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INOACHUTEJIBHASA 3AIINCKA

[porpamma 1o ¢usuke 6a30BOro ypoBHS HA YPOBHE CPETHETO 00LIET0 00pa3oBaHuUs

pa3paboTaHa Ha OCHOBE MOJIOKEHHWH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHON mporpaMmebl, peactaBieHHbIX B DT'OC COO, a Taxke ¢ yu€toM deaeparbHON
paboueii mporpaMMbl BOCIIUTAHUS M KOHLEMIUHU MpenoiaBanus yuyeOHoro npeamera « Pusnka» B
oOpa3oBaTenbHBIX  opraHu3auusx Poccuiickoit ~ ®enepauuu, peanu3ylomUX  OCHOBHBIE
oOpa3oBaTesibHbIE MpOrpaMMbl BocnuTaHus U KoHuenmuu npenojaBaHusl y4eOHOTo NpeameTra
«Dusnkay, a TaKxKe:

- ®enepanpHoro 3aKkoHa OT 29 aexadps 2012 1. Ne 273-D3 «O06 obpazoanuu B Poccuiickoit
Oenepanm» (C UI3SMEHEHUSIMH U JOTIOJIHEHUSIMU );

- (exepalbHOTO TOCYJApCTBEHHOIO 0O0pa30BaTEIbHOIO CTaHIApTa CPEIHEro OOILIero
o0pa3oBaHus, YTBEPKAEHHOTO MprkazoM MuHoOpHayku Poccun ot 17 mast 2012 r. Ne 413 (B pen.
npuka3zoB Munobpuayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne
613; Munnpocsenienusi Poccunt ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, o1 12.08.2022 Ne 732,
o1 27.12.2023 Ne 1028);

- ¢enepanpHOli  00pa3oBaTEeNbHONM MPOrpaMMbl  CpeaHEro o0mero oOpa3oBaHMS,
yTBEpKJIEHHOH mpuka3oM Munnpocsenienus Poccun ot 18 mas 2023 r. Ne 371 (B pen. mpukas3oB
Munnpocsenienusi Poccuu ot 01.02.2024 No 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

- mpukaza Munnpocseuieauss Poccun ot 5 HosiOpst 2024 1. Ne 769 «O06 yTBepKIeHUH
denepanbHOro nepevyHsi y4eOHUKOB, TOMYIIEHHBIX K MCIOJIB30BAHUIO NIPU PeaTn3allui UMEIOIINX
TOCY/apCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTEIbHBIX MPOrpaMM HAYalIBLHOTO OOIIETO0, OCHOBHOTO
o01ero, cpenHero o0Iero 00pa3oBaHus OPraHU3AMSMH, OCYLIECTBISIOIMINMU 00pa30BaTEIbHYIO
NESITENIbHOCTD, U YCTAHOBJIEHUU NPEAEIBHOrO0 CPOKa MCIOJIb30BAHUS UCKIIOYEHHBIX YUEOHHKOB U
pa3pabOTaHHBIX B KOMIUIEKTE C HUMH YYEOHBIX TTOCOOUI;

- mpukaza Munmnpocemenuss Poccun ot 18 urong 2024 r. Ne 499 «OO0 yTBepKIeHUH
denepanbHOrO  mMepedHsi  AIEKTPOHHBIX ~ 00pa30BaTENIbHBIX  PECYpPCOB,  JIOMYIIEHHBIX K
UCTIOJIB30BAaHUIO TIPU peaTM3allii UMEIONNX rOCyIapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTEIbHBIX
IIporpamMMm Ha4aJIbHOT'O 0OIIIET0, OCHOBHOT'O 00IIEr0, CPEAHETO 00IIero 00pa3oBaHUs»;

- mnpukaza MuHnpocsemnienuss Poccun ot 7 okTabps 2022 r. Ne 888 «O BHeceHHH
u3MeHeHuid B [lops7oK opraHuzamuu M OCYIIECTBICHUS 00pa3oBaTeIbHON JESATEIBbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTPaMMaM - 00pa30BaTEIbHBIM MPOTrPaMMaM HAyaJIbHOI'O
o011ero, OCHOBHOTO 0OIIEro M cpenHero obmero oOpa3oBaHUs, YTBEPKACHHOTO IPUKA30M

MunuctepctBa npocpenienus Poccuiickoit @enepanuu ot 22 mapta 2021 r. No 115»;
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- VYcraa ['BOY «CII Ne 4 I.O. MAPUVYIIOJIb» (HOBasi penakuusi), yTBEpXKIEHHOTO
npukazoM MunucTepcTBa 00pazoBanus 1 Hayku Jlonenkoi Hapoanoit Pecrry6muku ot 1 urosnst 2024
r. Ne 982;

- YueOHoro 1miaHa cpegHero obmero ooOpasoBanus [BOY «CHI Ne 4 T.0.
MAPUYIIOJIb» na 2025-2026 yueOHbli TO/.

Coneprkanue mporpaMMsl 1o (pU3MKe HaNpaBieHO Ha (POPMUPOBAHHUE €CTECTBEHHO - HAYYHOM
KapTUHBI Mupa oOyuatomuxcst 10-11 knaccoB npu oOydeHun ux ¢uszuke Ha 6a30BOM ypOBHE Ha
OCHOBE CCTEMHO-/I€ATEIbHOCTHOTO Noaxoaa. IIporpaMma o gpusuke COOTBETCTBYET TPEOOBAHUAM
OI'OC COO kx mIaHUpyeMBbIM JIMYHOCTHBIM, IPEIAMETHBIM M METANpPEIMETHBIM pE3yJbTaTaM
00yuyeHHs, a TaKXKE YYUTHIBAET HEOOXOIUMOCTh PEATHM3allii MEXIIPEIMETHBIX CBS3eH (U3UKHU C
€CTECTBEHHO-HaYYHBIMU y4e€OHBIMHU ITpeiMeTaMu. B Hell onpenensoTcss OCHOBHBIE LIETH U3yUEHUs
(GU3uKN Ha ypOBHE cpelHero oOlIiero oOpa3oBaHus, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEGHUS Kypca
(GU3UKHU: INYHOCTHBIE, METaIIpeIMETHbIE, IPeAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢pu3uKe BKIIOYAET:

- IUIAaHUpPYEMbIe Pe3ysbTaThl OCBOCHUS Kypca (PU3MKHM Ha 0a30BOM ypOBHE, B TOM 4YHCIE
IpeMETHBIE PE3yJIbTaThl 10 T0/1aM 00YUYEHHUS;
- coaep)kaHue yueOHoro npeaMera «Du3nka» mo rogam o0ydeHusl.

du3nka Kak Hayka o Hambosiee OOIIMX 3aKOHAX MPHPOJIBI, BHICTYINAasi B KAYeCTBE yueOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHH 00 OKpY>KaloIlleM MHpE.
[IxosbHBIN KypC (PU3HUKH - CUCTEMOOOPa3y IO /I €CTECTBEHHO-HAYUHBIX YUE€OHBIX PEJIMETOB,
IOCKOJIBKY (pu3MyecKre 3aKOHbI JIeKaT B OCHOBE IPOLIECCOB U SBJICHUH, M3ydaeMbIX XHUMHEH,
Ouosoruei, pusnueckoit reorpadueil u actpoHomueil. Vcrnonp3oBaHue U aKTUBHOE MPUMEHEHHE
¢u3MUeCKUX 3HAHWH ONpeeNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOGHMSI KOCMOCA, IOJY4YEHHMsS HOBBIX MaTEpUajOB C 3a/laHHBIMU
cBolicTBaMM U Apyrux. M3ydeHue Gpu3nku BHOCUT OCHOBHOM BKJIaj B (GOPMUPOBAHHE €CTECTBEHHO-
HAY4YHOI KapTHHBI MHUpa 00ydaroumxcs, B (OPMUPOBAHNE YMEHUH NMPUMEHATh HAyYHBIH METOJ
MO3HAHUS MPY BBHINOJIHEHUN UMU YUEOHBIX UCCIIEI0OBaHUI.

B ocHOBy kypca ¢u3uku Ui ypoBHS CpeJHero ooumero oOpa3oBaHus MOJOXKEH psj HIeH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €I0 IOCTPOEHUSI.

Hoesa yenocmnocmu. B cOOTBETCTBUU € HEMl Kypc SIBISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX Pa3/esioB (U3UKH, BKIIOYAET KAaK BOIPOCHI KIACCUYECKOH, Tak U
COBPEMEHHON (PU3UKH.

Hoes ecenepanuzayuu. B coOOTBETCTBUM C Hel marepuan Kypca GU3MKU 0OBEIUHEH BOKPYT

¢usnueckux Teopuid. Bemymmm B Kypce siBisiercs (GopMHUpOBaHHE IPENCTaBICHUH O
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CTPYKTYPHBIX YPOBHSX MaTepHUH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mOpeArnosiaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
noTeHIMana (PU3MIECKON HAyKHU, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3WKHU C Pa3BUTHUEM OOIIECTBA, a
TaKXe ¢ MHPOBO33PEHUYCCKUMHU, HPABCTBEHHBIMHU M SKOJIOTUIECKUMH TTPOOIIEMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QpU3MKM mpeanosiaraeT 3HakKOMCTBO C IIHPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPHIIOKEHUH N3yYEHHBIX TEOPHI U 3aKOHOB.

Hoess skonocuzayuu peanusyercs TIOCPEACTBOM BBEACHHUS DIIEMEHTOB COJIEPIKAHHSA,
HNOCBALIEHHBIX 3KOJOIMUYECKHM Ipo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBA3aHBI C DPa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a Takke 00CYXJAeHUs MpoOJIeM PalMOHAIBHOTO MPHPOJIONIOIB30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMU JJIEMEHTaAMH Kypca (PH3MKM Ha ypOBHE CpeaHero oomero oOpa3oBaHUS
ABIAIOTCS  (u3nveckue Teopu ((PpopMHpOBaHUE NPEICTABICHUH O CTPYKTYpe IOCTPOECHHUS
¢usuueckoil TeopuH, poiu (QyHAAMEHTANbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUAX O NPUPOAE, TPAHUIAX NPUMEHUMOCTH TEOPHH, ISl ONMHUCAHHS €CTECTBEHHO -
HAaY4HBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-JesTeIbHOCTHBIM MOJIX0A B Kypce (U3MKH peanu3yercs MpexJe BCEro 3a Cuér
OpraHu3alK AKCIEPUMEHTAIBHOM JAeATeNbHOCTH oOydatouuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKK - 3TO HWCHOJB30BAHWE CHUCTEMBI (DPOHTAIBHBIX KpPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
1abopaTOPHBIX paboT, KOTOphIE B MporpamMme Mo (U3MKe OOBEIUHEHBI B OOIIUNA CIHCOK
YUEHHUECKUX MPAaKTUYEeCKUX paboT. BelneneHue B ykazaHHOM IepeyHe J1a0opaTOpHBIX padoT,
IPOBOJUMBIX JUISI KOHTPOJISL M OLIEHKH, OCYIIIECTBIISIETCSA Y4aCTHUKaMH 00pa30oBaTeIbHOro mpoliecca
UCXONsl M3 OCOOCHHOCTEH TIUIAaHMPOBAHWS M OCHAalIeHus KabuHeta ¢usuku. Ilpm sToM
oOecrieuynBaeTcss OBNAJICHUE OOYYAIOUIMMHUCS YMEHHSIMH TPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCUMOCTEM (U3MYECKUX BEIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEeIOKEHHBIX THIIOTE3.

Bosbiioe BHUMaHUE yIENsSeTCs PEHICHUIO PAaCYETHRIX M KaUeCTBEHHBIX 3a1a4. [1pu sTom ams
pacu€THBIX 3a/Ja4 TPHOPUTETOM SIBISIOTCS 3aladdl C SIBHO 3aJaHHON (DU3MYECKOW MOJIENbIo,
NO3BOJISIOIIME TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfielia Kypca,
TaK ¥ UHTETPUPYs 3HAHUS U3 pa3HbIX pa3zesnoB. [l KaueCTBEHHbIX 3a7ay MPUOPUTETOM SBISIIOTCA
3aJaHus Ha OOBSICHEHHE MPOTEKaHUs (PU3UYECKHUX SIBICHUH U MPOLIECCOB B OKPYXKAIOIIEH KU3HHU,
TpeOytomue BblOOpa (GU3NYECKON MOAENU [UIsl CUTYallud NPAKTUKO - OPUEHTHUPOBAHHOTO
Xapakrepa.

B cootBerctBum ¢ TpedoBanusmu GPI'OC COO k MaTepuaIbHO-TEXHUYECKOMY 00€CTIeUCHHIO

y4eOHOro mporecca 0a30BBId YPOBEHb Kypca (U3MKH HAa YpPOBHE CPEIHEro OOIIero



00pa3oBaHMsI JOJDKEH U3y4aThCs B YCIOBUAX MPEAMETHOrO KaOuHeTa (PU3UKHU WK B YCIOBUSX

MHTETPUPOBAHHOTO KaOWHETA IPEMETOB €CTECTBEHHO-HAYYHOTO [TUKIa. B kabunere Gpusnku

JOJDKHO OBITH HEOOXOAMMOE J1TabopaTopHOe 000pYyJOBaHME JJIsi BBHIIIOJIHEHUS YKAa3aHHBIX B

nporpaMMe 1o (U3MKE YYCHUYECKUX IPAKTUYECKUX paboT W JACMOHCTPAIMOHHOE

00opyI0BaHUE.

JlemoHcTpanoHHOEe  00OpymoBaHuEe (QOPMHUPYETCSI B COOTBETCTBHH C TMPUHIIUTIOM
MHUHUMAaJILHOU AOCTAaTOYHOCTU U oOecrieunBaeT MOCTAHOBKY HCPCYHCIICHHBIX B IIpOorpaMMmeE I10
(Gu3uKe KITFOYEBBIX JACMOHCTpAMN IS HMCCICIOBAaHHMS HW3YYaeMBIX SIBICHUH M IPOIECCOB,
SMIUPHUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGopaTopHoe 000pyZ0BaHUE AJIsl YYCHUYECKHX MPAKTUYECKHX padoT GopMupyercs B BUae
TEMATUYCCKUX KOMIUIEKTOB U O6€CH€‘II/IBa€TC$I B pvaéTe OOHOIr0O KOMILUICKTAa Ha [OBYX
obOygaronuxcsi. TemaTHdyeckne KOMIUIEKTHI J1aOOpaTOPHOTO OOOPYIOBAaHUS JIOJDKHBI  OBITH
MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJE LIU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TEJISIMU U3y4eHHs PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIOTCS:

- (opMHupoBaHHE UHTEPECA U CTPEMIICHHS 00yUarOIINUXCS K HAYYHOMY U3YYEHUIO TIPUPOJIBI,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

- pa3BUTHE NPEACTaBICHMH O HAYYHOM METoJe TO3HaHMA M  (opMHUpOBaHUE
HCCIICOO0BATCIILCKOI0O OTHOMICHUA K OKPY’KArOIHUM SABJICHUSM

- (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTara M3y4YeHHsS OCHOB CTPOCHUS
MaTeprH U PYHIAMEHTAIbLHBIX 3aKOHOB (DH3HKH,

- (opmupoBaHUEe yMEHHI OOBSCHATH SBJICHHS C MCIOJIh30BAaHUEM (DH3UYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

- (opMHUpOBaHKE MPEICTABICHUI O PO (DU3HUKH JJISl pA3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JocTwkenne 3TUX 1eneil oOecrieuyuBaeTcs peIlIeHHEM CIEAYIOUIMX 3aJad B Ipolecce
n3y4deHus Kypca GU3NKU Ha YPOBHE CPeAHETo 00Iero oopa3oBaHus:

- mpuoOpeTeHue CUCTeMbl 3HaHWKH 00 OO0mUX (U3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIIOUAs MEXAaHUKY, MOJCKYISAPHYIO (DU3HUKY, AIEKTPOJIUHAMUKY, KBAHTOBYIO (DHM3HKY U
3IIEMEHTHI aCTPOPHU3UKH;

- (QopMupoBaHHE YMEHUN MPUMEHSITh TEOPETUUECKHUE 3HAHUSA ISl OOBSICHEHUS (PU3NUECKHUX
SIBTICHU B TIPUPOJIC U JUTSI TPHHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCEHEBHOM KHU3HH,

- OCBOEGHME CHOCOOOB peIleHHs pa3IMYHbIX 33]a4 C SIBHO 3aJaHHOM (hu3nyecKoi MOJeNbIo,

3ala4, moApasyMEBAOIUX CAMOCTOATCIIBHOC CO3AaHUC (1)I/IBI/II-ICCKOI71 MOACIIN, aJIeKBaTHOM
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YCIIOBUSIM 33/1a4H;

- TMOoHUMaHHWe (U3MUYECKUX OCHOB W TPUHIUIOB JCHCTBHUS TEXHHUYECKUX YCTPOMCTB U
TEXHOJIOTHUECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIUIYIO CPELY;

- OBJIAJICHHE METOJaMHU CaMOCTOSATEIbHOTO IIJITAHUPOBAHUS W TIPOBEICHUS (PU3MUECKHUX
SKCIIEPUMEHTOB, aHajh3a W MHTepHpeTauud WHGOpMalKK, OMNPENENIeHUs JIOCTOBEPHOCTH

IMMOJIYYCHHOI'O PE3YyJIbTaTa,

- CO3JIaHME YCJIOBUH Il Pa3BUTHUS YMEHHUU NPOECKTHO-UCCIEIOBATEIICKOM, TBOPYECKOMN
JIESITEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE cpenHEro oodmiero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kiacce - 68 yacoB (2 yaca B Heneno), B 11 kiacce - 68 yacoB (2 yaca B
HEJICITIO).

[Ipennaraemslii B mporpamme mo ¢Gpu3MKe mepedyeHb J1adopaTOPHBIX M MPAKTHYECKUX padoT
SBIISICTCS. PEKOMEH/I0BAaHHBIM, YUUTENb JIEaeT BHIOOP MPOBEACHUS 1a00paTOPHBIX PadOT U OMBITOB
¢ yu€TOM UHAMBUIYAIBHBIX OCOOCHHOCTEM 00YUYatOIIUXCsl.

COILEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®u3nka u MeToAbI HAYYHOI0 O3HAHUS

®usuka - Hayka o npupoje. Hayynele Meroabl MO3HaHUS OKpyXKarowmero mupa. Poisb
9KCIEPUMEHTA ¥ TEOPUH B ITPOIECCE TO3HAHUS PUPOIBI. DKCIIEPUMEHT B (pr3HKe.

MopenupoBanue (GU3MYECKUX SIBICHUN M mporieccoB. Hayunsie rumotesbl. Ousnveckue
3aKOHBI ¥ TEOPUU. |'paHHIIbl IPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Pome u mecto ¢u3uku B (OPMHPOBAHHMU COBPEMEHHON HAy4HOM KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOAEH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBbIE U3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe BHkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOT O ABMKEHUA. CucreMa oTcuéTa.
Tpaexropus.

Ilepemenienue, ckOpocTb (CpeAHsisl CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, MX MPOEKIHMH HAa OCU CUCTEMBbl KoopauHaT. CloXeHHe MepeMElleHud U
CJI0’)KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE MpsiMONMHEiHOe nBukeHue. ['paduku 3aBUCHMOCTH

KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHON TOYKU OT BPEMEHH.
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CBoboaHOE aieHne. Y CKopeHre CBOOOHOTO MaIeHHSL.
KpuBonunelinoe npmxenue. /[BukeHne MarepuaibHOM TOUKU IO OKPY>KHOCTU € TOCTOSIHHOM
0 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAss CKOpOocTh. [lepro u wactoTa oOpalieHus.
LlenTpocTpeMuTEILHOE YCKOPEHHE.
TexHuueckue yCTpOHUCTBA U MPAKTUUECKOE MPUMEHEHHUE: CIIUIOMETP, IBUXKEHHE CHAPAJIOB,
LICITHbIE U PEMEHHBIE NIEPEIAYN.
Jlemoncmpayuu
Mopenb cucTeMbl 0TCUETA, MILUTFOCTPALMS KHHEMAaTUYECKUX XapaKTePUCTUK JIBUKEHHUS.

[IpeobpazoBanue ABUKEHUIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pPa3peKEHHOM IPOCTPAHCTBE.

Habumonenue nBuxeHus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaACHHUS.

Hamnpasnenue ckopocTu Mpu ABM>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, rabopamopHule pabomul

N3yueHne HEpaBHOMEPHOIO JBUKEHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IyTSMH, MPOMJAECHHBIMHA TEJIOM 3a MOCJIEA0BATEIIbHbBIE
paBHbIE MPOMEKYTKH BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBU)KEHUH ¢ HAYaJIbHOM CKOPOCTBIO, PABHOU
HYJTIO.

N3yueHne nBUKEHU ApUKa B BI3KOU KUIKOCTH.

N3yuenune nBmxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuauun otHocurenbHocTH [Manunes. Ilepseiit 3akoH HproroHa. MHEpIManbHble CUCTEMBI
OTCU€TA.

Macca Ttema. Cwma. [lpunnun cynepnosunuu cwi. Btopoit 3akon HerooTona st
MaTtepuaibHOM TOUku. TpeTuit 3akoH Hpl0TOHA 1711 MaTepraibHbIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna tsokectu. [lepBas kocMuyeckast CKOpOoCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tperus (mokos, ckoiabxkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cua
TPEHUsI CKOJIbXKEHHsI M cuiia TpeHus mnokos. Koadduuuent tpenus. Cuna CONpOTUBICHUS HpPU
JBUKEHUHU TeJIa B )KUIKOCTH WJIU Tra3e.

[ToctynaTenbHOE U BpalaTeIbHOE IBUKEHUE aOCOTIOTHO TBEPAOTO TeTa.

MOMEHT CHJTIBI OTHOCUTENIBHO OCH BpalieHus. [1nedo cumnbl. YcnoBus paBHOBECHS TBEPAOTO

TCIIa.

Texnuueckue YCTpOﬁCTBa U MPAKTUYCCKOC NTPUMCHCHUC: IOAIIHUITHUKHU, IBUKCHHUC



MCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SIBrieHNE UHEPLIMHU.
CpaBHeHHE Macc B3aUMOICUCTBYIOUINX TEJI.
Bropoii 3akon HeroToHa.
N3mepenue cui.
CrnosxeHue cu.
3aBUCUMOCTD CHJIbI YIPYTOCTH OT JieOopMaIHH.
HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAJEHUH.
CpaBHEHHE CUJT TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.
VYcnoBus paBHOBecHs TBEPAOTO Tea. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol
W3yuenue qBmxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUIUX B MPY>KUHE U PE3UHOBOM
obpasrie, oT ux aedopmaruu.
UccnenoBanue ycnoBuil paBHOBECHUS TBEPAOIO Tejla, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aK0oHBI COXpaHEHHS B MeXaHHKe
Hmmynbe MaTepuanbHON TOUKH (TeJa), CHCTEMBI MaTEpUaIbHBIX ToueK. IMmyibc cumsl u
U3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJIbca. PeakTHBHOE IBHKEHUE.
Pabora criiel. MOIITHOCTE CHIIBL.
Kunernyeckas sHeprus matepuanbHON TOUKU. Teopema 00 N3MEHEHNN KUHETUYECKOMN
SHEpIUu.
[TorenuuanbHas sHeprus. [loTeHnManpHas sHEprus ynpyro Ae(popMUPOBAHHON MPYKUHBI.
[ToreHuunanbpHast SHEPTUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.
[ToTenuuanbHbie U HEOTEHIMABHBIE CUJIbl. CBSI3b pa0OTHI HETIOTEHIIMATBLHBIX CHII C
M3MEHEHUEM MEXAHUYECKON S3HEPTUH CUCTEMBI T€Jl. 3aKOH COXPaHEHMSI MEXaHUUYECKOM SHEPTUU.
VYupyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuueckue ycTpoicTBa ¥ MPaKTHUECKOE TPUMEHEHNE: BOAOMET, KOIIEP, PYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.
Jlemoncmpayuu
3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBUXKEHUE.
[Tepexoa noTeHIMAIBHON SHEPIUU B KHHETHYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol
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N3yuenne aOCOMIOTHO HEYNPYroro yjaapa C IOMOLIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHHUEM MEXaHWYECKOW SHEPTUM Tejla Ha IpUMepe
PaCTSKEHUSI PE3UHOBOIO KIYTa.

Pasnen 3. Mouiekyasipaas GU3HKa U TEPMOAUHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOT Meopun

OCHOBHbIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe npmwxkenue. [uddys3us. Xapakrep IBKCHHS M B3aUMOJICHCTBUS YaCTHIl BEIECTBA.
Mojenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPABIX TeT U 00bICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonmnuectBo BemecTsa. [loctosnHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mogaens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISAPHO-KMHETUYECKON TEOpHUH
UEaNpHOro ra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa cpeiHel KHHETHUECKON SHEPTUHU TETJIOBOTO
nBrkeHust yactul rasa. [llkana remnepatyp KenbBuna. ['a30Bble 3ak0oHbI. Y paBHEeHUEe MeHaeneena-
Knaneitpona. 3akon [lansTona. M3omporecchl B UACAIBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: U30TEpMa, H30X0pa, U300apa.

TexHUUECKHe yCTPOUCTBA U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTpOeHHe BemlecTBa, ¢ororpaguu  MOJIEKyl
OpPraHMYECKUX COECIUHEHUH.

OmnpIThl 10 AU PyY3UN KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO IBHXKCHHUS.

Mogaens onsita [lITepHa.

OnbITHL, 10KA3BIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOIECHCTBHSI.

Monens, nurocTpupyolas Npupoay JaBJlIeHHs ra3a Ha CTEHKH COCy/a.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UAECATIBHOTO ra3a, M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATe HAa OCHOBE M3MepeHui 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HE.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. OCHOBBI TEPMOANHAMMKHU

TepmoauHamuueckass cucreMa. BHYTpeHHsAs 3HEprus TEPMOJAMHAMUYECKOM CHCTEMBI U
crocoObl e€ m3meHeHusi. KonmuecTBo TemnoTel U pabota. BHyTpeHHssI SHEprusi OAHOATOMHOTO

HACAJIbHOrO rasa. BI/II[I)I TCILIONCpCaAaYn: TCIIJIOMPOBOJAHOCTE, KOHBCKIW A, U3JTYUCHUC. YJIGJ'IBHaSI
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TEIUIOEMKOCTB BelllecTBa. KonnuecTBo TENMIOThI IpH TEIUIoNepeaaye.

