU JAESTEeNIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YyUYCHUS
(U3MKN  OCYIIECTBIIATh NPOEKTHYID U  HUCCIEAOBATEILCKYIO JESTEILHOCTh
WHIUBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITEIIBHO (OPMYITUPOBATh U aKTyaIU3UpPOBaTh MPOOJIEMy, paccCMaTPHUBAThH
€€ BCECTOPOHHE;

ONpENENATh LEJH JIeATeIbHOCTH, 3a/aBaTh IMApaMeTpbl M KPUTEPUU HX
JTOCTHXKCHUS,

BBIABJIATE 3aKOHOMCEPHOCTH W IPOTHBOPEYHA B pacCMaTpHBACMBIX (1)I/I3I/I‘ICCKI/IX
SABJICHUAX,

pa3pabaThiBaTh TIUIaH pEHICHUS TMPOOJieMbl C YYETOM aHajdu3a HWMEIOIIUXCS
MaTe€pUaJIbHBIX U HEMAaTEPHUAIILHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JCATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PC3YJIIBTATOB
oeIAM, OUECHUBATb PUCKU HOCJ’IG}ICTBI/Iﬁ JCATCIIbHOCTU,

KOOPJIMHUPOBATh U BBIMOJHATH padOTy B YCIOBHSX PEabHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUEC ITPU PCHICHU N )KU3HCHHBIX HpO6J'IeM.

Bba3oBble nuccienoBarebCcKue AeiCTBHS.

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOUEBBIMU TIOHATUAMHU W MCECTOAaMHU
(bu3UYECKO HAYKH;

BJIIAJICTh HAaBBIKAMH Yy4eOHO-HMCCIIEIOBATEIBCKONH M TPOCKTHON NESTEIHHOCTH B
obnacti (HU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJILHOMY ITOHCKY
METOJIOB pEIICHUS 3a1a4 (U3NUYECKOTO COJEPKAHUS, MPUMEHEHHIO Pa3JIMYHBIX
METOJIOB MTO3HAHUS;

BIQJIETh BUJAMHU  JCATEIBHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAIMH, TPEOOPa30BAHUI0O W TPUMECHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHCJIC P CO3/IaHUM YUEOHBIX IPOCKTOB B 00JIaCTH (PU3HKH;
BBISIBJISITH TIPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTyaJM3UPOBATh 3a/1a4y, BBIJIBUTATh
TUIOTe3y €€ pelleHus, HaxOIWTh apryMEHThl JUIs JIOKa3aTelIbCTBA CBOMX
YTBEPKJCHUH, 331aBaTh MIApAMETPhl M KPUTCPUH PEIICHHS,

aHAM3UPOBATh IOJYYCHHBIC B XOJI€ PEIICHHsS 3a/Ia4d PE3YJIbTaThl, KPUTHUECKU
OIICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;
cTaBuUTh ¥  (OpMYIHpPOBaTh COOCTBEHHBIC 3aJaud B  00pa3oBaTeIbHOM
JeSATETBHOCTH, B TOM YHUCIIC IPU U3YUYCHUHN (PH3HKH;

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh  TEPEHOCUTh 3HAHHWS 1O  (HU3UKE B  NPAKTUYECKYID  00JIACTh
KHU3HENICATCILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEIH;

BBIJIBUTaTh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHbIE TOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUSI.

Padora ¢ undpopmanueii:

BJIQJIeTh HAaBBIKAMHU TOJy4eHUs HUHPOpMaLuu (U3NYECKOTO COJCpIKAHUSA U3
HUCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJM3,
CHUCTEMaTH3allMi0 W MHTEpIpeTanuio MHGOpManyuu pa3nyHbIX BUAOB U (opm
MIPE/ICTaBICHMS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;



MCIIOJIb30BaTh CPEICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUI B
pCIICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPraHM3allMOHHBIX 3a1ad C
cobOnroeHneM TpeOOBaHWUN DPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, MPABOBBIX M OSTHUECKUX HOPM, HOPM HH(DOPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpXKaHHs B Pa3M4YHbIX (hopMaTax ¢ y4éTOM
Ha3HAYCHUS WHPOPMALIMU U IICJICBOW ayUTOPHUH, BHIOMpas ONTUMAIIbHYIO (hopMy
MPECTABICHHS U BU3yaIU3allHH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

OCYIIECTBIISTH OOIIEHHE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMAaTh ¥ HCIOJB30BaTh TPEHMYIIECTBA KOMAHIHOH ¥ WHIMBHUIYaTbHOMN
padoThl;

BBIOMPATh TEMATUKY M METO/IbI COBMECTHBIX JICHCTBHH C YUETOM OOLIMX MHTEPECOB
¥ BO3MOXXHOCTEH Ka)KJIOTO WieHa KOJUICKTHBA,

MPUHAMATH eI COBMECTHOH NESTETHHOCTH, OPraHM30BBIBATh U KOOPAUHUPOBATH
JEWCTBUS TIO0 €€ MOCTH)KCHHUIO: COCTAaBIIAThH IJIaH JEHCTBUHN, PacIpelessaTh POJIU C
y4€TOM MHEHHH Y9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM paboTHI;
OIICHMBATh KayeCTBO CBOETO BKJAJa M KaXKIOTO YJYaCTHHKA KOMaHJABI B OOMIUit
pe3ybTaT 1O pa3pabOTaHHBIM KPUTEPHSIM;

nmpeylaraTh  HOBBIE  TIPOCKTHI, OICHWBATh HJEH C TIO3MIIMH  HOBU3HBI,
OPHUTHMHAIBHOCTH, TPAKTHYECKOI 3HAUNMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTPATETHYECKOE MOBEIACHUE B PA3JIMUHBIX CHUTYalUAX,
MPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIEe Y4eOHbIE 1eCTBUSA
Camoopranuszanms:

CaMOCTOSITENIbHO OCYILECTBIISTH O3HABATENbHYIO IEATEIbHOCTh B 00J1aCTH (HU3UKH
U aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYNIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIBHO COCTAaBJISATh IUIAH PEHICHMs] pacuE€THBIX U KAaYeCTBEHHBIX 3ajlad,
IUIaH BBINOJIHEHUS MPaKTU4YEeCKOW paboThl ¢ Y4YETOM HMMEIOIIUXCS PECYpCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTCHUN;

JenaTh  OCO3HAHHBIA  BBHIOOP, AapryMeHTHpOBaTh e€ro, OpaTe Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMUPOBAHUIO W TPOSIBICHHUIO SPYAMIIMU B oOjactu (HU3HKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb,
OILICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM;

BJIaJIeTh HAaBBIKAMHU II03HABATEIbHOM pedIeKcHH Kak OCO3HAHHs COBEpIIAeMbIX
JNEVCTBUIM U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA;
UCIOJb30BaTh NPUEMBI pediaekcuu Ui OLIEHKM CUTyallud, BbIOOpa BEpHOIO
pelIeHus;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;
NpPUHUMATh MOTHBBl M apryMeHTBl JPYTUX TIpU aHAIM3€ pe3yibTaToB
NESITEIBHOCTH;



MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M AapryMEHTHl JpPYTMX IIpH aHaJIU3€ pe3ylbTaTOB
JEATENBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpouecCce NOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPOTpPaAMMBI 10 (1)I/ISI/IK6 JIIsA

YPOBHS

cpenHero  o0Omero 0o0pa3oBaHUA Yy  OOYYalOUIMXCSl  COBEPILIEHCTBYETCS

SMOLMOHATBHBIA WHTEIUIEKT, IPEATOJIAr Ao COPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MHOHMMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHWE, BHJICTh HAINpaBIICHUS Pa3BUTUSI COOCTBEHHOW SMOLMOHAIBHON Cephl,
OBbITh YBEPEHHBIM B Ce€0€;

CaMOPETYJIMPOBAHUS,  BKJIKOYAKOUIETO  CaMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHME, CIOCOOHOCTh aJalTUPOBATBCA K
SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALlMM, BKJIIOYAKOUIEH CTPEMIICHME K JOCTH)KCHHIO LEIU U
ycrnexy, ONTHUMH3M, WHUIUATUBHOCTb, YMEHHUE J[I€HCTBOBATb, HMCXOJS M3 CBOUX
BO3MOJKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3SMOIMOHAJIBHOE COCTOSHUE
IPYTUX, YYUTHIBaTh €ro TpU OCYIIECTBICHUH OOIIEHHS, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEIKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBATh OTHOILIEHUS C
JIPYTUMU JHOAbMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

IMPEAMETHBIE PE3VYIJIbTATDI

K kxonmy obGydyenust B 10 Kknacce mpeaMeTHble pe3yiabTaThl Ha YriyOJEHHOM YpOBHE
JOJIKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMEHUMN:

MMOHUMATh POJIb (U3UKH B IKOHOMHUYECKOH, TEXHOJOTHMUYECKOM, SKOJOTUUECKOM,
COLIMANILHOM U 3THYECKOH cepax AedaTeIbHOCTH YelIOBEKa, POJb U MeCTO (DM3UKH B
COBPEMEHHOM  HaydHOU KapTHHE MUpa, 3HaYEHUE OTHCaTeIbHOM,
CUCTEMAaTHU3UPYIONIeH,  OOBSCHUTEIbHONW M  IPOTHOCTHYECKOW  (DyHKIMIA
(buznyecKoil TEOPUU — MEXaHUKHU, MOJICKYJIIPHOU (PU3UKU U TEPMOJIUHAMUKHU, POJIb
¢buznueckoil Teopuu B (POPMHUPOBAHUU MPEICTABICHUN O (PU3MUECKON KapTHHE
MUpa;

pa3nuyarh YCIOBUS NPUMEHHUMOCTH MoJeliel (U3UYEeCKuX Tel M IMPOIECCOB
(sBieHMi): UWHepHHaNbHAs CcUCTeMa OTcuéra, aOCOJIOTHO TBEpPAOE TETo,
MaTepuanbHas TOYKa, PaBHOYCKOPEHHOE JBIDKEHHE, CBOOOJHOE TaJieHue,
abcomoTHO ympyras aedopmaiiusi, a0COIIOTHO yNpPyroe U aOCONIOTHO HEYIPYroe
CTOJIKHOBEHUS, MOJIEJIA Ta3a, >KUJIKOCTH M TBEPAOro (KPUCTALIIMYECKOIo) Tela,
UJeanbHbIN ra3, TOYSUHBIH 3aps]l, OHOPOIHOE PIEKTPUUECKOE MOJIE;

pasnuyath ycloBUSA (TpaHUIBL, OOJACTH) MPUMEHHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHUMATh BCEOOIMH XapakTep (yHIAaMEHTAIbHBIX 3aKOHOB M OTPaHUYCHHOCTh
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAIM3UPOBATh U OOBSCHATH MEXaHHUYECKHE MPOIECChl M SIBJICHHUS, HCIONb3YS
OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBl MEXaHHKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
TBUKEHHS, POPMYIIBI KWHEMATHKH PAaBHOYCKOPEHHOTO JIBIKEHUS, TpeoOpa3zoBaHus
lanunes pang  ckopocTM M MHepeMelleHHs,, 3akoHbl HbroTOHaA, TPUHIUI
OTHOCHUTENLHOCTU ['anmuiesi, 3aKOH BCEMHUPHOTO TATOTEHHMsS], 3aKOHBI COXPAHEHMS
UMITybCA M MEXaHWYEeCKOW DJHEpPruH, CBS3b pPAOOTHl CHJIBI C HW3MEHEHUEM
MEXaHUYECKON DSHEpPruu, YCJIOBHsI paBHOBECHS TBEPAOrO Tena), MPU ITOM



HCIIOIb30BAaTh MAaTEMAaTHYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTh YCIIOBUS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: TmpeoOpazoBanuil ['amuies, BTOpOro wu
TPETBEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUs HUMIYJIbCa M MEXaHUYECKOHN
SHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHMUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE ITPOLIECCHI U SIBJIEHUS, UCII0JIb3YSl OCHOBHBIE
nosiokeHrst MKT u 3aKkoHBI MOJIEKYJSIpHOW (PU3MKH M TEPMOAMHAMUKHU (CBS3b
JABJICHUS MWJEAJBbHOTO Tra3a €O CPEeIHEW KHHETUYECKOW DHEPrue TeIuIOBOTO
JBUWKECHHSI M KOHILIGHTPAaLlMEH €ro MOJIEKYJ, CBs3b TEMIIEpaTypbl BEIECTBA CO
CpeaHEd KUHETHYECKOM DSHEpPruerd TEIUIOBOrO JIBUKEHHMS €ro 4YacTHll, CBS3b
JABJICHUS HJICAIBHOIO Tra3a C KOHIICHTPALMEHM MOJIEKYJ M €ro TEeMIIEpaTypou,
ypaBHeHue MenzaeneeBa—Knanelipona, mnepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXPAaHEHHs DHHEPruM B TEIUIOBBIX Ipolleccax), MpPU H3TOM HCIOJIb30BaTh
MaT€MaTHYECKOE BBIPAKECHHE 3aKOHOB, YKa3blBaTh YCIOBHA IPUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—Kianeipona;

aHAJIM3UPOBAaTh U OOBSACHATH JJIEKTPUUYECKUE SIBJICHUS, HCIOJIb3ysd OCHOBHBIE
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna, 3akoH KylloHa, MOTEHNIHAIbHOCTh 3JEKTPOCTATHYECKOTO IOJISI, IMPUHIUI
CYNEpIIO3UIMN  DJIEKTPUYECKUX  TOJIEM, TpU  OTOM  yKa3blBas  YCJIOBHSA
IIpUMEHUMOCTH 3akoHa KyrnoHa, a Takke NpPaKTHUYECKH Ba)KHBIE COOTHOIICHMS:
3akoHbl OMa I y4yacTKa Lenu W Ui 3aMKHYTOM AJIEKTPUYECKOW LENH, 3aKOH
Jlxoymnsi—Jlenna, npaBuna Kupxroda, 3akonst Dapajes 1ist S7eKTPOIn3a);
ONMHCHIBaTh  (PU3MYECKHE TPOLECChl M  SBJICHHUS, HUCIHOJb3YS  BEJIWYHUHBI:
IepeMenIeHne, CKOPOCTh, YCKOPEHHE, UMITYJIBC T€Ja U CUCTEMBI TEJl, CUJIa, MOMEHT
CWJIBI, TaBJICHUE, IOTCHI[UAIbHAS YHEPTUs, KUHETUYECKasi SHEPIUsl, MEXaHUYECKAst
SHeprusi, paboTa CUJIbl, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CHJIa TSDKECTH, CHUJia
YOPYrocTH, CHJIa TPEHHS, MOIIHOCTh, YHEPTUs B3aUMOJECHUCTBHUA Tela ¢ 3eMIEn
BONMM3U €€ MOBEPXHOCTH, PHEPrus ymnpyroil aedopmanuu MnpyxuHbl, KOJIHMYECTBO
TEIUIOTHI, a0COJIOTHAs TeMmIlepaTypa Teja, paboTa B TePMOJIUHAMUKE, BHYTPEHHSIS
SHEprus UAeaIbHOro OJHOATOMHOTO Ia3a, paboTa H1eaabHOro ra3a, OTHOCUTENbHAs
BJIAXKHOCTh Bo3ayxa, KIIJ[ upeanpHOro TEmIoBOTrO JBUTaTeNsl; 3JIEKTPUUYECKOE
1oJie, HaNpsHKEHHOCTh JJIEKTPUYECKOrO TOJIA, HANPSKEHHOCTh IOJS TOYEUHOTO
3apsa WM 3apsDKEHHOrO Iapa B BakyyMe€ W B JUAJICKTPUKE, IMOTEHLIHAI
3NEKTPOCTATHYECKOr0 I0Js, PAa3HOCTh IOTEHUHUAIOB, 3JIEKTPOJABIKYILAS CHIIA,
cuia TOKa, HANpsDKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, CONpPOTHBJIEHUE ydyacTKa LENU C IOCIEIOBAaTEIbHBIM U
MapajuieJIbHbIM  COCIUHEHHUEM PE3UCTOPOB, DHHEPrus AIIEKTPUUECKOro IO
KOH/JIEHCATOPa;