[Tonsatue 06 agnabarHoMm mpouecce. [lepBrlii 3aK0oH TepMoanHAMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOAMHAMUKH K H30mporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpatuMocTh po1ieccoB B IPUPOIE.

TernoBbie MamuHbl. [IpuHIUIBL IEHCTBUS TETUIOBBIX MamuH. [IpeoOpa3zoBaHus YHEPTHH B
TeroBbIX MamuHax. Koaddunuent nonesnoro aevicteus temnooit Mamuubl. L{ukn Kapao u ero
KOA(P(UIIMEHT MOJIE3HOr0 JEHCTBUS. DKOJIOTHYECKUE POOIEMBbl TEIIOAHEPTETHKH.

TexHnueckne yCTporcTBa U MPAKTUYECKOE PUMEHEHHE: ABUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTpEHHEH SHEPruu Tejla Mpu COBEPIICHUN PaOOThI: BBUIET MPOOKH U3 OYTHUIKH
MoJl JIEHCTBHMEM CXKAaTOro BO31yXa, HarpeBaHue sdupa B JaTyHHOU TpyOkKe MyTEM TpEHUs
(BUI€OIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH YHEPruu (TEMIEpaTyphl) Tea MPHU TEIJIoNepeaayde.

OmnbIT 0 aMabaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3YIIIHHIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTaTENsl BHYyTPEHHETO CTOPaHusl, PEaKTUBHOTO JIBUTATEISL.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. ArperarHbie cOCTOSIHUSA BemecTBa. Pa3oBbie Mmepexoabl

[TapooGpazoBanue u koHaeHcanus. Mcnapenue u kumneHne. AOCOTIOTHAS W OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacelleHHBIH map. YaenpHas TeIwuioTa mapooOpa3zoBaHUs. 3aBHUCHMOCTH
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU3OTPONHS CBOWCTB KPUCTAILIIOB.
Kunkue xpuctamnel. CoBpeMeHHble MaTepuasbl. [lnaBiieHHe W KpucTamdzauus. Y aelbHas
TerutoTa masieHus. CyOonumarus.

YpaBHEHHE TETUIOBOTO OaiaHca.

TexHuyeckue yCTpPOHCTBA M NPAKTHUUECKOE IPUMEHEHHME: THIPOMETP U IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHU TIOJYyYEHUS] COBPEMEHHBIX MaTE€pPHaIOB, B TOM YHCIIe HAHOMAaTEpHUAaJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu noHnKEeHHOM JaBJICHUU.

CriocoObl U3MEpEeHHUs BIaKHOCTH.

Ha6J'IIOI[€HI/IC Harp€BaHu U IUIABJICHUSA KPUCTAIJIMYECKOTO BEIICCTBA.
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JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, rabopamopHule pabomul

N3mepenue 0THOCUTENBHOM BIIaXKHOCTH BO3/1yXa.

Pa3znen 4. duekrpoamHaMuKa

Tema 1. Inekmpocmamuxa

DnekTpu3alus Tell. DIeKTpuYecKkuil 3apsa. J[Ba Buaa snekTpudeckux 3apsaaoB. [I[poBoaHuky,
JTURJIEKTPUKU U MOJIYIIPOBOJHUKHU. 3aKOH COXPAaHEHUs JIEKTPUUECKOTO 3aps/a.

B3aumoneiicteue 3apsa0B. 3akoH Kyiona. TodeuHbli 2IeKTPUUECKUH 3apsi/l. DJIEKTPUUECKOE
nosie. Hanpsk€HHOCT anekTpudeckoro noss. I[IpuHnun cynepno3uuuu 3JIEKTPUUYECKUX MOJICH.
JInHuM HANIPSKEHHOCTH DIIEKTPUYECKOTO OIS,

Pabota cun anekTpocratudeckoro nois. [lotenmman. PasHocts motenmmanos. [IpoBogauku
Y AUDJIEKTPUKU B JIEKTPOCTATUYECKOM Tosie. [usnekTpudeckas IpOHULIAEMOCTb.

OnektpoémkocTh. KonpeHncarop. DJIeKTpoEMKOCTh IIOCKOTO KOHJEHCATOpa. OJHEprus
3apsKEHHOT0 KOHAEHCATOPA.

TexHudeckne yCTpoOWCTBA M NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
JNEKTPOCTaTUYECKasl 3allUTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
anmnapar, CTpyHHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpoicTBO M IPUHIMIT ACHCTBHS SJIEKTPOMETpA.
B3anMopeiicTBre Ha’IEKTPU30BaHHBIX TEIL.
DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEII.
IIpoBOAHMKY B 3JIEKTPOCTATHUECKOM ITOJIE.
DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHMOCTD IEKTPOEMKOCTH INIOCKOI0 KOHJIEHCATOPa OT IUIOLIAAH TUIACTHH, PACCTOSIHUS
MEXIY HUMH U TU3IEKTPUUYECKON MPOHNULIAEMOCTH.

OHeprus 3apsHDKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHAECHCATOPA.

Tema 2. IlocTosiHHBII JIeKTpUYeckHii TOK. Toku B pa3iu4HbIX cpeaax

DNEeKTpUUYECKUH TOK. YCIIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. VICTOUHMKM TOKa.
Cuiia Toka. IlocTosHHBIN TOK.

Hanpsioxenune. 3akon Oma 1j1g yyacTka 1enu.
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DrexTpudecKkoe COIIPOTHBIICHHE. VY nenbHOE COIIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarensHOE, MapaienbHOE, CMEIIAHHOE COSTMHEHHE TPOBOTHUKOB.

Pabota snextpudeckoro Toka. 3akoH J[xoys-JIena. MOImHOCTE 2JIEKTPHYECKOTO TOKA.
DIIEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHHMKA TOKA. 3aKoH OMa 71 MOJTHON
(3aMKkHyTOI) 2nekTpuueckoi nenu. Koporkoe 3aMbIkaHue.
DNEKTPOHHAsE MTPOBOJUMOCTDh TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTUBIICHHUS] METAJLJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.
DneKTprYecKHil TOK B BakyyMe. CBONMCTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoaauku. CoOCTBEHHAS U TPUMECHAS MPOBOJUMOCTD MOTYNPOBOAHUKOB. CBOWCTBA p-Nn-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI.
DIIEKTPUYECKHI TOK B PaCTBOPAX U PaACILIaBaAX AJIEKTPOJIUTOB. DIECKTPOIUTHUECKAS TUCCOLUALIHUS.
DIIEKTPOIH3.
DIIEeKTpUYECKUH TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3zma.
TexHuueckue ycTpocTBa M MPAKTUYECKOE NPUMEHEHHUE: aMIepMETpP, BOJIBTMETp, PEOCTar,
UCTOYHUKHU TOKA, DJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIH THOJI, TEPMHCTOPHI U (DOTOPE3UCTOPHI, TMOIYMPOBOIHUKOBBIA IO/,
raJlbBaHHKa.
Llemoncmpayuu
W3mepenue cuibl TOKa U HaPSHKEHMSL.
3aBUCUMOCTb CONPOTUBIIEHUS HUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IJIOLIAU ONIEPEYHOTO
CEUYEeHUs U MaTepuaa.
CMelaHHOE COEJTUHEHHNE ITPOBOIHUKOB.
[Ipsimoe usmepeHue 3IeKTPOoABIKYIIEH criibl. KOpoTKoe 3aMbIKaHUE I'ajIbBAaHUYECKOTO 3JIEMEHTA U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.
3aBUCHUMOCTb CONPOTUBJIEHUS METAIIJIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTB 3IEKTPOJIUTOB.
HckpoBoli pa3psi ¥ TPOBOAUMOCTB BO3yXa.
OnHOCTOPOHHSSA TPOBOJAUMOCTD AUOJA.
Yuenuueckuii sxcnepumenm, 1a6opamopHvle pabomul
N3ydeHne cMEIanHOro COeAMHEHNS PE3UCTOPOB.
N3mepenue 31eKTpoABMKYIIEH CHIIbI HICTOUHUKA TOKA U €r0 BHYTPEHHETO CONIPOTHUBIICHUS.
Hab6monenue snexrposusa.
MesknpeamMeTHble CBA3H

Nzyuenne kypca ¢usukun OGa3oBoro ypoBHs B 10 Kkimacce ocCymiecTBIsieTcs € y4ETOM
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COJIepKaTENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OMOJIOTHUH, XUMHUH, reorpaduu u
TEXHOJIOTUHU.

Mesxcnpeomemuvie nonsmus, CBS3aHHBIE C W3YYEHHEM METOJIOB HAyYHOTO TO3HAHUS: SIBJICHUE,
Hay4yHBIH (akT, TUMoTe3a, (QuU3nMYeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE, JKCHEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEGHWM, NUHEWHas (yHKIus, napabona, runepOona, ux
rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKLIUH HA OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonoeusn: Mexanndyeckoe IBUKEHUE B )KUBOU mipupoze, auddysus, ocMoc, TeII000MeH KHUBBIX
OpraHu3MOB (BHJIBI TEIUIONIEPEAAYH, TETIJIOBOE PABHOBECHUE), DIIEKTPUUECKHUE SIBJICHUS B dKUBOW TIPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIPHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
3JIEKTPOJIUTUYECKAS TUCCOMAIs, TabBAaHUKA.

T'eocpaghus: BMaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKe ABMXKEHUMN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUSI B TEXHHUKE,
MOJIIIUITHUKY, MCIOIb30BaHUE 3aKOHA COXPAHEHUS MMITyJIbca B TEXHUKE (pakera, BOAOMET U ApyTue),
JBUTATENIb BHYTPEHHETO CrOpaHus, mapoBas TypOWHA, OBITOBOM XOJNOAWUIBHUK, KOHAMUIIUOHED,
TEXHOJIOTHH MOJYyYECHUs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM YUCJ € HAHOMATePHUaJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTaTHUECKasl  3alllUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MPHUHTEP,
3JIEKTpOHArpeBaTelIbHbIe MPUOOPDI, SEKTPOOCBETUTENbHBIE TPUOOPHI, FaIbBAaHHUKA.
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Pasnen 4. dnekTpoauHaMuka

Tema 3. MarHuTHOe MoJie. JJIEeKTPOMATHUTHASI MHAYKIUS

[TocTostHHBIE MarHuTHl. B3aumoneicTBHE NOCTOSHHBIX MarHuToB. MarHuTHoe moisie. Bekrtop
MarHuTHOM MHAyKUMH. [IpUHUMN Cyneprno3uIMu MarHUTHBIX MHoJed. JIMHMM MarHUTHOM WHAYKIUU.
KapTuna nuHMi MarHUTHOM MHIYKIMU TOJIS TIOCTOSSHHBIX MarHUTOB.

MarnuTtHO€E ToJie TPOBOJIHUKA C TOKOM. KapTuHa JTMHMA WHAYKIIMH MarHUTHOTO TOJIS JUTMHHOTO
IpsIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHUKA, KAaTYIIKHM C TOKOM. OmbIT Opcrena.
B3aumopeiicTBre MPOBOIHUKOB C TOKOM.

Cuia Amriepa, e€ MOJTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Momynb M HampaBiieHue. J[BHKeHHE 3apsHDKEHHOM YacTHIBI B OJHOPOIHOM
MarHuTHOM mnose. PaGorta cunbl Jlopenna.

SlBnenue  snekTpoMarHuTHOM — uHAyKuuH. [loTok  BekTOpa  MAarHUTHOM  MHIYKLUU.

DONeKTPOABMKYLIAs CUjla MHAYKIIMH. 3aKOH 3JIEKTPOMarHUTHON UHyKIuu Dapajes.
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Buxpesoe anekTpuueckoe mnose. JIeKTPOABUKYIIAS CUJIa UHAYKIUU B IPOBOJIHUKE, IBHXKYILIEMCS
NOCTYNaTEIbHO B OAHOPOJHOM MarHUTHOM IOJIE.

[IpaBuiio Jlenna.

NHnyKkTUBHOCTD. SIBIICHHE CAMOMHAYKITUHU. DIIEKTPOABIIKYIIIAS CUJIa CAMOUHTYKIIUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DNIeKTpOMarHuTHOE MoJIe€.

TexHU4EeCKHEe YCTPOMCTBA U MPAKTUIECKOE MPUMEHEHUE: TTOCTOSTHHBIC MarHUTHI,
3EKTPOMArHUTBI, JJIEKTPOJIBUTaTelNb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII, MHIYKINOHHAS MEYb.

Llemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3IEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.

JIMHUM UHIYKIIMH MarHUTHOTO TIOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM WHIYKIIHH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb JIEKTPOABUKYIIEH CUIIbI UHAYKIIMU OT CKOPOCTU U3MEHEHHUSI MAarHUTHOT'O TTOTOKA.

SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

UccnenoBanue neiicTBUS NOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBI€HUS JIEKTPOMArHUTHONW UHAYKIIUU.

Paspnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOJ1€OAHUA

Konebarenprast cucrema. CBOOOAHBIE MeXaHWYecKue KoyiebaHus. ['apMOHMYEcCKHe KoeOaHWs.
[Tepuon, wacrora, ammumutyaa u ¢asza konedbanuit. [IpyxuHHBIA MasTHUK. MaTeMaTHYeCKUil MasTHHK.
VYpaBHeHHe rapMoHUUecKkux konebanuil. [IpeBpaiienue sHeprun mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbublit KOHTYp. CBOOOJHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHHs B UI€ATbHOM KOJeOaTeTbHOM
KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU Koliebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJe0aTelbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux konedanusx. BeiHyk1eHHbIe MeXaHUUecKHe Kosebanus. PezonaHc.
BbIHy K I€HHBIE 3JIeKTPOMarHuTHbIE KOJIeOaHuUs.

[lepemennbiii Tok. CHHYCOMAANBHBIM IEPEMEHHBI TOK. MOIIHOCTh INEPEMEHHOIO TOKa.
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AMIUIUTYAHOE U ACUCTBYIONIEE 3HAUCHUE CUIIBI TOKA U HAIIPSHKCHHUS.

Tpanchopmarop. IlpousBoacTBo, Tmepemaya ¢ MOTpPeOJICHHE OICKTPUUYECKOM  DHEPTHUU.
DKOJIOTHYECKUE PUCKH TIPU TIPOU3BOJICTBE MEKTPoIHEeprun. KyabTypa UCTIOIB30BAHUS IEKTPOIHEPT I
B TIOBCETHEBHOM >KU3HU.

TexHuueckue yCTpONCTBA M MPaKTUYECKOE IMPUMEHEHHUE: BJIEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOorepe iay.

Jlemoncmpayuu

HccnenmoBanue mapamMeTpoB KOJEOATENBHOW CHUCTEMBbI (NMPYKUHHBIM WM MaTeMaTUYECKUN
MasiITHHK).

Habmonenue 3aTyxaonmx Koiebanui.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJICOAHUH.

Hab6mronenue pezonanca.

CB00OOIHBIE 2TIEKTPOMArHUTHBIE KOJICOaHHUSI.

OcuumiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS] OT BPEMEHHU ) JUIsI JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocienoBaTeNbHOM — COEAMHEHHWH PE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH U
KOHJEHCATOpA.

Mogenb AMHUY 3IEKTpoIiepe1ayun.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KOJIeOaHUI rpy3a HAa HUTH OT JJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue mepeMEHHOro TOKa B LIEMM M3 IOCJIENI0BAaTENbHO COEAMHEHHBIX KOHIEHCATOPA,
KAaTYyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60JIHbL
Mexanudeckue BOJHBI, yciioBusl pactipoctpanenus. [lepuoa. CkopocTh pacripocTpaHEHUs U JUTMHA

BOJIHBL. [lonepeunsie U npo1oabHbIE BOIHBL. VIHTepdepeHus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBUS U3Ty4YEHUS IEKTPOMArHuTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, V B snexkrpomarauTHOi BoaHe. CBONCTBA 3JE€KTPOMArHUTHBIX BOJIH: OTPa)KEHUE,
nperoMIIeHue, nojspusanus, Tudpakuus, narepdepernns. CKOpocTh AMEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe 31eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paAuOCBs3U U TeNleBUACHU. Pannonokanus.

ONEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOLIEN CPENIBI.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: My3bIKAJIbHBIE HHCTPYMEHTHI,
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yJIbTPa3ByKOBasl MAarHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, paJuoNpUEMHUK, TEIEBU30p, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHECHNUE TTOTICPEUHBIX U MPOAOIBHBIX BOJH.

KoneGmromeecs Teno Kak UCTOUHUK 3BYKa.

HabmioneHne oTpaxeHus U NpeloMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue uarepdepeHiny u udpakinu MeXaHHIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabmioneHue cBsi3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY IO M YaCTOTOM KOJIeOaHU.

NccnenoBanue cBONCTB 3JIEKTPOMATHUTHBIX BOJIH: OTpa)keHUE, PEJIOMIICHHE,
noJisipu3anus, Tudpakius, tHTepPepeHITus.

Tema 3. OnTuka

I'eomerpuueckas onruka. IIpsmosnHeliHOe pacnpocTpaHEeHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. ToueuHblld HICTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHMsI cBeTa. [locTpoeHHre M300paKEHM B IJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI MpeTOMIICHUS cBeTa. AOCONIOTHBINA IMOKa3aTeab MPEIOMIICHUSI.
[TosnHoe BHyTpeHHee oTpakeHue. [IpenenpHplil yro HOJTHOTO BHYTPEHHETO OTPAaXKEHHUS.

Hucnepcus ceera. CiioxHbIN cocTaB Oenoro cBeta. L[er.

Cobuparomrue u paccenBarolie TuH3bl. ToHKas auH3a. DOKyCHOE pacCTOsIHUE U ONTHYECKas cujia
TOHKOH uH3bI. [locTpoenue n3o0paxeHnit B cCOOMPAIONINX U pacCenBaIOIUX JnH3aX. Popmysa TOHKON
JIVH3BI. Y BeNUUEeHHE, JaBaeMOe JIMH30M.

[Ipenenbr npUMEHUMOCTH F€OMETPUYECKOMN ONTHKHU.

Bonnosas onrtuka. MuTepdepenius cera. KorepeHTHble HWCTOUHUKH. YCIOBHUS HAONIOACHUA
MakCUMyMOB M MHUHUMYMOB B HMHTEP(PEPEHIMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHHKOB.

Hudpaxius ceera. JudpakunonHas pemérka. Y cinoBue HaOMOAEHHS ITaBHBIX MAKCUMYMOB pHU
NaJIcHUd MOHOXPOMAaTHUECKOT0 CBeTa Ha JUPPAKIIMOHHYIO PELIETKY.

[longpuzanus ceera.

TexHuyeckue ycTpoiicTBa M NpaKTHUECKOe MPHUMEHEHHWe: OdYKH, Jymna, (oToamnmapar,
NPOEKIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs ONTHKa, AU(paKIUOHHAs pemeTka,
HOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOe pacripocTpaHeHHe, OTPaXKEHUE U MpesioMiieHre cBeTa. OnTuueckue npuoophl.

[TonHoe BHyTpeHHEE OTpakeHHe. Moienb CBETOBOA.
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HccnenoBanue CBOWCTB M300pakeHUH B TMH3AX.
Monenn MUKpOCKONa, TEIECKOTa.
Hab6monenue nunrepdepeniuu cperta.
HaGnronenue nudpakiuu cBera.
Habmonenue nucnepcuu cBeTta.
[TosnyueHue criekTpa ¢ HIOMOILBIO TPU3MBI.
[Tonyuenue ciekTpa ¢ TOMOIIbIO TUGPAKITUOHHON PEILIETKH.
HaOnronenue nonspusalnuy CBeTa.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomul
W3mepenue nokasatesns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB N300paXkeHUI B IMH3AX.
HaGnronenue aucnepcun cBeTa.
Pa3nes 6. OcHOBBI crieniaIbHON TEOPUH OTHOCUTEJILHOCTH
I'paHuibl NPUMEHMMOCTH — KJIACCUYECKOM  MexXaHMKU. IlocTynarsl  cnenualbHOM — Teopuu
OTHOCHUTEJIBHOCTH:  MHBAapHAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHITHUI
OTHOCHUTEJILHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeIJIEHHE BPEMEHH U COKpAILlEHUE JITUHBI.
DHEPrusi 1 UMITYJIbC PEISITHBUCTCKOW YaCTHIIHI.
CBs3b Macchl ¢ SHEPrUeil U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIbI. DHEPrHUsl OKOSI.
Pazgea 7. KanToBasi pusuka
Tema 1. dnemenmul K6aHMOBOU ONMUKU
®otonsl. opmyia [Inanka cBsi3u sHEprHH (HOTOHA C €T0 YACTOTOH. DHEPTUsl U UMIYJIbC (POTOHA.
OtkpeiTue u ucciegoBanue (ororpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (oTodddexra.
VYpaBHenue DiiHmreitHa ans Gorosdpdexra. «KpacHas rpanuna» poroaddexra.
Jasnenue ceera. OmeiTel I1. H. JIeOenena.
XHUMHYECKOE IEHCTBHE CBETA.
TexHuueckue yCcTpoicTBa U MPaKTUYECKOe MPUMEHEHHUE: (POTorIeMeHT, (OTOIaTYHK, COTHEUHAS
OaTapest, CBETOIUO/I.
Ilemoncmpayuu
@013 PeKT Ha YCTAaHOBKE C ITTHKOBOM TIACTUHOM.
HccnenoBanue 3ak0HOB BHEMIHETO GoTodddekra.
CBeTOIHNOI.
Conneunas 6arapes.

Tema 2. CTpoenune atoma
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Mogens aroma Tomcona. OnbiTel Pesepdopna nmo paccessHuro a -yactuil. IlnanerapHas monens
atoma. [loctynarel Bopa. U3znydyenue u nornomeHne (pOTOHOB MPHU MEepexo/ie aToMa C OJHOTO YPOBHS
SHEpruM Ha Apyroil. Buael criekTpoB. CieKTp YypOBHEH YHEPTUU aTOMa BOJAOPO/IA.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoiisa. KoprycKyisspHO-BOJIHOBOM JTyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JIyUEHUE.

TexHuyeckue ycTpoicTBa M MPaKTUUECKOE NPUMEHEHHUE: CIIEKTPAIbHbIN aHAINU3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HabGmronenne nuHeiyaThIX CIIEKTPOB U3 TyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

Habmtonenue muHeR4YaToro CnekTpa.

Tema 3. ATomHOe PO

DKCIEPUMEHTHI, TOKA3BIBAOINE CII0KHOCTb CTPOEHHUS AApa. OTKPBITHE PATHOAKTUBHOCTH. OIBITHI
Peszepdopna mo onpenenenuio cocraBa paauoakTUBHOTO u3nmydeHus. CBoiicTBa anbda-, 6era-, raMma-
u3IyuyeHus. BnusHue painoakTUBHOCTH HA )KUBBIE OPTAHU3MBI.

OTkpbITHE TIPOTOHA M HeWTpoHa. HykinonHas monens sapa [elizenOepra-lBanenko. 3apsa sipa.
MaccoBoe uncino sapa. M3otormsl.

Anbda-pacnan. DNEKTPOHHBIM M TMO3UTPOHHBIM OeTa-pacnaa. [‘amMma-mznmyuenuwe. 3aKoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBSA3M HYKJIOHOB B Aape. S nepuble cuibl. Jledekt maccsl sapa.

SnepHble peakuuu. JleJeHUe U CUHTE3 SAEP.

SAnepusiii peakrop. Tepmosnepusiit cunte3. [IpoOiaemMbl U TEPCHEKTUBBI SIEPHON SHEPTETHUKH.

DKOJIOTHYECKHE aCIIEKTHI SJIEPHOI SHEPreTUKU.
DOnemeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIOJEHUS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHUI.
@dyHaMeHTaIbHbIE B3aUMOICHCTBHS. ENMHCTBO (DM3N4ecKOil KapTUHBI MHpa.

TexHuueckue yCTpoCTBa U MPAKTUYECKOE TPUMEHEHUE: TOZUMETP, Kamepa BuibcoHa, snepHbIi
peakTop, aToMHas 6omoOa.

Llemoncmpayuu
CuéTuMK HOHU3UPYIOLIUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
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HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusm).

Pasnea 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3IUKH

Oransl pa3BuTH actpoHomu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, INIAHETHI, UX BUIUMOE JBUKCHHUE.

Conneunas cucrema.

Connue. ConneuyHast akTUBHOCTh. Mctounuk sHepruu ConHua W 3BE3A. 3BE3MbI, UX OCHOBHBIE
XapakTepUCTUKU. Jluarpamma  «CHEKTpajbHBIM  KJIAcC -  CBETUMOCTBY». 3BE3JbI  TJIABHOMU
MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTbY» JUIsl 3BE3] TJIAaBHOM IMOCIIEJOBATEIbHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE NPEACTABICHUS O IPOUCXOKIEHNU U 3BoMtounu ConHba u
3BE3/1. DTalbl )KU3HU 3BE3L.

Muneunsiii [1yTs - Hama ["anaktuka. [Tonoxxenne n nemxenue Connia B ['aiaktuke. TUIBI TaTaKTHK.
Pannoranaktuku u kBa3zapsl. Y€pHbIE IBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06na. Paz6eranue ramakruk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE M3IIy4YeHHE.

MacmrabHas ctpyktypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoGieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaGmroiennss HEeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHHEM KOMIIBIOTEPHBIX MPUIOKCHUA st
OTIpeIeIICHUS TIOJIOKEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxymapus 1 sipkue 3BE3/bl.

Ha6monenus B reneckon Jlynsl, mianer, Mieuroro I[Tytu.

O0o0maroniee NoBTOpEeHUE

Ponb ¢u3uku U acTpOHOMHUH B SKOHOMHUYECKOH, TEXHOJIOTHMYECKOH, COIMAIbHOM W 3TUYECKOM
cdepax AeITeTbHOCTH YeTI0BEKa, POJIb M MECTO (PM3UKU U ACTPOHOMUH B COBPEMEHHOM HayYHON KapTHHE
MHpa, poJib (hU3NYEeCKOr Teopur B POPMUPOBAHUH MPEACTABICHUH O (PHU3NUECKON KapTHHE MUPA, MECTO
bu3NYeCcKO KapTHHBI MUpa B OOIIEM pAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUA O
IPHUpOJIE.