OOBSACHATP OCOOCHHOCTH TMPOTEKaHHWs (UINYECKUX SBICHUI: MeEXaHUYeCcKOoe
JBUKEHHUE, TEIUIOBOE JBW)KEHUE 4YaCTHL[ BEILECTBA, TEIUIOBOE paBHOBECHUE,
OpoyHOBCKOe JBMXkKeHHe, auddysus, ucnapeHue, KUIEHWE U KOHJAEHCAIus,
IJIABJICHUE WM KPUCTAJUIM3alMs, HAIMPaBIECHHOCTh TEIUIONEpeaaun, 3JIEKTpHU3aLus
T€J1, 3KBUMOTEHIUAJIBbHOCTh IOBEPXHOCTH 3aPSKEHHOTO IPOBOHUKA;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTU OJHON (PM3UUECKOM BEIHMUYMHBI OT APYTroi
C HCHOJIb30BaHUEM MPSAMBIX U3MEPEHUI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTh PE3YNbTATHI MOJTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIHYUH B BUJE
rpauKoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEN M3MEepEeHHi, enaTh BBIBOJABI IO
pe3ynbTaTaM UCCIEeI0BaHUS;

MPOBOJUTH KOCBEHHBIE H3MEpeHUs (PU3MUecKUX BEIMYMH, MPH 3TOM BHIOHpATh
ONTUMANBHBIA METOJ] M3MEPEHHUs, OILICHWBAaTh aOCONIOTHBIE M OTHOCHUTEIbHBIC
MOTPELTHOCTH NPSIMBIX M KOCBEHHBIX U3MEPEHUIA;



® [IPOBOJUTH OIBITHl [0 THPOBEPKE MPEAJIOKEHHOM TI'MIOTE3bl: IUIAHUPOBATH
OKCIEPUMEHT, COOMpaTh OSKCIEPUMEHTAJIBHYIO YCTaHOBKY, AaHAJIM3HPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJ O CTATYyCE MPEI0KEHHON TUIIOTE3BI;

e coOmonaTh nmpaBuiia 6e30MaCHOTr0 Tpy/aa MpU NPOBEACHUH HCCIEIOBAHUN B paMKax
y4eOHOTO HKCTIEPUMEHTA, IPAKTUKyMa U Y4eOHO-UCCIIE0BATENILCKOM M TPOESKTHOM
JEATETbHOCTH C HCIOJIB30BAHUEM HW3MEPHUTENBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000py/I0OBaHNUS;

e pemiath pacu€THBIC 3aJla4M C SBHO 3aJaHHOW W HESBHO 3aJaHHON (PU3NYCCKOU
MOJICNbIO: Ha OCHOBAaHMM aHAJINM3a YCJIOBHS OOOCHOBBIBATH BHIOOp (hH3MUECKOM
MOJIeIM, OTBeyaromeld TpeOOBaHUSAM 3a7ayd, NPUMEHATH (OPMYJBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (U3MYECKUX TEOpUHl TMpU HCHOJb30BAaHUU
MaTeMaTHYEeCKUX METOJIOB pELIeHHs 3ajady, NPOBOAUTH pacuéThl Ha OCHOBAaHUU
UMEIOIUXCSA JTaHHBIX, aHAJTU3UPOBATh PE3YNbTAaThl U KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ y4ETOM MOJIy4YE€HHBIX Pe3y/IbTaToB;

e pemarh KadeCTBEHHbIE 3a/Jayd, TpeOyollue NPUMEHEHHUs 3HAaHUM W3 pPasHBIX
pasnenoB Kypca (GU3MKHM, a TakkKe WHTErpalud 3HAHUM W3 JIPYrUX IPEeIMETOB
€CTECTBEHHO-HAY4YHOI'O IIMKJIA: BHICTPAUBATh JIOTHYECKYIO LIETIOUYKY PACCYX JICHHH C
OTIOpPOM Ha U3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

® CIMOJIBb30BaTh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS OCHOBHBIX IPHHIIMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB U TEXHOJOTHYECKHX
MIPOIIECCOB;

® T[PUBOJUTH MpPHUMEPHl BKJIAJa POCCUNUCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

® aHaJIM3UPOBATh W OICHUBATh IOCJIEJACTBUS OBITOBOM U MPOU3BOJCTBEHHOU
NEeSITeIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMHM IpOLIeCCaMH, C MO3UIUI
SKOJIOTUYECKOU 0€e30I1acHOCTH, MPEJCTABICHUI 0 palroHaIBbHOM
MIPUPOJIOTNIOJIb30BAHUH, & TAKKE PAa3yMHOM HCIIOJIb30BAHUM JOCTHKEHUW HAyKU U
TEXHOJIOT Ul TSl TalbHEHUIIero pa3BUTHUS YE€I0BEUECKOTO O0IIECTBa;

® T[PUMEHATh pazIuYHble CrnocoObl paboThl ¢ uHPOpManmeir (usnuecKoro
COJIEp’KaHUS C HUCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHUH,
IIPH 3TOM HCIIOJIb30BaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH ISl IOUCKA,
nepepaboTKu U TNPEAbSBICHUS Y4eOHOM M HaydyHO-TOMYJISpHOW HH(OpMaluu,
CTPYKTYPUPOBAHUS M HHTEpHpeTalnuu WHGOpMAUH, MOJYYCHHONH W3 Pa3IMUYHbIX
HMCTOYHUKOB, KpUTHUECKH aHATM3UPOBATH MOJIy4aeMyr0 HH(GOPMALIUIO U OLIEHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUW, TAK U HA OCHOBE aHAIM3a
HCTOYHUKA WH(OpMALINK;

® [POSBIATH OPraHU3alMOHHBIE W TI03HABATEJIbHBIE YMEHUS CaMOCTOSITEIBHOIO
MpUOOpETEHUsT HOBBIX 3HAHHWI B MpoIlecCe BBHIMOIHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

e paboTaTh B TpYIIE C UCTIOJHEHUEM Pa3IMYHBIX COLMAILHBIX POJICH, TIaHUPOBAThH
paboTy TpyHmbl, palloOHAIbHO paclpeAesTh NEeITeIbHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJIeKBAaTHO OILICHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TIpDYIIbl B
peleHre paccMaTpuBaeMoi MpoOIeMb;

® [pPOSBIATH MOTHMBALMIO K Oyaymed mnpodeccHoHaNbHOM JeATeTbHOCTH TI0
CMELUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

K koHiy oOydenuss B 11 knacce mpeaMeTHbIE pPe3ylbTaTbl Ha YIriIyOJIEHHOM YpOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y 0OYUYAIOIIMXCSI YMEHHUI:

® [IOHMMAaTh pPOJb (PU3UKM B HKOHOMHMYECKOM, TEXHOJIOTMYECKOW, COIMAIbHON WU

THYECKOU chepax AesTeIbHOCTH YelloBeKa, poJib U MECTO (PU3UKU B COBPEMEHHOM



HayyHOM KapTUHE MHpa, pOJb ACTPOHOMHHM B IPAKTUYECKOH JEATEIbHOCTU
YelloBeKa M JaJbHEHIIEM  HAyYHO-TEXHMYECKOM  pa3BUTHUM,  3HAUYEHUE
OTMCATEIbHON, CHCTEMATU3HUPYIONIEH, OOBSICHUTETbHOW W TPOTHOCTHYECKOMN
GyHKUMH  (PU3UYECKON TEOpHH — 3JIEKTPOJUHAMUKH, CIECHUAIBHOW TEOpUHU
OTHOCHTEIIBHOCTH, KBAHTOBOW (PM3UKH, POITb PU3MUECKON TEOpHH B (POPMHUPOBAHUHT
MPEICTaBICHUN O (PU3UIECKON KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHpa B
o01IeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O MPUPO/IE;
pa3nuyath yCIOBHS NPUMEHHUMOCTH MoJeNed (QHU3MUECKUX Tell M IPOLECCOB
(sBHE€HMI): OJHOPOAHOE DJIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IOJS,
rapMOHUYECKHE KOJICOaHMsI, MaTeMaTHUYEeCKUM MAasTHUK, UJICAIbHBINA MPYKUHHBIN
MasiTHUK, TapPMOHUYECKUE BOJHBI, HJCATbHBIM KOJeOaTeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEN aTOMa, aTOMHOTO SiIpa MU KBAHTOBOM MOJIENIH CBETA;

pasznuuaTh yCJIOBHUSL (TpaHMIIBl, 00JIACTH) MPUMEHUMOCTH (U3MUYECKHX 3aKOHOB,
MMOHMMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTH
HCI0JIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJIN3UPOBATh U OOBSICHITH AIEKTPOMArHUTHBIE MPOLIECCHI U SIBICHUS, UCTIONb3Ys
OCHOBHBIE TIOJIO)KEHHMSI U 3aKOHBI D3JEKTPOJUHAMHMKU U CIEHUATbHOH TEOpPHUH
OTHOCHUTENIbHOCTH (3aKOH COXpaHEeHMsI SJIEKTPUUECKOro 3apsaa, cuia AMiepa, cuia
Jlopennia, 3aKOH 53JIEKTPOMAarHUTHOM WHAYKUWH, TnpaBwio Jlenna, cBsazp OJ1C
CAaMOMHJIYKIIMM B 3JIEMEHTE 3JIEKTPUUECKOH IeNH CO CKOPOCTbIO U3MEHEHUS CHIIBI
TOKa, MMOCTYJIAThl CIEHAIbHON T€OPUN OTHOCUTENLHOCTH DWHIITEHA);
aHAJIM3UPOBAaTh M OOBSCHATH KBAHTOBBIE NIPOIECCHl U SBIIEHUS, HCIOIb3YS
MOJIOKEHUsI KBAHTOBOM (u3uku (ypaBHeHHe OiHIITeNHa 11 (doTorddexTa,
MEpBBIM U BTOPOIl moctynarsl bopa, MpUHLIKI COOTHOIIEHUS HEOMPEACIEHHOCTEN
I'eiizenOepra, 3aKOHBI COXpAaHEHHS 3apsI0BOTO M MacCOBOTO YHWCEN U SHEPTHH B
SJICPHBIX PEAKIMIX, 3aKOH PaJIMOAKTUBHOTO paclaa);

ONMHCHIBaTh  (PU3MYECKHE TPOLECChl U  SBJICHUS, MCIOJIb3yd BEJIMYMHBI:
HaIpsHKEHHOCTh 3JIEKTPUYECKOTO MOJIs, MOTEHIHUAT 3JIEKTPOCTaTUYECKOIO TMOJIs,
Pa3HOCTh MOTEHLMATIOB, IEKTPOJABHKYILAS CHJIA, MHAYKLIHS MAarHUTHOTO TOJIA,
MarHUTHBIA NOTOK, cuia AMIepa, WHIYKTUBHOCTb, JJIEKTPOJABHKYILAS CHJIA
CaMOMHJIYKIIMH, SHEPTUSI MArHUTHOTO TOJIsI IPOBOJHUKA C TOKOM, PEISTUBUCTCKUI
UMITYJIbC, TIOJHAsl SHEPrusi, JHEprusi IMOKOS CBOOOJHOW YAaCTUIBL, SHEPTUi U
UMITYJ6C (POTOHA, MACCOBOE YMCIIO U 3apsill Spa, SHEPTUsI CBSI3U s/1pa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SIBJICHUMN: AJIEKTPOMArHUTHAas
WHIYKIWS, CaMOMHIAYKIMS, pe30HAaHC, uHTepdepeHuss BOJH, Iupaxius,
JUCIepCcusi, IMOJHOE BHYTPEHHEE OTpakeHue, QoTodneKTpuueckuii  3ddext
(dpororddext), anbda- u 6eta-pacnaabl aep, raMma-u3iIydeHue suep, Gu3nuecKkue
MIPUHIIUIIBI CIIEKTPAIBHOTO aHAIKU3a U paboThl Ja3epa;

OIIPENENATh HAIPABICHUE MHAYKIIMM MAarHUTHOTO MOJI IPOBOJIHUKA C TOKOM, CHJIbI
Awmrniepa u cuisl Jlopenua;

CTpOUTh H300paKEHUE, CO3[aBAEMOE€ IUIOCKMM 3€pKajoM, TOHKOW JHMH30H, H
pacCUUTBIBATh €r0 XapaKTEPUCTUKH;

IIPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE NTOHATHS, TEOPUH U 3aKOHBI JJIs
aHanmM3a U OOBACHEHMS (HU3UYECKUX MPOLECCOB, MPOMCXOAIMX B 3BE3/AaX, B
3BE3HBIX CHUCTEMAax, B MEXIaJlaKTUYeCKOH cpele; IBW)KEHUS HEOECHBIX Tell,
ABOJIIOLIMH 3BE3 U BeeaeHHOM;

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYHUH C MCIIOJIb30BaHUEM
OpSIMBIX HM3MEpPEHHH, Npu 53TOM KOHCTPYMpPOBaTh YCTaHOBKY, (DUKCHPOBAThH
pe3yabTaThl MOJTYYEHHON 3aBHCUMOCTH (PU3MUYECKUX BEIWYHMH B BUIE IpauKoB ¢
y4€ToM aOCOJIIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, JeTIaTh BBIBOBI 110 pe3yabTaTaM
HCCIIEIOBAHUS;



MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (DU3NYECKUX BEIMYMH, IPU ITOM BBIOMpPATH
ONTUMAIIBHBIA METOJl HM3MEPEHHs, OLEHHBATh AaOCOJIOTHBIE W OTHOCHUTEIBHBIC
MIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJUTH ONBITBI 10 IPOBEPKE MPEAJIOKEHHOW TIMIIOTE3bl: IJIAHUPOBATh
9KCIEPUMEHT, CcOOMpaTh AKCHEPUMEHTAJIbHYIO YCTAHOBKY, aHaJIM3UPOBATH
[IOJIy4YE€HHBIE PE3YJIbTAThl U JIEJIaTh BBIBOJ O CTATYyCE MPEUI0KEHHON TUIIOTE3HI;
OTMCHIBATh METO/IbI IOJYUEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUII;

coOmoaTh npasmiia 6€30MacHOTO TPy/a MPH MPOBEICHUH HCCIEOBAHNN B paMKax
y4eOHOTO HKCTIEPUMEHTA, IPAKTUKyMa U Y4eOHO-UCCIIE0BATENLCKOM M TPOSKTHOM
JEATETBbHOCTH C WCIOJB30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHMUS;

pemaTe pacu€THBIE 3a/ladyd C SIBHO 3a/IaHHOM W HESBHO 3aJaHHOW (pU3MUeCcKOn
MOJIENIbIO: Ha OCHOBaHMM aHallM3a YCIIOBUS BbIOMpaTh (u3MUecKue MOJenH,
oTBevarol[Me  TpeOOBaHUSAM  3ajaud, [PUMEHATb  (OPMYINbI,  3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJaThl (U3MYECKUX TEOpUHl MpU HCHOJb30BAaHUU
MaTeMaTHYEeCKUX METOJIOB pEILIeHHs 3ajady, IPOBOAMTH pacué€Thl Ha OCHOBAHUU
MMEIOIUXCA JTaHHBIX, aHAJIW3UPOBATh PE3yIbTaThl U KOPPEKTUPOBATH METObI
pelIeHUs ¢ YY4ETOM IMOJIy4YE€HHBIX PE3Yy/IbTaTOB;

pelmarth KadecTBEHHbIE 3a/Jayd, TpeOyrollue NpPUMEHEHHUs 3HaHUM W3 pasHBIX
pasnenoB Kypca GU3MKHM, a TaKkKe HHTETrpallMd 3HaHUM U3 JPYrUX IpeaMETOB
€CTECTBEHHO-HAY4YHOTI'O IIMKJIA: BHICTPAUBATh JIOTHYECKYIO LIETIOUYKY PACCYX JICHHM C
OTIOpPOM Ha U3y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;
WCIOJIb30BAaTh TEOPETUYECKHE 3HAHUS Al OOBSICHEHHS OCHOBHBIX HPHUHIIUIIOB
pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB M TEXHOJOIMUYECKHX
IIPOLIECCOB;

IPUBOAUTH NPUMEpPbl BKJIAaJa POCCUICKMX M 3apyOeXHbIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBACHEHHME IPOLIECCOB OKPYKAIOIIEr0 MHUpA, B pa3BUTHE
TE€XHUKH U TEXHOJIOTHH;

aHAM3UPOBaTh U OLIEHUBATh MOCJIEJICTBUS OBITOBOM M INPOU3BOACTBEHHOMN
JEeATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (UM3MYECKMMHU IPOLIECCAMM, C MO3MLIMN
9KOJIOTMYECKON 0€30I1aCHOCTH, IIPEJICTaBICHUN 0 panoOHaIbHOM
IIPUPOJOIIOJIL30BAHNH, & TAKKE Pa3yMHOM HCIIOJIB30BAHUM AOCTH)KCHUN HAYKH U
TEXHOJIOTUH [UI JaJbHEUIIEro pa3BUTHsI YEJI0BEYECKOTO O0IECTBa;

IPUMEHATh pa3JIMyHble CHocoObl paboThl ¢ uHpopMauued (usnyeckoro
COJICpKaHUS C MCIIOJb30BAaHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTUH,
IIPU 3TOM HCII0JIb30BaTh COBPEMEHHbIE HH(OPMALMOHHbIE TEXHOJOTUH [yl IOUCKA,
nepepaboTKU U MNpeabsBICHUS Y4eOHON M HaydHO-HOMYJspHOM uH(opManmu,
CTPYKTYpPUPOBAaHUS M HMHTEPIpETaluu HH(POPMALMH, MOJYYEeHHON M3 Pa3IMUHBIX
UCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyto HH(POPMAIHIO U OLIEHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHAJIN3a
UCTOYHMKA UH(OpMALINY;

IIPOSIBJIATE OPraHU3ALlMOHHBIE M IIO3HABATEJIBHBIE YMEHHMS CaMOCTOATEIbHOIO
NpUOOPETEeHUsT HOBBIX 3HAHUN B TPOLIECCE BBIMOJHEHHS MPOEKTHBIX U y4eOHO-
HCCIIeI0BATENIbCKUX PadoT;

paboTaTh B TpyINIe ¢ UCIOJHEHHEM Pa3JInYHbIX COLMAIBHBIX POJIeH, MIaHUPOBATh
paboTy TpyHmbl, pPalMOHAIBHO paclpeneNiTh IeATeJbHOCTh B HECTaHIAPTHBIX
CUTyalusiX, aJIeKBATHO OILICHMBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB TIpDYIIbl B
peleHre paccMaTpuBaeMoi MpoOIeMbl;

NpOSIBIATh MOTHMBALMIO K Oyaymied mnpoQeccHOHaNbHOM NeSTeNbHOCTH IO
CIELMAIBHOCTSIM (U3UKO-TEXHUYECKOTO npous.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM

KouunyecTBo JuekTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE peCypPChl
n/n NPOrpamMmbl

4acoB

Bcero

Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

1.1 HayuHblit MeTO/T TO3HAHUS TPUPOIBI 6 bubnunoteka [1OK https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 bubmmoreka IIOK https://m.edsoo.ru/f16b68d7
2.2 JnHamuka 10 bubmmoreka IIOK https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEPIOTO Tea 5 bubmmoreka IIOK https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXPAHCHHS B MCXaHHKE 10 bubmmoreka LIOK https://m.edsoo.ru/f16b68d7
Htoro 1o paszeny 35

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBEI MOJ'ICKy.]'IHpHOKHHGTH‘ICCKOﬁ

3.1 15 bubmumoreka LTOK https://m.edsoo.ru/f16b68d7
TEOPHUHU

3.2 Tepmoaunamuka. TerioBbIe MaTHHBI 20 Bbubnnoreka IJOK https://m.edsoo.ru/f16b68d7

3.3 ATpEraTHBIC COCTOAHHS BEILCCTB. 14 Bu6muorexa ITOK https://m.edsoo.ru/f16b68d7

®da3oBbIe Mepexo bl
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Hroro no pazneny

49

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DIEKTPUYECKOE TT0JIE

24

bubanoreka I{OK https://m.edsoo.ru/f16b68d7

4.2 [ToCTOSIHHBIN 2IEKTPUYECKUN TOK

24

bubanoreka I{OK https://m.edsoo.ru/f16b68d7

4.3 Toxu B pa3nu4HbIX cpesiax

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

Hroro no pazneny

54

Paznen 5. ®PUSHUECKHWIN MPAKTUKYM

5.1 Pu3NYeCcKUil NPAKTUKYM

16

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

Hroro no pazneny

16

Pe3epBHOE BpeMmst

10

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

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

170
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11 KJIACC

Ne Hammeropanue pasienon K JuekTpoHHbIe (U PpOBBIE) 00pa3oBaTeIbHbIE peCypPChl
n/n U TeM MPOrpaMmbl OTIAECTBO P nop P peeyp
4acoB
Bceero
Pazaen 1. QJIEKTPOJIMHAMUKA
1.1 MaruauTtHOE 10J1e 14 bubmmoreka LIOK https://m.edsoo.ru/39859ef1
2
1.2 JICKTpOMATHHTHAA 13 bubmmoreka LIOK https://m.edsoo.ru/39859ef1
UHAYKOUA
Hroro mo pazgeny 27

Pazgen 2. KOJIEBAHUSA U1 BOJIHBI

2.1 MexaHn4YecKue KoJIeOaHus 10 bubmmoreka ITOK https://m.edsoo.ru/39859ef1
2.2 IICKTPOMArHHTHEIE 15 bubmmoreka ITOK https://m.edsoo.ru/39859ef1
KoJIeOaHMs
2.3 Mexanirieckie i 10 bubmmoreka IIOK https://m.edso0.ru/39859ef1
3JICKTPOMArHUTHBIC BOJTHBI
2.4 Onruka 25 bubmmoreka LTOK https://m.edso0.ru/39859ef1
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

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

Hroro no pazaeny
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

K -

4.1 OpHyCKEI THAPHO 15 bubmmorexka IJOK https://m.eds00.ru/39859ef1
BOJIHOBOH JyaJIu3M

4.2 ®dusnka atoma 5 bubmmorexa IJOK https://m.eds00.ru/39859ef1
()

4.3 FISHita ATOMHOTO A7pa 1 5 bubnunoreka [{OK https://m.edsoo.ru/39859ef1
DJICMCHT apHBIX qaCcTHUIl

Hroro no pazgeny 25

Paszpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

2
5.1 TIEMEHTEL aCTpOHOMHH 1 12 bubmmoreka LIOK https://m.edsoo0.ru/39859ef1
acTpo(u3UKI

Hroro no pazneny 12

Pasnen 6. PUSHUECKHUHA MIPAKTUKYM

6.1 Ou3NUECKUil MPAKTHKYM 16 bubmmoreka IIOK https://m.edsoo.ru/39859ef1

Htoro 1o paszeny 16

Pazgen 7. OBOBIIAIOIIEE ITIOBTOPEHHUE

CucremaTuzanus u
000011IeHIE TPEIMETHOTO
COJICPKAHMS U OIbITa

7.1 JIEATEIBHOCTH, 15 Bbubmnoreka ITOK https://m.edsoo.ru/39859ef1
PHOOPETEHHOTO IIPH

W3Y4YEeHUHU Kypca (PU3HKU
10 — 11 xiaccos
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Hroro no pazneny

15

PesepBHOe Bpems

10

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

Bcero

®uznka — pyHaaMeHTaIbHas
HayKa O IIPHpoJIe

bubmmoreka IIOK https://m.edsoo.ru/1beef346

Hayunsbrit MeTo1 mO3HAHUS U
METO/Ibl UCCIIEIOBAHUS
(bMBUYECKUX SIBJICHUHN

bub6muoreka 11OK https://m.edsoo.ru/3a7fde29

OKCIEPUMEHT U TEOPHS B
rpolecce Mo3HaHUs
npuposl. Habmonenue u
IKCIIEPUMEHT B (PH3HKE

bubmoreka IIOK https://m.edsoo.ru/34c49931

CriocoOb1 U3MepeHust
(bu3MYECKUX BETMYHH

bubmoreka LIOK https://m.edsoo.ru/ca2def03

AOcomoTHasg U
OTHOCHUTEIbHAS
MOTPEIITHOCTH U3MEPEHUI
(U3HYECKUX BEITMYMH

bubmoreka LIOK https://m.edsoo.ru/7f18fda3

MonenupoBanue B pusuke.
Pousb u MecTO (pusuku B
(dbopMupoBaHUU
COBPEMEHHOMN HAYYHOH
KapTUHBI MUDA, B

bubaunoreka [{OK https://m.edsoo.ru/eabbdedl
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IIPAKTUYECKOU JIeATEIbHOCTH
NI

Mexanndeckoe IBIKEHHE.
Cucrema orcuerTa.
OTHOCHUTEIHLHOCTD
MEXaHUUECKOTO JIBHIKCHHUS.
[Ipsimas u oOpatHas 3a1aun
MEXaHUKHU

bubmmoreka IIOK https://m.edsoo.ru/e9a52f02

Pannyc-Bexrop
MaTepuaIbHON TOYKH, €r0
MIPOEKIIUN HAa OCH
KoopauHar. TpaekTopusi.
[Tepememnienue. CKOpOCTb.
HXx npoekiuu Ha ocu
KOOpAMHAT

bubnuoreka IOK https://m.edsoo.ru/30a108a5

PaBHOMeEpHOE
MPSIMOJIMHENHOE ABM)KCHUE.
I'padmyeckoe onucanue
PaBHOMEPHOTO
MPSIMOJIUHEIHOTO JIBUYKCHHUSI

bubmmoreka IIOK https://m.edsoo.ru/89ba7190

10

CroxxeHue nepeMereHuii u
ckopocreil. Pemenne 3amau

bubmmoreka LIOK https://m.edsoo.ru/761d18aa

11

HepaBnoMepHoe nBIKEHUE.
MrHoBeHHas CKOPOCTb.
Yckopenue.
[IpssmonuHeriHOe IBUXKEHUE
C IIOCTOSIHHBIM YCKOPEHUEM

bubmmoreka LTOK https://m.edsoo.ru/a99549a7
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12

I'padmyeckoe onucanme
HpﬂMOJ’IHHGﬁHOFO JABUKCHU S
C INIOCTOSAHHBIM YCKOPCHUCM

bubanorexa I{OK https://m.edsoo.ru/b7560bbf

13

CB00OIHOE MaieHKE.
YckopeHnue cB0OOHOTO
nagcHus. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHU B HX
rpaduxu

bubmmoreka IIOK https://m.edsoo.ru/f738109c

14

JIBr>keHue Tena,
OpOILIEHHOTO MO/ YTJIOM K
TOPH30HTY

bubmmoreka IIOK https://m.edsoo.ru/71cbb4f5

15

KpuBonuHneiitHoe nBUKEHHE.
JIBM>KeHHE M0 OKPY>KHOCTH.
Vrnosas u nuHEHHAS
ckopoctb. [lepron u
4acToTa.
LleHTpOoCTpeMHUTENBHOE U
MOJTHOE YCKOPECHHE

bubmmoreka IIOK https://m.edsoo.ru/33196fbe

16

KonTtponpHas padoTa no
teme "Kunematuka"

bubaunorexa I{OK https://m.edsoo.ru/1242f32e

17

[TepBriif 3akoH HproTOHA.
NHepuunanbHble CUCTEMBI
orcuéra. [IpuHImMn
OTHOCHUTENBHOCTH ["anumes.
HeunepuuansHsie cuctemMbl
OTCYETa