MexnpeaMeTHbIE CBA3M

N3yuyenne xkypca ¢usuku 06a3oBoro ypoBHiS B 11 Kjacce ocymiecTBisieTcss € Y4ETOM
COJIepKaTENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OMOJIOTHUH, XUMHUH, reorpaduu u
TEXHOJIOTHUH.

MesicnpeOomemHuvle noHsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IMO3HAHUS: SBIICHUE,
HayuyHBI (aKT, THUMOTE3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOACHHE, JKCIEPHUMEHT,

MOACIINPOBAHUEC, MOJICIIb, U3BMCPCHHUC.
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Mamemamuxa: peuieHre CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHUECKHe (DYHKIUU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOSKIMUA HA OCH
KOOPJMHAT, CIIO)KCHHE BEKTOPOB, IPOW3BOJHBIC JJIEMEHTApHBIX (YHKIWH, TNPU3HAKH ITOJT00MS
TPEYroJbHUKOB, ONPEIeICHNE TUIONIAIN TUIOCKUX QUryp u o0bEmMa Ted.

buonocus: snekTpuveckue SBICHUS B XKUBOW MpHpoje, KoleOaTelnbHbIe ABIKEHUS B >KUBOM
IPUPOJIC, ONITUICCKUE SIBIICHUS B )KUBOW MPUPOJIC, ACHCTBHE PaIUallii HA KUBBIC OPTaHU3MEI.

Xumusi: CTpOSHUE aTOMOB M MOJICKYJ, KPUCTALITMYECKAsl CTPYKTypa TBEPABIX TEJ, MEXaHHU3MBI
00pa3zoBaHMs KPUCTAUTMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3EMJIM, 3aJIeKH MArHUTHBIX pya, (PoTochEMKAa 3eMHOMA
MOBEPXHOCTH, IIPEICKA3aHUE 3EMIICTPSICCHUIA.

Texnonoeusi: JAVMHUM DIIEKTpOINEpeAay, TeHepaTop TMEePEMEHHOr0 TOKa, D3JIEKTPOJBUTATEIb,
UHAYKIHOHHAS [1e4b, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neuys, mpoeKInOHHBIN
anmnapar, BOJIOKOHHAsI OTNITHKA, COJIHEYHAas OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSI NNPOT'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUSA

OcBoenue yueOHoro mpenMera «Ddusuka» Ha ypoBHE cpeaHero oOmiero obpazoBanus (0a30BBIT
YPOBEHB) JIOJDKHO 00ECTI€UUTh JOCTHKEHUE CIEAYIOMINX JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «Dusnkay JOIKHbBI OTpaXaTb FTOTOBHOCTD
U CIIOCOOHOCTH 00YYaOIINXCsI PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JINYHOCTH,
CUCTEeMOW IICHHOCTHBIX OpPHUCHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOEXKIEHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM T[EHHOCTSM POCCHUCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIBITa W OIBITA
JESTCIILHOCTH B TIPOIECCE PealI3allii OCHOBHBIX HAIPABICHUH BOCIUTATEIHLHOM JACATCIHHOCTH, B TOM
YHClie B YaCTH:

1) rpa:xaaHcKoOro BOCIUTAHUS:

- c(OPMHUPOBAHHOCTH TPAXKTAHCKOW TMO3HUIIUN OOYYAIOMIETroCs] KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;

- NPUHATHE  TPAJAULMOHHBIX  OOIIEYETOBEYECKMX T'YMAHUCTHUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEIH;

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpEcax TIPakJaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYTIPABIICHUH B 00Pa30BaTEIHLHON OpPraHU3aIiu;

- yMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTAMU B COOTBETCTBUH C UX (PYHKIMSIMH U

Ha3HA4YCHUEM,
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- TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;
2) maTpHOTHYeCKOro BOCIIMTAHMS:
- c(OpMUPOBAHHOCTh POCCUNCKOM IPa’KJaHCKOM UACHTUYHOCTH, IATPUOTHU3MA;
- LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POCCUICKUX YUEHBIX B
o0nactu GU3MKU U TEXHUKU;
3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
- c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOI O MIOBEACHNUS;
- CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YUYEHOTO;
- OCO3HaHME JINYHOTO BKJIJa B IOCTPOCHUE YCTOHUYHUBOTO OYy/IyIIEro;
4) 3CTETHYeCKOro BOCIIUTAHUS:
- 3CTETUYECKOE OTHOIIEHHE K MHpY, BKJIKOYAas 3CTETUKY HAyYHOIO TBOPYECTBA, IPHUCYIIETO
buznyeckoil Hayke;

5) TpyaoBoro BocnuTaHus:

UHTEpeC K pa3iuuHbIM chepaM MpodeccuoHaNbHON AESITEeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
bu3MKON M TEXHUKOH, yMEHHE COBEpILIATh OCO3HAHHBINA BHIOOp Oyayiiei mpodeccuu U peaau30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;
- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3oBaHWIO B 00JIaCTH (DM3WKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4YecKOro BOCIIMTAHMS:
- Cc(OPMUPOBAHHOCTh ~ DKOJOTUYECKOW  KyJIBTYpbl, OCO3HaHHE  IJIOOANBHOIO  XapakTepa
9KOJIOTHYECKUX MPOOIIeM;
- IUTAHUPOBAHKUE U OCYILECTBJICHHE JCHCTBHUI B OKpYXaloIIei cpelle Ha OCHOBE 3HaHUs Iiesiel
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;
- pacuIMpeHne OmbITa JEATEIHLHOCTH 3KOJOTUYECKOW HANpPaBICHHOCTH HA OCHOBE UMEIOIIMXCS
3HaHUU 10 PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:
- c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nueckoil HaykH;
- OCO3HAaHWE IICHHOCTH HAyYHOW JICSTCIbHOCTH, TOTOBHOCTH B TMIPOIECCe H3YYCHHS (HU3HKHU
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
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I[Ho3naBaTeIbHBIE YyHUBEPCAJIbHBbIE Y4eOHbIE 1eiicTBUS
Ba3oBble JJoruuyeckue geiicTBUA:

CaMOCTOSITENIbHO (hOPMYIHPOBATh U aKTYaJTU3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENENATh UEIH IEATEIbHOCTH, 3a1aBATh MIAPAMETPBI U KPUTEPUU UX TOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOoOJeMbl C y4ETOM aHalM3a MMEIOLIMXCS MaTepUalibHbIX M
HEMaTepHaIbHBIX PECYPCOB;
- BHOCHUTB KOPPEKTHUBHI B JCSATEIHLHOCTD, OIEHUBATh COOTBETCTBHUE PE3YJIHLTATOB IIEJISIM, OIICHUBATh

PHUCKH IOCIEACTBUN JEATEIBHOCTH;

- KOODJMHUPOBaTh M  BBINIOJHATH PabdOTy B  YCIOBUSAX peajJbHOrO, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOI'O B3aMMO/IEHCTBHUS;

- pa3BHUBaTh KPEaTUBHOE MBILUICHUE IIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBarejbcKue AeiicCTBUA:

BJIaJICTh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHIATUAMH U METOIaMU (pr3nUecKor HayKH;

- BJIJICTh HABBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON U MPOEKTHON AEATEIFHOCTH B 00JaCTH (DU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/OB pEIICHUs 3aAad (PU3NUECKOro
coJiepKaHus1, IPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHUS;

- BJIAJIETh BHJAMH JICSITEIBHOCTH IO TOJYYSHHIO HOBOTO 3HAHHS, €ro HHTEPIPETaIuH,
npeoOpa3oBaHUIO W TPHUMEHEHHIO B PA3NMYHBIX YYEOHBIX CHUTyalMsAX, B TOM YHCIIE TPH CO3IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

- BBISIBIISATH TIPUYUHHO-CIICCTBEHHBIE CBSI3U M aKTYaJIM3MPOBAThH 3ajayy, BBIIBUTATH THIIOTE3Y €&
pelIeHus, HaXOAWTh apTyMEHTHI JUIsl JTOKa3aTeNbCTBA CBOMX YTBEP)KICHHH, 3aJaBaTh IapaMeTpbl U
KPUTEPUH PELICHNUS;

- aHAJIM3MPOBATh IMOJYYCHHBIC B XOJI€ PEIICHHS 3aJaudl Pe3yJbTaThl, KPUTHUECKH OIICHUBATh WX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

- CTaBHUTH U (HOPMYyITUPOBATh COOCTBEHHBIE 3a7[auil B 00pa30BaTEIbHON AEATEIBHOCTH, B TOM YHCIIE
IPU U3yYCHUH (PU3UKH;

- JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;

- YMETh IEPEHOCHTH 3HAHUSI IO (PU3HUKE B IPAKTUUECKYIO 00JIACTh KU3HEACATEIbHOCTH;

- YMETb HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE UJIEH, ITPEIaraTb OPUTHHAILHBIE TIOAXO0/IbI ¥ PEIICHNS;

- CTaBUTH POOJIEMBI U 3a]1a4H, JOIYCKAIOIIE alIbTEPHATHBHBIC PEILICHUSL.

Pa6ora ¢ nngopmanmeii:

BJIAICTh HAaBbIKAMU IMOJTYUYCHUA HHq)OpMaHHH (1)I/I3I/I‘~I€CKOFO COACPpKaHNA U3 UCTOYHUKOB PA3HBIX

TUIIOB, CaMOCTOATCIIBHO OCYIICCTBIIATHL IIOMCK, aHAJIN3, CHCTCMATHU3allUI0 W HHTCPHPECTAHIO
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UH(POPMALIUHU Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHUS,

- OLICHUBATh JJOCTOBEPHOCTh HH(OpMAIINH;

- HCIIOJIB30BATh CPCACTBA I/IH(l)OpMaIII/IOHHI)IX N KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEICHUHU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPraHU3AI[MOHHBIX 33/1a4 C COOIOICHUEM TPEOOBaHHU SPrOHOMHUKH,
TEXHUKHA OE€30MaCHOCTH, THUIHEHBI, PECYypCOCOCPEIKEHUS, TNPABOBBIX M OTHYCCKHUX HOPM, HOPM
UH(POPMAITMOHHON 0€30MaCHOCTH;

- CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEP)KaHHS B Pa3IMuYHbIX (opmaTax C y4y€TOM Ha3HAUECHUS
uH(OpMAIINK U TIETICBOIT ay TUTOPUH, BBIOUPAst ONTHMAIBbHYI0 (OPMY MPECTABICHHS U BU3yalU3alllH.

KoMMyHnKkaTHBHBIC YHHBepCaJbHbIe y4eOHbIEe el CTBHA:

OCYILIECTBIIATH OOILIEHNE HAa ypOKaxX (PM3UKU U BO BHEYPOUHOH JIESATEIBHOCTH;
- pacrno3HaBaTh MPEANOCHUIKYA KOHPIUKTHBIX CUTYallUi U CMATYATh KOH(DIUKTHL;
- Pa3BEPHYTO U JJOTUYHO M3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
- MIOHUMATh U UCIOJIH30BAThH MPEUMYIIIECTBA KOMaH/IHOW M MHAWBUIYAIbHON pabOTHI;
- BbIOMpPAaTh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBHH € Y4€TOM OOIIMX MHTEPECOB H
BO3MO>KHOCTEM Ka)kJI0T0 4JIeHa KOJUIEKTHUBA,
- IIPUHUMATh L€ COBMECTHOM NIE€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIAWHUPOBAThH ACHCTBUSA IO
€€ JOCTI)KEHMIO: COCTaBJISATh IUIAH JEWUCTBHM, paclpefensaTb POojad ¢ y4€TOM MHEHUH YYaCTHHKOB,
00CyKJIaTh pe3ylIbTaThl COBMECTHOM PaboThI;
- OLICHMBATh KaueCTBO CBOETO BKJaJa M KaXKJIOTO YYaCTHHKA KOMAaH[IbI B OOIIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;
- npeajgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJAEU C TO3ULMM HOBM3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
- OCYLIECTBIISATh MO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B PA3JIMYHBIX CUTyalUsiX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasitTuBHbIe yHUBepcaabHbIe YueOHbIe AeficTBUA CaMoopranusanms:
- CaMOCTOSITENIFHO ~ OCYIIECTBISATh IO3HABATENBHYIO JAEATENbHOCTb B 001acTH (U3MKH H
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
- CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUsS pPacdyE€THBIX M KAUYECTBEHHBIX 3a7ad, IUIaH
BBIMOJIHEHHSI MPAKTUYECKOM paboThl ¢ yUETOM HMMEIOIIUXCS PEeCYypPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M
MIPEATIOYTEHHUI;
- JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
- paclIMpsATh paMKH y4eOHOT O MpeiMeTa Ha OCHOBE JINYHBIX MPEANOYTEHUIA;
- JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIlICHHE;

- OLIEHHBATh NPUOOPETEHHBIHN OIBIT;
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- CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULUHU B 001acTH (PU3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIN YPOBCHbD.

CaMOKOHTPOJIb, SMOLIMOHATbHbIN HHTEJVIEKT:
- JaBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;
- BJIAJICTh HaBBIKAMHU IO3HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEpPIIAEMbIX JEHCTBHHA U
MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;
- UCIIOJIb30BaTh MPUEMBI peIIeKCHH AJIs OLIEHKH CUTYallld, BBIOOpA BEPHOTO PEIICHUS;
- YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IIPUHUMATD PEILIECHMUS 110 UX CHUKEHUIO;
- IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX [IPU aHAIU3E PE3YyJIbTaTOB JACITEIbHOCTH;
- IPUHUMATH ce0sl, TOHUMasl CBOM HEJJOCTATKU U IOCTOMHCTBA;
- IIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX MPU aHAIN3E PE3YyJIbTaTOB ACSITEIbHOCTH;
- MIPU3HABATH CBOE MPABO U MPABO JIPYTHX HA OLIMOKH.
- B npouecce q0CTHKEHMSI TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS ITPOrPaMMBI 110 (PU3HKE NSl yPOBHS
cpenHero oOmiero o0Opa3oBaHUs y OOYYAIOUIMXCS COBEPIIECHCTBYETCS SMOIMOHAJBHBIN HHTEIICKT,
npenoararomui coOpMUPOBAHHOCTD:
- CaMOCO3HaHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSTHUE, BU/IETh
HarpaBJIeHUs Pa3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(hepbl, ObITh YBEPEHHBIM B ce0e;
- CaMOPETYJIMPOBAaHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NPHUHUMAaTh OTBETCTBEHHOCTH 3a
CBOE MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;
- BHYTPEHHEN MOTHBAIUH, BKIIOYAOIIEH CTPEMIICHHE K JTOCTHXKEHUIO €M U yCIEXY, ONTUMHU3M,
WHULAATUBHOCTh, YMEHUE JCHUCTBOBATh UCXO0 U3 CBOMX BO3MOKHOCTEH;
- HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh NOHUMATh YMOLMOHAIBHOE COCTOSTHUE IPYTUX, YUUTHIBATh
€r0 MPH OCYIIECTBICHUHU OOIIEHHSI, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKHBAHHUIO;
- COLIMAJIbHBIX HABbIKOB, BKJIIOYAIOLINX CIIOCOOHOCTDH BBICTPaNBaTh OTHOIIECHHUS C IPYTUMHU JIOAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemiaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K xoH1y o6yuyenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:
- JEMOHCTPUPOBATh Ha MPUMEPax poJib U MecTO (PU3UKU B (POPMHUPOBAHNU COBPEMEHHON HAYUHOM
KApTUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOIEH;
- YUUTHIBATh TPAHULIBI MPUMEHEHHSI M3YUYEHHBIX (DPU3MUECKHX MOJeNel: MaTepuaibHas TOUYKa,

HHCPpLHAJIbHAA CUCTCMA OTCLIéTa, a0COJIFOTHO TBép)IOC TCIIO0, UacaTbHBIN ra3, MOACJIN CTPOCHUA I'a30B,
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AKHUJIKOCTEH M TBEPBIX TEJI, TOUCUHBIH AIEKTPUUECKUI 3apsi1 NPy pelieHuH (PU3NYECKUX 3a/1a4;

- pacrio3HaBaTh (pU3NUECKUe SABICHUS (MPOLECCH) U OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOECHMS BELIECTBA W 3JIEKTPOJUHAMHKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEIHOE NBUKEHHE, CBOOOJHOE MaJeHuE Tel, JBUKEHHE MO OKPYKHOCTH,
UHEpLUs, B3auMoAelcTBIE Tel, Auddy3us, OpOyHOBCKOE IBHUKEHUE, CTPOCHUE JKUAKOCTEH U TBEPIBIX
TeJI, U3MEHEHHe o0b&Ma Teld MpH HarpeBaHUM (OXJIAXKIEHHM), TEIUIOBOE pPAaBHOBECHE, HCIIApEHHUE,
KOHJICHCAllUs, IIABJICHUE, KPUCTAIUIN3ALMs, KUIIEHUE, BIa)KHOCTh BO3/yXa, [TOBBILIEHUE JABICHUS ra3a
[P €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXAY MapaMeTpaMy COCTOSIHHS ra3a B M30Ipoleccax,
JNEKTPU3ALHNA TeN, B3aUMOJCHCTBUE 3aps10B;

- OIMCHIBATh MEXAHWYECKOE ABIDKEHHE, HUCIOJB3ys (U3UUECKHE BEIMYUHBI: KOOpAWHATA, IMYyTh,
nepeMelIeHe, CKOpOCThb, YCKOpPEHHME, Macca Teja, CWIa, HUMIIYJIbC Tejla, KUHETUYecKas SHeprus,
NOTEHIMAaIbHAsA YHEPIUs, MeXaHHUecKas paboTa, MEXaHUYeCKas MOLIHOCTb; NPH OMHCAHUM MPABUIBHO
TPAaKTOBaTh (PU3UUECKUN CMBICI MCIOJIb3yEMbIX BEIMUYMH, MX OOO3HAUeHHs] M €IUHHIbI, HaXOIUTb
(opMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMH BETUUYNHAMM;

- OIUCBIBATh M3YYEHHBIEC TEIUIOBBIE CBOICTBA TEI U TEIUIOBBIC SBJICHMS, MCIIOJB3Ys (PU3NYECKHE
BEJIMYMHBI: JABJICHHME Ia3a, TEMIIEPATypa, CPEHSIs KUHETHYECKas JHEPrus XAOTHUUYECKOIO JBHYKEHUS
MOJIEKYJI, CPEAHEKBAIPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPrusi, paboTa
raza, K03 puuueHT noae3Horo NeHCTBHUS TEIJIOBOTO JABUTATENsl; IPH OMMCAHUH NMPAaBUIBHO TPAKTOBATH
¢u3nYeCKuil CMBICT MCIOJNB3YEMbIX BEIUYMH, UX OOO3HAYEHUS M EIUHUIBI, HaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEIMUUHAM;

- ONUCHIBATh HM3YyUYEHHBIE JJIEKTPUUYECKHUE CBOICTBA BEIIECTBA U AJIEKTPUUYECKUE SIBICHUS
(mporecchbl), HCMONB3Yd (U3MUECKHE BEIWYMHBI: AIEKTPUUYECKUN 3apsijl, AIIEKTPUUYECKOE IIOJIE,
HaANpPsOKEHHOCTh TIOJIS, MOTEHLMAJ, PAa3sHOCTh IMOTEHIMAIOB; IPU ONMCAHMM IPAaBUIBHO TPAaKTOBATh
(Gu3uUecKuil CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U EAMHUIBI; YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

- aHAJIM3UPOBATh (PUBNYECKUE MPOLIECCHI U SBICHMUS, UCIIOJIb3YS (PU3NUECKHE 3aKOHBI U TIPUHLIUIIBL:
3akOH BcemupHoro Tsarotenus, I, II u III 3akonsr HeroTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruH,
3aKOH COXPAaHEHHUs HMMILYJbCa, NPUHLHUI CYNEPHO3ULMUA CWJI, NPUHLUI PABHOIpPaBUS HHEPLUAIBHBIX
CUCTEM OTCYETA, MOJEKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpellHel KMHETUYECKOM SHEPTUU TEIJIOBOIO JIBUYKEHUSI MOJIEKYJ C aOCOIIOTHON TeMIlepaTypoi, NepBbli
3aKOH TEPMOJAVHAMMKH, 3aKOH COXPAHEHMsI JIIEKTPUYECKOTO 3apsa, 3akoH KyiloHa, mpy 3TOM pa3iandarb
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAXKEHHE U YCIIOBHS (TpaHUIlbl, 001aCTH)
IPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIC TPUHIUIBI JACHCTBUS MAIllWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB;
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pas3InyaTh YCIOBUS UX O€30MaCHOI0 HCIIOJIb30BaHMSI B IOBCEHEBHOM KU3HHU;

- BBIMOJIHATh OKCIEPUMEHTH [0 HCCIENOBaHMIO (U3MYECKUX SBJICHUH M TPOLECCOB C
UCTIOJIb30BaHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHHH, MPU 3TOM (OPMYIHPOBaTH IpobdieMmy/3agady u
THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEITI0KESHHOTO 000pYI0BaHHUS, TPOBOIUTH
OMBIT U (OPMYJIUPOBATH BBIBOJIBI;

- OCYILECTBIISATh NPSMbIE U KOCBEHHbIE MU3MEPEHUs (M3NYECKUX BEJIWYHMH, IIPU 3TOM BBIOMpATH
ONTUMAIIBHBIA CITOCOO M3MEpeHHs] M HCIOJb30BATh M3BECTHHIE METOJBI OLEHKH IOTPEIIHOCTEH
WU3MEpEHUN;

- UCCIIEZIOBAaTh 3aBUCHUMOCTH MEXIY (U3MYECKMMM BEJIMYMHAMU C HCIIOJIB30BAaHUEM IPSIMBIX
U3MEPEHUH, TIPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI MTOyYeHHON 3aBUCHMOCTH
(u3n4ecKnX BEJIMYUH B BUJE TaOIUL] U T'paHKOB, A€TIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIEI0BaHMS;

- cobmoiaTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HCCIEIOBAaHUN B paMKax y4yeOHOro
9KCHEPUMEHTa, Yy4eOHO-UCCIIEAOBATENILCKOM M MPOEKTHOW JESTENbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYI0BaHMUS;

- pewmaTh pacy€THbIC 33Ja4d C SBHO 3aJaHHON (U3MYECKOH MOJEINbI0, UCHOJb3Yys (U3NUECKue
3aKOHBI U MPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBMS 3a/a4M BBIOMpaTh (PU3MUECKYIO MOJEIb, BBIICIATh
¢u3nueckre BeIUUMHBI U (GOPMYJIbI, HEOOXOAUMBIE JUISl €€ PeLIeHUs, IPOBOAUTh Pacu€Thl U OLEHUBATH
peaTbHOCTH MOYYEHHOTO 3HAYCHUST (PU3NUECKON BETHIUHBI;

- pelmaTb KauyeCTBEHHBbIE 3ajJjaud: BBICTPAUBaTh JIOTHUECKH HENPOTUBOPEUUBYIO LIEMOUYKY
paccyXJIeHH ¢ ONopoii Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

- UCTIOJIb30BaTh TP PEIICHUHN YUeOHBIX 33/a4 COBPEMEHHbIE WH(POPMAIIMOHHbBIE TEXHOJIOTUH IS
TIOWCKa, CTPYKTYPHPOBaHUS, HWHTEPIPETAMU W TPEICTABICHHUS YYeOHOW W HAyYHO-TOIMYJISPHOM
UHQOpPMALIMK, TOJyYEHHOM M3 Ppa3IMYHBIX HMCTOYHHMKOB, KPUTUYECKH aHAJIW3UPOBATh IMOIy4aeMyIo
uH(popMaIHIo;

- NPUBOJIUTH MPUMEPHI BKJIA/la POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHA,

- UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUS IO (PU3MKE B IOBCEIHEBHOW J>XKM3HU JUIsl oOecreueHHs
0€30MacCHOCTH P 00palleHUH C TPUOOPAMU U TEXHUYECKHMHU YCTPOMCTBAMU, 17151 COXPaHEHHS 37I0POBbs
1 cOOJIIOJICHUS] HOPM KOJIOTHUYECKOT'0 ITOBEJCHNUS B OKPYIKaIOILEil cpesie;

- paboTaTe B TpyIIE C BBHIMOJIHEHHEM pAa3UYHBIX COIMAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IPYMNIbl, PAMOHAIBHO PACHpPENeaTh OO0A3aHHOCTH U IJIAHMPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTYyalMSX, aJIeKBaTHO OLICHUBATh BKJIA/ KQXJI0OT0 U3 YYACTHUKOB IPYIIIBI B PELICHUE pacCMaTpUBaeMOM
poOJIEMBI.