Bbubaunoreka I{OK https://m.edsoo.ru/5a9e4a64
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18

Cuna. PaBHoielicTByrOIIAs
cuna. Bropoii 3akox
Herorona. Macca

bubanorexa I{OK https://m.edsoo.ru/141d3837

19

BsauMmonelicTBue Tei.
Tpernii 3akoH HproToHa

bubanorexa I{OK https://m.edsoo.ru/57dba505

20

[IpuHIHn cyneprno3unun
cui. Pemenue 3ana4 Ha
IIPUMEHEHHE 3aKOHOB
HeroTona

bubnuoreka [OK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMHPHOTO
TSATOTCHHS.
OKBUBAJIEHTHOCTH
rpaBUTAIMOHHOM U
WHEPTHOW MacChl

bubmuoreka IOK https://m.edsoo.ru/9aba2b0a

22

Cuna TSKeCTH U YCKOPEHHE
CBOOOIHOTO ITaICHUA

bub6muoreka I1OK https://m.edso0.ru/22757f26

23

JIBukeHure HeOEeCHbIX Te U
WX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb.
3akonsl Kenepa

bubmoreka IIOK https://m.edsoo.ru/11abfa0a

24

Cuna ynpyroctu. 3akoH
I'ykxa. Bec Tena

bubmuoreka [TOK https://m.edsoo.ru/Oae2cd84

25

Cuna tpenus. [Ipupona u
BUJIBI CHJI TpEHUSL. J{BUXKEHHE
B JKUJKOCTHU U Ta3e ¢ y4ETOM

bubmmoreka ITOK https://m.edsoo.ru/1fa86499
https://m.edso0.ru/2ch29676
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CHJIbI COITPOTHUBJICHUA CPCAbL

26

[laBienue.
I'mppocraTtuyeckoe
nasnenue. Cuiia Apxumena

bubanorexa I{OK https://m.edsoo.ru/a28aa7ad

27

AOCOJIFOTHO TBEPJIOE TEJIO.
[TocrynarensHoe 1
BpaIaTesbHOE ABHKEHHE
TBEPJIOTO Tela

bubmmoreka IIOK bubarnorexa L{OK https://m.edsoo.ru/2b95d57e

28

MoMeHT CHITBI OTHOCUTEIBHO
ocu Bpaienus. [1neqo cuibl

bubmuoreka IIOK https://m.edsoo.ru/653d3459

29

CrnoxxeHue cuil,
IMPHUIIOKCHHBIX K TBEPAOMY
teny. LleHTp TsxkecTH Tena.
YcnoBust paBHOBECHUS
TBEpAOTro Tena. Bubl
paBHOBECHS

bubmmoreka IIOK https://m.edsoo.ru/9aa79a7d

30

Pemrenue 3agau

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

31

KonTtponpHas padoTa no
teme "Innamuka. CtaTuka
TBEpAOro Tema"

bubmmoreka IIOK https://m.edsoo.ru/9f5a574c

32

HNmnynsc maTepuanbHOU
TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. LleHTp
Macc CUCTEMBI
MaTEpHUATIBbHBIX TOYEK.
Teopema 0 ABMKEHUU

bubaunorexa I{OK https://m.edsoo.ru/4bb8294b
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LEHTpa Macc

33

Nmmnynbe cuitbl U U3BMEHEHUE
HMITyJIbCa TeJa. 3aKOH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

bubmmoreka IJOK https://m.edsoo.ru/13f0a221

34

MoMeHT uMIynbca
MaTepUaIbHON TOUKH.
[IpencraBnenue o
COXpPaHEHNH MOMEHTA
VMITYJIbCAa B EHTPAJIBHBIX
TTOJISAX

bubmmorexa LIOK https://m.edsoo.ru/d6532eb9

35

Pemenne 3amau

bubnuoreka I1OK https://m.edsoo.ru/f7706d63

36

PaboTa cuibl Ha ManoM 1 Ha
KOHEYHOM TIepEMEIICHHH.
I'paduaeckoe
MpeACTaBICHUE PaOOTHI
CHJIBL. MOIIIHOCTD CHIIBI

bubmmoreka IIOK https://m.eds00.ru/913974c7

37

Kunernueckas sHeprus.
Teopema 06 usmeHeHUH
KMHETUYECKOU SHEepruu
MaTepHaTbHON TOUKH

bubmmoreka LIOK https://m.edsoo.ru/9a5e2e74

38

[ToTeHmanpHbIC U
HETIOTEHIIMATbHBIC CUJIBI.
[MoTeHmanpHas SHEPTHsL.
Bropas kocMuueckas
CKOPOCTb

Bbubaunorexa I{OK https://m.edsoo.ru/554bafcc
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39

Tperbs kocMuyeckas
cKOpocTh. CBsi3b pabOThI
HENOTEHLIUAJIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEpPruu

bubanoreka I{OK https://m.edsoo.ru/f57b4e01

40

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu mis nneanbHOM
HKHUJKOCTH

bubmuoreka 11OK https://m.edsoo.ru/f30f43b6

41

KonTponsHas pabora no
TeMe "3aKOHbI COXpaHEHUS B
MexaHuke"

bubmuoreka I1OK https://m.edsoo.ru/474e7c4a

42

Pa3BuTune npenacraBieHuii o
MIPUPOJIE TETIOTHI.
OCHOBHBIE ITOJIOKEHUS

MKT. duddy3us.
BpoyHoBCcKOE BUXEHUE

bubmmoreka LIOK https://m.edsoo.ru/b0a4445f

43

Crpoenue ra3000pa3HbIX,
KUJKUX U TBEPJIBIX Tell.
XapakTep JBUKCHUS U
B3aUMO/ICHCTBUS YaCTHUI]
BEIECTBA

bubmmoreka LIOK https://m.edsoo.ru/c44d02e2

44

Macca u pazmepsl MOJIEKYI
(aromoB). KonmaectBo
Bemiectsa. [locrosaHnas

Bbubaunoreka I{OK https://m.edsoo.ru/c5b72ab7
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ABorajapo

Temneparypa. Tennosoe

45 paBHoBecwue. [lIkana bubmmoteka L{TOK https://m.edsoo.ru/0070d493
Lenbcus

46 Pemrenne 3amau bubmnoreka IJOK https://m.edsoo.ru/1531aba5

47 iii?;lmﬁ ras. Fasossie bubnunoteka [IOK https://m.edsoo.ru/1deb2367

48 ypaBHfHHe Menerecsa- bubmmoreka IIOK https://m.edsoo.ru/8d12¢328
Knaneiipona. Pemenne 3amau

49 ;\aiiolfzi:;f:“ep”ypa' Bu6mmorexa ITOK https://m.edsoo.ru/14e02d1f
H3onporiecchl B uieaibHOM

50 rase C IOCTOSHHBIM bubmmoreka IIOK https://m.eds00.ru/68878d51
KOJIMYECTBOM BEIICCTBA
I'paduaeckoe

51 EESE;:{IZH:CI:;? soTepMa, bubmoreka LIOK https://m.edso0.ru/1344327b
n30xopa, u3obapa

52 OcuoBHoe ypaBaenue MKT bubmuoreka IIOK https://m.edsoo.ru/c8094721

53 Pemrenue 3amau Bbubnnoreka IJOK https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM
TEMITEPATYPhI

54 TEPMO IMHAMHIECKOI https://m.edsoo.ru/c38af875

CUCTEMBI CO CpeHEN
KUHETUYECKOM dHEpruen
MOCTYINATEIBHOTO TEIJIOBOTO
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NBIDKEHHS €€ J4acTUIl

55

O06o061IeHNE U
cUCTEMAaTHU3alUs 3HaHNUH 110
teme "OcuoBst MKT"

bubanorexa I{OK https://m.edsoo.ru/09d12fd8

56

KonTposbHas pabora no
teme "OcHoBel MKT"

bubmmoreka IIOK https://m.edsoo.ru/13adad59

57

TepMoauHamMuyeckast
cucteMa. 3a/laHie BHEIITHUX
ycnoBuit aia T/l cuctemsl.
Bremnue u BHyTpeHHUE
napameTpsl. [TapameTrpsr T/1
CHUCTEMBI KaK CpeHuE
3HA4YEHMS BEJIUYHH,
OIIMCHIBAIOIINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

bubnuoreka I1OK https://m.edsoo.ru/5f8d38a3

58

HyneBoe nauano
TEPMOJMHAMUKH.
Camomnpou3BoJIbHAs
penakcanusa T/l cucteMbl k
TEIJIOBOMY PaBHOBECHIO

bubmmoreka ITOK https://m.edsoo.ru/8ec512f0

59

Mojenb naeaabHOTO ra3a B
TCPMOJUHAMHKE. YcnoBus
IIPpUMCHHUMOCTH ATOM MOJIEIU

bubaunorexa I{OK https://m.edsoo.ru/29355001

60

YpaBHeHue Menzeneena-
KuaneiipoHa u BeIpakeHue
JUIsl BHYTPEHHEW YJHEPTUU

Bbubaunorexa I{OK https://m.edsoo.ru/bal178d0
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61

BripakeHue 11 BHyTpEHHEU
SHEPrUU OJJHOATOMHOTO
WJICATIBHOTO Ta3a.
KBasucrarnueckue u
HECTATUYECKHUE TTPOLIECCHI

bubanorexa I{OK https://m.edsoo.ru/ac5cacls

62

OnemeHTapHas paboTa B
TEPMOIMHAMHUKE.
Brruucnenue paboTsl Mo
rpaduky nporuecca Ha pV-
IrarpaMmme

bubmuorexa I{OK https://m.edsoo.ru/741d5738

63

Temonepenaya kak crnoco0
W3MEHEHUs BHYTPEHHEN
sneprum T/] cucremsr 6e3
COBEPILICHHS pabOTHI

bubmuoreka IIOK https://m.edsoo.ru/3d734561

64

Konsexkius,
TEIJIOMPOBOIHOCTb,
H3ITyYCHHUE

bubmuoreka I1OK https://m.edsoo.ru/157b54cd

65

KoaudyecTBo TEMIOTHI.
TemmoéMKOCTh Tena.

VY aenbHas U MOJIIpHAs
TEII0EMKOCTH BEILIECTBA.

VY enpHas TENI0Ta CrOpaHus
TOILIMBA

bubmmoreka [{OK https://m.edso0.ru/7ba67355

66

PacuéT xonmmuecTBa TEIIOTHI
IIpU TeIuIonepeaaye

bubmmoreka LIOK https://m.edsoo.ru/1db5ad4e

67

[Tonusarue 00 aguabarHOM

Bbubaunoreka I{OK https://m.edsoo.ru/d8098824
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npouecce. [lepBblit 3akoH
TCPMOJUHAMHKHU

68

KonnuecTBo TEMIOTHI U
paboTa Kak Mepbl H3MEHEHHSI
BHyTpeHHeM 3Hepruun T /]
CUCTEMBI

bubaunoreka I{OK https://m.edsoo.ru/b047alcd

69

Bropoit 3akoH
TEPMOJUHAMUKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX IPOIECCOB.
HeobpaTtumocTs mpupoIHBIX
MIPOIIECCOB

bubnuoreka IOK https://m.edsoo.ru/c6f4f464

70

[TpunHIUIB NEHCTBUSA
TermioBbIX MarmuH. KIT/]

bubmuoreka IOK https://m.edsoo.ru/2e945513

71

MaxkcumanbHo€e 3HaYCHUE
KIIA. Huxn Kapuo

bubmuoreka IIOK https://m.edsoo.ru/fe3857b9

72

Pemrenue 3agau

bubmmoreka IIOK https://m.edsoo.ru/b3efal8b

73

OKOJIOTHYECKHE aCIIEKThI
HCIIOJIL30BaHMs TEIJIOBBIX
nsurareineii. TemioBoe
3arpsi3HEHUE OKpYKarolei
cpebl

bubmuoreka [IOK https://m.edsoo.ru/9867aaa7

74

Pemenue 3amau

bubmmoreka LTOK https://m.edsoo.ru/c8c70432

75

O0o01enne u
CHUCTEMAaTH3alMsl 3HAaHUH 110
teme "TepMoauHaMuKa.

bubmmoreka [TOK https://m.edsoo.ru/28d62b3f
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TenmoBsie MamuHBL"

76

KonTtponsHas pabora o
teme "TepmoguHaMuKa.
TemoBeie MaHb"

bubanorexa I{OK https://m.edsoo.ru/1b6e26¢5

77

[TapooOpazoBanue u
KOHJIeHcanus. Mcnapenue u
KUIICHHE. Y AelIbHAs TEIIOTa
napooOpa3oBaHUs

bubmnoreka IJOK https://m.edso00.ru/6f8e6777

78

Haceimennsie u
HEHACHIIIICHHBIC MTaPHI.
KagecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH U JaBJICHUS
HACBIIIEHHOTO T1apa OT
TeMIepaTyphbl, UX
HE3aBHCUMOCTE OT 00bEMa
HACBIILIEHHOTO Tapa.
3aBUCUMOCTb TeMIIEpaTyphl
KUTICHHUS OT JaBJICHHUS B
JKHJKOCTH

bubmmoreka I{OK https://m.edsoo.ru/f5¢17d02

79

BnaxHocTh Bo3yxa.
AOconroTHas 1
OTHOCHUTEJBbHAS BIIAXKHOCTD

Bbubaunorexa I{OK https://m.edsoo.ru/30ebbb79

80

Pemenue 3amau

Bbubaunorexa I{OK https://m.edsoo.ru/18e95ff3

81

TBépnoe Teno.
Kpucrannuueckue u
amopdHbIe Tena.