- K xoniy oOyuenus B 11 ki1acce mpeJMeTHbIEC pe3yIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAKATh

27



c(hOpPMUPOBAHHOCTH Y 00YYAIOIIUXCS YMEHHIA:

- JEMOHCTPHUPOBAThH HA MPUMEPaAX PoJib U MecTO (pu3uKu B GOPMUPOBAHUN COBPEMEHHON HAyUYHOM
KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHON TEXHUKH U TEXHOJIOTHI, B IPAKTHYECKOM IESITEIbHOCTH JIFOAEH,
IIEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KApTUHBI MUPA;

- YYUTHIBATh IPAaHUII TPUMEHEHHUS U3yUYEHHBIX (PU3UUECKUX MOJENCH: TOYCUHBIN AIeKTPUIECKUI
3apsiji, JIyd CBE€Ta, TOUEUHBIM UCTOUHUK CBETA, SIJIEPHASI MOJIE)Ib ATOMA, HYKJIOHHAs! MOJIEIb aTOMHOTO sijipa
IpU pelieHun GU3NYECKUX 3a/1ay;

- pacrio3HaBaTh (pU3MYECKUE SBICHUS (MPOIECCH) M OOBSICHATH HMX HA OCHOBE 3aKOHOB
JMEKTPOAMHAMUKH U KBAaHTOBOW (PM3UKU: DIIEKTPUYECKas MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs WHIAYKIUS,
JIEMCTBUE MAarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM M JABWXKYIIMWCS 3apsij, JIEKTPOMArHUTHBIE
KoieOaHUsT ¥ BOJHBI, TPSMOJIMHEHHOE pPAclpOCTpaHEHHE CBETa, OTPaXE€HHE, IMpeIoMIICHHE,
uHTepdepeHys, AUpakus U MOJsSpU3alus CBeTa, IUCHEpcHus cBeTa, (HoTodnekTpuyeckuit dPpdext
(dporoaddekr), cBeToBOE MaBleHHWE, BO3HUKHOBEHHME JIMHEHYATOTO CIIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAsI M UCKYCCTBEHHAs PaJHOAKTUBHOCTE;

- ONMCHIBATh M3yUEHHBIE CBOICTBA BelIECTBA (DJIEKTPUYECKHWE, MAarHUTHBIE, OINTHYECKHE,
ANEKTPUUYECKYIO POBOUMOCTD PA3IUYHBIX CPEJl) U STEKTPOMArHUTHBIE SIBIICHUS (ITPOLIECCHI), UCMIONB3YS
busznyecKre BETUYUHBI: JIEKTPUUECKHIA 3apsil, CUJIa TOKA, HIEKTPUICCKOE HAMPSHKCHHE, DIEKTPUIECKOE
CONPOTHUBIICHNE, PA3HOCTh MOTECHIIMAJIOB, SJIEKTPOABMKYIIAs CHIIAa, pad0oTa TOKA, UHIYKIUS MarHUTHOTO
noJisi, cuia Amnepa, cuia JlopeHna, HHIyKTUBHOCTh KaTyILKH, SHEPTUS 3JIEKTPUUYECKOr0 U MarHUTHOTO
noJiel, MepuoJ M 4YacToTa KosiebaHWil B KolebaTeTbHOM KOHTYype, 3aps]l M CHiia TOKa B IpOLEcce
FapMOHHUYECKHX JJIEKTPOMArHUTHBIX KojeOaHui, JOKYCHOE PacCTOSHUE M ONTUYECKasl CUIIa JIMH3BI, TIPU
OMHMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCIOJIB3YEMbIX BEJIMYHMH, WX O0O3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (JOPMYJIBI, CBSI3bIBAIOIINE IAHHYIO (PU3UUECKYIO BETUYMHY C IPYTHUMH BETMYUHAMU,
- OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHMSI M TMPOIECCHI, UCHONB3Ys (PU3NUECKHE BEIUYUHBI:
CKOPOCTH 2JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U YaCTOTA CBETA, DJHEPTHsI U UMITYILC (OTOHA, IEPHO]T
noJiypacnaja, Heprusi CBSI3U aTOMHBIX sJIep, IPU OMUCAHUU MTPABUIILHO TPAKTOBATH (PU3NYECKUN CMBICT
WCTIONB3YEMBIX BEJIWYUH, NX 0003HAUCHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE AAHHYIO
bu3nYeCcKyr0 BEIUYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HaYeHHE (PU3NUECKON BEIHUNHBI,

- aHAJTM3UPOBAThH (PU3UUECKUE MTPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3UIECKUE 3aKOHBI U

NPUHLHUIBEL: 3aK0H OMa, 3aKOHBI MTOCJIEIOBATEILHOTO U MAapaIeIbHOTO COEAMHEHUS

MIPOBOJIHUKOB, 3aK0H J[xoyns-JIeHna, 3aKOH 3JEKTPOMArHUTHOM WHAYKIMH, 3aKOH MPSMOJIMHEHHOTO
pacrpocTpaHeHHUs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEJIOMJICHUS CBETA, YpaBHEHUE DUHINITEHHA

st poroaddexTa, 3aKOH COXpaHEHUs DHEPTUHU, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
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3JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHHUsI MAaCCOBOI0 YKCia, NOCTyIaThl bopa, 3aKkoH paanoaKTUBHOTO
pacmaja, mpu 3TOM pasinyaTh CIOBECHYIO (DOPMYyITMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKCHHUE U
yCJIOBHS (TpaHUIlBI, 00J1aCTH) TPUMEHUMOCTH;

- ONpENENATh HANpPABICHHE BEKTOpPAa MHAYKIMM MAarHUTHOTO IOJS MPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

- CTPOWTH M ONMCHIBATH H300paKEHUE, CO3/1aBAEMOE TNIOCKHM 3€PKaJIOM, TOHKOM JIMH301;

- BBIMIOJHATh OKCIIEPUMEHTHl IO MCCIEAOBAHUIO (U3MUECKUX SIBICHUH U TPOLECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHMIi: Mpu 3TOM (opMyIupoBaTh mpodiieMy/3agady u
TUIOTE3y YU4EeOHOT0 HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyA10BaHUs, IPOBOIUTH
OTIBIT ¥ (POPMYITUPOBATH BHIBOIBI;

- OCYUIECTBIISATh NMPSIMbIE M KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEJIWYHMH, NPU STOM BBIOUPATH
ONTHUMAJIBHBIA CMOCO0 M3MEpPEHHs W HCIOJb30BaTh HW3BECTHBIE METOJNbI OIICHKH IOTPEIIHOCTEH
U3MEpEHUN;

- UCCIIEIOBATh 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH C HCIOJIH30BAHMEM MPSAMBIX W3MEPEHUH: MpH
3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpPOBATh pe3yJbTaThbl MOJYUYEHHOM 3aBUCUMOCTU (PU3MUECKHX
BEJIMYMH B BUJE TaOnuil U TpaduKoOB, AeJIaTh BBIBOABI IO Pe3yJIbTaTaM HCCIECA0BAHUS;

- coOmoaTh MpaBuia 0€30MacHOro TpyJa MPH MPOBEACHUN HCCIEIOBAHUN B paMKax y4eOHOTo
JKCIIEPUMEHTa, Yy4eOHO-HUCCIEeIOBAaTEIbCKOW U MPOEKTHOW  JIEATENbHOCTH C  HCIOJb30BaHUEM
U3MEPUTENBbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 0OOPYIOBAHMS;

- pemats pacuy€THhIE 3aJa4d C SBHO 3alaHHOW (U3MUYECKON MOJENBIO, WUCIONb3Yys (PU3NYECKUE
3aKOHBI U MPUHLUIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33/1a4M BHIOMpATh (PU3MUECKYIO MOJIEINb, BBIICIAThH
dbu3ndecKue BeTMYUHBI U (POPMYIIBI, HEOOXOIUMBIE NIJIsl €€ PEHICHUS, MPOBOANTH PACUETHI M OLICHUBATh
PEaNbHOCTh MOTYYEHHOTO 3HaYEHUST (PU3NYECKOM BETUUHHBI;

- pemiaTh KaueCTBEHHbIC 3aJauyM: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUYUBYIO LIETIOUYKY
paccyXIeHHii ¢ ONOpPO Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,

- HCIOJIb30BaTh NPU PEIICHUU y4eOHBIX 3a/1a4 COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU IS
MOMCKa, CTPYKTYpUPOBAHUSA, HHTEPHpPETAMd W TMpEeACTaBlIeHUS Yy4eOHOM U Hay4HO-NOMYJISPHOU
uHbOpMaIlMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBATH MOJYyYaeMYIO
UH(POPMAIIHIO;

- OOBSCHATh TPHUHIUIBI JEHCTBHUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWMCTB, pa3inyaTh
yCIIOBUS UX O€30MacCHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

- MPUBOIUTH MPUMEPHI BKIIaZa POCCUICKUX U 3apyOexKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, B
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

- HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHHA I10 (1)I/ISI/IKG B HOBCCI{HCBHOﬁ KHN3HHU OJIdA obecrieueHHu
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6€e301acHOCTH NpHU 00pallieHUH ¢ TPUOOPaMU U TEXHUYECKHUMHU YCTPOMCTBAMU, ISl COXPaHEHHsI 3/J0POBbS
U COOJIOCHUST HOPM HKOJIOTHYECKOTO MOBEICHUS B OKpYKAIOLIEH cpene;

- paboTaTh B TpYMNIE€ C BHIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pPOJEH, IUIaHUPOBATH pPaboOTy
IPYMNIbl, PAMOHAIBHO PACHpPENEATh OO0A3aHHOCTU U IIJIAHUPOBATh JESATEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJ€KBATHO OLIEHUBATh BKJIaJ Ka)KI0r0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE paccMaTpUBacMOn

poOJIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue KosnyecTBo yacos JJIeKTPOHHbIE
Ne /ni| pasnenos u Tem Beero KoHTposbHbIe IpakTHyeckue (uudposbie)
NMPOrpaMMbI paéoThI pa6oThI o0pa3oBaTe/ibHbIE pecypchl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O TIO3HAHUSA
11 ®du3uKa U METOObI ) 0 0 bu6mmoreka [JOK
) HAy4YHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > ! 0 https://m.edsoo.ru/7f41bf72
bu6morexa [JOK
2.2 Hntamika 7 0 0 https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 6 1 1 bubmuorexa [JOK
' MeXaHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18 2 1
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubnuorexa [JOK
' KHHETHYECKOU TEOpHH https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOAMHAMUKHI 10 1 https:/ /n?iggggie;? lelll([zfl‘g )
ArperaTHble COCTOSHUS Bumorexa [OK
33 BemiecTsa. ®a3oBrle 5 0 0 https://m.edsoo.rw/7f41bf72
TIePEX0IbI o :
Hroro no pazneny 24 1 1
Pa3nea 4. JJIEKTPOJIMHAMUKA
bu6mmorexka [JOK
41 IEKTPOCTATHIE 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBII 12 1 2 bubmmorexa [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

3JIEKTPUYECKUM TOK. TOKH
B Pa3JIMYHBIX Cpeliax

https://m.edsoo.ru/7{f41bf72

Hroro no pazneny 22 3
PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO 68

YACOB ITIO ITPOTPAMME
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https://m.edsoo.ru/7f41bf72

11 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuecTBO 4acos

DJIeKTpOHHbIe (1 (poBbIe)

Ne n/n NpPOrpaMmbl Bceero KontposibHble IIpakTiieckue o0pasoBaTe/bHbIE pecypchbl
padoThI padoThI
Paznen 1. JIEKTPOJJUHAMUKA
11 MaruauTHOE ToJIe. 1 ) 3 bu6mmorexa [IOK
DJIEKTpOMArHUTHAsI UHTY KIS https://m.edsoo.ru/7f41¢97¢
Wroro no pasneny 11 2 3
Paznen 2. KOJIEBAHUM S 1 BOJIHBI
21 MexaHn4deckue u 9 0 1 bubmuoreka [JOK
3JIEKTPOMArHUTHBIE KOJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4deckue u 5 1 bubmuoreka [JOK
3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
23 Orrrixa 10 ! 3 httns://m.edsoL(I).ru/7f41c97c
Uroro no pazneny 24 2 4
Pa3zgen 3. OCHOBBI CHIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieIIMAIBLHOM TEOpUN 4 1 0 bu6mmoreka [IOK
OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4 1 0
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHThI KBAaHTOBOM ONTHUKHU 6 0 0 Eﬁiﬁﬁiﬁiiﬁ7 f41c97¢
bubnuotex K
42 CTpociiie aToma 4 0 0 httgi//(r)n.eedi(z_([).cr)u/7f4lc97c
43 ATOMIOE 5o . 0 0 Efmﬁiﬁiﬁﬁasi%fmcmc
Hroro no pazneny 15 0 0
Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU
5.1 DJIeMEHTBI ACTPOHOMHH U 7 1 0 bubmmoreka [IOK
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https://m.edsoo.ru/7f41c97c

| acTpopu3uKu

https://m.edsoo.ru/7f41¢97¢

Utoro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6nmoreka [JOK
61 Obobmaromee nosToperHe 4 httns://m.edsg_([).ru/7f410970
Hroro o pasaeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
K
Ne o/ Tema vDOKA OﬂuquTIlzo 1acon I lara DJIEeKTPOHHbIE uu(ppoBbIe
yp Bcero OHTPOJLHBIC  LIPAKTHHECKUE sy yepnps o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
| CI;/BI/IKa — HaykKa O MpUpOJIE. | 0 0 Bubmorexa 1IOK
ayHHbIC MCTOABI  MOSHAHMA https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIETO MHpa
Ponrb u  wmecro  ¢usuku B

, (bopMHpuOBaHI/m COBpPEMEHHOM | . . BuGimorexa 110K
Hay1HOH KvapTHHH mupa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH  JIeATEIbHOCTH
monei

Mexannueckoe JIBUKCHHE.

; OTHOCHUTEIBHOCTh rl\[aexaﬁnqecxoro | . . Bubmorexa TIOK
ABIDKCHEA. CPEMCLICHHUE, https://m.edsoo.ru/ff0c3508
CKOpOCT, YCKOpCHHE.

PaBHOMEpHOE NBMKEHHUE
N bubnmoreka HOK

4 Bxonuoii kontposs, Nel I ! 0 https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE MPAMOJIIMHENHOE | 0 0 bubimoreka HOK
IBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CpoOomHoe maneHue. YCKOpEHue 1 0 0 bubimoreka HOK
CcBOOOIHOTO MMaIEHUS https://m.edsoo.ru/ff0c39cc

; KpuBonuneitHoe ABIKCHHE. | . . BuGmorexa 1IOK
HBIKCHHC MATCPHANILHOR TOUKH 110 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH

. I}pHHmm " OTHOCHUTEIILHOCTH | . . EuGmoTeKa ITOK

IITEA. CHEPHHUATHHBIC CHCTEMDT https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HeroToHa

9 Macca Ttema. Cuma.  [lpuHnmm 1 0 0 bubanoreka HOK
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Ccyneprno3uiuu cwi. Bropoit" 3akoH
HrroToHa 114 MaTepuaibHOM TOUKA

https://m.edsoo.ru/ff0c3be8

Tpetun 3axkoH  Herorona s

bubmmorexa LHOK

10
MaTepUaTbHBIX TOUEK https://m.edsoo.ru/ff0c3be8

| B seempror e, o Lo

’ p https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna  TpeHus. Koaddpumment

13 Tpenusi. Cujla COMPOTUBIICHUS TIPU bubnmoreka HOK
JIBIDKEHUN Tela B KUIAKOCTA WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynatensHOe U BpaIIaTEIbHOE]

4 JIBI/I)KGII\-I/II/IG a6con10TH19[ TBEPJIOTO| BuGmoreka 110K
Tena. MomeHT cunbl. [lnedo cuibl. https://m.edsoo.ru/f0c4 a6
YcnoBus paBHOBECUST  TBEPIOTO
Tena
Nmnynee maTepuaibHOW  TOYKH,

15 CUCTEMBbl MATEpUAIBHBIX  TOYEK. bubnuoreka HOK
Wmmysibe criibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE MBUKEHHE
PaGota ®  MOIIHOCTH  CHIIBL

16 Kunernueckas SHEPTUst bubmuotexa HOK
MaTtepuanbHoi" Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOU" sHEeprun
[TorenumansHas SHEPTHUs.

| o ot vy o
ACHOPMHD Py ) https://m.edsoo.ru/ff0c461a
[ToreHunaneHass  SHEprus  Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

18 IloTeHnmanbHBIE u bubnmorexa LHOK
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

HCIIOTCHIUAJIbHBIC CHUJIBI. CBs3b
pa6OTLI HCIIOTCHIHAJIBHBIX CHII C

https://m.edsoo.ru/ff0c478¢

19

W3MEHEHUEM MEXaHUYECKOU
SHEPruM  CHUCTEMBbl  Tell.  3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPIUU

JlabopaTopHas padora

Nel«HMccnenoBanue cBs3u pabOTHI
CHJIBI C U3MEHEHHEM MEXaHNYECKON
SHEPrHMM  Telna  Ha  IIpUMEpe
PacTsLKEHUs] PE3UHOBOTO JKIYTay

20

Kontpoabnas padora Ne2 no teme
«Kunemaruka. JluHamuka. 3akoHbI
COXPAHEHHUsI B MEXAHUKE»

bubnmuorexa LHOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYISIPHO-KMHETUIECKOM
Teopuu. BpoyHOBCKOE ABMKEHHUE.

Hubdyzus

bubanoreka HOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JIBHKCHHS u
B3aMMOJICIICTBUS YaCTHUI] BELIECTBA.
Monenn CTPOEHUS ra3os,
KHUAKOCTEH U TBEPABIX TEJ

23

Macca  monekyn.  KoauuectBo
BeutectBa. [locTosiHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHHe.
[ITkana Tremneparyp Llenbcus

25

Uneanpusiii raz 8 MKT. OcHoBHOe
ypaBHeHue MKT

Bbubanoreka LHOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIieparypa Kak mepa
CpelHel KHHETUYECKON SHepruu
JIBUOKEHUSA  MOJIEKYJl. YPaBHEHUE

MenneneeBa-Kianeiipona

bubmorexa HOK
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a30BbIE 3aKOHBI

JlabGopaTopHasn pabora

28 No2«HccnenoBanue  3aBUCHUMOCTH
MEXIy MapamMeTpaMu COCTOSHUS
pa3peKEHHOTO raza»

29 N3onporeccel B uacanbHOM ra3e u ux bubmnoreka HOK
rpaduyecKoe mpeacTaBiIeHUue https://m.edsoo.ru/ff0c570e

BuyTtpennss SHEPTHUst
TEPMOJMHAMUYECKON CHUCTEMBI H

30 CITOCOOBI ec' W3MCHEHUS. bubnmoreka LHOK
KonmuuectBo TemoTsl 1 pabora. https://m.edsoo.ru/ff0c5952
BuyTtpennss SHEPTHUs
OJIHOATOMHOTO HJICAIbHOTO ra3a

31 Bupp! rermonepenaun Bubmrorexa HOK

https://m.edsoo.ru/ff0c5¢36
VY enbHas TEIUIOEMKOCTh BEIIECTBA.

32 KomuuectBo TEIUIOTHI npu bubnuorexa [HOK
TerIonepenaye. AnmabaTHbII https://m.edsoo.ru/ff0c5c36
nporiecc

33 IIepBbIil 3aKOH TEPMOJIMHAMHUKY U €TO bubnuoreka HOK
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0cSefc

o | Tt npeecon tox

: https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKHI

35 [Mpuauun  gedictBuss  u  KILJ] bubnmoreka LHOK
TEIJIOBOM MAIlIUHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KII/]

37 DKOJNOruyecKue poOIEMBbI
TEIUIOPHEPTETUKH

Obobuarormuit YPOK bubnnorexa LHOK

38 «Morekyssiprast (usuka. OCHOBBI

TCPMOJUHAMUHKU»

https://m.edsoo.ru/ff0c6938
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Ne3 o reme «MomnekymnsipHas pu3HKa.

bubanoreka

LIOK

39 OCHOBBI TEPMOTMHAMUKI https://m.edsoo.ru/ff0c6aS0
40 [TapooGpa3zoBaHue U KOHIEHCALIUS. bubnuorexa [HOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
p | e e ok
ng yxd. B https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramnmyeckue u
amMop(QHbIe Tena. AnHmn3oTpONHUs BuGimorexa 10K
- CBOHCTB  KpuCTaLIoB.  JKunkne https://m.edsoo.ru/ff0c65f0
KPUCTAJLIIBL. CoBpeMmeHHbIE
MaTepUAITBI
43 riJ,'IaBJ'IeHI/Ie U KpUCTAJUIM3ALHUSL. BuGimoreka 110K
ACJIbHas TCILIOTA ITABICHS. https://m.edsoo.ru/ff0c6708
CyOmumarust
Bubanoreka LHOK
44 YpaBHEeHHE TEIUIOBOTO OanaHca https://m.edsoo.ru/fR0c6820
45 OneKTpu3anus Tela. DNEKTPUUECKUN Bu6mmorexa TTOK
sapal. [lga BuAa  ONCKTPUHECKINX https://m.edsoo.ru/ff0c6bec
3apsiioB
[IpoBOoaHUKH, IHABIIEKTPUKU u
46 MOJIyIIPOBOJIHUKH. 3aKoH bubnuorexa [HOK
COXpPaHEHUs AIEKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiia
, BI'Z,aI/IMOJleI/’ITCTBI/IC 3avp$m0B. 3akoH } BuGmoreka 110K
YJIOHA. L OUCHHBIMICKTPHICCKIH https://m.edsoo.ru/ff0c6ced
3apsiz
HanpsokeHHOCTh  DIIEKTPUYECKOTO
48 nosid.  [IpuHnun cynepnoznnnn bubnuoreka HOK
aNeKTpuueckux — monen”  JIluaum https://m.edsoo.ru/ff0c6df2
HaTIPSHKCHHOCTH
49 PaboTa crt aeKTpoCcTaTHIeCcKOro bubnuoreka HOK
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https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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OJIS. TloTeumnain. Pa3uocts
HOTEHIIAATIOB

https://m.edsoo.ru/ff0c6100

HpOBOI[HI/IKI/I H  JUBJICKTPUKH B|

bubnmmorexa LHOK

50 AIEKTPOCTATHYECKOM roJie. https://m.edsoo.ru/f0c7018
Jusnexktpudeckasi MIPOHUIIAEMOCTh
51 DnekTpoeMKocTh. KoHeHcaTop bubmmorexa HOK
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh IJTIOCKOTO Bubiorexa 110K
52 KOHJICHCaTOpA. Oneprus https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGopaTropHas padora No3
53 "N3mepenue 3IEKTPOEMKOCTH
KOHJIeHcaropa"
[IpuHiMn AeHCTBUS W MPUMEHEHUE
KOHJICHCATOPOB,  KOMHPOBAIBHOTO
54 anmapara, CTPYMHOro NpHHTEpa
DJeKTpocTaTHUecKass  3alluTa.
3a3eMIIeHHE YIIEKTPOIPHUOOPOB
DJIEKTPUYECKUN TOK, YCJIOBHUSI €ro
cymiectBoBaHus. [IOCTOSHHBIN TOK.
55 Cuna TOKa. Hampsokenue.
Comporusnenne. 3akoH Owma 1ist
yJacTKa 1enu
[TocnenoBarensHOE, MapamieabHOE,
CMeIIaHHOoe COEJIMHEHHUE. Bubioreka 10K
>6 Jlaboparopuas pabora  Ned https://m.edsoo.ru/ff0c7410
«3yuenue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOBY»
Pabora u MOIIIHOCTh EuGmoreKa IIOK
57 ANIEKTPUYECKOTO  TOKAa.  3aKOH https://m.edsoo.ru/f0c7838
Jxoyns-Jlenma - ]
58 3akoH Oma IS MOJIHOM bubnmmorexa HOK
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(3aMKHYTOM) DJIEKTPUUYECKOU IIETIH.
Kopotkoe 3aMbIKaHUE.
JlabopaTopHasi padora  No5
«M3mepenne DJ1C uCcTOUHMKA TOKA U

ero BHYTPEHHET O
COITPOTHBJICHUS

https://m.edsoo.ru/ff0c7ae0

59

KonTtposabHas padora Ned o reme
"DneKTpoauHaMHKa" /
Bcepoccuiickast MPOBEPOYHAs

pabota

bubmuorexa LHOK
https://m.edsoo.ru/ff0c8c56

60

O6o00mmaromumi YPOK
«DJEeKTPOJMHAMUKA

bubanoreka HOK
https://m.edsoo.ru/ff0c88be

61

ONeKTpOoHHAs IIPOBOJIMMOCTh
TBEPIBIX METAJIOB. 3aBUCHMOCTh
COIMPOTUBJICHUA MCTAJIJIOB oT
TeMIIepaTypBbI.

CBepxnpoBOIUMOCTb

62

DJNEKTPUUYECKU TOK B BAKyyMe.
CBolicTBa AIEKTPOHHBIX ITyYKOB

63

[TomynpoBOAHUKH, UX COOCTBEHHAS U
MpUMECHAsT ~ MPOBOJUMOCTb.

CaoiicTBa p—n-niepexoa.

[TorynpoBOTHUKOBEIE PUOOPHI

Bubanoreka LHOK
https://m.edsoo.ru/ff0c84ae

64

DJEeKTpUYECKU TOK B pacTBOpax U
pacruraBax AIIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS JTUCCOIHAIIMS.
DNEKTPOIN3

bubmorexa LHOK
https://m.edsoo.ru/ff0c82ba

65

OJIEKTpUYECKU TOK B  rasax.
CaMOCTOSITENLHBIN 51
HECAMOCTOSTEIbHBIN pas3psa.
Moauus. I1na3zma

bubmmorexa LHOK
https://m.edsoo.ru/ff0c84ae

66

KonTtpoasnasi padora Ne5 1o teme
«9nexrpoctatuka.  IlocTOSHHBIN

bubnuoreka LHOK
https://m.edsoo.ru/ff0c86fc
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ANEKTpUYECKUA  TOK.  Toku
Pa3IMYHBIX CPEAX»

B

67

DJeKTpUYecKue puOOpHI
YCTPOWCTBA U UX IIPAKTUYECKOE
npuMmenenue. [IpaBuna TeXHUKH
Oe3omacHoOCTU

u

Bbubnuoreka
https://m.edsoo.ru/ff0c8a8a

HOK

68

PesepBHblit ypok. O6o0marommii
ypok no TeMam 10 kimacca

Bbubnuoreka
https://m.edsoo.ru/ff0c8f6¢

HOK

OBILEE KOJIMYECTBO YACOB 10O
I[TPO'PAMME

68
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11 KJIACC

KosimiecTso yacos Harta DJ1eKTpOHHbIe HU(POBbIE
Nen/m | Tema ypoka Beero Konrtpoabsnbie | Ilpakruyeckue | U3y1e o0pa3oBare/bHbIE
padoTbI padoTbI HUsA pecypcnl
ITocTossHHBIE MATHUTHI U UX
B3aUMOJIeicTBHE. MarHuTHOE
1 nosie. Bextop MarHuTHOM 1 0 0 bubnnorexa [JOK
WHIYKIUH. MarauTHoe 1moJjie https://m.edsoo.ru/ff0c9778
MPOBOJIHUKA C TOKOM. OTIBIT
Opcrena
) Bxoanast koHTpoJIbHasi paboTa 1 1 0 bubnnorexa [JOK
Nel https://m.edsoo.ru/ff0c98fe
3| " gmerme warmemsors nons i 0 ! Bumiorexa LIOK
https://m.edsoo.ru/ff0c98fe
KATYIIKH C TOKOM)»
JleficTBME MarHUTHOTO MOJISI Ha
MPOBOJHUK C TOKOM. Cuiia
4 Awmrniepa. JlabopaTopHasi padora 1 0 1 bubnnorexa [HOK
Ne2 «MccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHUTa Ha PaMKY C
TOKOM)
JlelicTBME€ MarHUTHOTO II0JIS Ha
5 JIBUKYIIIYFOCS 3apSIKEHHY IO 1 0 0 bubmuoreka [JOK
gactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuisl JlopeHua
DNeKTpOMarHuTHAST HHTYKITHS.
[ToTok BeKkTOpa MAarHUTHOMN
6 uaaykud. DJ1C MHAYyKIKU. 3aKOH 1 0 0
ANEKTPOMATrHUTHOU HHTyKIIUU
QDapanest
7 JladopaTopnasi pabora Ne3 1 0 1 bubnmnoreka [JOK
«HccnenoBanue sBICHUS https://m.edsoo.ru/ff0cal50
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3JIEKTPOMArHUTHOW UHAYKIIA)

NHnykTuBHOCTE. fIBIEHUE
camouHaykuuu. 3/C
CaMOMHIYKITUU. DHEPTHs
MarHMTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 10JIe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMAarHUTHhI,
AEKTPOJIBUraTENb, yCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
VHJYyKLIHUOHHAs IIeYb

10

O06o06maromuii ypok « MarauTHoe
noJie. DNeKTpOMarHuTHas
I/IHI[YKIII/IH»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTposbnas pabora Ne2 no teme
«MaruurtHoe 1noiie.
DJIEKTPOMArHUTHAs! WH Ty KIIHS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOOHBIC MEXaHUYECKUE
kosiebanus. ['apMoHnueckue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJICOAHUIA.
[IpeBpatenue sHepruu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cat06

13

«HMccnenoBanue 3aBUCUMOCTH
nepuoja MaJlblx KojaebaHui rpysa
HAa HUTH OT JUTMHBI HUTHU U MacChl

rpy3a»

14

KonebaTenbHbIN KOHTYD.
CB0OOIHBIE AIEKTPOMArHUTHBIE
Kosie0aHus B U1€aJIbHOM
KoJ1e0aTeIbHOM KOHTYPE.
AHanorus Mexay MeXxaHU4eCKUuMU
u

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820
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AJIEKTPOMArHUTHBIMHU
KOJeOaHUAMU

15

®opmyna Tomcona. 3akon

COXpPaHEHMsI SHEPTUH B U/1€ATbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

Hp CACTAaBJICHUC O 3aTyXaroIuX

KoseOaHusx. BolHyX1eHHBIE
MeXaHUYecKue KojaeOaHusl.
Pesonanc. BeiHyX1eHHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHUsI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIN TOK.