Bbubaunoreka I{OK https://m.edsoo.ru/20a88a03



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03

AHU30TpOIUS CBOICTB
KpHUCTAJLJIOB

82

IInaBnaeHue u
KpUcTajuIn3anus. Y ienpHas
TEIUIOTA IIaBJICHHS.
Cyo6numariust

bubanorexa I{OK https://m.edsoo.ru/6ee91e9f

83

Hedbopmaruu TBEpAOTO TENA.
PactskeHue u cxxaTue.
Cnsur. Moayns FOHnra.
[Ipenen ynpyrux
nedopmanuit

bubnuoreka I1OK https://m.edsoo.ru/dalaabl0

84

TennoBoe pacmmpeHne
KUJKOCTEH U TBEPABIX TEIL.
AHTapMOHHU3M TEIJIOBBIX
KOJIEOaHUIT YaCTHI] BEIIECTBA

bubmuoreka ITOK https://m.edsoo.ru/7ba5edf2

85

[IpeoOpazoBanue >HEPTUH B
(ha30BBIX Mepexoax

bubmoreka LIOK https://m.eds00.ru/97a0672f

86

YpaBHEHHE TEILJIOBOTO
OaslaHca

bubmmoreka LIOK https://m.edsoo.ru/ab1521fb

87

Pemenue 3amau

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

88

IloBepXHOCTHOE HATSKEHUE.
Kanumsipuele sBieHus.
JlaBieHue 1o
HCKPUBJICHHOU
IIOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca

bubmmoreka [TOK https://m.edsoo.ru/b42f1f97



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97

89

O6o06uienne u
cUCTEMaTU3alus 3HAaHUN 110
Teme "ArperaTHble
COCTOSIHUS BEILIECTBA.
®da30BbI€ MEepexopl"”

bubaunorexa I{OK https://m.edsoo.ru/0b52575c¢

90

KonTposbHas pabora no
Teme "ArperaTHble
COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoan"

bubmmoreka IIOK https://m.edsoo.ru/7dc2a739

91

DJIeKTpU3aIus TeJl U €€
HpOfIBJ’IeHI/Iﬂ.
DIeKTpuYecKkuil 3apsa. [Ia
BH/JIa AIICKTPUIECKUX
3apsa0B. [IpoBogHUKY,
TUDJICKTPUKHU U
MTOJTYTTPOBOAHUKHU

bubnuoreka IIOK https://m.edsoo.ru/1aff445f

92

DJIeMeHTapHbIN
AJIEKTPUYECKUI 3apsijl. 3aKOH
COXPaHEHHUS NEKTPUYECKOTO
3apsaa

bubmmoreka LIOK https://m.edsoo.ru/f49afd24

93

B3aumopeiicTBue 3apsioB.
Toueunsle 3apsinpl. 3aKOH
Kynona

bubmmoreka [{OK https://m.edso00.ru/445b7746

94

Pemenue 3amau

bubmmoreka [TOK https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

95

Onexrpuueckoe noiue. Ero

Bbubaunorexa I{OK https://m.edsoo.ru/05c6bfal



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1

JICMCTBUE HA DJICKTPUUYECKHE
3apsabl

96

Hanpsixénnocts
AJIEKTPUYECKOTO MO,
[IpoGuerit 3apsia. Jlnnum
HaANPsKEHHOCTH
AIIEKTPUYECKOTO MO,
OIHOPOIHOE AIEKTPUIECKOE
rnose

bubmmoreka IIOK https://m.edsoo.ru/3dac6957

97

IToTeHnIMaIbHOCTH
AIEKTPOCTATUYECKOTO TOJISI.
Pa3HocCTh TOTEHITHAIIOB U
HanpsHKeHUe

bubmoreka IIOK https://m.edso0.ru/80021447

98

[TorenumanpHast S3HEPTUS
3apsizia B
ANEKTPOCTATHYECKOM TI0JIE.
TToTenmnuman
ANEKTPOCTATHYECKOTO OIS

bubnuoreka I1OK https://m.edsoo.ru/af5fa389

99

CBi3b HaprI}KéHHOCTI/I I10JIA
" PAa3HOCTH NOTCHIUAJIOB
I QJICKTPOCTATUYCCKOT O
I10JI1

bubmmoreka ITOK https://m.edsoo.ru/df7a6838

100

[IpunHnMn cynepno3unuu
ANEKTPUUECKUX MOJIeH

bubmmoreka I{OK https://m.edsoo.ru/Ocfed4a6e

101

Pemenue 3amau

bubmmoreka [IOK https://m.edsoo.ru/5a582263

102

ITone ToueuHoro 3apsnaa.

Bbubaunoreka I{OK https://m.edsoo.ru/b297b5c3



https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3

ITone paBHOMEpPHO
3apsHKEHHON cephl

103

[Tone paBHOMEpPHO
3apsKEHHOTO TI0 00BEMY
wapa. [lone paBHOMepHO
3apsOKEHHON OECKOHEYHOM
MJI0CKOCTH

bubanorexa I{OK https://m.edsoo.ru/f7a665ee

104

[IpoBogHUKH B
ANIEKTPOCTATUYECKOM TI0JI€.
VYcnoBue paBHOBECHUS
3aps0B

bubmuoreka IOK https://m.edsoo.ru/32405eab

105

JIMpIIeKTpUKY 1
MOJIyIIPOBO/IHUKH B
JIEKTPOCTATUYECKOM TI0JIE

bubmuoreka IIOK https://m.edsoo.ru/060ebab5

106

Konpgencarop.
DIIEKTPOEMKOCTh
KOHJICHCATOpA.
DNeKTPOEMKOCTH TIOCKOTO
KOHJIeHCcaTopa

bubmmoreka LIOK https://m.edso0.ru/845b4f73

107

HapannenLHoe COCINHCHHUC
KOHACHCATOPOB

bubmumoreka LIOK https://m.edsoo.ru/d11e8ce7

108

ITocnenoBarennHOE
COCAUHCHUEC KOHACHCATOPOB

bubmmoreka [TOK https://m.edsoo.ru/1e992920

109

3Hepr1/m 3apSAKECHHOTO
KOHACHCATOPAa

bubmuoreka [TOK https://m.edsoo.ru/73a34f18

110

Pemenue 3amau

Bbubaunorexa I{OK https://m.edsoo.ru/5fb2ach5



https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5

https://m.edso0.ru/27434040

111

JIBrKeHME 3apsyKeHHON
YaCTHULbI B OJTHOPOJHOM
JIIEKTPUYECKOM I10JIE

bubanoreka I{OK https://m.edsoo.ru/8341d6ac

112

Pemenne 3amau

113

O0001IeHne
cUCTeEMAaTHU3alus 3HaHUH 110

TeMe "DnekTpudeckoe mnoJie"

bubmmoreka IIOK https://m.edso0.ru/5752603f

114

KonTpossHas pabora no

Teme "DnekTpuueckoe mojie"

bubmuoreka I1OK https://m.edsoo.ru/cefe90e9

115

Cwnna toka. IlocTossHHBIHN
TOK. YCJIOBHSA
CYIIIECTBOBAHUS
MOCTOSIHHOTO
ANEKTPUIECKOTO TOKA

bubmuoreka I1OK https://m.edsoo.ru/233311b5

116

HMcrounuku Toka.
Hanpsioxenue u 3/1C

bubmoreka IIOK https://m.edso0.ru/0839a115

117

3akon OMa Jyis yyacTka
LeTH. DIIEKTPUUECKOE
COIIPOTHBIICHHE

bubmmoreka LIOK https://m.edsoo.ru/f14f251e

118

3aBHCUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJTHOTO ITPOBOTHHUKA
OT €T0 JUIMHBI U IUIOIIa N
MOINEPEYHOI0 CEYEHUs

bubmuoreka [TOK https://m.edsoo.ru/95fcdf51

119

VY nenbpHO€e CONPOTUBIICHUE

bubaunorexa I{OK https://m.edsoo.ru/437f8300



https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300

BelecTsa. Perienue 3amgau

ITocnenoBarennHOE,

120 napajiesibHOE, CMEIIaHHOE bu6immoreka IJOK https://m.edso0.ru/236f7e07
COEIMHEHUE ITPOBOHUKOB
Pacué€r pa3zBeTBIEHHBIX

121 ANEKTPUUECKHX IIETICH. bubnunoreka [IOK https://m.edsoo.ru/1794cf37
[IpaBuna Kupxroga

122 Pemrenne 3amau bubmnoreka ITOK https://m.edso0.ru/3881b469
PaGora snexTpuyeckoro

123 Toka. 3akoH J[xoymns — bubnunoteka [1OK https://m.edsoo.ru/a3605c5c
Jlenna

124 Pemenne 3amau bubmmoreka LIOK https://m.edsoo.ru/6761bfOf
MOIIHOCTD 3JIEKTPUIECKOTO

125 Toka. TernnoBas MOLIHOCTD, bubmmoreka LIOK https://m.eds00.ru/99750a6f
BBIJICIIsICMasi Ha PE3UCTOPE

126 Pemrenue 3amau bubmmoreka IIOK https://m.edsoo.ru/eb72fc24
OJ1C u BHyTpEeHHEE

127 COIMPOTHUBJIEHUE UCTOYHHKA bubmuoreka IOK https://m.edsoo.ru/72d453af
TOKa
3akon Oma 1 OJIHOU

128 (3aMKHYTOM) 3JIEKTPUICCKOH bubmunoreka L{OK https://m.edsoo.ru/221f40fb
enu

129 Pemrenne 3amau Bbubnnoreka ITOK https://m.edsoo.ru/3580b679

130 MOIIHOCTh UCTOYHHKA TOKA Bbubnmnoreka IJOK https://m.edsoo.ru/a0ae51d8

131 KopoTkoe 3aMbikaHue bubmorexa LIOK https://m.eds00.ru/546f5632



https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
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https://m.edsoo.ru/546f5632

132

Konnencarop B nenu
MIOCTOSIHHOTO TOKa

bubanorexa I{OK https://m.edsoo.ru/35368f3e

133

Pemenue 3amau

bu6mmoreka IIOK https://m.eds00.ru/4410cef0

134

Pemrenue 3agad mo reme
"TlocTOAHHBIN
ANEKTPUIECKUHN TOK"

bubmmoreka IIOK https://m.edsoo.ru/a7340a29

135

Pemrenue 3agad mo reme
"TlocTOAHHBIN
AIEKTPUYECKUN TOK"

bubmmoreka LIOK https://m.edsoo.ru/744261b8

136

Pemrenue 3agad mo reme
"TTocTOSIHHEIN
AIEKTPUYECKUN TOK"

bubnuoreka I11OK https://m.edsoo.ru/eb5d4687

137

O0o0mmenne u
cUCTEMAaTU3alys 3HaHUHU 110
teMe "IlocToSHHBII
AIEKTPUYECKUN TOK"

bubmuoreka IIOK https://m.edsoo.ru/bfd7a050

138

KounTponsHas pabora no
teme "TlocTosiHHBIN
AJIEKTPUYECKUN TOK"

bubmmoreka LIOK https://m.edsoo.ru/1885ddfl

139

DnekTpuyeckas
MMPOBOJIUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUECKUI
TOK B MeTaJlJIax.
CBepxXpoBOIUMOCTh

bubmmoreka LTOK https://m.edsoo.ru/da794295

140

DNEeKTpUUYECKUN TOK B
pacTBOpax M pacIuiaBax

Bbubaunorexa I{OK https://m.edsoo.ru/4b423491



https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491

3JIEKTPOJIUTOB. 3aKOHBI
@apanes U1 IIEKTPOIU3a

141

DNEeKTPUYECKUN TOK B raszax.
[Inazma

bubanorexa I{OK https://m.edsoo.ru/92d92f76

142

DNEeKTPUUYECKUMA TOK B
BakyyMe. BakyymHbIe
puoOOPHI

bubmuoreka IJOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUYECKUM TOK B
TTOJTYIIPOBOTHUKAX

bubmmorexa IIOK https://m.edsoo.ru/ab61c660

144

[TomynpoBOAHUKOBBIE
puOOPHI

bubmuoreka IIOK https://m.edsoo.ru/83622200

145

®u3NYeCcKUil NPAKTUKYM IO
teme "V3MepeHue Cuiibl TOKa
Y HaIlpsDKEHUS B LIETIH
ITOCTOSTHHOTO TOKa IPH
ITOMOIIIY AHAJIOTOBBIX U

U (POBBIX U3MEPUTETHHBIX
npuoopoB" win "3HAKOMCTBO
¢ udpoBoii 1aboparopueit
o ¢usuke. [Ipumepsr
n3MepeHus: GU3NYECKUX
BEJINYMH IIPU MOMOLIU
KOMIIBIOTEPHBIX JATUYUKOB"

bubmoreka IIOK https://m.edsoo.ru/5643ea56

146

Pu3n4eCKUi MPAKTUKYM I10
teme "3ydeHue
HEPAaBHOMEPHOTO JABUKECHUS

Bbubaunorexa I{OK https://m.edsoo.ru/f6292f5f



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f

C LIEJIBIO OIPEIETICHUS
MTHOBEHHOM ckopocTh"

147

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepeHne ycKkopeHust
IIpY IPSAMOJIMHEUHOM
PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOU
IJI0CKOCTU" UITN
"UccnenoBanue
3aBUCUMOCTH IIYTH OT
BpEMEHU MpHU
PaBHOYCKOPEHHOM
NBIKeHUN"

bubmmoreka LIOK https://m.edsoo0.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM I10
teme "M3MmepeHue yckopeHust
CBOOOIHOTO ITaeHus" WiIn
"N3ydyeHue IBUKEHUS Tela,
OpOIIEHHOTO
TOPU30HTAJIBHO"

bubmuoreka IOK https://m.edsoo.ru/d1ea2402

149

®U3NYECKUH TPAKTUKYM I10
teMe "M3ydueHue ABUKEHUs
TeJa Mo OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJTYJTIO
CKOpPOCTBHIO" WIIH
"UccnenoBanue
3aBUCHUMOCTH NEpHO/Ia
oOpallieHrs KOHTYEeCKOTO

bubmmoreka [TOK https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

MasiTHUKA OT €ro
napameTpoB"

150

@u3NYEeCKU NPAKTUKYM 110
teme "U3mepenne
PaBHOJICHCTBYIOLIEN CUIIBI
TP ABMKEHUU OpycKa 1o
HaKJIOHHOM IJIOCKOCTH" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1mo
HAaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHO€ PacCTOSIHUE OT €ro
Maccsl”

bubmmoreka LIOK https://m.edsoo.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM I10
teme "UccienoBanue
3aBHCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIHNX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nedopmarnuu" wim
"N3yueHue NBUKEHUS
CHCTEMBI TeN, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes
JIETKH# 00K

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

152

Pu3nYeCKU NPAKTUKYM 10
teme "M3mepenne
KoapuLeHTa TpeHUs TI0

bubmmoreka [TOK https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

BEJIMYHMHE YIII0BOTO
Koa(duUIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKCHHS OpyCKa 1o
HAaKJIOHHOH IIJIOCKOCTH €
nepeMeHHBIM

ko3 urmenTom TpeHus"
niu "M3yuenne ABMKEHUS
rpy3a Ha Bajly ¢ TpeHueM"

153

®u3nYecKuil NPaKTUKYM T10
teMe "HccnenoBanue
YCIOBHUI paBHOBECHS
TBEPJIOTO TEA, UMEIOIIETO
OCh BpallleHUs" WIn
"KonctpynpoBanue
KPOHIITEHHOB U PACUET CUIT
ynpyroctu" unu "N3yuenue
YCTOMYMBOCTH TBEPJOTO
TeJa, UMEIOLLEro IJI0IA b
ornopsI"

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

154

DuU3nYECKU IPAKTUKYM I10
teMe "M3MmepeHne uMmiynbca
Teja 10 TOPMO3HOMY ITyTH"
uinu "M3MepeHne Cuiibl TATH,
CKOPOCTH MOJEIN
3JIEKTPOMOOMIIS U MOIIIHOCTH
cuibl Tsru" uim "CpaBHeHue

bubaunorexa I{OK https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

M3MEHEHHUS UMITYJIbCa TeJa C
HUMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHus
HMITYJIbCA IPU YIIPYTOM
B3aUMOJICHCTBUM" WU
"N3mepenune KuHeTH4eCKOn
SHEpPruu Tesa 1Mo
TOPMO3HOMY ITyTH"

155

@u3NYEeCKU NPAKTUKYM 110
teme "M3ydyeHue
M30TEPMHUECKOTO Mpoliecca
(pexomMeHI0BaHO
HCIIOJIb30BaHKUE MU(PPOBOH
naboparopun)" WiIH
"N3ydyeHre n30X0pHOTo
npouecca" nnu "N3yuenne
n3o0apHoro mporecca uin
"IIpoBepka ypaBHEHUS
cocTostHUSA"

bubmmoreka IIOK https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKUH TPAKTUKYM I10
teMe "M3mepeHne ynenpHou
TEINIOEMKOCTHU" MIIN
"HccnenoBanue npoiiecca
OCTBHIBaHHMS BEIIeCTBA" WM
"UccnenoBanne annadaTHOTo
npouecca” niu "M3ydenune
B3aMMOCBSI3U SHEPTUU

Bbubaunoreka I{OK https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

MEXKMOJIEKYJISIPHOTO
B3anMMOJICHCTBUS U
TEMIIepaTyphbl KATICHUS
JKUIKocTen"

157

@u3NYeCKU NPAKTUKYM 110
teme "U3ydyeHue
3aKOHOMEPHOCTEN
WCHIapEeHUs KUAKOCTEH" Wi
"Usmepenue ynenpHOM
TEIUIOTHI IIaBJIEHU Jbaa"
niu "M3yueHne CBOWCTB
HACBIIIEHHBIX MTapoOB" WUin
"U3mepenune abCoMOTHON
BJI&KHOCTH BO3/lyXa U
OLIEHKA MacChl IapoOB B
nomMenieHuu". smepenue
ko3 duimenrta
ITOBEPXHOCTHOI'O HATSKEHUS

bubmuoreka I1OK https://m.edsoo.ru/6bla23b5

158

DU3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
MIpEeBpALEHUS SHEPTUU
3apsHKEHHOTO KOHJIEHCATOpa
B SHEPTUIO U3ITyYCHHUS
ceeroauona" wiu "Uzyuenue
MPOTEKAaHUsI TOKA B LIETIH,
cojepxarnieit konaeHcarop"
nnu "Pacnipenenenue

Bbubaunorexa I{OK https://m.edsoo.ru/ec424377



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

Pa3HOCTH MOTEHIMAJIOB
(HampsKeHUs ) IpU
MOCJIEI0BATEILHOM
COEJIMHEHUU
KOHJIEeHCaToOpoB"

159

@u3NYEeCKU NPAKTUKYM 110
teme "MccnegoBanue
CMEIIAHHOTO COCIMHCHUS
pe3ucTopoB" Win
"U3mepenue yaenbHoro
COTIPOTUBIICHUS
MPOBOJTHUKOB' MITN
"UccneqoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUS 1151 JTaMITbl
HaKaJauBaHus"

bubnuoreka I1OK https://m.edsoo.ru/2b179d98

160

DuU3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
3JIEKTpOon3a" WK
"U3mepenue 3apsiia
OJIHOBAJICHTHOTO MOHA" WK
"UccneqoBanue
3aBUCUMOCTHU
CONIPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
temneparypsl" win "CHsatue
BOJIbT-aMIIEPHOU

bubmmoreka [TOK https://m.edsoo.ru/64b6e901



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

XapaKTepUCTUKH auoaa”

161

PesepBHBIl ypOK.
O0o00611eHNE U
CHCTEMAaTH3aIHs 3HaHUH 110
teMe "Kunemartuka"

bubanorexa I{OK https://m.edsoo.ru/ed017d93

162

PesepBHBIl ypOK.
O6o0meHue u
CHUCTEeMaTH3als 3HAHUI 0
teme "/IluHamuka"

bubmoreka LIOK https://m.edso0.ru/3149956b

163

PesepBHBIi ypOK.
O06o0menne u
CHCTEMAaTH3aIHsA 3HAHUH 110
teme "CTaTuka TBEpIIOro
Tena"

bubmuoreka I1OK https://m.edsoo.ru/0f9752ac

164

Pe3epBHbIi ypok.
O60061enue u
CUCTEeMaTH3alMsl 3HAaHUH 110
TeMe "3aKOHbI COXpaHEHUs B
MeXaHuke"

bubmoreka IIOK https://m.edsoo.ru/6c0df9cc

165

Pe3epBHbIit ypok.
O060011IEHNE U
CHCTEMAaTH3alMs 3HaHUH 10
teMe "OCHOBEBI
MOJIEKYJIIPHOKMHETHYECKO I
teopun"

bubmmoreka LIOK https://m.edsoo.ru/de148976

166

PesepBHBIN ypOK.

bubaunorexa I{OK https://m.edsoo.ru/Obcc77cl



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

O06o0061IeHNE U
CHCTEMAaTH3aIHs 3HaHUH 110
teme "TepmoauHaMuka.
TemnmoBsle MaIMHBL"

167

PesepBHBIl ypOK.
O60061enHue n
CUCTEMaTU3alus 3HAHUN 110
Teme "ArperaTHble
COCTOSIHUS BEIIECTBA.
®dazoBble IEPEXOBI"

bubmmoreka IIOK https://m.edsoo.ru/59ca5c91

168

PesepBHBIi ypOK.
O6o0mmenue u
cUCTEMAaTU3aIys 3HaHUHU I10
TeMe "DIEKTpUUECcKOoe MoJie

n

bubmuoreka I1OK https://m.edsoo.ru/f2381c0c

169

Pe3epBHbIi ypok.
O60061enue u
cUCTeMaTH3alus 3HaHUH 110
teme "TlocTosiHHBIN
AJIEKTPUYECKUN TOK"

bubmmoreka IIOK https://m.edsoo.ru/3cae6dal

170

Pe3epBHbIit ypok.
O060011IEHNE U
CUCTEeMaTH3alHsl 3HAaHHA 110
teme "TOKHU B pa3IM4HbIX
cpenax"

bubmmoreka [TOK https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne i/t

Tema ypoka

KoaunuecTBo 4acoB

JJeKTpoHHbIe NM(POBBIe 00pa3oBaTebHbIE PeCypChl

Bcero

BzanmoneiicTeue
MOCTOSIHHBIX MAarHuTOB U
MIPOBOTHUKOB C TOKOM.
MarautHOe noie. I'ummoresa
Awmnepa

bubmmoreka IIOK https://m.edso0.ru/487a8593

Bekrop marHuTHON
uHAyKIuK. [IpuHImn
CYNEPHO3UIIMA MATHUTHBIX
nonel. JIMHMY MarHUTHOM

WHIYKITUH

bub6muoreka ITOK https://m.edsoo.ru/4clabcch

MaruuTtHoOE 110J1€
MIPOBOJIHHUKA C TOKOM. OTBIT
Opcrena

bubmoreka LIOK https://m.edsoo.ru/d35d5262

Cuna Amrepa, e€
HaIpaBJICHUE U MOTYJb

bubmmoreka IIOK https://m.edsoo.ru/26d9c5ba

Pemenue 3amau

bubmmoreka [IOK https://m.edsoo.ru/a37a0c21

IIpumenenue 3akoHa
Awmnepa.
DeKTpOU3MEpPUTEIbHbIE
pubOpHI

bubmmoreka [IOK https://m.edsoo.ru/ad7718d7

Cuna JlopeHua, eé

Bbubaunoreka I{OK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

HAIIPABJICHUE U MOLYJIb.
JIBrKeHME 3apsyKEHHOM
YaCTHULbI B OJTHOPOJHOM
MAarHuTHOM II0JIe

Pemenue 3amau

bubanorexa I{OK https://m.edsoo.ru/504e98c7

Pa6oTa cunel Jlopenna

bubmmoreka LIOK https://m.edsoo.ru/d518be4b

10 Pemrenne 3amau bubmnoreka ITOK https://m.edso00.ru/93617bd9
MarunuTtHoe 1oJjie B

11 BeriectBe. DeppoMarHeTHKH, bubnunoteka [{OK https://m.edsoo.ru/30ff9608
napa- u JdaMarHeTHKH
OcHOBHBIE CBOMCTRA

12 ﬁ;i‘;fx{gfsmm' Bubmmorexa LIOK https:/m.edso0.ru/0b58190a
(heppoMarHeTHKOB

13 P;”jfﬁﬁfjffi‘;ﬁfmm Bubnmotexa LIOK https://m.edso0.ru/5b55¢307

14 F;AH::EZ:HS::g;Z,TeMC bubmmorexa LIOK https://m.edsoo.ru/41c4ae8a
SIBIIeHME AIEKTPOMArHUTHOM

15 unaykiun. [Torok BekTopa Bbubanoreka ITOK https://m.edsoo.ru/b3efaOcl
MarHUTHOW WHIYKIHH

16 3/1C uHIyKIUN Bbubnnoreka ITOK https://m.edsoo.ru/48150bd8

17 iil;(;;;;%ig;gmmﬁ bubmuoreka LIOK https://m.edsoo.ru/a6dec188

18 BuxpeBoe anekrpuueckoe bubmorexa LIOK https://m.edsoo.ru/15abe140



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
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

nose. Toku Pyko

19 OAC mrnywupH B bu6mmoreka IIOK https://m.edso0.ru/0235cc02
JBIDKYIIUXCS TIPOBOIHUKAX

20 Pemrenne 3amau bubmmoreka IJOK https://m.edsoo.ru/4dfda618

21 [MpaBuiio Jlenna bubnunoteka [IOK https://m.edsoo.ru/bbc22726
NupyktuBHOCTh. Karymka

22 WHIYKTUBHOCTH B IICTIH bubnunoreka [1OK https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTO TOKa
bl .

23 BICHIE CAMOMHAYIIMH bubmmoreka IIOK https://m.edsoo.ru/7ee60ca8
OJ1C camonHyKInn
DHeprus MArHATHOTO ITOJIS

24 KaTYIIKH C TOKOM. bubmuoreka I1OK https://m.edsoo.ru/b3c0adl1l
DJIEKTPOMArHuTHOE MOJie

25 Pemrenue 3amau bubmmoreka LIOK https://m.edsoo.ru/88f69d2b
O06o00611IEHNE U

26 CHCTEMATU3AaLMS 3HAHUH T10 bubmoreka LIOK https://m.eds00.ru/76484025
Teme "DNeKTpoauHaMuKa"
K 3

27 OHTI:OHBHM paboTa Tio Y bubmuorexa L{OK https://m.edsoo.ru/8ae09b98
Teme "DIeKTPOJMHAMHUKA
KonebarensHas cucreMa.

28 CBo0Oo1HbBIE KOJIEOaHU. Bbubnnoreka ITOK https://m.edsoo.ru/7c1db385
I'apMoHuueckue KoacOaHus
Kunemartnueckoe u

29 IAHAMHUYECKOE ONMCAHNUE Bbubamnoreka ITOK https://m.edsoo.ru/87ce9498

KoJIe0aTeIbHBIX JIBHKCHUH



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498

30

DHepreTudyecKkoe ONuCaHue.
BreBo TMHAMIYECKOTO
OTIMCAHUS TAPMOHUYECKUX
KOJIEOAHUU U3 UX
SHEPTreTUYECKOTO 1
KUHEMAaTHYECKOT0 OIUCAHUS

bubanorexa IJOK https://m.edsoo.ru/e3c99692

31

Ammuuryna u dasa
Kose0aHui

bubmmorexa IIOK https://m.edsoo.ru/7a0c439a

32

ITepuon u yacrora
kosnebanuil. [lepuon manbix
CBOOOJTHBIX KOJIEOAaHUH

MaTE€MaTHYCCKOI'O MasATHHKA.