CunycouaabHBINA TTePEMEHHBII
TOK. MOIIHOCTh NIEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICUCTBYIOILIEE 3HAUEHUE CUIIBI TOKA
Y HaNpsHKEHUS

bu6nunoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [Ipoussonactso,

nepeaaya 1 noTpedacHue
ANEKTPUYECKON SHEPTUHU

19

YCTpOUCTBO U IPAKTUUECKOE

MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa NEPEMEHHOTO
TOKa, JINHUH AJIEKTponepeaay

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU

[IPOU3BOJCTBE JIEKTPOIHEPTUH.
Kynbrypa ncnosb3zoBanus
3JIEKTPOIHEPIUH B IOBCETHEBHOM
JKU3HU

21

MexaHnu4deckue BOJIHBI, YCJIOBU

pacnpoctpanenus. [lepuon.
CKopocTb pacipOCTpaHEHUs U
JutMHa BOJIHBL. llonepeunsie u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas54

45



https://m.edsoo.ru/ff0cb9c4
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https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0cca54

IIPOAO0JIbHBIC BOJIHbBI

2 3Byk. CkopocTb 3ByKa. [ poMKOCTB bub6nuoreka [IOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, HX Bubnorexa [IOK
23 cBoiicTBa U ckopocTh. [1kana https://m.edsoo.ru/fccfe0
AJIEKTPOMAarHUTHBIX BOJIH T ]
[TpyHIHITBI paTUOCBSI3U U
24 TeneBuAeHus. Pa3Burue cpeacTs
cBs13u. Pagmonokanys
75 KonTpoasnas paéora Ne3 bubnnoreka [JOK
«Konebanus v BOITHBD) https://m.edsoo.ru/ff0cc618
[IpsamonnHeHOE pacpoCTpaHEeHHE
2% CBETa B OJJHOPOIHOMU cpene. bubanorexa [JOK
Toveunslii CTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBera
OtpaxeHue cBera. 3aKOHbI Bu6mmorexa IJOK
27 oTpaxkeHus ceeta. [loctpoenue https://m.edsoo.ru/f0cd4e0
HM300pakKeHUH B INTOCKOM 3€pKaje " -
[Ipenomnenue ceta. [lonHoe
8 BHYTPEHHEE OTPaKEHUE. bubnnorexa [JOK
[TpenenbHbIN yToJl MOJTHOTO https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPAKCHHUS
JlabopaTopnasi padora NeS Bu6miorexa [IOK
29 «M3mepeHue nokasareis https://m.edsoo.ru/ff0cd67a
NPETOMIIEHHS CTEKIIA» T ]
JIunssl. [octpoenne nzo0paxeHuit Bu6mmorexa [IOK
30 B uH3e. DOpMyIIa TOHKOM JIMH3EIL. https-//m.edsoo.ru/ffocddle
YBenuueHue JIMH3bI T ]
JlabopaTopHasi paGota Ne6
31 «HccnenoBanue CBOWCTB
M300paKeHH B JIMH3aX»
32 Jwucnepcust ceera. ClI0XKHBIN
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cocraB Oermoro cera. L[Ber.
JlabGopaTtopHas padora Ne7
«HabnroieHre TUcrepcuu CBETa»

WnTepdepennus ceera.

33 Tldppaxius crera bu6mmorexa [IOK
_ https://m.edsoo.ru/ff0ced22
Hudpakimonnas pemérka
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudops 1
35 YCTPOMCTBA U YCIOBUS UX
0€301acHOTO IPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIaCCHUYECKON MEXaHHUKH. bubmmoreka [JOK
[TocTynaTsl cienuanbHOM TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTHU
OTHOCHUTENBHOCTD BuGmotexa LIOK
37 OJHOBPEMEHHOCTH. 3aMe/IJIEHUE hitos://m.edsoo.ru/f0cfad?
BPEMEHH U COKPAIEHUE JITTHHBI AUDS.HNLCES00.IUATCTass
OHEPrus U UMITYJIbC
38 pensITUBUCTCKOM yacTulibl. CBS3b bubnmoreka [JOK
MacChl C YHEPTUEH U UMITYJICOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
KonTpoabnas paéora Ne4 Bu6auorexa [IOK
39 «Onruka. OCHOBBI CIIeUATHHON https://m.edsoo 0/ fc6R0
TEOPUU OTHOCUTEIbHOCTH .
40 ®otonsl. ®opmyiia [1nanka. bu6numorexa [IOK
DHeprus U UMIyJbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0OBAHNE
41 dbotordpdekra. OnbiTer A. T Eﬁ;;ﬁiﬁiggﬁ 0l
Croneroa B ]
4 3akonsl hoTorddekra. YpaBHEHHE bubmmoreka [JOK

DiiamreriHa 11t potodddexra.

https://m.edsoo.ru/ff0d015¢
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«KpacHnas rpanuna» dorodddexra

Jasnenue cBeta. OmbrTel I1. H.

43 JleGeneBa. XUMHYECKOE JJEUCTBUE bubmorexa [IOK
https://m.edsoo.ru/ff0d04a6
CBETa
TexHuyeckue ycTponucTBa u

44 MPAKTUIECKOE IPUMEHEHUE!
dboTo3eMeHT, GOTOIATUHK,
coyiHeuHas 0atapesi, CBeTOIUO/T

45 Penrenue 3amau mo teMe bu6nmoreka [JOK
«DJIEMEHTHI KBAHTOBOM ONTHKHY https://m.edsoo.ru/ff0d0302

Mopenbs atoma ToMcoHa. OTIBITEI

46 Pesepdopna mo paccestauto a- bubnnorexa [JOK
yactull. [Inanerapuast Mmogens https://m.edsoo.ru/ff0d091a
aToMa

bu6mmorekxa [JOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
W3nyuyenue u noraoieHue GOTOHOB

48 IIPH IIEPEXOJE aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS SHEPTHUH Ha Ipyroil. Bumb https://m.edsoo.ru/ff0dOafa
CIIEKTPOB

BonnoBkle cBOMCTBA YaCTHII.
49 Egggiflcgflnig(})gf(’mHOBoﬁ bubamorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanmu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PAMOAKTUBHOCTH.

50 OmnbiTel Pesepdopraa mo bu6mmorexa [IOK
OTIPEICTICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PagMOAKTUBHOT'O M3 TyUCHUS

CowucTtna anbda-, 6eTa-, ramma-

51 n3nydeHus. Brnusaue

pPaarnOaKTUBHOCTH HA JKUBLIC
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OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEMUTPOHA.
N3ortomel. Anbda-pacma.
ONEKTPOHHBINA™ U TO3UTPOHHBIN
Oeta-pacnaj. ["'amMa-usnydenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162
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OHeprus CBsA3U HYKJIOHOB B sJIpe€.
SnepHbie peakuuu. SaepHbiu
peakrop. [Ipobnemsri,
MEePCIEKTUBBI, YKOJTOTHICCKUE
ACIIEKTHI SIACPHOU SHEPTETUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356
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DJIeMEHTApHbIE YaCTUIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS I PETUCTPAIINU
AJIEMEHTapHBIX YyacTull. Kpyribii
cron «DyH1aMEeHTaIbHbIE
B3auMoecTBUA. EMUHCTBO
(bu3nIeCKOil KApTHHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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3TaHBI pa3BI/ITI/ISI aCTPOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE acCTPOHOMUH. Bun
3Be3nHorO Heba. Co3Be3aus, ipKue
3BC3/bl, IINTAHCTHI, UX BUANUMOC
nBrkeHne. CoJIHEYHAasI cucTeMa

56

Comnure. ConHeuHas akTHBHOCTD.
HcTtounuk sHeprun ConHua u
3B€E3]]

57

3Be3/bl, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/1bl IIIaBHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHEe
ctpoenue 38e311. CoBpeMeHHbIe
MIPEACTABICHUS O MPOUCXOKIACHUI
1 3BOJIIOLIUU
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CouHriia 1 3B€311
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Muneunsiii" IlyTe — Haia
lNanaxTtuka. Ilonoxenue u
nemwxkenne Comuna B ["anakTuke.
INanakTuky. YepHsie ObIPHI B A1pax
TJIAKTHK
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Bcenennas. PazOeranue rajiakTuk.
Teopust bosbmioro B3peIBa.
PennkroBoe uznyuenue.
MerarajakTka
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Heperennsie mpo6iembl
aCTPOHOMHH

61

KonTpoubnas padora Ne5 «
SnepHas ¢pu3uKa.DIeMeHTbI
aCTPOHOMMU U aCTPOPU3UKI»
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O6o6mmaromuii ypok. Pons dhuszuku
Y aCTPOHOMHUH B YKOHOMHUYECKOM,
TEXHOJIOTUYCSCKOM, COLIMATIbHON 1
ATUYECKOH cdepax AesTeTbHOCTH
YeJIOBEKa
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O6o06matomuii ypok. Pois u MmecTo
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HayYHON KapTHUHE
MUpa

64

O6o6mmaromuit ypok. Pois
($hU3UYECKOi TeOpUU B
(hOpMUPOBAHUH MIPEACTABICHUH O
(bU3UYECKON KapTHHE MUPA

65

O06o6mmaromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MUPA B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
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66

PesepBHbIi ypok. MarautHoe noie.
DOneKTpOMarHuTHAsE UHIYKIHS

67

PesepBHbIit ypok. Ontuka. OCHOBBI
CIielMaIbHOM TEOpUHU
OTHOCUTEJIBHOCTH

68

Pesepnsiii ypok. KBanToBas gpusnka.
DneMEeHTBl aCTPOHOMUU U
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bubmmorexa [IOK
https://m.edsoo.ru/ff0d 1784
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68
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MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJIbHOM ITPOTPAMMBI

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThl OCBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero oopa3oBanusi

JIeMOHCTpUpOBaTh Ha TMpHUMEpax polb U MecTo (U3MKU B
(opMHpPOBaHNU COBPEMEHHON HAYYHOH KApTHHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM  TEXHMKM W TEXHOJIOTMH, B  IPAKTHYECKOH

NEITEILHOCTH TIOAEH

YuuThIBaTh TpaHUIBl [PUMEHEHHUS] M3YYEHHBIX (U3NYECKUX|
Moneneﬁ: MarcpurajibHad TOYKa, HWHCpLUAJIbHAsA CUCTEMaA OTC‘IéTa,
a0CoOMIOTHO TBEPIIOE TENO, HICATbHBIN Ta3; MOJAEIU CTPOCHHUS T'a30B,
KUJKOCTEH U TBEPJBIX TEJ, TOYCYHBIN SJIECKTPUUECCKHUIN 3apsij - MpH

petieHnn GU3NIECKUX 33724

PacnoznaBate pusndeckue sBiieHus! (MPOIECChI) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KUHETHUYECKON Teopuun
CTPOCHHSI BEIIECTBA U  AJIEKTPOAMHAMUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NpsSMOJIMHEIiHOe  JBIKEHHE,  CBOOOJIHOE
najJeHue  Tel,  JBWKEHHE 10  OKPYXHOCTH,  HHEpLHs,
B3auMoJieiicTBre Tem; Tudy3ust, OpOyYHOBCKOE IBIKEHUE, CTPOCHUE
KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMA Tell IPU HarpeBaHUU
(oxJaxJeHuun), TEMJIOBOE pPaBHOBECHE, HCHApeHHe, KOHICHCAIMs,
IUIABJIEHHE, KPUCTAJUIM3alMs, KHUIIEHHE, BIIQKHOCTh  BO3/yXa,
NOBBILICHHUE JaBJICHU I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI ra3a B H30IIpOLEccax;

QJICKTpHU3aluAa TCI, B3aHMOHeﬁCTBHC 3aps10B

OnwuceiBaTh MEXaHUUYECKOE JBIDKEHHE, HCIONb3ys (U3NYECKUe
BEJIMYHHBI: KOOpAWHATA, ITYTh, MEpEMELIEHUE,  CKOPOCTb,
YCKOpEHHE, Macca TeJia, CUjla, UMITYJIbC TeJla, KHHETUYECKAs SHEPTus,
MOTCHIIMAJbHAS ~ DHEPTus, MexXaHuueckas paboTa,
MEXaHA4YECKasi MOIIHOCTh, MPU OMHWCAHWHM MPAaBWILHO TPAKTOBAaTh
(bU3NYECKUN CMBICT UCIONIB3YEMBIX BEJIMYUH, UX OOO3HAYEHUS U
CIWHUIBI,  HAaXOAWTh  (OPMYJBI,  CBS3BIBAIONINE  JAHHYIO

(I)I/I3I/I‘1€CKyIO BCIIMYMHY C JPpYTUMHU BCIMYHNHAMHA

10 KJIACC

Kon

NPOBEPAEMOro

pe3yJabTara
10.1
10.2
10.3
10.4
10.5

OnuceIBaTh HU3Yy4YCHHBIC TCILJIOBLIC CBOMCTBAa TEJI W TEIUIOBHIE
SABJICHUSA, MUCIIOJIb3Ys @Hanecxne BCIIMYHUHBI. JaBJICHHUC Ta3a,

TEMIIEPATYpPa, CPEIHSAS KUHETUYECKasi JHEPTHUsl XaOTUYECKOTO
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JNBUKEHUSI MOJIEKYJI, CpPEOHEKBaJpaTU4Hasi CKOpPOCTb MOJIEKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS SHeprus, paboTa rasa,
KOO PHUIMEHT TOJE3HOrO NEHCTBUS TEIUIOBOTO JBHTATENsl; MpPHU
OMMHMCAaHUHM  TPABWIBHO  TPAKTOBaTh  (U3WYECKUNA  CMBICI
UCIIONIb3YEMBIX BEJIMYMH, UX 00O03HAYEHHS] U €AMHHUIIBI, HAXOIUTh
(bopMyIibl, CBSA3BIBAIOILIUE JAHHYIO PU3NYECKYIO BEIUUUHY C APYTUMU

BCJIMYWHaAM

10.6

OnuceiBaTh M3YYCHHBIE AJICKTPUYECKHE CBOMCTBA BEIIECTBA M

DIIEKTPUUYECKUE SIBJICHUS (TIPOILIECCHI), HCIONB3YSl  (U3NIECKHE
BEJIMUMHBL:  JJIEKTPUYECKUM  3apsil,  DJIEKTPUYECKOE  TIOJIE,
HANPsDKEHHOCTh TOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHLHUANOB; MpU
OMHMCAHUM  TIPAaBWIBHO  TPAKTOBAaTh  (PU3WYECKUH  CMBICI
UCTIONIb3YEMBIX BEIIMYMH, WX OOO3HAYCHWS W CIMHHUIIBI; YKa3bIBATh
(b opMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3UUECKYIO BEIUYMHY C IPYTHMH

BCIIMYMHaAMH

10.7

aHAJM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M  SIBICHUS, HCHOJb3Ys
(bu3HYeCcKre 3aKOHbI U IPUHIIUIIBL; 3aKOH BCEMHUPHOTO TsToTeHus, I, 11
u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON DHEPIHUH,
3aKOH COXPAaHEHUs UMITYJIbCa, IPUHLUI CYNEPIIO3ULINN CHUJI, TPUHIINI]
paBHOINpaBUsl HMHEPLUUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHOA
KMHETHUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBA3H
CpellHel KMHETHYECKOM 3HEpPruM TEIJIOBOIO JIBM)KEHHUS MOJIEKYJ O
a0COIIOTHON TEMIIepaTypoil, MepBbIil 3aKOH TEPMOJANHAMUKH; 3aKOH
COXpaHEHHUs BJIEKTPUYECKOro 3apsana, 3akoH Kynona; mpu 3ToM
pa3ianyaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOg

BBIp@KEHUE U yCIIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIC NMPUHIUIBI JCHCTBUS MalllUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB;, pa3inyaTh YCIOBHS HUX O€30MacHOro

HCIIOJIb30BaHUS B HOBCEAHEBHOM KU3HU

10.9

BBINONHATE 9KCIIEPUMEHTBHI 110 UCCIIEI0BAaHUIO (PU3NUECKUX SBICHUN
U IIPOIIECCOB C UCTIOIB30BAHNEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM popmyarpoBaTh NpodaemMy (3aady) U TUIOTE3y Y4eOHOTO
IKCIICpUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEIIOKEHHOTO

O60py,Z[OBElHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.l'II/IpOBaTB BBIBOABI

10.10

OcymiecTBiATh NpsIMbIE U KOCBEHHBIE M3MEpPEHHS (UIUUECKUX|
BEJIMYMH; TP 3TOM BBIOMpATh ONTHUMAJBHBINA CIIOCOO M3MEpeHHs U

HCIIOJBb30BATh HU3BCCTHBIC METOJbI OLICHKHN mnorp CITHOCTEH
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WU3MEpEeHU

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (DU3MUECKMMH BEIMYUHAMHU C
UCIIOJIb30BAHUEM TIPSMBIX W3MEPEHH; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHUpPOBATH pE3yJIbTAThl TOJYUYECHHOW 3aBHCHMOCTH
(GU3HYECKUX BETMYHH B BUC TAOIUI] U TpaUKOB, I€TIaTh BHIBOBI 110

pe3yjibTaTaM UCCICAOBaHUA

10.12

CoOnronate mpaBwia 0€30macHOTO TpyJa IpH  MPOBEACHUY
UCCIECNOBaHUK B paMKax y4eOHOrO OJKCIIEPHMEHTa, Y4YeOHO-
MICCIIE/IOBATEIbCKOW M MPOEKTHOM JESATEIFHOCTH C UCIIOIb30BaHUEM|

U3MEPHUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000PYLOBAHUS

10.13

Pemrate pacu€THble 3a/1a4M C SIBHO 3aJJaHHOH (PU3NYECKON MOJIEIBIO,
UCTIONB3YS (hU3MUecKre 3aKOHBbl U MPUHIUIBI, Ha OCHOBE aHAIN3a
yCIIOBUSL 3a7auyd  BBIOMPATh (U3UYECKYI0 MOJENb, BBIICISTH
¢bu3ndecKue BeIUYUHbI U (HOpPMYIIbI, HEOOXOAUMBIE JIJIsl €€ pelIeHus,
IPOBOAMTH pacdy€Tbl M OLEHUBATh PEAJIBHOCTh IOJIYyYEHHOTO

3HA4YCHUA (1)H3quCKOﬁ BCINYHHBI

10.14

Pemarr  kauecTBeHHBICE  3aladd:  BBICTPAUBATh  JIOTUYECKH
HENPOTUBOPEUHBYIO LIETIOUKY PACCYKJIEHUI C OMOPO HA U3yUEHHbBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IC SABJICHUA

10.15

Vcnonb30BaTh NpU  pPEUIEHHHM Y4YeOHBIX 3a/Jad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMM MJIsi TOHUCKA, CTPYKTYPUPOBAHUS,
UHTEPIIpPETallud U MpPeICTaBICHUs] Y4eOHON M HAy4YHO-IOIMYJISIPHOU
UH(POPMAaLINH, TTOTYYCHHON U3 pa3IMyHBIX UCTOYHUKOB; KPUTHUECKH|

AHAJIM3UPOBATDH IMOJTYy4YaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBouTH MpUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIXA
(GU3UKOB B pa3BUTUE HAYKU, OOBSACHEHHE MPOLECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETHYECKHE 3HAHHS 10 (PU3HKE B MOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMu ¥ TEXHWYECKHMMHU YCTPOWCTBAMH, JUIS COXPAaHEHUS
3I0pOBbSl W COOJIIOICHUS HOPM DJKOJIOTUYECKOTO TOBEACHHS B

OKpYKaroIiei cpene

10.18

PaboTath B rpynme ¢ BBIIOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH,
IUIAaHUPOBaTh  paboOTy TpYMNIbl, pPALMOHATIBHO  PACHPEICIISATH
0053aHHOCTH U IUIAHUPOBATh JEATEIIBHOCTh B HECTaHJAPTHBIX|
CUTyalUsX, aJeKBAaTHO OLICHWBATh BKJAJ KaXKIOrO0 M3 YYaCTHHUKOB

TPYMIIBI B PELICHUE PACCMATPUBAEMOIl TPOOIIEMbI
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11 KJIACC

Kon
MPoBePsSIeMOro
pe3yJbTaTa

I[IpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero oopa3oBanmsi

11.1

JleMOHCTpHUpOBATh HA TPUMEPAX POJIb U MECTO (PU3HKHU B
(GbopMHUpPOBaHNH COBPEMEHHON HAyYHOW KapTHUHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUA, B TPAKTUYECKOW AEATEIbHOCTH

Jr0/1eH, IEJIOCTHOCTD U €AIMHCTBO (PU3NUECKOI KapTHHBI MUpa

11.2

Y4uTBIBaTh MPAHULIBI IPUMEHEHHS U3YUYSHHBIX (PU3MUECKUX MOJEIICH:
TOYEYHBIN IEKTPUUECKUN 3apsl, siepHas MOJENb aTOMa, HyKJIOHHAs

MOJIENIb aTOMHOTO Si/Ipa MPH PeIeHHH (PU3NIECKHUX 3a/1a9

11.3

Pacnio3znaBaTh Qu3ndeckue sBieHus (IPoLecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB 3JIEKTPOJIUHAMUKH U KBAHTOBOU (DU3UKH:
AIIEKTpUYecKasi IPOBOIUMOCTb, TEIIOBOE, CBETOBOE, XUMHUECKOE,
MarHMTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBUE MarHUTOB,
AIIEKTPOMArHUTHAS MHAYKIHS, JHCTBUE MATHUTHOTO TIOJIS HA
MPOBOJHHUK C TOKOM M JBMXKYIIUNCS 3apsi], IEKTPOMArHUTHBIE
KoJie0aHus M BOJHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETA,
OTpaKeHHUe, pesioMyIeHue, HHTepPepeHnus, tudpaxius u
MOJISIPU3ALUS CBETA, AUCIIEPCHUs CBETa, (POTORIEKTPHUYECKHI AP PEKT
(poroaddext), cBeTOBOE MaBICHNHE, BOZHUKHOBEHUE JINHEHIATOTO
CIIEKTpa aToMa BOJOpO/ia, ECTECTBEHHAs U MCKYCCTBEHHAS

pPaauOaKTUBHOCTDb

11.4

OrnuchIBaTh M3yYeHHBIE CBOMCTBA BEMIECTBA (JIEKTPHUUECKHE,
MarHuTHBIE, ONTUYECKUE, HIEKTPUUECKYIO TPOBOUMOCTD PA3THUHBIX
Cpe) U AJIEKTPOMATrHUTHBIE SIBJIEHUS (ITPOLIECCHI), UCTIONb3Y S
buznyecKkue BeIMYUHBL: AIEKTPUUYECKUH 3apsi, CHla TOKa,
ANEKTPUUECKOE HATIPSKEHUE, ITICKTPUIECKOE CONTPOTUBIICHUE, PA3HOCTh
norennuanos, J/C, pabora Toka, HHIYKIUS MAarHUTHOTO TIOJISI, CHJTa
Awmriepa, cuna JlopeHna, HHIYKTUBHOCTD KaTYIIKH, SHEPTHUS
AIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, MEPUO/I M YacToTa KoneOaHuil B
KOJIe0aTeIbHOM KOHTYPE, 3apsi/i U CHJia TOKa B IIPOIIECCe
FapMOHUYECKHX JICKTPOMArHUTHBIX KOJIEOaHM, JOKYCHOE PacCTOSIHHE
Y ONITUYECKas CUJIA JIMH3bI; IPU OMMCAHUU MTPABUIILHO TPAKTOBATh
bu3nYeCKuit CMBICI UCTIONIBb3YEMbIX BETUYHH, UX 0003HAYCHHUS U
€JIMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO

BCJIMYMHY C APYTYUMU BCIMYNHAMU

11.5

OnuceiBaTh HN3YUYCHHBIC KBAHTOBBIC ABJICHUA U IIPOLUECCCHI, UCIIOJIb3Ys
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(buznyecKre BeTMUYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JTMHA
BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOA
NOJTypacnaza, 3HepIrust CBA3M aTOMHBIX SJIEP; IPU ONKMCAHUU NTPABUIIBHO
TPAKTOBATh (PU3UUECKHUI CMBICI UCTIONB3YEMBIX BEIMUUH, HX
0003HaYCHHSI U €MHHUIIBI; YKA3bIBaTh (OPMYJIbI, CBA3BIBAIOIIINE
JaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BeJIMYMHAMHU, BHIYUCIISATH

3HaueHUE (PUINICCKON BETUIHHBI

11.6

AHanu3upoBaTh GU3NYECKUE TPOLECCHI U SIBICHUS, UCIIONIB3YS
¢u3nueckre 3aKOHbI U MPUHIMUIEL: 3aKOH OMa, 3aKOHBI
IIOCJIEIOBATEIBLHOTO U NapAJIIEIbHOTO COEAUHEHUS IPOBOJIHUKOB,
3aKkoH Jlxoyis - JIeHna, 3aK0H 2JIeKTpOMarHuTHOM MHAYKIMH, 3aKOH
IIPSIMOJIMHEMHOTO PaCIIPOCTPaHEHUS CBETA, 3aKOHBI OTPAKEHUs CBETA,
3aKOHBI IIPEJIOMJIEHUSI CBETA, ypaBHEHUE DUHIITENHHA IS
doroaddekra, 3aKOH COXpaHEHHS YHEPTUHU, 3aKOH COXPAHEHHS
MMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUYECKOI0 3apsiaa, 3aKOH
COXPAaHEHH MacCOBOT0 YHUCIIA, IOCTYJIaThl bopa, 3aKkoH
PagMOAKTUBHOIO pacnaza; Ipyu 3TOM Pa3IndaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKECHHUE U YCIOBUS

(rpaHuUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,[[eJI}ITB HaIpaBJICHHUEC BEKTOPA MHAYKIIUHA MAarHUTHOTO ITOJIA

IMPOBOIHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB U OIIMCHIBATh I/1306pa)KeHI/IC, CO031aBacMOC€ IIJIOCKUM 3CPKaJIOM,

TOHKOU JTUH30H

11.9

BBITIOHSATE KCTIEPUMEHTHI 110 HCCIIEOBAHUIO (PU3UUYECKUX SIBIICHUH U
MPOIIECCOB C UCMOIB30BAHNEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI; TIPH
3TOM (HOPMYIUPOBATH MPOOIIeMY (3a71a4y) U THIIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MIPEIIOKEHHOTO

000py10BaHUS, IPOBOAUTE OIBIT ¥ (POPMYJINPOBATH BHIBOJIBI

11.10

OCYIJ_[GCTBJISITB MMPAMBIC U KOCBCHHBIC U3MCPCHU A (bl/ISI/I‘IeCKI/IX
BCJIMYHH; IIPU 3TOM BLIGI/IpaTL ONTUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HCII0JB30BAaTh U3BCCTHBIC MCTOAbI OIICHKHN HOFpCHIHOCTeﬁ I/I3MepeHHﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM
MPSIMBIX U3MEPEHUI; IPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcHpOBaTh Pe3yJIbTaThl MOJTYYEHHOHN 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIC TAOIHI] U TpaMKOB, JIEIATh BBIBOJIBI IO PE3yJIbTaTaM

HUCCICAOBAaHUA

11.12

Co0:ronath npaBuiia 6€30MacHOrO TPyAa MPU MPOBEIECHUH

HCCIICIOBAaHUH B paMKax yqe6Hor0 OKCIICPUMCHTA, yqe6Ho -
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HCCIIEIOBATENBCKOW M TPOCKTHOM AEATETBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOMCTB U Ta00paTOPHOTrO 000PYAOBaAHUS

11.13

Pemrate pacuérHble 3a1a4u ¢ IBHO 3aJJaHHON (PU3MYECKON MOJIEIBIO,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI M IPUHIUIIBI; HA OCHOBE aHAJIN3a
YCIIOBHS 33Jja4i BBIOMPATh (PU3HMUECKYIO MOJIENb, BBIICIATh
¢buznyeckue BeIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE TSl €€ peleHus,
IIPOBOAMTH PACUETHI U OLIEHUBATH PEATbHOCTD MOTYUYEHHOIO 3HAUCHHUS

bu3NYECKOI BETUINHBI

11.14

Pemiate kauecTBEHHBIC 3alavyu: BBICTpanBaTh JIOTUUCCKHU
HCIIPOTHBOPCUYNBYIO LCIIOYUKY paccyxcz(eHHﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IG SABJICHUA

11.15

Vcnonp30BaTh MpH pelIeHUuH Y4eOHbBIX 3a7]au COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH I IOUCKA, CTPYKTYpPUPOBaHMS,
MHTEPIPETALNHU U NIPEJICTABICHHs yUeOHON U HayqHO-TIOMMYJISIpHON
UH(POPMALINH, TOTYYCHHON U3 Pa3IMYHBIX HICTOYHUKOB; KPUTUIECCKH

aHAJU3UPOBATh MOTy4aeMyIo HHPOPMALIUIO

11.16

OOBSCHATH MPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMNCTB; pa3ianyaTh yCIOBHs UX O€30MaCHOIO UCIOJIb30BaHU B

IOBCEIHEBHOMN XU3HU

11.17

[TpuBOANUTE MPUMEPHI BKIIAa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3KKOB B pa3BUTHE HAYKH, B O0BSICHEHHUE MPOIIECCOB OKPYKAIOILETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TeOpeTHUECKHUE 3HAHUSA TTO0 (PU3UKE B TOBCETHEBHOMN
KU3HH JUTsl 00ecTieueHHs 0€301MaCHOCTH TPpH 00paIieHuH ¢ MprudopaMu
U TCXHUYCCKUMU yCTpOI\/JICTBaMI/I, IJI1 COXpPAaHCHUA 300POBb U

COOITIOJICHHSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKpY KalolIel cpere

11.19

PaGotatk B rpynime ¢ BBIIOJIHEHUEM Pa3INYHbIX COLIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PALIMOHATIBHO PACIPEACIIATh
00513aHHOCTH U TUIAHUPOBATh JESATEIBHOCTh B HECTAHAPTHBIX
CUTYyalUsX, aleKBaTHO OLIEHUBATH BKJIAJ KaXKIOI0 U3 yYaCTHUKOB

IPYIIBI B pellIEHUE paccMaTpUBaeMO IpoOIeMbl

57




IMPOBEPAEMBIE 3JIEMEHTBI COAEP)KAHUSA
10 KUIACC

Kon NpoBepPSAEMOro

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
3JIeMEHTAa

Kopn pa3nena

OU3NKA U METO/IbIl HAYYHOTI'O ITO3HAHUA

®dwusuka - Hayka o mpupoje. Hayunble mMeTomabl

MTO3HAHUS OKPYXKaIOLIEr0 MUDA. Poinb

1.1
JKCIIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHMS

IPUPOIBI. DKCIEPUMEHT B (PU3UKE

MonenupoBanue  QU3MYECKUX  SBICHUA U
npoueccoB. Hayunble runoressl. Pusnyeckue
3aKOHBl W TEOpUHU. ['paHUIBl NMPUMEHUMOCTH
1.2 ¢u3nueckux 3akoHOB. IIpUHIMII COOTBETCTBUSL.
Pome um wmecro ¢usuku B PopMupoBaHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MHpa, B

MPAKTUYECKOM IESITEIbHOCTH JIIOIEH

2 MEXAHUKA

KMHEMATHUKA

Mexaandeckoe JBWXKCHUC. OTHOCHUTENLHOCTh

2.1.1 MEXaHU4eCKOoro JBmkeHus. Cucrema OTCUETA.

Tpaexropust

[Tepemenienue, CKOpPOCTh (CpenHss CKOPOCTb,
MTHOBEHHAas CKOPOCTB) u YCKOpEHUE
212 MaTepUaIbHOW TOYKH, UX MPOCKIMH Ha OCHU

cucteMbl KoopauHat. ClokeHHe epeMeieHI 1

CJIOKCHHUC CKOpOCTCﬁ

2.1 PaBHOMEpHOE U PaBHOYCKOPEHHO€)
IIPSAMOJIMHEMHOE JIBUKCHUE. I'padpuxy
213 3aBHCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH U INEPEMEIIECHUs MATEPUAIIBHON TOYKU OT)

BPEMCHU

CpoOonHoe majzeHue. YCKOPEHHE CBOOOJHOTO

2.14

najieHus

KpuBonuneiiHoe  nBuwxkenue. PaBHOMepHOe
215 JBUYKEHUE MaTepualbHOU TOYKHU o

OKPYXHOCTH. YTJIOBasi CKOPOCTb, IMHEHAS
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CKOPOCTh. HCpI/IO,Z[ n qacToTa.

LleHTpocTpeMUTeNbHOE YCKOPEHHE

Texuuueckue YCTPOI‘/‘ICTBB.Z CIINAOMCETDP,
JABMKCHHUE CHapAaaOB, ILOCIMHBIE W PEMCHHBIC

nepenadn

[IpakTuyeckue paboTBhI. N3mepenne
MIHOBEHHOU CKOPOCTH. HccnenoBanue
COOTHOWICHUSI MEXAY IYyTAMH, IIPOUIECHHBIMU
TEJIOM 33  IIOCIEAO0BaTEIbHBIC paBHBIC
MIPOMEKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYyaJbHOUW CKOPOCTHIO, PABHOM
Hymo. M3ydyeHue NBWKEHMs LIApUKA B BI3KOU
Kuakoctd.  M3yuenume — ABWKEHMS — Tena,

OpOIIEHHOTO TOPU30HTAIBEHO

22

JMHAMUKA

221

IIpunnun orxHocurensHocTH [amwites. Ilepswii
3akoH Hbrotona. HHepuuanbHble CHCTEMBI

oTcyéTa

222

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu cui

223

Bropoii 3akoH HprooTOHa a1 MarepuanbHOU
TOYKHU B MHEpIHaIbHOU cucteme otcuéra (MCO).
Tperuit 3akoH  Hprootona s

MaTCpHaJIbHBIX TOUCK

224

3aKkoH BCEMUPHOTO TAroTeHus. Cuiia TSHKECTH.

IlepBas kocmuueckas ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKONLKCHHUS W CWIa  TPEHHUS  TIOKOS.
Kosddunment tpenms. Cuna COMpOTHBICHUS

IIpU ABUKCHUU TEJIa B ) KUAKOCTH WUJIN T'a3€

227

[locTynaTenbHOE M BpallaTEIbHOE JBUKEHHE

a0COFOTHO TBEPIOTO TeTa

228

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpallCHHS.
IIneyo cunbl. YcnoBUsi paBHOBECHUSI TBEPAOTO
teaa 8 UCO
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Texanueckne YCTPOﬁCTBaZ IIOAIIMWITHHUKH,

229 JIBMDKCHUE UCKYCCTBEHHBIX CITyTHUKOB
[Mpaktiueckre paboThl. M3yueHue ABHIKECHUS
Opycka 1O HAKJIOHHOW  IUIOCKOCTH  TIOJ
JeCTBHEM HECKONbKMX Ccwil. VccraenoBanue
3aBUCUMOCTH CUJI YIIPYTrOoCTHU, BOSHHKAIOMIUX B
2.2.10

neopMupyeMoil  MpY>KUHE U PE3UHOBOM
oOpasiie, OT BEIUYMHBI UX JedOpMaIHH.
HccnenoBanue ycinoBuil paBHOBECUS! TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

23

3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc  MaTepuaibHOM  TOYKH, CHCTEMBIL

231 MaTepuaibHBIX TOYEK. Mmmnyinbc cuibl u
HM3MEHEHHE UMITYJIbCa Tella

239 3akoH coxpaHeHuss umnyisca B HCO.

o PeakTnBHOE ABMKEHIE

233 PaGora cuisl

234 MonHoCTh CHIIEI

235 Kunernueckas sHEprusi MaTepUaaIbHOU TOUKH.

o TeopeMa 0 KUHETUYECKOW YHEPTUU

[lorenumanenass  sHeprus.  [loTeHuuanbHas
SHEPTHs YIpyro JeGopMUpPOBaAaHHOW MPY>KHHBI.

2.3.6
[loreHuumanpHass  sHeprust  Tena  BOJIM3U
MOBEPXHOCTU 3eMJIIU
[loTeHunanpHble M HENOTEHLMAJIbHBIE CHJIBI.
Csi3p  paboThl HEMOTEHUHUATbHBIX CHI  C

2.3 W3MECHEHUEM MEXAHUYECKOW HSHEPrUU CUCTEMBI
TeN. 3aKOH COXpPaHEeHHsI MEXaHUYeCKON YHEPTHU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
Texuuueckue yCTpoicTBa: [BUKEHHUE pakerT,

2.3.9 BOJOMET, KONep, NPY>KUHHBINA TUCTOJIET
[Ipaktuueckne pabotel. M3yueHue cBs3M

2310 CKOpOCTe Tem TMpH HEYympyroMm yzaape.

HccnenoBanue CBsA3HU pa6OTLI CHJIbI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCjia

60



MOJIEKVYJISIPHASA ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU

OcHoBHBIE MOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOopHH. BpoyHnoBckoe
neuxkenue. Juddysus. Xapakrep ABMKEHUS U

B3aMMOJIEMCTBUS YaCTHUI] BEIECTBA

Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPIBIX
TeJl 1 OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE

ITUX MOJieNiei

Macca  wmosekyn.  KonudecTBO — BemiecTsa.

[TocTostnHas ABoraapo

TennoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [lkana remneparyp Llenscus

Mopnens naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KHHETHYECKOM TEOPUH

NACAJIbHOIO ra3a

AOcomoTHas TeMmeparypa Kak Mepa CpeaHei
KWHETUYECKOW HHEPruH TEIJIOBOTO JBHIKCHUS

yactuil raza. [lIkana temneparyp KenbBuna

VYpasuenue Knaneiipona - MenneneeBa. 3akoH

JlanpTOHA

l'azoBbie 3akoHbl. M3omponecchl B HI€ATBHOM
ra3e¢ C IIOCTOSAHHBIM KOJIMUECCTBOM BCIICCTBA:

n30TEepMa, U30X0pa, n3odapa

TexHnueckne YCTpOMCTBa: TEPMOMETD,

6apomeTp

3.1.10

[Ipaktuueckne pabotel. HM3mepeHune Macchl
BO3JlyXa B KIJIAacCHOM KomHare. MccienoBaHue
3aBUCUMOCTH MEXKAY IapaMeTpaMH COCTOSHH

PAa3pEIKEHHOI'0 I'a3a

32

OCHOBbI TEPMOJAIMMHAMUKU

3.2.1

TepmonnHamuueckass cucremMa. BHyTpeHH:A
JHEpPIrUs TEPMOJMHAMMYECKOM  CUCTEMBI U

CITOCOOBI €€ U3MEHEHUS

322

KonnuecTto Temnotsl u pabota. BHyTpeHHsis
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OHEPIUs OAHOATOMHOI'O UACAJIBLHOI'O ra3a

323

Buner  Teronepenauu:  TEIUIONMPOBOAHOCTD,
KOHBEKIIMsSI, U3MyuyeHue. TemnoéMKoCTh Tena.
VnenoHass TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpEaAAIC

324

[lepBsii 3akoH TepMoauHaMuku. [IpuMenenue
MIEPBOTo 3aKOHa TEPMOJAUHAMUKHU K
uzomnpouieccaMm. ['padudeckas HHTEpIIpeTas

paboTHI Ta3a

3.25

TemmoBble  MamuHbl.  [IpuHIMOBL  AEHCTBUSA
TEIJIOBBIX MammH. [IpeoOpa3zoBanusi SHEPTUH B
TEIUIOBbIX MammmHax. KosddummeHt mone3Horo
nevicteus (manee - KIIJ[) TeruioBod MarvHbl,
Iuxn Kapuo u ero KIIJ{

3.2.6

Bropon 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocts  mporeccoB B IPHUPOJE.
TerutoBeie IIBUTATEIN. DKOJIOTHYECKHE

POOJIEMBI TETJIO3HEPTETUKU

3.2.7

Texuuueckue YCTPOWCTBA: JBUTaTEIb,
BHYTPEHHETO CrOpaHusi, OBITOBON XOJIOAWIBHHUK,

KOHJUIIUOHEP

3.2.8

[IpakTuueckue padbotsl. M3mepenue ynenbHOU

TEIJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u koHaeHCalMs. Vicnapenue u

KHUIIEHHE. YeNnbHas TeIioTa napooOpa3oBaHHUs.

331 3aBUCUMOCTb ~ TEMIIEpAaTypbl  KHUIIEHUS  OT

JIABIICHUS

AOComoTHasT W OTHOCHUTENbHAs  BIIAXKHOCTb
332 o

BO3ayxa. HaceleHHbI niap

Teépnoe teno. Kpucramimueckue u amopgHbie
333 Tena.  AHM30TPOINHS CBOMCTB KPUCTAJUIOB.

XKunkue kpucramisl. CoBpeMEHHbIE MaTEPHUATIbI
334 [InaBneHue U KpUCTAIIU3ALIHKA. VY nenbHas

TeruioTa miasiaeHus. Cyonumanus
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3.3.5

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHnyeckne  yCTpOWCTBA:  THTPOMETp |
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTUU
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpHalIOB, B TOM

YHUCJI€ HAHOMATCpHaIOB, U HAHOTEXHOJIOTHHU

3.3.7

[IpakTuyeckue paboThl. M3MepeHHne BIaXKHOCTH

BO3/yXa

OJIEKTPOJJMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DneKTpu3aius Tell. DNeKTpudeckui 3apsa. J[a

BH/Ja SJICKTPUYCCKHUX 3apsa10B

4.1.2

[IpoBOAHMKY, TUAIEKTPUKHU U MOTYTIPOBOAHUKH

4.13

3akoH COXpaHCHHA SJICKTPHUICCKOI'O 3apsiaaa

4.14

Bzaumoneiictue 3apsaoB. 3akoH Kynona

DIIEKTPUYECKOE noJe. Hanpsioxk€anocTth
ANEKTPUUECKOTO TOJISI. [puHun
CYTEPIO3UIIHH. Jluaun HAMPSKEHHOCTH

QJICKTPHUYICCKOI'O I10JIA

PaGota cum  ANIEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuain. Pa3HoCTh IOTEHIIHMATIOB

HpOBO)IHI/IKI/I U OUBJICKTPUKU B IOCTOAHHOM
ANEKTPUICCKOM noie.  Jludnekrpuyeckas

MPOHUIIACMOCTDb

ONEKTPOEMKOCTb. Kongencarop.
DONeKTpoEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.

DHeprus 3apsKEHHOI0 KOHAEHcaTopa

TexHnueckue  yCTpOWCTBA: 3EKTPOCKOI,
IEKTPOMETP,  ANNEKTpOCTaTHYECKas  3alluTa,
3a3eMJIEHHE DJIEKTPOIpPUOOpPOB, KOHIEHCATOD,

KCEPOKC, CTPYUHBIN IIPUHTED

4.1.10

[IpakTnyeckue paboTBhI. N3mepenne

AJIEKTPOEMKOCTH KOHJICHCATOpa

4.2

OCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1

Ycnosus CylI€CTBOBaHUA IIOCTOSIHHOI'O
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QJICKTPHUYCCKOI'0 TOKa. HUcrounnku Ttoka. Cmia

TOoKa. [IOCTOAHHBIN TOK

422

Hanpspkenue. 3akon Oma 151 yyacTka ey

423

DJIEKTPUYECKOE  COMNPOTHUBIICHUE. Y IEIbHOE

COIIPOTUBJICHHUEC BCIICCTBA

4.2.4

HOCHGI[OBaTeJIbHOG, napaujiCsibHOC, CMCIIAHHOC

COCIMHCHHUEC ITPOBOJHUKOB

4.2.5

Pabota snexTpudeckoro Toka. 3akoH J[xoyms -

Jlenna

4.2.6

MoIHOCTh QJICKTPHYCCKOI'0 TOKa

4.2.7

anekTpoaBmwkymas cuia (manee - JJIC) wu
BHYTPEHHEE COINPOTUBJICHHE HCTOYHHKA TOKA.
3akon Owma s TONMHOM  (3aMKHYTOIN)

anekTpuyeckoi nenu. KopoTkoe 3amblkaHue

4228

DneKTpoHHas MPOBOJIUMOCTH TBEPBIX
METaJIIOB. 3aBUCUMOCTb  COINPOTHUBJICHUS
METaJJIOB oT TeMIEPaTyphl.

CBepXITpoBOIMMOCTh

429

OnexkTpuueckuid TOKk B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBoanuku. CoOCTBeHHass M MpHUMECHas
MIPOBOAMMOCTD MOJIYNPOBOJHUKOB. CBOMCTBA P-

n nepexoza. [lonmynpoBoaHUKOBBIE TPUOOPHI

4.2.11

DNEeKTPUYECKH  TOK B AIIEKTPOJIUTAX.
DNEKTPOTUTHYECKAS M CCOIAINS.

DIIEKTpOIH3

4.2.12

DneKkTpuyeckuil Tok B razax. CaMOoCTOSTENbHBIN
1 HECAMOCTOSTEIbHBIN pa3psi. Pa3znuuHbie TUIBI

CaMOCTOATENIBHOTO pa3pana. Monunus. [Ltazma

4.2.13

TexHnueckue YCTPOMCTBA: amIepmerp,
BOJIbTMETpP,  peocTaT,  HMCTOYHUKU  TOKa,
JJIEKTPOHArPEBATEIBHBIE puOOpBHI,
AJIEKTPOOCBETUTENbHbBIE NPUOOPHI, TEPMOMETP

COIPOTHBIICHUS, BAKYyMHBII O/,
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TEPMHUCTOPBI u (hotope3ucTopsl,

l'[OJ'IyrIpOBOI[HI/IKOBBII\/'I A0, raJlbBaHUKa

4.2.14

[IpakTuueckue pabotsl. M3yueHne cMeniaHHOro
COEIMHEHMSI PE3UCTOPOB.

M3mepenne DOJIC wucCTOYHHMKA TOKa U €ro
BHYTpEHHEro  compoTtuBieHus. Habmonenue

AIIEKTPOITH3a
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11 KJIACC

Kon pa3znena

KoanposepsieMoro 3jieMeHTa | IIpoBepsiemMble 3J1eMEHTHI COMEPKAHUS

4

OJIEKTPOJMHAMUKA

43

MAT'HUTHOE IIOJIE. O JIEKTPOMAI'HUTHAA MUHAYKLA

43.1

Iloctoguuple MarHuTel. B3aumojencTtsue

IIOCTOSAHHBIX MAarHuTOB

432

MaruutHoe  mone. BekTtop — MarHUTHOM
nHayKnud. llpuHnun cynepnosunnu. JInHumn
MAarHuTHOM MHIYKIUH. Kapruna nuanii

MarHUTHOM MHIYKLUUU TIOJI1  IOCTOSHHBIX

MarHmuToB

433

MaruuTHoe TOJN€ TPOBOJHMKA C TOKOM.
Kaptuna nuHMII 1osg UIMHHOTO IPSIMOTO
IIPOBOJIHUKA M  3aMKHYTOTO  KOJIBLIEBOTO
NPOBOAHMKA, KAaTymIKu ¢ TOKOM. OmbIT
Opcrena. BsaumopneiicTBHE NPOBOJHUKOB C

TOKOM

434

Cuna AMriepa, €€ MOJLyJib U HallpaBJICHUE

4.3.5

Cuna Jlopenia, e€ MoIynb M HampaBliCHUE.
JBuxeHue 3apsKEHHOM YaCTUIIbI B
OJTHOPO/THOM MarHuTHOM mosie. Pabora cub

Jlopenua

43.6

SIBiIeHME SIIEKTPOMArHUTHOM MHAYKIUU

4.3.7

[ToTok BekTOpa MarHUTHOM UHIYKIIMHA

4.3.8

OC unaykuuu. 3aKOoH 3JIEKTPOMAarHUTHOM

nHaykuuu Papanes

4.3.9

BuxpeBoe anexrpuueckoe none. ONC
UHIYKIMK B TPOBOJHHUKE,  JBIXKYLIEMCS
MMOoCTynaTeJibHO B OAHOPOJAHOM MAarHuTHOM

I10JIC

4.3.10

IIpaBuiio Jlenna

43.11

I/IH,Z[YKTI/IBHOCTB. SIBnenue CaAMOUHAYKIHH.

O/1C camouHIyKIIMU

4.3.12

3Hepr1/151 MAarduMTHOTI'O I10JIsI KaTYIIKHU ¢ TOKOM

43.13

DNeKTpOMarHuTHOE MoJjie
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43.14

Texuuueckue YCTPOﬁCTBaZ IOCTOSHHBIC
MAarHuThbl, OJICKTPOMArHuTHhI,
QJICKTPOABUIaTECIIb, YCKOPHUTEIN

QJICMCHTAPHBIX 4aCTUIL], MTHAYKIWMOHHAA I1CYb

4.3.15

[IpakTnyeckue paboTBhI. N3yuenune
MarHUTHOIO  TOJSI  KaTyIIKU  C TOKOM.

HccnenoBanne  neiicTBUA ~ TOCTOSIHHOTO
MarHuTa Ha paMmKy ¢ TokoM. MccrnenoBanue

SIBJICHUS BHGKTPOMaFHI/ITHOI\/’I UHAYKIOUHA

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHMA

Koneb6arenbnas cucrema. CBoOoHBIC
koneOanusi. ['apMmoHuueckwe  KosjeOaHwMs.
[Tepwion, wdacrora, ammumTyga u  (dasa

KoJIe0aHui

[IpyXVHHBIA MASITHUK. MaremaTnaeckuii

MassTHUK

5.13

VYpaBHEeHHE  TapMOHHUYECKHUX  KOJEOAHHUH.
Kunematnyeckoe U JUHAMUYECKOE ONKCAHUE

K0J1e0aTeIbHOTO JABHXXCHUS

[IpeBpaiieHne sHEpPruu Npu rapMOHUYECKUX
konebanusax. CBsA3b aMIUTUTYAbl KojieOaHWM
UCXOJHOM  BEJIMYMHBI C  aMIUIUTyAaMU

Kosie0aHUl e€ CKOPOCTU U YCKOPEHHUS

KonebatenbHblii KOHTYD. CBoOoHbIE
AJIEKTPOMArHUTHBIE KOJEOaHHUS B HICATEHOM
Kosie0aTeIbHOM KOHTYpE. AHAJIOTUS MEXIy
MEXaHHYECKUMH W DAJIEKTPOMArHUTHBIMH

konebanusmu. Popmyina Tomcona

5.1.6

3aKkoH COXpPAaHCHUS DHCPrunM B HACAIBHOM

Koye0aTeIbHOM KOHTYpPC

BBIHY)K,Z[GHHI)IC MeXaHHYECKHE KOJIeOaHusl.