[Tepuoa cBoOOAHBIX
KoJIeOaHUH TIPYKUHHOTO
MasiTHHKA

bubmuoreka IOK https://m.edsoo.ru/e0399319

33

3aryxaromye KoJeOaHusl.
Boinyxaennbie koneGaHusl.
Pe3onanc

bubmoreka IIOK https://m.edsoo.ru/72e93d09

34

ABTOKOIIEOaHNSA

bubmoreka LIOK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

bubmmoreka LIOK https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5

36

Ypok-koHbepeHus
"MexaHn4ecKue KojaeOaHus
B MY3BIKQJIbHBIX
HMHCTpyMEHTax"

bubmmoreka ITOK https://m.edsoo.ru/8ef587be

37

O060011IEHNE U

bubaunorexa I{OK https://m.edsoo.ru/eb84182f



https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

CUCTEMAaTHU3alus 3HaHNUU 110
Teme "MexaHnYeCcKue
Kxosebanus"”

38

DNeKTpOMarHuTHHIC
koJsie0anus. KosebarenbHbIH
KOHTYP

bubanorexa I{OK https://m.edsoo.ru/d4adabde

39

®opmyna Tomcona. CBs3b
aMIUIUTYIBI 3apsiaa
KOHJIEHCAaTOpa C aMILUINTY 101
CHUJIBI TOKA B KOJIEOATEIIHHOM
KOHTYypeE

bubmuoreka ITOK https://m.edsoo.ru/093f9afl

40

3aKOH COXpaHEHUs SHEPTUH
B UJI€aIbHOM KOJIEOaTEITbHOM
KOHTYpE

bubmuoreka IOK https://m.edsoo.ru/d1e2d543

41

3aTyxarouue
AJIEKTPOMArHUTHBIC
KoJieOaHus. BeIHy X IeHHBIC
3JIEKTPOMArHUTHBIC
KoJeOaHus

bubmoreka LIOK https://m.edso0.ru/5e668619

42

[Tepemennsiii Tok. Pesuctop
Y KOHJEHCATOp B LIEMU
MIEPEeMEHHOTO TOKa

bubmmoreka LIOK https://m.edsoo.ru/84836152

43

KaTYI_HKa HHAYKTHBHOCTHU B
e NEPpEMEHHOTO TOKa

bubmmoreka [TOK https://m.edsoo.ru/cfa307af

44

3axod Oma mig
ANEKTPUYECKON 11eTH

bubaunorexa I{OK https://m.edsoo.ru/8bae38e6



https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6

IIEPEMEHHOT0 TOKa

45

MoniHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JICHCTBYIOLEE 3HAUEHUE
CUJIBI TOKA U HaIIPSDKEHUS

bubanoreka I{OK https://m.edsoo.ru/lcac6cac

46

Pe3onaHc B ayiekTpHyUecKOn
Ja(S20041

bubmmoreka IIOK https://m.edso0.ru/087506df

47

Pemenne 3amau

bubmmoreka IIOK https://m.edsoo.ru/al6836a4

48

WneanpHblif TpanchopmaTop.
[IpounsBoacTBo, neperaya u
OoTpeOIIeHNE AIEKTPUIECKOH
SHEPTUU

bubmmoreka IIOK https://m.edsoo.ru/f97418ae

49

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anektposHepruu. KynsTypa
WCIIOJIb30BaHUS
AJIEKTPOIHEPTHH B
MTOBCEIHEBHOM JKU3HU

bubmmoreka IIOK https://m.edsoo.ru/a6f74d93

50

Pemrenue 3agau

bubmmoreka LIOK https://m.edsoo.ru/ee6677ed

51

Pemenue 3amau

bubaunoreka I{OK https://m.edsoo.ru/7cab59f8

52

O06o006111EHNE U
CUCTEeMAaTH3alMsl 3HAaHHA 110
TeMe "DIeKTpOMarHuTHbIE
Konebanus"

bubaunorexa I{OK https://m.edsoo.ru/401024a9

53

MexaHn4eCKUE BOJIHBL.
XapakTepUCTHUKU

bubaunorexa I{OK https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
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MECXaHUYCCKUX BOJIH

54

CBoJiCTBa MEXAaHNYECKIX
BOJIH

bubanorexa I{OK https://m.edsoo.ru/d9ae1000

55

3ByK. XapaKTEepUCTUKU
3ByKa

bubanoreka I{OK https://m.edsoo.ru/138b6f09

56

WHudpa3Byk u yabTpa3ByK.
[IIymoBoe 3arpsi3HEHHE
OKpYKarolen CpeJibl

bubmmoreka IIOK https://m.edsoo.ru/7380038f

57

Pemenue 3agau

bubmuoreka 11OK https://m.edsoo.ru/cfd918bf

58

DNeKTpOMarHUTHbIE BOJHBI.
N3ny4yenune
AIIEKTPOMArHUTHBIX BOJIH

bubnuoreka I1OK https://m.edsoo.ru/714e5dbl

59

DHeprus MEKTPOMArHUTHBIX
BoyH. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH

bubmuoreka IOK https://m.edsoo.ru/d01b818c

60

[Ikana 3eKTPOMarHUTHBIX
BoJH. [Iprmenenne
AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

bubmmoreka IIOK https://m.edsoo.ru/49be1f9e

61

[IpuHIUIIBI paANOCBA3U U
TEJICBUJICHHUS.
Pannomoxamms.
DJIEKTPOMArHuTHOE
3arpsI3HEHUE OKPYKaroLen
cpenpl

bubmuoreka I{OK https://m.edsoo.ru/9f96f18

62

KonTponpHas pabota 1o

Bbubaunorexa I{OK https://m.edsoo.ru/4f7985a0



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
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teMme "Konebauus v BOJIHBL"

63

Cger. 3akoH
MIPSIMOJIMHENHOTO
pacIpoOCTpaHEHHs CBETA

bubanorexa I{OK https://m.edsoo.ru/f9566406

64

Pemrenne 3anau Ha
IIPUMEHEHHE 3aKOHA
MPSIMOJIMHENHOTO
pacIpoCTpaHEeHHUs CBETA

bubmmoreka IIOK https://m.edsoo.ru/ea32d455

65

Otpaxenue csera. [lnockoe
3epkaiio. Cepuueckoe
3epKajo

bubnuoreka I1OK https://m.edsoo.ru/a005d2bb

66

[Ipenomiienue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTesb
npenomienus. [lonHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbliA YroJ MOJIHOTO
BHYTPEHHETO OTPaKEHHUS

bubmmoreka IIOK https://m.edsoo.ru/bc2e55¢d

67

Pemrenue 3agau Ha
MIPUMEHECHHE 3aKOHOB
OTPAKCHHUS U MPETOMIICHUS
cBeTa

Bbubaunorexa I{OK https://m.edsoo.ru/49d830a9

68

XoJ nyder B IIpU3Me.
Jucnepcus cera. CoxxHbIN
cocTaB Oenoro cBeTta. llBeT

Bbubaunorexa I{OK https://m.edsoo.ru/d8elc3be

69

JIunsel. dokycHoe

bubaunorexa I{OK https://m.edsoo.ru/60441359



https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
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PaCCTOAHUC U OIITHUYCCKAA
CcHuJia JIMH3bI

[Toctpoenue n3odpakeHuil B

70 JINH3aX U UX CUCTEMAX. bu6mmoreka ITOK https://m.edsoo.ru/bb53b1d5
YBeIU4eHNE JIMH3BI
Pemenue 3agau Ha

71 NOCTPOCHHE H300paxeHHuit, bubmnoreka IJOK https://m.edsoo.ru/5a868f09
MOJIY9AEMBIX ¢ TOMOIIBIO
JIMH3

72 :;j:;;: orrHeckar bubmorexa LIOK https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaenst

73 MIPUMEHUMOCTH bubmuoreka IOK https://m.edsoo.ru/cd174a10
TCOMETPUIECKOM ONTHKH

74 g:;f;:;;;mm 1 METOABE €€ bubnunoteka [IOK https://m.edsoo.ru/f32aab06

75 Jlucriepcus cBeTa bubmmoreka LIOK https://m.edsoo.ru/lel6cc6e

76 Hutepdepeniius cBera bub6muoreka ITOK https://m.edsoo.ru/5fc0c638
KorepeHTHBIE HCTOYHUKH.

77 Venosus HaOMIOACHNUS Bbubnmnoreka ITOK https://m.edsoo.ru/c6416d48
MaKCMMyMOB 1 MHHUMYMOB

78 Pemrenue 3amau Bbubanoreka IJOK https://m.edsoo.ru/3061de2b

79 Hprmettetiiie bubmmoreka [TOK https://m.edsoo.ru/668edbc8
uHTEepEepeHIH

80 Hudpaxius ceera bubmorexa LIOK https://m.edsoo.ru/12ed04b5



https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
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Judpaxuonnas pemeérka.

81 Vcenosue Ha0IOIEHAS bu6mmoreka ITOK https://m.eds00.ru/f998d964
TJIaBHBIX MaAKCUMYMOB

82 Pemenne 3amau bu6mmoreka ITOK https://m.edsoo.ru/d58c411a
I1

83 OTEPEHHOCTR CBETOBBIX bubmnoreka I{OK https://m.edsoo0.ru/e9890fe9
BoJiH. [lonsapusanus ceera

84 Pemrenne 3amau bubmnoreka IJOK https://m.edsoo.ru/c56¢8158
C

85 BETOBIC ABJICHHA B Bu6morexa LTOK https:/m.edso0.ru/0b36363d
TIPUPOJIC
O06o06meHne n

86 CHCTEMATH3ALMS 3HAHWIA 110 bubmmoreka IIOK https://m.edsoo.ru/8a14748b
teme "OnTuka"
K 0

87 OHTPOIIbHAA pabOTa o bubmmoreka IIOK https://m.edsoo.ru/82315dd4
Teme «OnTruKa»
['panuIBI MPUMEHUMOCTH

88 [UIACCHICCROM MEXATIHICH. bubmmoreka ITOK https://m.edsoo.ru/c9bd77ch
3aKOHBI AJECKTPOTMHAMUKH U
MIPUHITATI OTHOCHTEILHOCTH
H -

89 OCTYaTR! CHEIHAIBHOR bubmumoreka ITOK https://m.edsoo.ru/c56f05ch
TEOPHUHU OTHOCUTEITHHOCTH
[IpocTpancTBEHHO-
BPEMEHHOW MHTEPBAJL.
[Ipeo6 JI .

90 peobpasoBanil Joperta bubmmoreka [{OK https://m.edsoo.ru/d83742bb

YciaoBue MMPUYHUHHOCTH.
OTHOCHTENBHOCTH
OJJHOBPCMCHHOCTH.



https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
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3ameIeHre BpEMEHU U
COKpAIlleHUE JUTHHBI

DHeprus U UMIYJbC

91 4 bubmmorexa LIOK https://m.edsoo.ru/853a64fc
PEIATUBUCTCKON YaCTHIIBI
CBs13b Macchl ¢ SHEprueu u

92 UMITYJIbCOM PENIITHBUCTCKOM bubnunoteka 1IOK https://m.edsoo.ru/b6258ffa
YaCTHUIIBI. DHEPTHS TIOKOS
P

93 ABHOBECHOE TEIIIOBoe bubmorexa L{OK https://m.edsoo.ru/f54035a5
U3IyYeHUE

94 3akoH cmenieHust Buna bubmuoreka I1OK https://m.edsoo.ru/1c5ff752
r M. 11

95 amoTesa HlanKa o bubmorexa LIOK https://m.edsoo.ru/a5ffa218
KBaHTaX. OTOHBI

96 DHeprus ¥ UMIyJIbC GOTOHA bub6muoreka IOK https://m.edsoo.ru/7fb307ec
dotordpdext. OnbiTer A. T'.

97 CroneroBa. 3aKOHBI bubmmoreka IIOK https://m.edsoo.ru/8c68e5b9
dboTtorddekra
YpaBHeHue DUHILITEHA 1S

98 doroaddekra. "Kpacuas bub6muoreka I1OK https://m.edsoo.ru/01ef4556
rpaauma” Gororddexra

. IL.

99 Jlapienue ceera. OmbITeL bubmumoreka LTOK https://m.edsoo.ru/64b4f966
H. JleOeneBa

100 BoaHOBBIE CBOWCTBA YACTHIL Bbubnnoreka IJOK https://m.edsoo.ru/f59cfcec
Bounsbl ne bponns. limHa

101 BOJIHBI Jie bpoiins u pasmepsl bubnuorexa LIOK https://m.edsoo.ru/5df8bafl

o0Oiactu JIOKaJIU3aluu



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
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JBHKYLIEHCS] YaCTULbI

102

KopnyckynsipHO-BOIHOBOM
IyaJln3M

bubanoreka I{OK https://m.edsoo.ru/8ccab62a

103

Judpaxius 37eKTPOHOB Ha
KpHCTaiax

bubanorexa IJOK https://m.edsoo.ru/30dbal8c

104

Creuunduka usmepeHuii B
MuKpomupe. COOTHOIIECHHUS
HEOMNPEIETEHHOCTEN
I'eitzenbepra

bubmmoreka IIOK https://m.edsoo.ru/65783dec

105

Pemenue rpadguueckux
3a1a4

bubmuoreka I1OK https://m.edsoo.ru/e70195bd

106

Pemenue pacu€THbIx 3a1a4

bubmuoreka I11OK https://m.edsoo.ru/ee9b3182

107

KonTtponsHas padoTa no
temaM: "OcuoBrl CTO",
"KopnyckynsipHO-BOJTHOBOM
nyanu3m"

bubmuoreka ITOK https://m.edsoo.ru/c3de891a

108

OnEBITH IO HCCICIOBAaHHUIO
CTPOCHH aTOMaA.
HnaHeTapHaﬂ MOACJIb aTOMaA

Pezepdopna

bubmoreka LIOK https://m.edsoo.ru/312b750a

109

[Tocrynater bopa

bubmmoreka ITOK https://m.edsoo.ru/404dfa9a

110

Buner ciekrpo. CriekTp
ypOBHEH YHEPrUH aToMa
BOJOpOJIa

bubmmoreka ITOK https://m.edsoo.ru/cf74blla

111

CnooHTaHHOE U
BBIHYXK/ICHHO€ U3JIy4€HHE

bubaunorexa I{OK https://m.edsoo.ru/f945d85c¢



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
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CBCTa

112

Jlazep

bubanoreka I{OK https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens snpa
I'eiizenOepra-lBaHeHKO.
3apsa 1 MaccoBO€ YUCIIO
snapa. M3oTonsl.
PannoakTuBHOCTB

bubmmoreka LIOK https://m.edsoo.ru/34ada5de

114

3aK0oH paOaKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOIIETO U3JTy4CHHUSI.
Bnusane pPaanOaKTUBHOCTHU
Ha XUBBIC OpPraHu3MBbl.
Ho3zumeTrpus

bubmuoreka I11OK https://m.edsoo.ru/aab98bef

115

DHeprus CBSA3U HyKJIOHOB B
anpe. SlnepHbie CUIIbL.
Hedekt macchl spa.
Snepubie peakuuu. AnepHbie
peaktopsl. [IpobieMbl
YIPABIISIEMOTO
TEPMOSIJICPHOTO CHHTE3a.
DKOJIOTHYECKHE aCIIEKTHI
Pa3BUTHSA SAICPHOU
SHEPTEeTHKHU

bubmoreka IIOK https://m.edsoo.ru/ff1758d0

116

Mertonpbl perucTpaiuuu u
HCCIIeJOBaHMS
3JIEeMEHTapHBIX YACTHII.
DyHIaMEeHTaTbHBIC

Bbubaunorexa I{OK https://m.edsoo.ru/1ac08a5b



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

B3auMOJCHCTBUA. bapruoHsl,
ME30HBI U JICITOHBI.
[IpencraBnenue o
CrannapTHO# MOJIeH.
KBapk-riroonnas Mmozeins
aZpOHOB