Pe3onanc. Pe3onancuasa
KpHUBasl.

BLIHY)I(JIGHHBIC QJICKTPOMAIrHUTHBIC

KoJIeOaHusl.

67



[TepemenHbIi TOK. CunHycouambHbIN

5.1.8 .
[IEPEMEHHBIHN TOK.
MormHoCTh MIEPEMEHHOIO TOKA.
519 AMIIIUTYHOE U JEUCTBYIOIIEE 3HAYEHUE CUIIBI
TOKa U HANpPSKEHUS
Tpanchopmarop. IponsBoacTBo, nepempaya u
NOTpeONICHNE  DIICKTPUYECKOW  JHEpruu.
OKOJIOTMYECKME PHUCKM IIpU  INPOU3BOICTBE
5.1.10 .
IIEKTPUUECKOU SHEPIUH. Kynbrypa
HCIOJIb30BAHUS JIEKTPOIHEPTUN B
IOBCEAHEBHOW KU3HU
Texnuueckue  ycTpoiicTBa:  ceiicMorpad,
5.1.11 JNEKTPUYECKUI 3BOHOK, JIVHUU
aNIeKTpoIepesay
[Ipaktnyeckue  pabotel.  HccnemoBanue
3aBUCHMOCTH T€pUoJa MalbIX KoJeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTHU U Macchl Ipy3a.
5.1.12

HccnenoBanue nepeMEeHHOro TOKa B LENH U3
MOCJICAOBATCIIBHO COEeIMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U PE3UCTOPA

52

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUSA
pacnpocTpaHeHUsl. [Tepuon. CkopocTb
5.2.1
pacnpocTpaHeHuss M JUIMHA  BOJIHBL.
[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI
#iH#HPar## Uunrtepdepenuus u  audpaxus
522
MEXaHUYECKUX BOJIH
593 3Byk. CKOpOCTb 3BYyKa. [ pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3ByKka
DJEeKTpOMarHUTHbIE BOJIHBI. YcnoBust
U3ITyYEHUS AIIEKTPOMArHUTHBIX BOJIH.
524
B3anmuas opuentanus BexktopoB E, B u u B
AJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
CBoiicTBa  3JEKTPOMAarHUTHBIX BOJIH:
525 OTpaXeHHe, TpeIOMJICHHe,  MOJIpH3aLus,

mippakuus, uHTepdepenius.  CKOpocTb
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OJICKTPOMArHMTHBIX BOJIH

5.2.6

[Mxana 3JIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHre  JJIEKTPOMAarHUTHBIX — BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI paUOCBSI3U U TEIEBUACHHUS.
Pagnonoxanus. DJEeKTPOMarHUTHOE

3arpsI3HEHUE OKPYXKAIOLIEH Cpeabl

528

Texnuyeckue ycTpoilcTBa:  My3bIKaJIbHbIC

WHCTPYMEHTHI, YIbTPa3BYKOBas IUarHOCTUKA B
TEXHHUKE u MeAUIIMHE, panap,

paauoOnNpUEMHUK,  TEJIEBHU30p, aHTEHHa,

tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpsimonuHeEiHOE pacIpoOCTpaHEHUE CBETA B

oJHOpoHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHbI OTPAXXEHUS CBETA.
ITocTpoeHne n300pakxeHu B IIIOCKOM

3epKae

533

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUS

CBCTa.

AOCOIIOTHBIA TOKA3aTENb IIPETOMIIEHUS

534

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi

YI'OJI MOJHOI'O BHYTPCHHCTO OTPAKCHUS

535

Jucnepcust cBera. CIoXHBIH cocTaB 0eoro

ceeta. LlBer

53.6

CoOuparomiue ¥ pacceuBaOlIUE  JIMH3bI.
Tonkas nmH3a. @DOKYCHOE pPACCTOSHUE U
OoNnTHYECKas cuia TOHKOU JuH3bl. [locTpoenune
n300pakeHU B cOOMparoINX u
pacceuBaronux JauH3ax. Ddopmyna TOHKOH

JIMH3BI. Y BeIUUEHHE, JaBaeMOe JIMH30M

5.3.7

[Ipenensl TPUMEHUMOCTH TE€OMETPUUYECKOU

OIITHKH

53.8

NnTepdepenuus CBeTa. KorepenTHsie
HMCTOYHUKHU. YcnoBus HaOIoIeHUs
MaKCHUMYyMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT ABYX
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CI/IH(1)33HBIX KOTCpCHTHBIX UCTOYHHUKOB

Hudpaxmus cera. AudpakunonHas pemeéTka.
VYcnoBue HaOMOACHUS TJaBHBIX MAaKCUMYMOB
539
NpU TTaJCHUA MOHOXPOMAaTHYECKOTO CBETa Ha|

TUGPAKIIMOHHYIO PEHIETKY

5.3.10 [Tonspuzanus cBera

Texnuueckue yCTpOWCTBA:  OUYKH, JIyMa,
¢doroanmapar, NPOEKUUOHHBIA  ammapar,
53.11
MHUKPOCKOII, TEeJIECKOI, BOJOKOHHAsl OINTHKA,

T PaKIMOHHAs PEeIIETKA, MOISIPOU

[IpakTrueckue paboTHI. Hsmepenue
nokazarenss  npenomiieHus.  MccnenoBanue
53.12

CBOICTB n300paskeHu i B JINH3AX.

Habmtonenue nucnepcun cBeta

SJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTU

I'paHuiel  PUMEHMMOCTH — KJIIACCUYECKOH

MEXaHUKH. [Toctynatsl TEOpPHUH
6.1 OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJIS
CKOPOCTH CBETa B BaKyyMe, MIPUHIIUT

OTHOCHUTEJIFHOCTH DHUHIIITEHHA

6.2 OTHOCUTEIHLHOCTD OOAHOBPCMCHHOCTH.

3ameIeHre BpeMEHH M COKpaIleHUE JJTHHBI

6.3 DHeprus U UMITYJIbC CBOOOAHON YaCTHIIbI

CBs3p Macchl C DHEPIUEH U UMILYJIbCOM
6.4 CBOOOMHOW  4YacTUIBl.  OHEpPrust  IMOKOs

CcBOOOIHON YaCTULIBI

KBAHTOBAS ®1U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

@®otonbl. Popmyna Ilnanka cBsA3M dHEpPruu
711 (hoTOHA C €ro 4acTOTOW. DHEPrusi U UMITYJIbC

¢doroHa

OTtkpeiTHE U HccienoBanue Gorodddexra.

71.2 OMBITHI AlT. CroneroBa. 3aKOoHBI

¢dorordpdexra

7.1.3 VYpaBuenue DitHiTelHa 11 Gotodaddexra.
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«KpacHnas rpanuna» ¢porodrddekra

7.1.4

JaBnenue cBera. OnbiTel I1.H. JleOeneBa

7.1.5

XUMHYECKOe NEeHCTBUE CBETA

7.1.6

TexHuueckue ycTpoicTna: (hoTOdNIEMEHT,

(bOTO)IaT‘-II/IK, COJIHCYHAasA 6aTapeﬂ, CBCTOOMNOO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopna
MO0  HWCCIENOBAaHUIO  CTPOCHUS  aToMa.

IInanerapnas moxens aroma

722

[Toctynatel bopa. M3inydyeHue u MmorjiomeHue
(OTOHOB TIpHM TMEpexoAe aroMa C OJHOTO
YPOBHSI SHEpPruu Ha Apyroil. Buasl criekTpos.

CriekTp ypOBHEM 3HEPrUM aToMa BOJIOPOAA

7.2.3

Bomnnosrle cBoiictBa uyactunl. BoaHBI e
bpoina. KoprnyckyJsipHO-BOJIHOBOM Jyalld3M.

Judpaxius 37eKTPOHOB Ha KpUCTaiax

724

CIHOHTaHHOE U BBIHY>KACHHOC U3JTYUYCHUC.

Y CTpoiCcTBO M PUHIIMIT PaOOTHI J1a3epa

7.2.5

TexHuueckue  yCTpOWCTBA:  CHEKTPAIBbHBIM]
aHanu3 (CIEKTPOCKOM), Jiazep, KBaHTOBBIN

KOMITBIOTEP

7.2.6

[IpakTryeckue paboTHI. Hab6monenue

JINHEMYaTOro CIeKTpa

7.3

ATOMHOE SIJIPO

7.3.1

Metoabl Ha6J'IIOI[eHI/IH n perucrpanuunu

QJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpeITHE  PaIMOAKTHBHOCTH. OnbITHI

Peszepdopma 1o  ompeneneHuio  cocTaBa

paanoakTUBHOTO U3nyueHus. CBoicTBa anbda,
Oera-, raMMa-usnydeHus.  BiumsHue

PaaOaKTUBHOCTH HaA XUBBIC OPraHU3MbI

7.3.3

OTtkpbiTHE TIpOTOHA M HeiTpoHa. HykimoHHas
Mozensb siapa ['eiizenbepra - MiBanenko. 3apsn

sapa. MaccoBoe uncio sapa. M3oTonsl

7.3.4

Anbda-pacra. DEKTPOHHBIH "
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MO3UTPOHHBIN Oera-pacma. l'amma-

U3NyyeHue. 3aKoH paJoaKTUBHOIO pacmaja

DHeprus CBS3M HYKJIOHOB B sjpe. SnepHbie

7.3.5
cwibl. Jledext Macchl sapa

7.3.6 S nepubie peakuuu. [leneHure u CUHTE3 siIep

Snepubiit peaktop. TepmosiaepHbIi CHHTES.
[IpoOneMbl W  TEpPCHEKTUBBI  SACPHOM
7.3.7
SHEPTeTHKU. DKOJIOTUYECKUE ACIEKThI

SIEPHOM SHEPIETUKH

DneMeHTapHbIe YaCTHUIIBI. OTtkpbITHE
738 IO3UTPOHA. DyHIaMEeHTaJIbHbIE

B3aMOEHCTBUSI

TexHuyeckue ycTpoiicTBa: T03UMETp, Kamepa

7.3.9 .
BunibcoHa, simepHslil peakTop, aToMHas 6omoOa

7310 [Ipaktuueckne  pabotel.  MccnenoBanue
TPEKOB YacTHIL (110 TOTOBBIM (oTorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bémnoro Heba. CosBe3awsi, sSpKUe
8.1

3Bé3I[I)I, IIaHETHI, UX BUAUMOC IBUKCHHUC

Congeynas cucreMma. llmaHeThl 3eMHOU

rpynnLI. HJ'IaHeTI)I-FI/IFaHTI)I Hn UXxX CHYTHI/IKI/I,
8.2
KapJII/IKOBBIe IIJIAHCTHEI. MaJIBIe TCJIa

COJIHEUHOU CUCTEMBI

23 Comnnre, dbotochepa u  armocdepa.

CoHeuHast akTHBHOCTD

84 Ucrounuk sneprun ConHua u 38€31

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, uX
B3aMMOCBsI3b.  JlmarpaMma «CIeKTpaabHbII

85 KJIacC - CBETUMOCTbY». 3BE31bl  IJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca -
CBETHMOCTEY IS 3BE3] TJIaBHOMU

IIOCJICAOBATCIIBHOCTH

Buytpennee crpoenue 3B€31. COBpeMEHHbIE

8.6
MpEaACTABICHUSA (6] MMPOUCXOKIACHUN u
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CouHriia 1 3BE31. DTaribl KU3HU 3BE3

Mneunsnidi  Ilyte - Hama ['anmaktuka.
CrniupanbHas cTpykrypa [I'anmaktuky,
pacrpeeieHue 3BE3, rasa
8.7 U TIBUIN.
[TonoxxeHne W JBMXKEHUE Connua
B

lanaktuke. Ilmockas u  cdepudeckas

Tunel ranakTuk. PaguoraiakTuky U KBa3aphl.

58 UYEpHble ABIPHI B AIpax TATAKTUK
Bcenennas. Pacmmpenue Bceenennoit. 3akon
Xab6na. Pazberanme ramaktuk. Bospact u
89 pamuyc Bcenennoi, Teopust bombmioro
B3pbIBa. Mogens «ropsuei  BceeneHHOW».
PenukroBoe n3nyyenue
Macrabnas CTPYKTYypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménuele — mpoOuieMsl
aCTPOHOMMHU

ITPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUWSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI CPEJTHET'O OBIIET'O

OBPA30BAHUA
Kon .
[IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM pe3yIbTaTaM OCBOEHUSI OCHOBHOU
MIPOBEPSIEMOTO
00pa3oBaTebHON POTPaMMBI CpeTHero 00iero 0Opa3oBaHus
TpeOOBaHUs
CdopmupoBaHHOCTH YMEHUH paclo3HaBaTh (YU3MUECKUE SIBICHUS
1
(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yUYEHHBIX 3aKOHOB
Brnagenue ocHoBomoMaraomumMu (GU3NIeCKUMHE MOHITHSIMH U BETHYUHAMH,
2
XapaKTepU3YIOUUMH (PU3HYECKUE TPOLIECCHI
CdhopmupoBaHHOCTH YMEHUN TPUMEHSTh 3aKOHBI KJIACCHUECKON MEXaHUKH,
MOJIEKYJISIPHOM (PM3UKU M TEPMOJUHAMUKH, SIEKTPOJUHAMUKY, KBAHTOBON (PU3UKHU
JJIs1 aHaJIn3a " 00BsCHEHU ABJICHUI MHKpPOMHPA, MAKpOMHUpA U MEramMupa,
3 pa3nuyaTh yCIOBUS (TPaHMIIBI, 00JACTH) MPUMEHHUMOCTH (PU3NUECKUX 3aKOHOB,

IIOHUMAaThb BCGO6H_II/II71 XapaKTep q)YHI[aMeHTaJ'IBHBIX 3aKOHOB U OI'PaHUYCHHOCTD

HCII0JIb30BaHHA YaCTHBIX 3dKOHOB; aHAJIU3UPOBATH (I)I/IBI/I‘-IGCKI/IG IMpONUCCChI,

HCITIOJIb3YSA OCHOBHBIC ITOJIOKCHUS, 3aKOHBI 1 3aKOHOMEPHOCTU
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ChopMupoBaHHOCTh YMEHUS PA3JIN4aTh YCIOBHUS IPUMEHUMOCTH MOJAETCH

(hU3HUECKUX TEN U TPOIECCOB (SIBICHUI)

ChopMupoBaHHOCTbh YMEHUS pelllaTh PAaCYETHBIE 3aa4H C SIBHO 3aJJaHHOM U
HESIBHO 33JaHHOM (PU3NYECKON MOJEIbIO: HA OCHOBAaHUM aHAJIN3a YCIOBUS
BBIOMPATh (PU3MUECKUE MOJIEIH, OTBEYAIONINE TPEOOBAHUAM 33/1a4H, TPUMEHSTh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3HUUECKUX TEOPHUH MPpH
VICIIOJIb30BAHUN MAaTEMaTUYECKUX METOAOB PEIIECHNUS 3a1a4, IPOBOAUTH PACUETHI
Ha OCHOBaHMM MMEIOINXCSI TaHHBIX, AaHAJIM3UPOBATh PE3YJIbTAThl U

KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOIYYECHHBIX PE3YJIbTaTOB

Pematb kauecTBeHHBIE 3a7a4u, TPEOYIOLIME TPUMEHEHNS 3HAaHUH U3 Pa3HbIX
pa3esioB MKOJIBHOTO Kypca (PU3UKHU, a TAK)KE WHTETPAIlUU 3HAHUH U3 IPYTHX
NPCAMETOB CCTCCTBCHHOHAYYHOI'O LUKJIA: BBICTPAUBATDH JIOTUYCCKYIO IICTIOYKY
pacCyXJICHHI ¢ ONOpOi Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE

SIBJICHUA

BnageHne 0CHOBHBIMM METOAAMM HAyYHOT'O MO3HAHUS, UCIIOJIb3yEMBIMHU B
(u3uKe: IPOBOJUTH MPSIMbIE U KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEIUYHH,
BbIOMpasi ONTUMANBbHBIN CI0CO0 U3MEPEHHSI U UCIIOJIb3YSl U3BECTHBIE METO/IbI
OLICHKH MOTPEIIHOCTEN U3MEPEHUH, MPOBOIUTH UCCIEI0BAHNE 3aBUCUMOCTEH
(bU3MYECKUX BETUYMH C UCIOIb30BAHUEM NPSMBIX U3MEPEHUH, OOBACHATD
[OJTyYCHHBIE PE3YIbTAThI, HCIIONB3YS (PU3HMUECKUE TEOPHH, 3aKOHBI U TIOHATHS, U
nesiaTh BbIBOJIbI; COOJIIOIaTh MpaBuiia 0€3011acHOro Tpy/ia Npy IPOBEICHUH
MCCJIEIOBAaHHM B paMKaX y4eOHOT0 9KCIIEpUMEHTa U Y4eOHO-HCCIeI0BATEIbCKOM
NeATeIbBHOCTY € MCIOJb30BaHMEM IIM(PPOBBIX  M3MEPUTEIILHBIX

YCTPOWCTB W 1abOpaTOpHOTO 000PYIOBAHMUS

ChopmupoBaHHOCTH YMEHUH aHATU3UPOBATH U OLIEHUBATH MOCIIEICTBUS
OBITOBO M MPOU3BOACTBEHHOM JEATEILHOCTH YEIIOBEKA, CBI3aHHOM C
(hU3HUECKUMU TIPOIECCAMHU, C TIO3UITHI YKOJIOTHIECKON OE€30MacHOCTH;

IpEeJCTaBICHUN 0 palroHATBLHOM MIPUPOOTIOIB30BAHNH, A
TaK)Ke Pa3yMHOM UCTIOJIb30BAaHUU TOCTHKEHUI HAYKU U TEXHOJIOTHIA AJIst

aIEHEUIIIETO Pa3BUTHS YEIOBEYESCKOTO OOIIECTBA

OBnazieHue pa3InYHBIMH CIIOCOO0aMH paboTHI ¢ HHMOpMaIuel GU3NIEeCKOro
COJIEpKaHUsl C UCTIOIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;
pa3BUTHE YMEHUW KPUTUYECKOTO aHAIM3a U OLIEHKHU JOCTOBEPHOCTH MOJIYyYaeMOU

MH(pOpMAIIH
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CdopmMupoBaHHOCTH YMEHHI MIPUMEHSITh OCHOBOITOJIararoue
ACTPOHOMMYECKHE IOHATUS, TEOPUU M 3aKOHBl IS aHajau3a U OOBICHEHUS
10 (U3NYECKUX TPOLECCOB, MPOMUCXOAIMX Ha 3BE3JaxX, B 3BE3AHBIX CHCTEMax, B
MEXTaJaKTUYeCKOW cpeie; JBUKEHHS HEOECHBIX Tes, 3BOJIONUU 3BE3N U
Bcenennoit

IHEPEYEHbB 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA EID I10 ®U3UKE

Kon Kox

[IpoBepsieMblil 3JIEMEHT COEpHKAHUS

pasnena/T eMbl STeMe HTa

1 MEXAHUKA
KMHEMATHUKA

MexaHudeckoe JABHIKXCHUC. OTHOCUTEIILHOCTh MEXaHMYECKOTO

JIBMOKCHUA. Cucrema orcuéra

MarepuanbHas TOYKa.

7 TPaeKTOpUst
E¢ pannyc-BekTop:

r(0=(x(rbId(0), y

TPAaeKTOpHS, i / Xr .
1 <9 nmepemerenue: i /

1.1.2 AF =r{ty)-rit)=r.  1)= I
= (AXx,Ay, Az), yTb.
Cro)xeHre nepeMeIeHIH:

r)' =
11 A?! =ATr, +AF)

CxopocTb MaTepuaibHON TOUKH:

w

AX 2 b 2
113 t=— = x' aHaJIOTUYHO u, =y ' u. = .

CrioxkeHne CKOpOCTEN: +0,. Beruncienne

MepeMelleHus U IyTH MaTepUaJIbHOM TOUYKHU MPHU MPSIMOIUHEHHOM

NIBUKEHHUH BJIOJIb OCH X 110 Tpaduky 3aBucuMoctu Ux(t)
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- A6 -/

b B
YckopeHnue MarepuaibHO!! TOUKH: J1 = — =1n=|a
Li—:
1.1.4
JIg / X, ¢\ /!
Ay = —- =| 1., aHAJIOTUYHO d, = U. T. a. = u.}".
Y v!fi
1.—0
PaBHOMepHOE npsiMoniHeliHOe nBrkeHue: X(t) = Xo + Voxt Vi(t) —
1.1.5
Vox = const
PaBHOYCKOpEHHOE TPSAMOJMHENHOE IBUKECHHE:
- fT?
*0-V:<V T
J£t
L.1.6 a,. = const
Cr—Yr~ (X2 -21)
[Tpu ABMKCHHUU B OJHOM HAIpPaBJICHUU MyTh .$ = -
CBobOonHoe nazienne. Y cKopeHHe CBOOOHOTO MaieHusl.
yJ 1| g Sc
,Ts —A \
O x x JIBm>xenue Tena, OpOIIEHHOTO MO YIJIOM a K
FOPHU30HTY:
‘ = = -
117 nc(!)=,v3+ v+icosa-r

IXO =JI> + LI)/+ 2 =>¢ + 4>sinafA

=V cosct

[v/IC=t>cr+g/=1>sina- gt

Sx~ o
=-g = const
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KpuBonunerinoe ABuxeHue. [[BHKeHNE MaTepUAIbHON TOYKH 10

OKPY>XKHOCTH. YTJIOBas U JUHEWHAsi CKOPOCTb TOUKU: v = MR . IIpu

1.1.8 |[PAaBHOMEPHOM JIBM)KEHUM TOYKH M0 OKPYKHOCTH 2n bl = =2nv T
[[eHTPOCTPEMHUTENBHOE YCKOPEHHE TOUKH: V2 aye == M°R R TlonHoe
YCKOpEHUE MaTepUaIbHON TOUKU

Teépnoe Teno. [loctynarenbHOE U BpalllaTEIbHOE ABUKEHUE

1.1.9 N

TBEP/IOTO TENa
JMHAMUKA
Nuepumnansubie cucteMsl oTcuéTa. [lepBbiii 3akoH HeroToHA.

1.2.1
[TpuHIMI OTHOCUTENBHOCTH ["anumes

1.2.2 Macca rena. IInotHocts BemectBa: mp =V

123 Cua. [TpuHIun cyneprno3unuu Cuit: ~* ~* ~* [Mpaguoneiicrs = F1 + F2+,

Bropoii 3akon HetoToHa: st matepuanbHoi Touku B MCO N ~* Fp =
1.2.4
ma.1 ™ Ap = FAt " F = const
1.2
A, A, -
12 21 Tperuii 3akoH HproTOHA 1711 MaTepHalIbHBIX
1.2.5 ;
Touek: F=-F 12 21
3aKOH BCEMUPHOTO TATOTEHUS: CUJIBI IPUTSKEHUS MEKITY
TOYeYHBIMU Maccamu paBHbl mim2 F = G R2 Cuna Tsikectu. LleHTp

1.2.6
TSOKECTH Tela. 3aBUCUMOCTh CHIIBI TSXKECTH OT BBICOTHI h Haj
OBEPXHOCTHIO MIAHETH paguycoM RO: GMm mg = (Ro + i1)?

1.2.7 Cuna ynpyroctu. 3akoH ['yka: F, = -kx
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1.2.8

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHust CKoJbxkeHus: FTP = pN

Cwuita Tpenus nokos: FTP < pN

1.2.9 Hasnenne: F£p =S
1.3 CTATUKA
/
F MOMEHT CUJIbI OTHOCUTENIBHO OCU BPallICHUS:
1.3.1 M| =F1, rne 1 - muedo cuitbl OTHOCUTENBHO OCH, MPOXOISAIIEH uepe3
TouKy O MEepIeHIUKYIIPHO PUCYHKY
[enTp macc Tena. LleHTp Macc cucTeMbl MaTepUalbHBIX TOYEK: " "
1.3.2 |\m.i[1+ eIt . . Ton m+m+...12 B ogHopogHoMm mose TsbkecT ~* (0
= const) IEHTp Macc Teja COBMAAAET C €ro LIEHTPOM TSHKECTH
+..=0
1.33
Ycnosus papHoBecus TBEpaoro tena B UCO: 17%1 - - 0
1.3.4 3akoH [lackans
1.3.5 JaBnenue B xuakocTH, nokosmercs B UCO: p = po + pgh
3akon Apxumena: * * F Apx = — P BBITECH €CIIY TEJIO U JKUIKOCTh
136 nokostcs B UCO, To ¥ Apx = P2 BpITecH Y cl0BHE MIIaBaHKs TEN
1.4 3AKOHBI COXPAHEHUM A B MEXAHUKE
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1.4.1 Nmmynbe maTepuanbHON TOUKU: ~* ~* p = my
1.4.2 WNmnynbe cucremsl Ten: * A p =p1+ p2+. ..
3aKoH U3MEHEHUS U coxpaHeHus umiyibca: B UCO Hp=
JI(PI + p2+. .. ) =F 1BHeH.IHI[£ + A2BH6H.IHI[£+. .
143
B 1CO , €CJIN AAA I[p = ,Z[(p 1+ p2t. .. ) =0 " T'enewn + M2premm. .
.= 0 PeakTuBHOE IBM)XEHUE
F
1.4.4 X Pabota cuiibl Ha MalioM TIEPEMEIICHUH
A=|r|-|Ar|-coso.= -Ax
1.4.5
D MOIUIHOCTD CHJIBI: €CJTU 32 BpeMs paboTa CHITbI
LAJT c-
P=— =2 -u-cosa
W3MEHSICTCS Ha , TO MOIIIHOCTH CHJIbI U—~2
KuneTuueckas sHEprus MaTepHanbHOM TOUKK: mv° p° Exun = =2
1.4.6

3aKOH M3MEHEHUS KHUHESTHYSCKOM OHCPIur CUCTCMbI MATCPHAJIbHBIX TOUCK:

B MCO JIExkun = A1 + A2 + ...
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1.4.7

[ToTenumanpHas SHEPTUs: 11 NOTEHIUANbHBIX CUII [loTeHnnanbHas
DHEPTHUsl MaTEPUATBHOIN TOYKU B OJTHOPOTHOM I10JI€ TSXKECTU: Bilorenn = mgh

[ToTeHIMaNbHAs SHEPTUS YIIPYTO 1e(hOPMUPOBAHHOTO TENA: KX "norenn = 2

1.4.8

3aKOH U3MEHECHUS U COXPAaHCHUA MEXaHU4YeCKOM SHCPIUum:

Enpx Exip Erkxrenn,
B HC. O JIEnEK — ApxX HelIOTeHII. CUJT!
B ICO JIEmea ~ 0? €CJIII Agcexnenorenn. cun ~ 0

1.5

MEXAHNWYECKUE KOJIEBAHWA 11 BOJIHbI

1.5.1

I"apmonmueckue KoneOanust MaTepruaIbHOU TOYKU. AMIUTHTYAA U
¢aza xonebanuii. Kunematudeckoe onvcanue:
i(/) = JIzm(cor + g>o).
-(0=X=
“(Ur)i~-X0=>"1-+ U A =0.rme X - CMCICHHE U3 PABHOBECHSL.
JlnHaMHUeCKOoe OMUCAHUE: Mdyx = ~KX, JHEPreTUYECKOE OMICAHNE (3aKOH
ta/ Av? mtf KA?

————— ——=const
COXpaHEHHs] MEXaHUYECKOM oHeprun): 2 ---2 2 2

CBs13b aMITUTY 16l KOJIEOAHUI CMEIICHHSI MAaTEPUATLHOM TOUYKH C
AMIUTUTYAaMU KoJeOaHui €€ CKOPOCTU U YCKOPEHHUS:

Uy a.=a>n

1.5.2

211

NE
[Tepuon 1 yactora KojeOaHuUI: » v Ilepron ManbIx
I-

CBOOOIHBIX KOJIEOAHUI MAaTEMATHYECKOTO MaATHUKA: V £ Ilepuon
T=21IA

CBOOOJIHBIX KOJICOaHUH MPYKMHHOTO MasiTHUKA: VK

1.53

Brinyxxnennsie konebanus. Pezonanc. PesonancHas kpuBas

80




[Tonepeunslie u poaoAbHBIE BOJIHBI. CKOPOCTH PACIpOCTPAHEHUS U

1.5.4 |WuHa BONHBL: vJI=vI'=v
Hutepdepennius u audpakiys BOIH
1.5.5 3ByK. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAA ®U3UKA. TEPMOJANHAMUKA
MOJIEKVYJISIPHA S ®U3UKA
- Mognenu ctpoeHus ra3os, )KUAKOCTEN U TBEPAbIX Tend. [IycTh
TepMOJUHAMHUYECKasl cucTeMa (Te0) COCTOUT U3 N OIMHAKOBBIX
2.1.1 MoJeKyJl. Toraa konuuecTBo BewectBa N m v == NA L] unucio
ABoraapo, m - Macca CUCTEMBI (TeJla), MOJISIpHasi Macca BEIIeCTBa
2.1.2 TermioBoe ABUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMonelicTBUE YaCcTUIL BELLIECTBA
2.14 Huddysus. bpoyHoBckoe BHxKeHNE
2.1.5 Mopenb nneansHoro raza B MKT
21 CBsi3b MEX]y TaBJICHHEM U CpeIHENH KMHETHUYECKOM dSHEeprueit
MOCTYMATEILHOI0 TEIIOBOTO JBMKEHHUS MOJIEKYJI UjealbHOro raza 1 - — 2
216 mnae 1 2
p=mjur =n m \=1E" (OCHOBHOE YpaBHEHHE
MKT): I L N A e
m0 - macca o1HOM MoJIeKyJbl, N 7 = J/ - KOHLIEHTpaIus MOJIEKYJI
2.1.7 AocomtotHas Temmeparypa: T =t +273K
CBs13b TEMIIEpaTyphl raza co CpeaHell KHHETUYECKON dHeprueit
MOCTYTMATEILHOTO TEIJIOBOTO JIBMXKEHHS €TI0 MOJIEKYJI:
2.1.8
(2)2
2.1.9 VYpasuenne p = nkT
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Mogenp uaeanbHOTO raza B TECPMOJUHAMUKE!
i YpaBHeHue Menzeneena - Kinaneiipona i BeipaskeHue uist BHyTpeHHEH SHeprun

VYpasuenne Menzeneesa - Kianeitpona (mpumeHnMbie HOPMBI 3aIIUCH):
V' =-RT =vRT=NkT, p ="

L1
2.1.10 M s
BeripaskeHue 1 BHyTPEHHEH SHEPIII 0JJHOATOMHOTO HICAIBHOTO Ta3a (MIPUMEHUMBIE ()OPMBI 3aIHCH):
U= IWRT = -NkT =—KI" =ve,T =-pV
2 2 210 "2
3axoH JlanbToHA 114 AABJICHUS CMECH Pa3peKEHHBIX Ta30B: p = pI +
2.1.11

Po+. ..

2.1.12

W3omporeccsl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM MOJIEKYT
N (C MOCTOSIHHBIM KOJIMYECTBOM BetiecTBa v): u3orepma (T = const): pV =
const , m3oxopa (V = const): p = const T V = const T I'padmaeckoe
MpeacTaBiIeHue u3zomnpoueccoB Ha pV-, pT- u VT- nunarpammax.

OOBeAMHEHHBIN ra30BbId 3akoH: pV = const T

2.1.13

HaCBIH_IeHHBIe 1 HCHACBIIIICHHBLIC IaphI. KauecTBeHHas 3aBUCHMOCTh
IJIOTHOCTHU U AABJICHUS HACBIIICHHOI'O ITapa OT TCMIICPATYPhI, UX

HE3aBHCUMOCTE OT 00BbEMa HACbIIICHHOI'O I1apa

2.1.14

BnaxnocTs Bo3ayxa. OTHOCUTENbHAS BIAXKHOCTb: Prapa(T) Puapa(T) ¢

= = Pgaceimnapa(’) Pracsimmnapa™

2.1.15

H3MmeneHue arperaTHbIX COCTOSIHHM BEIleCTBa: HUCIIAapCHUC U

KOHACHCalus1, KUIICHUC X KUAKOCTHU

2.1.16

H3meneHue arperaTHbIxX COCTOSIHUM BEIIECTBA: IJIaBJICHUE U

KpUCTAJJIN3alusl

2.1.17

[Ipeo6paszoBanue 3Heprun B (ha30BHIX MEpeXoaax

22

TEPMOAMHAMMUMKA
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2.2.1

TennoBoe paBHOBecHE U TeMIiepaTypa

222

BuyTpeHHss sHeprus

223

Termonepe;laqa Kak CII0C00 M3MEHCHUS BHyTpeHHCﬁ OHCPIrun 0e3

COBCPLICHUSA pa60TbI. KOHBGKI_II/ISI, TCILIOMMPOBOJHOCTD, U3JIYUCHUC

224

KonnuecTBo TemnoTel. Y AenbHas TEIIOEMKOCTD BelecTBa ¢: O =

cmAT

225

VY nenpHas TemioTta mapoodpaszoBanus L: Q = Lm. Y nenpHas TemioTa

riaBiaeHust X: Q = Im. Y nenpHas TEIioTa cropanus Tormsa q: Q = gm

226

OnemeHTtapHas pabota B repmoanHamuke: 4 = pAK. Beruncienue

paboThl 1o rpaduKy mpolecca Ha pV-auarpamMme

2.2.7

[lepssiii 3akoH TepmoauHamMuku: Q12 =AU12 + A12 = (U>— Ui) +
J112 Aquabara: Q12 =0" JJ12 = (Ul — U2) = AUI2

2.2.8

Bropoii 3akoH TepmoauHamuku. HeoOpaTumbie mporieccsl

229

[Ipunuune! nericteus Terinobix MamuH. KIT/T:

TTYTTTT _ OHarp [Bucur| _j  i6xcul |
CPua.rp CPnarp C? narp

2.2.10

Maxkcumansnoe 3nauenne KITJI. [uxn Kapno:
T-T . T
m’1=11"0 = =1'HUIp U'Eclp

2.2.11

VYpasuenue TeroBoro Oamanca: Q1 + Q2 + Q3+...=0

SJIEKTPOJJMUHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

OnexTpusalus Tea U €€ MposIBICHUs. JIeKTpuuecKui 3apsa. Jpa
BUJIA 3aps/1a. DJIEMEHTapHBIN dJIEKTPUUECKUN 3apsj. 3aKOH COXPaHEHHUs

DJICKTPHUYCCKOI'0 3apsaa

Bsaumonerictsue 3apsaoB. Toueunsle 3apsaasl. 3akoH KysoHna: B

OIHOPOJHOM BCIHICCTBE C I[PI3JICKTpH‘-I€CKOfI IMPOHUITACMOCTBIO

EJ* 4teep 1°

83




BHGKTpI/I‘IeCKOC none. Ero ﬂeﬁCTBHC Ha SJICKTPUYCCKHC 3apsabl

HanpspxéanocTs amekTpudeckoro mosst: ~*" F E = “poOHbIi

KapTunel 1MHMI HAIPSHKEHHOCTH 3TUX MTOJIEN

[ToTeH1ManbHOCTD 3JEKTPOCTATHYECKOTO NOJIsL. Pa3HOCTH
MOTCHIIMAJIOB U HanpspkeHue: 112 = (¢ - ¢p2) = -qA0 = qU.
[ToTenmanpHas YHEPTHUS 3apsiaa B SJIEKTPOCTATHIECKOM 1tose: W= qgpW ¢
= q CBs13b HAaPSHKEHHOCTH TOJISI U PA3HOCTH MMOTEHLUAIIOB IS

OJIHOPOAHOTO 3ekTpocTarndeckoro most: U = Ed

3.1.6

[TpuHIMI CYyTIepIO3ULINY DTIEKTPUUECKHUX MOTeH: ~* ~* ~*E=Ei

+ Ext. .., =1+ 02t. ..

HpOBOI[HI/IKI/I B DJICKTPOCTAaTHYCCKOM IIOJIC. VYcnoBue PaBHOBECHA

3aps/10B: BHYTPU NpoBOgHMKA E' = 0

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM MoJie. J{uanekTpuyeckas

IMPOHUIACMOCTD BCILICCTBA €

3.1.9

Konnencarop. Dnexkrpoémkocts kKonaeHcatopa: q C=U
DIEKTPOEMKOCTb TUIOCKOTO KOH/ICHCATOPA:

$s0S C = =2Cod

3.1.10

[TapamiensHOE COeIMHEHHE KOHIEHCATOpOB: q =q1 + q2+. .., U= 12
=. .., Cnapar - C1+ C2+. .. [locaenoBarenbHOE COEAUHEHHUE

KOHJIEHCATOPOB: 1 1 I1U=Ui+U..,q=q=..., ="+

+. .. IIOCHI 1 2

3.1.11

DHeprus 3apspkeHHOro KoHaeHcaropa: qU - CU? ¢ W.= =2

-2C

32

3AKOHBI ITIOCTOSAHHOI'O TOKA
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1="-

321 Cuna Toka: ITocTosinabIl TOK: I = const [{ns
[IOCTOSIHHOTO TOKa q = It
VYcnoBus CylecTBOBaHMs dIEKTpUdecKoro Toka. Hanpsbxkenue U u
322
SJACE
323 3akon Oma s yuactka nenu: U =R
DIIEKTPUYECKOE COITPOTUBIIEHHE. 3aBUCUMOCTb COIPOTUBIIEHUS
324 [0OAHOPOIHOIO MPOBOJHMKA OT €0 JAJIMHBI M CEYEHHS. Y IENBHOE
CONpoTHBIIEHHUE BemecTBa. /[ R=p S
Hctounuku Toka. 9J1C ucTOYHMKA TOKA: “CTOPOHHUXCUI E = ¢
3.2.5
BHyTpeHHee COpOoTUBIEHUE HCTOYHUKA TOKA
3axoH OMa Ju1st TOJIHOM (3aMKHYTO#) anekTpudeckoi nenu: E = IR +
Ir, oTrkyna
Eor
pi
3.2.6 T
T
[TapannensHoe coennHenue npoBoHukoB: [ =11 + 12+ ..., Ul = U2
327 F
PaGora anekrpuueckoro Toka: A = [Ut. 3akon [xoyns - Jlenna: O =
3.2.8

PRt U2R: Q=A=FRt=1Ut= tR
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P=— =1L
MOMHOCTB AIEKTPUUECKOr0 TOKA: JAr->o0 TerutoBas
329 P=FPR=— =HJ mowmHoCTb,
BbI/IeTIsieMasi Ha Pe3UCTOpE: R MorHOoCTh
JIN
Pg =—JUIE. =EZ
MCTOYHUKA TOKA: 0
CB00O0/IHBIE HOCUTENH AJIEKTPUUYECKHUX 3apsI0B B IPOBOTHUKAX.
3.2.1

MexaHu3MbI TPOBOAUMOCTH TBEPJIBIX METAJNIOB, PACTBOPOB U PACILIABOB

SJIEKTPOJUTOB, ra3oB. [lomynpoBoguuku. [1o1ynpoBOIHUKOBBINA U0

MAT'HUTHOE IIOJIE

MexaHn4JecKkoe B3aUMOJIEHCTBAE MarHUTOB. MarHuTHOE TI0JIE.

Bektop MarautHOM MHAYKUUH. [[pUHIUIT CyTIepIIO3UIIMA MAarHUTHBIX

moyien: ~* ~* ~* B = B;+ B>+, .. JIuHUM MHIYKIIMU MarHUTHOT'O IIOJIA.
3.3.1
KaptrHa nuHUNA WHIYKIWA MarHUTHOTO TOJIS TOJI0COBOTO U
MOIKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB
OmneIT OpcTena. MarHuTHoe noJjie NpoBOJHUKA ¢ TOKOM. KapTuna
JTUHUN WHIYKUIWA MAarHATHOTO TOJISI ITTMHHOTO MPSIMOTO MTPOBOIHUKA U
33 332
3aMKHYTOTO KOJIBIIEBOTO ITPOBOTHUKA,
KaTYIIKU C TOKOM
Cuna Amriepa, e€ HarpaBieHue U BenmunHa: F4 = [Blsina ,tne a -
333
YTOJI MEX1y HamlpaBlIeHUEM MPOBOJHUKA U BEKTOPOM
Cuna Jlopenna, e€ HanpaBieHue u Benuuuna: F =| g [ vBsina
3 3.4 |IqlvBsina rze a - yron mexay Bekropamu [IBUKEHHE 3apsHKEHHOM YaCTULIBI
B OJHOPOJHOM MarHUTHOM TI0JIE
DJIEKTPOMATHUTHASA UHAYKIOUA
IToTok BekTOpa MarHUTHOM MHAYKUUU: D = BuS = BScosa n /& .
34 3.4.1 s
CET**
34.2 SBnenue snekTpoMarauTHOM HHAYKIUU. 3J1C uHIyKIMu
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3aKOoH 3JIeKTpOMarHuTHOM nHaykuuu dapanes:

343 P -,

344 [ J O/1C uHayKUMU B MPSIMOM IPOBOTHUKE JUTMHON
1, ABMKYIIIEMCSI CO CKOPOCTBIO B OJJTHOPOJTHOM MarHUTHOM Tofie B: I E7|=
Blvcosa

345 [IpaBuso Jlenna

NupyktusHocTh: @ L =/ unu @ = L1. Camounayxkius. J1C
346 CaMOMHTyKIIUU:
AZ
3.4.7 DHeprusi MarHUTHOTO TOJIs KaTYIIKH ¢ TokoM: LI° WL =

3.5

SJIEKTPOMATI'HUTHBIE KOJIEBAHW A Y BOJIHBI

3.5.1

O

1 KonebarenpHbiil koHTYp. CBOOOIHBIE

AIIEKTPOMArHUTHBIE KOJICOAHUS B U/ICATBHOM KOJIeOAaTeIbHOM KOHTYpE:

K(v)nglBin(H(+vPO)
PW=1Y, = 4>0) = 4.con(« + <R>) ®opmyna Tomcona: _

T'=2n"bC CBs3b aMIUIMTYbI 3apsi/ia KOHJIEHCATOPa C aMILIUTY 10N CHIIbI

TOKa IIpU CBO60,I[HI)IX SJICKTPOMArduTHBIX KOJICOaHUSX B nacajibHOM

_ _ anux
KoJIe0aTeIbHOM KOHTYpE: CcO

3aKOH COXpaHEHUS SHEPTHH B HICATLHOM KOJIeOaTEIIbHOM KOHTYPE:

3.5.2

3.53 BriHyX1€HHBIC JIEKTPOMArHUTHEIE KoJie0aHus. Pe3oHaHc
[Tepemennslii Tok. [IpousBoacTBO, Nepenaya u noTpedieHue Cﬂz

354 1'42 CM2 1'4‘2

--m--— =-—-— = — = cOnst, MEKTPUIECKON
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3.5.5

CsoiicTBa QJICKTPOMAriMTHBIX BOJIH. Biaumnas OpUCHTalus

BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BakyyMe: ~* ~*~* E'1 B 1 ¢

3.5.6

IIxama QJICKTPOMAIrHUTHBIX BOJIH. HpI/IMeHCHI/IC OJICKTPOMAIrHUTHBIX

BOJIH B TCXHUKEC U 6BITy

3.6

OIITUKA

3.6.1

[IpsiMonnHeHOE pacpocTpaHeHHE CBETa B OAHOPOIHOM cpejie.

Toueunslii nctouHuk. JIyud cera

3.6.2

3aKOoHBI OTpaXKeHUs CBeTa. a = fi ///////////

3.63

[TocTpoenne n300pakeHHI B INTOCKOM 3€pKaJie

3.6.4

3akoHbl peroMieHus cBeta. [Ipenomnenue cera: nisina = n2sinfl.

OTHOCHUTENBHBIN TTOKa3aTeb MPEIOMICHUA: N Vi g = =12
n V

"

X
=A. «2 p p
X Xopm nydeu B mpusMe.  —

COOTHOIICHUE YaCTOT U COOTHOIIICHHUE JJIMH BOJIH IIPpHU IICPEXOJLC

MOHOXPOMATHYECCKOI'0 CBETA YCPE3 I'paHUIy pa3aciia ABYX OINTHYCCKUX

cpen:

3.6.5

no<n; n2

/ x [IonHoe BHyTpeHHEe oTpakeHue. IIpenenbHbIin

YI0JI MOJTHOTO BHYTPEHHET0 oTpaxenus: 1 n Emanp = = oTH 1
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3.6.6

Cobuparomue u paccenBaromiye TUH3bL. ToHKas 1uH3a. DOKyCcHOE

PAaCCTOAHUC U OIITUYCCKAA CHJIa TOHKOM JIMH3EI:

I1D=F

3.6.7

®opmyina tonkoi a3k 1 Cl +"=d fF YBenuuenue, n1aBacMoe
AT

mumsoit: h 1 £ 1 T==Hd @ B ciyuae

pacceuBarOLIEH JIMH3BI:

3.6.8

1D0OMF=0,Dh1fl1I'==1H d Xox nyua, npommemero
JIMH3Y IIOJ IPOU3BOJIBLHBIM YITIOM K €€ IJIJaBHOM ONTUYECKOU OCH.
[TocTpoenne n300paKeHU TOUKH U OTpe3Ka MPsSMO B COOUPAIOIIUX U

pacCCUBAOMX JIMH3aX U UX CUCTEMAX

3.6.9

doroarnmapaT Kak OonTHYeCKuid mpuoop. ['na3 kak ontuveckas

CUCTEMA

3.6.10

Nutepdepenius ceta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HAOJIO/ICHUST MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHITMOHHON KapTHHE

OT ABYX CI/IH(baSHBIX KOTCPECHTHBIX HCTOYHHUKOB

A
MakCUMyMbl — JI = 2ok —, 7 = 0,&1 £ 25+ 3py....

MUHHUMYMBI- H=Q2r+1)— m=0£142,+3,.

3.6.11

Hudpakmus cera. udpakiponnas pemérka. Y clioBue HaOI01eHUs
rIaBHBIX MAKCUMYMOB IPU HOPMAJIbHOM IaJICHUH MOHOXPOMATHYECKOTO
CBeTa ¢ JUIMHOM BOJHBI |1 Ha pemérky ¢ nmepuonaom d: dsi-nghm = mA, m =0,

+/-1, +/-2, +/-3, . .. dsuic>
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3.6.12

[Incnepcnﬂ CBCTa

4 KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM JIY AJIN3M
4.1.1 I'mnores3a M. [1nanka o kBanTax. ®opmymna [lnanka: E = hv
41 ®oronbl. DHeprus Gorona: he E = hv == pc A Umnynbc ¢poToHa: £
hwhp===ccAd
413 ®oroaddext. Onbitel A.I'. CtoneroBa. 3akonsl GoTorddexra
4.1
VYpaBuenue DiiHiuTeiHa 17151 GpoTorddexta: Eporona = JIBBIXOA +
bn Y A
414 EKuHmax, he E(bOTOHa =hy= , he "BpIXOHA = //!;,Kp = Kp 2 ExnH =
= el3an max 2
JlaBnenue ceta. JlaBieHre cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO
4.1.5 MOBEPXHOCThH M Ha TIOJTHOCTHIO MOTJIOMIAIOUTYIO TOBEPXHOCTh
42 OU3NKA ATOMA
42.1 [Inanerapnas Mogenb aToMa
[Toctynater bopa. M3nydenne u nornomieHne GOTOHOB IIPH NEPEXOIe
aToMa C OJTHOTO YPOBHS SHEPTHUH HA JIPYTOi:
422
MIT
JIuneiiuaTeie criekTpbl. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPOAA:
423 _13963B ” 2
Er= . L=
43 OU3UKA ATOMHOI'O SA1PA
Hyxmonnas monens simpa ['eiizenbepra - iBanenko. 3apsij sapa.
43.1

MaccoBoe uncio sigapa. M3oTons
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Av.A—4y 41T
PannoaktuBHOCTb. Anbha-pacnaz; zA "Z-2! bera-
Ay AV O

4.3.2 pacnan. DnekTpoHHbIi P-pacnan: Z°~*Z-1 * — -1° Ve [1o3uTpoHHBIi

P-pacnan: z"—"z-'JI + -1" + VB 'aMmma-u3nydenue

433 3aKoH paJinoakTUBHOTO pacnaga: -"W(t)=N0 * 2 T

434 SAnepuslie peakiuu. Jlenenue u CUHTE3 saep
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«IIpocsemenne», 1996 r.

5. 3apganus obpazoBarenbHOro noprana Pemry EI'D

METOANYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

1. I'.4. Mskumes, b. b. byxosues, H.H. Corckuit ®@u3uka 10 k. @usuka 10 kiacc. ba3oBsliil u
yriay6neHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2023

2. I'.S. Msxues, b.b. Byxosues, B.M. Uapyrun ®@usuka 11 kinacc. ba3oBslii 1 yrimyOneHHbINH
ypoBeHb. YueOHnuk. Mockaa. [Ipocsemienue. 2023

3. A.IlL PeivkeBuu. COopHuK 3ama4 1o ¢usuke. Mocksa, JIpoda, 2005 - 2019 1.

4. Coopnuk 3aaa4 no ¢pusuke st 9-11 kimacco. CocraBurens [.H. Crenanosa. M.:
«IIpocsemenuer», 1996 1.

5. FO.A. Caypos. ®usuka. [Toypounsie pazpadborku. 10 kiacc. [Tocobue s o061meoopa3zoBaTeIbHBIX
opranmsanuii. Mocksa. IIpocsemenne. 2015

6. HO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 xmacc. [Tocobue st 061eoopa3oBaTeIbHBIX
opranusanuil. baszosslii u yriyonenusiii ypoenb. Mocksa. [Ipocsemenue. 2017 r.

7. COOpHUK TECTOBBIX 3a/IaHUH NIl TEMAaTUYECKOTO U UTOroBOro KoHTpoutst. @usuka 10 kimace. M.:
«Murennekt-Llentp», 2004 T.

8. C.M. Anapromeukns, A.C. CayxaeBckuil. @uzuka. «KOHCTpyKTOp» CaMOCTOSITENIbHBIX U
KOHTPOJIBbHBIX paboT. 10 - 11 kmaccel.

9. Tlocobue musa yuureneit. M.: Ilpocsemenwue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. bubnmoreka - Bc€ no npenmery «dusukar. - Pexxum gocryna: http://www.proshkolu.ru
2. BupeoomnsITsl Ha ypokax. - Pexxum nocryna: http://fizika-class.narod.ru
3. HHTepecHble MaTepuaibl K ypokaM (PU3UKH 110 TEMaM; TeCTHI 110 TeMaM; HarJIsIHbIE IOCOOUS K

ypokaMm. - Pexxum poctyma: http:/class-fizika.narod.ru

4. Iudpossie 0Opa3oBaTebHbIC PeCYpCHI. - Pexum gocryna: http://www.openclass.ru
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10.
11.
12.
13.
14.
15.
16.
17.
18.

DneKTpoHHBIEe Y4eOHHUKH 110 (husuke. - Pexxum nocryna: http:// www.fizika.ru
JucrannmonHas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeiThIit Ki1ace. CeTeBoe

obpazoBarenbHOE coo0mIecTBO. http:// www.openclass.ru/node/109715

Enunas komnekus mugpoBbIX 00pa30oBaTENbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

denepanbHbIi IEHTP HHPOPMAITMOHHO-00Pa30BaTEIBLHBIX PECYPCOB.

http://www.fcior.edu.ru/

Wutepner ypok. http://interneturok.ru/ru/school/physics /

I'azera «1 cenTs0ps» Matepuansl o ¢usuke. http://archive.1september.ru/fizww.openclass.ru

AHumanuu gusndeckux o0bexToB. http://physics.nad.ru/

Kuas ¢pusuka: oOyyqaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

Dusuka.ur . http://www.fizika.ru/

Poccuiickas anexTpoHHas mkosna https:/resh.edu.ru/

HOK Mos mikona https://myschool.edu.ru/

Pemry EI'D, OI'D https://phys-ege.sdamgia.ru/
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