117

®du3uKa 3a npeaeaaMu
CrannmapTHO# MOJIemH.
TémHasa marepust U TEMHAsI
sHeprud. EnuHCTBO
(buznueckoil KapTUHBI MUpa

bubmmoreka LIOK https://m.edsoo.ru/c026fd37

118

Oransl pa3BUTHS
aCTPOHOMUHU. 3HAYCHHE
aCTPOHOMHHU

bubmuoreka IOK https://m.edsoo.ru/ad73e145

119

[IprumMeHUMOCTh 3aKOHOB
(dbusukn 1151 00BSICHEHUS
MIPUPOJIBI KOCMUYECKUX
00BeKTOB. MeTo bl
ACTPOHOMUYECKHUX
HUCCIIEIOBAHUI

bubmoreka IIOK https://m.edso0.ru/39c44028

120

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIBI,
PaNOTENECKOTIBI,
BHeaTMoc(epHas
aCTPOHOMHUS

bubmumoreka [TOK https://m.edsoo.ru/4877aale

121

Bun 3Bé3nH0r0 Heba.
Co3zBe3us, apkue 3BE37pbl,

bubaunorexa I{OK https://m.edsoo.ru/aac588eb



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
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MJIAHETHI, UX BUJIMMOE
JIIBIDKECHHE

122

CoHe4yHas CHCTEMa.
Connue. ConHeuHas
aKTUBHOCTE. MICTOUHUK
sHeprun CoJIHIIA U 3BE3]T

bu6mmoreka IIOK https://m.eds00.ru/22748eb4

123

3BE3/bl, UX OCHOBHBIE
XapaKTePUCTHKH.
Juarpamma "crieKTpanbHbIN
KJacc — CBETUMOCTH"

bubmnoreka I{OK https://m.edso00.ru/42169944

124

3Be36I TJIABHOU
OCJIEIOBATEILHOCTH

bubnuoreka I1OK https://m.edsoo.ru/b3ch766¢

125

Buytpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE
MIpe/ICTaBJICHUS O
MIPOUCXOXKACHUN U
sBoronu CosHIIa U 3BE3.
Dransl KU3HU 3BE3]]

bubmmoreka IIOK https://m.edsoo.ru/d09da494

126

Muneunsiii [Iyte — Hama
lNanaktuka. TUMbI raJakTUK.
YEpHbie ABIPHI B sJIpax
rajaKkTUK

Bbubaunorexa I{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xa00ia.
Teopus bosbioro B3peIBa.
PenukroBoe uznyuenue

Bbubaunoreka [{OK https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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128

MacmtaGHast CTpyKTypa
Bcenennon. MeraranakTuka

bubanorexa I{OK https://m.edsoo.ru/ce234633

129

Hepewénnpie npoOnembl
aCTPOHOMUHU

bubamnorexa I{OK https://m.edsoo.ru/d37d9ffe

130

@u3NYEeCKU NPAKTUKYM T10
teme "MccnegoBanue
MAardUTHOTO IIOJIS
MOCTOSTHHBIX MArHUTOB" MJIN
"HccmeqoBanne CBOMCTB
(dheppoMarHeTuKoB" WK
"UccneqoBanue IeUCTBUS
MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

bubmuoreka IOK https://m.edsoo.ru/67361aef

131

®uU3NYECKUH TPAKTUKYM I10
teme "M3mepeHune cuiibl
Awmnepa" wim "U3ydyenue
3aBUCHUMOCTH CHJIBI AMIIepa
OT CHWJIBbI TOKA" WJIH
"OnpenesieHue MarHUTHOM
WHYKIIUW HA OCHOBE
U3MepeHus cuibsl Ammepa"

bubmoreka LIOK https://m.edsoo.ru/fcae91e9

132

Ou3nyecKuii MPakTUKyM 10
teme "UcciaenoBanue
SIBJICHUS DJICKTPOMArHUTHOM
WHJYKIUU" WIH
"OnpeneneHue HHIYKIUH
BUXPEBOI'O0 MArHUTHOTO

https://m.edsoo.ru/c36658da



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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mosa"

133

@u3NYEeCKU NPAKTUKYM 110
teme "HccnenoBanue
SIBJICHUSI CAMOMHIYKIIMH"
i "COopka Moaeu
AJIEKTPOMArHUTHOTO
reHeparopa"

bubanoreka IJOK https://m.edsoo.ru/b8fh6391

134

@u3NYEeCKU NPAKTUKYM 110
teme "M3mepenue nepuoa
CBOOOIHEIX KOJIEOaHUH
HUTSIHOTO W MPY>KUHHOTO
MasTHUKOB"

bubmuoreka IIOK https://m.edsoo.ru/5d159d35

135

®uU3NYECKUH TPAKTUKYM I10
teme "l[IpeoOpazoBanue
SHEPTUU B NPYKUHHOM
MasiTHUKE"

bubmuoreka ITOK https://m.edsoo.ru/a28026bd

136

®U3NYECKUH TPAKTUKYM I10
teme "Ucciaenosanue
MEPEeMEHHOTO TOKa Yepe3
MIOCJIEIOBATEIHLHO
coeMHEHHBIE KOH/IEHCATOP,
KaTYyIIKy ¥ pe3ucTop" miu
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IICTH
MePEMEHHOTO ToKa"

bubmmoreka [TOK https://m.edsoo.ru/89dc2d90

137

Du3nYeCcKuil MPAKTUKYM I10
teme "M3ydeHne napameTpos

Bbubaunoreka I{OK https://m.edsoo.ru/b100661a



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
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3BYKOBOU BOJIHBI"

138

@u3NYEeCKU NPAKTUKYM 110
teme "U3mepenue
[I0Ka3aTess MPeIoMIICHUS
crexna" win "l[lonydyenue
M300pakKeHHs B CUCTEME U3
MJIOCKOTO 3€pKaJia U JTUH3bI"

bubanorexa I{OK https://m.edsoo.ru/42569eal

139

@u3NYEeCKU NPAKTUKYM 110
teMe "HccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha
MpUMepe KUJKUX JIMH3)" HIN
"U3mepenue hoKycHOTO
paccTOsIHUS PACCEUBAIOIIUX
uH3"

bubmuoreka I1OK https://m.edsoo.ru/b879fb3f

140

®U3NYECKUH TPAKTUKYM I10
teMme "HaOmronenue
mudpakuun, HHTepepeHInn
U noJispu3anuu ceera'”

bubmmoreka IIOK https://m.edsoo.ru/8b7ac737

141

®U3NYECKUH TPAKTUKYM I10
teme "OnpenerneHue
HMITyJIbCa U SHEPTUU
PENATUBUCTCKHUX YacTUIL (TI0
(dhoTtorpadusim TpekoB
3apsKEHHBIX YACTHIL B
MarHuTHOM moJje)"

bubmmoreka LIOK https://m.edsoo.ru/63756¢47

142

Du3NYEeCKU NPAKTUKYM 10

bubaunoreka I{OK https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/42569ea1
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teme "U3mepenune
noctossHHoOM I1nanka Ha
OCHOBE HCCJIEIOBAHUS
doTorddexra" mwin
"UccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA
4yepe3 CBETOUO]T OT
HanpspkeHus"

143

@u3NYEeCKU NPAKTUKYM 110

teme "HccnenoBanne
CHEKTpa Pa3pekeHHOTO
aTOMapHOTO BOJIOPOJIA U
HU3MEpPEHHE MOCTOSTHHOM
PunGepra"

bubnuoreka I1OK https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM I10

teme "UccienoBanue
paaroakTUBHOTO (oHA ¢
HCIIOJIL30BAHUEM

no3umerpa" win "M3ydyenue
MOTJIONEHUS OeTa-4acTull

alroMuHueM"

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

145

duznueckuit MMPAaKTUKYM I10

teMme "HaOmroneHus
3BE31HOrO Heba

HeBOOp}I)KéHHI)IM rj1a3oMm C

HCIIOJIb30BAHHUEM
KOMIIBFOTCPHBIX

bubmmoreka [TOK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

MPUJIOKEHUN IS
OTIPEICTICHUS TI0JIOKEHUS
HeOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IH
CeBepHoro noiymapus u
SIpKHUE 3BE3/IBI" UITH
"HaOmrogeHHs B TEISCKOIT
JlyHbI, UTaHET, TYMAHHOCTEU
¥ 3BE3MHBIX CKOIUICHMI"

146

O06o0menue u
CHCTEMAaTH3aIlns 3HAHWH.
Ponb ¢usuku u actpoHOMUH
B DKOHOMHYECKOH,
TEXHOJIOTHYCSCKOH,
COLIMAJILHON U dTHYECKOU
chepax nesaTeIbHOCTH
YyeaoBeKa

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

147

O06001enue u
CHUCTEMaTH3aIMs] 3HAHWH.
Posb 1 MecTo pusuku u
ACTPOHOMHUHU B COBPEMEHHOM
HAyYHOU KapTHUHE MUpa

bubaunorexa I{OK https://m.edsoo.ru/18f19f7c

148

O06o006111EHNE U
CHUCTEMAaTH3alMsl 3HAaHUH.
Pounb ¢pusnyeckoil Teopun B
(dbopMupoBaHUU

Bbubaunorexa I{OK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MPEJICTABICHUN O
¢bu3nvecKoi KapTHHE MUDA,
MeCTO (PU3NIECKOI KapTHHEI
MHpa B 00IIEeM psiTy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MIPEJICTABICHUN O
pupoIe

149

O0001IeHne
CHUCTEMAaTHU3alUs 3HAHUH 110
teme "Kunemaruka"

bubmmoreka LIOK https://m.edsoo.ru/b032fc4b

150

O0001IeHne
CUCTEMAaTH3alUs 3HAHUH 110
teme "Kunematuka"

bubnuoreka I11OK https://m.edsoo.ru/4e31b507

151

O06o00611IEHNE U
cUCTEMAaTU3aLys 3HaHUH I10
teme "Jlunamuka"

bubnuoreka I1OK https://m.edsoo.ru/2dfbafc5

152

O06o001enne u
CHCTEMAaTH3alMs 3HaHUH 10
teme "CTaTuka TBEpJI0ro
Tena"

bubmmoreka LIOK https://m.edsoo.ru/3cca482e

153

O060011IEHNE U
CUCTEeMaTH3alHsl 3HAaHHA 110
TeMe "3aKOHBI COXPAaHEHUS B
MexaHuke"

bubmmoreka LIOK https://m.edsoo.ru/32a4d1a0

154

O060011IEHNE U
CUCTEMATU3AaIMs 3HAHUHU 110

bubmmoreka LTOK https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/b032fc4b
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https://m.edsoo.ru/2dfbafc5
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Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETHYECKO M
teopun"

155

O0o0061IeHNE U
CHCTEMAaTH3aIHs 3HaHUH 110
teme "TepmoauHaMuka.
TemnmoBble MaIMHBL"

bubmmoreka IIOK https://m.edsoo.ru/c63f7c10

156

O60061enHue n
CUCTEMaTU3alus 3HAHUN 110
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®dazoBble IEPEXOBI"

bubnuoreka I11OK https://m.edsoo.ru/1d36b5b1

157

O06o00611IEHNE U
cUCTEMAaTU3aIys 3HaHUH 110
Teme "DnekTpuueckoe mnosie"

bubmuoreka ITOK https://m.edsoo.ru/3bf0def9

158

O06o06meHne u
CHCTEMAaTH3alMs 3HaHUH 10
teMe "IlocToSHHBIN
AJIEKTPUYECKUN TOK"

bubmoreka IIOK https://m.edsoo.ru/71453ee6

159

O6o0mmenue u
CUCTEeMAaTH3alHsl 3HAaHH 110
Teme "TOKHU B pa3IM4HbIX
cpenax"

bubmmoreka [{OK https://m.edsoo.ru/3d40077a

160

O060011IEHNE U
cUCTEMATU3alUs 3HAHUM T10
teMme "MaruutHoe noJe"

bubmmoreka LTOK https://m.edsoo.ru/3b4c06ae



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
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161

PesepBHBIH ypOK.
O06o0menue u
CcUCTEMaTU3alus 3HAaHUN 110
Teme "DIeKTpoMarHuTHast
UHIYKIUs"

bubanorexa I{OK https://m.edsoo.ru/053e2248

162

PesepBHBIl ypOK.
O06o0menue u
CHCTEMAaTH3aIs 3HaHUH 110
TeMe "MexaHn4yecKue
Koneoanus"

bubmmoreka IIOK https://m.edsoo.ru/d6310bfd

163

PesepBHBIi ypOK.
O06o0menne u
cUCTEMAaTU3aIys 3HaHUHU I10
TeMme "DIeKTpOMarHUTHbIE
Koneoanus"

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

164

Pe3epBHbIi ypok.
O06o001enne u
CHCTEMAaTH3alMs 3HaHUH 10
TeMe "MexaHndeckue 1
3JIEKTPOMArHUTHBIE BOJTHBI"

bubmmoreka IIOK https://m.edsoo.ru/96a7a2dd

165

PesepBHbIit ypok.
O060011IEHNE U
CHCTEMAaTH3aLMs 3HaHUH 110
teme "OnTuka"

bubmmoreka LIOK https://m.edsoo.ru/52ad1603

166

PesepBHBIN ypOK.
O06o0eHnne u
CHUCTEMAaTH3alMsl 3HAaHUH 110

bubaunoreka I{OK https://m.edsoo.ru/5beclc65



https://m.edsoo.ru/053e2248
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teme "OcuoBet CTO"

167

PesepBHBIl ypOK.
Oo6o06menne n
CHUCTEeMaTU3alus 3HAHUHN 110
teme "KopnyckynspHo-
BOJIHOBOM ayaynn3m"

bubanorexa I{OK https://m.edsoo.ru/f7¢c59d38

168

PesepBHBIl ypOK.
O06o00menue u
CHCTEMAaTH3aIHsA 3HAHUH 110
TeMe "Pu3uka atoma"

bubmmoreka ILIOK https://m.edsoo.ru/1f511654

169

PesepBHBIi ypOK.
O06o0menne u
cUCcTeEMAaTH3alus 3HaHUH 110
TeMe "Pu3uKa aTOMHOTO
A/1pa v dJIEMEHTapHBIX
qacTuir"

bubmmoreka IIOK https://m.edso0.ru/905c5ce0

170

Pe3epBHbIit ypok.
O6o0mmenue u
CUCTEeMaTH3alMsl 3HAaHUH 110
Teme "DIeMEHThI
actpodu3uxu"

bubmmoreka IIOK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET






