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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHMSI OCHOBHOM 00pa3oBaTeNbHOUM Mporpammsl, npeacTtaBieHHbIX B OI'OC
COO, a Takxke c yuérom ¢enepaabHOll pabodeil MporpaMMbl BOCTIHTAHHS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copnepxanue mporpaMmbl 1Mo (u3MKe HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €M M3Y4YeHHUS (DM3WKHA HA YPOBHE CPEIHETO OOIIEro
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[lenTpsl 00pa3oBaHMUs €CTECTBEHHO-HAYYHOM HampaBleHHOCTH «Todka pocray
CO3/aHbl C LENbI0 Pa3BUTHs Y 00y4arOUIMXCsl €CTECTBEHHO-HAYYHOM,
MaTEeMaTU4IECKOH, HHPOPMAIIMOHHON TPAaMOTHOCTH, (DOPMHUPOBAHUSI KPUTHIECKOTO
Y KPEaTUBHOT'O MBIIIUICHUS, COBEPIIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHON
HAIPaBJICHHOCTH, a TAKXKE JJIsI IPAKTUYECKOU OTpabOTKM yueOHOro MaTepuaia mo
yueOHbIM npeaMeraM «Duszukay, «Xumusy», «buomaorus.

eas u 3agaun

e Peanuzaius OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrPAMM MO Y4€OHBIM
IpeAMETaM €CTECTBEHHO-HAYYHOW HANPaBJICHHOCTH, B TOM YHUCJE B paMKax
BHEYPOUHOM JIEATEIIBHOCTH 00 y4arOIIUXCA.

e Pazpa0oTka 1 peanuzaiysi pa3HOYPOBHEBbBIX JOMOIHUTEIbHBIX
0011e00pa3oBaTeNbHBIX IPOrpaMM €CTECTBEHHO-HAYYHOMN HANpPaBJIEHHOCTH, a
TAK€ MHBIX NMPOrPaMM, B TOM YUCII€ B KAHUKYJISPHBIA NEPUO.

e BopieueHue ydamuxcs 1 neaarornacCKmux pa6OTHI/IKOB B IIPOCKTHYIO
ACATCIIBHOCTD.

e Opranu3anus BHEYy4eOHOU JIeATEIbHOCTH B KAHUKYJISIPHBII NIEpHo/I, pa3padoTKa
U peayin3aliusi COOTBETCTBYIOIIMX 00pa30BaTEIbHBIX IPOrpaMM, B TOM YUCIIE JJIs
jarepei, OpraHnu30BaHHBIX 00pa30BaTEIILHBIMU YUPEKACHUSIMU B KAHUKYJISIPHBIN
HEPUOA.



e [ToBeIIeHNE MPOHECCHOHATHPHOTO MAaCTEPCTBA MEIArOTHIECKUX PAOOTHUKOB
IIEHTPA, PEAUTH3YIOIINX OCHOBHBIC U JOTIOJTHUTEBbHBIE 00111e00pa3oBaTeIbHbIE
IPOrPaMMBbL.

e Coznanue neHTpa «Touka pocTa» mpeanosaaraeT pa3BuTe o0pa3oBaTeIbHON
UHPPACTPYKTYphI 00111€00pa30BaTEIbHON OpraHU3aINK, B TOM YHCII€ OCHAIIICHHUE
0011e00pa30BaTeIbHON OpraHU3aAIUY:

* 000pyIOBAaHUEM, CPEICTBAMHU OOYUICHHSI M BOCTIMTAHMS IS U3YUCHUS (B TOM
YHCJIE SKCIIEPUMEHTAIHHOT0) TPEIMETOB, KYPCOB, JUCIUTLINH (MOAYJICH)
€CTECTBEHHO-HAYYHOW HAMPABICHHOCTH TIPH PEATH3AIINN OCHOBHBIX
0011e00pa3oBaTeNbHBIX IMIPOrPaMM M JIOTIOJTHUTEIBHBIX 0011e00pa30BaTeIbHBIX
IPOrpaMM, B TOM YHUCJIC JIJIS PACIIUPEHUS COJICPKaHUS yICOHBIX IIPEIMETOB
«Dusukay, «XuMus», «buoaorusay;

e 000pyI0BaHUEM, CPEACTBAMU OOYUCHHS ¥ BOCTIMTAHHMS JIJIS PEaIU3aIluu
porpaMm JIONOJIHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-HAYUHOU
HaIIPaBJIEHHOCTEM;

¢ KOMIIBIOTCPHBIM U WHBIM O60py,ZIOBaHI/ICM.

[IpoduiibHBINA KOMILIEKT 000PY10BaHUS MOXKET ObITh BEIOPAH ISl
0011e00pazoBaTeNbHbIX OpraHnu3alui, IMEOIIMX Ha MOMEHT CO3JaHus LEHTpa
«Touxka pocra» HAOOp cpeacTB 00yUEHHUS U BOCIIUTAHUS, TOKPHIBAIOIINI CBOUMHU
(yHKIMOHAIBHBIMA BO3MOKHOCTSIMUA 0a30BbI€ MOTPEOHOCTH MTPU U3YUECHUH
y4eOHBIX MpeaMeToB «Dusnkay, «Xumus» u «buonorus».

MuHMManbHO Heobxoanmble GYHKLMOHAbHbIE N TEXHMYECKMe TpeboBaHUA
M MMHUMaNbHOE KonnyecTBo obopyaoBaHMA, NepeyeHb PacxodHblX MaTepPUanos,
cpeacTs obyyeHMA M BOCMUTAHWMA A/1A OCHAWEHMA UeHTPoB «TO4yKa pocTa»
onpegenaoTca PermoHanbHbIM KOOPAMHATOPOM C yyeTom [pMmepHOro nepeyHs
0bopyAoBaHUA, PacXOAHbIX MaTepuanos, cpeacts obydyeHUA U BOCNUTAHMA ANA
co3pgaHna n obecneyeHna PYHKUMOHMPOBAHUA LEHTPOB 0b6pasoBaHMA ecTe-
CTBEHHO-HAy4yHOM HanpaBAeHHOCTU «To4yka pocTa» B o0buieobpa3oBaTe/bHbIX
OpraHuM3aLmAX, PAacnosIOXKeHHbIX B CE/IbCKON MECTHOCTM M MabiX ropoaax.

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca U3k Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3yAbTATHI 10 T0JIaM 00y4YEHUS;

e cojepkaHue yuebHoro npeamera « PU3nKay Mo rogam 00ydeHHs..

®u3rka Kak Hayka O HauOosiee oOLIMX 3aKOHaX MPUPOJbI, BHICTyHas B
KayecTBE yueOHOro mpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHUN 00 oKpykaromem mupe. [IIkoapHBIN Kype GU3HKN — CHCTEMOOOpa3yIOMniA
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOrueH,
buszndeckorr reorpadueld M acTpoHoMmmHei. lMcmonb3oBaHWE U AKTMBHOE



npuMEHeHHe (U3WYECKUX 3HAHUW  OompeAeNsieT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTE€pUalioB C 3aJaHHBIMU CBONCTBAMU WM APYTHUX.
N3yuenne Qusnku BHOCUT OCHOBHOM BKJIaJ B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MUpa OOydYaromwuxcs, B (OpPMUPOBAHUE YMEHUM MPUMEHSTh
HAyYHBIN METO/]] TO3HAHUS NP BHITIOJTHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOKEH PN WIeH, KOTOpble MOXKHO pacCMaTpuBaTh KaK TMPUHIMIBLI €ro
MOCTPOCHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISIETCS JOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX Pa3fesioB (DU3MKH, BKIIFOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOUN (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMM ¢ HEW MaTepuan Kypca (Qusmnku
o0beaMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoOBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATEpUHU, BEUIECTBE H
oJIe.

Hoes eymanumapusayuu. EE€ peanuzanus mpearnojaraeT HWCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHAa (U3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku Cc pa3BuTMeM OOIIECTBA, a TakKXke C MHPOBO33PEHUYECKHMH,
HPaBCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOTIEMaMH.

Hoess  npuxnaowoit  manpasnennocmu. Kypc ¢dusukum mpeamnosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS DJIEMEHTOB
CONlep)KaHMs, TMOCBSAIIEHHBIX OKOJOTMYECKUM TMpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHKU M TEXHOJOTHU, a TakkKe OOCYXICHHS
po0JeM paloOHAIBLHOTO MPUPOAOTOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBIAIOTCS (U3UUecKue Teopuu ((popMHUpOBaAHUE MPEACTABICHUIN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKON TEOPUHU, POIH (PYHIaMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MOpPUpPOAE, TpaHUIAX
NPUMEHUMOCTH TEOpHM, U1 OINHCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHMH U
IIPOIIECCOR).

CHCTeMHO-AESITEIbHOCTHBIN TOAX0I B Kypce (M3HKH pealn3yeTcs MPEexKIe
BCEr0 3a CUET OpraHu3alMy IKCIEPUMEHTATBHON JEATEIbHOCTH 00Yy4YaronIuXcs.
st Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIHOJIB30BAHUE CHUCTEMbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpaTOpHBIX PadoT,
KOTOpBIE B mporpamme 1o (u3uke oO0bEeIUHEHBI B OOIUI CIIMCOK YUYCHHYECKHUX
MpakTUUEeCKUX padoT. BeijeneHne B yka3aHHOM TepedyHe Ja0opaTOpHBIX padoT,



NPOBOJUMBIX IS KOHTPOJS W  OIEHKH, OCYIIECTBIISACTCS yYaCTHHKAMU
00pa30oBaTeIbLHOTO TIPOllecCa HUCXOJs U3 OCOOCHHOCTEW IUIaHUPOBAHUS U
ocHamieHus kabunera ¢umsuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOYYarOIIMMHUCST YMEHHUSIMH TIPOBOJIUTH KOCBEHHBIE W3MEPEHUS, HWCCIICIOBAHMSI
3aBUCUMOCTEH (DU3MYECKMX BEIMYMH M IIOCTAHOBKY OIBITOB TIO IPOBEPKE
IPEIJI0’KEHHBIX THUTIOTES.

bonbiioe BHUMaHWE yHaenseTCs pEHICHUI0 PacYETHBIX U KaueCTBEHHBIX
3amad. [Ipu 3TOM 111 pacdETHRIX 3a7a4 MPUOPUTETOM SIBIIIOTCS 3aa4d C SIBHO
3aIaHHON (DMU3UIECKON MOJIEIIBIO, TIO3BOJISIOIINE PUMCHSITh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK M WHTErpupys 3HaHUS U3
pa3HbBIX pasnenoB. /[ KadyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSCHEHHE TPOTECKAHUS (PU3MYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (M3MYECKOM MOJAENU Mg CUTYallMH MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBammsaimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOro mpoiecca 0a30BbI YpPOBEHb Kypca
(Gbu3KMKU HA YpPOBHE CpeaHEro o01ero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBUSIX
NPEeIMETHOr0 KaOuHeTa (PU3UKU WM B YCJIOBHSX WHTEIPUPOBAHHOTO KaOWHeETa
NPEAMETOB €CTECTBEHHO-HAYYHOro IHuKiaa. B kaOuHeTe (U3UKHU JOKHO OBITh
HeoOXoauMoe JlabopaTopHOe OOOpYyIOBaHHWE ISl BBIMOJHEHUS YKa3aHHBIX B
nporpamMme no QU3MKe Y4eHWYECKUX MPAKTUYECKUX PaboT M JEMOHCTPALMOHHOE
obopyioBaHue.

JleMoHCcTpallmoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JOCTaTOYHOCTH W  OOCECIEYHMBAET IMOCTAaHOBKY
NEPEUMCICHHBIX B IMporpamMme Mo (QU3MKE KIIOYEBBIX JEMOHCTpAIUi s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUH ©  TPOIIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTAILHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHUI.

JlaGopaTtopHoe 00O0pydOBaHUE JJIsi YUYCHMUECKHUX TMPAKTUYECKUX padoT
dbopmMupyercsi B BUAE TEMaTHYECKUX KOMIUIEKTOB M O0ECIEUMBAETCS B pacuere
OTHOTO KOMIUIEKTa Ha JBYX OOYYaOMIMXCA. TeMaTHYeCKHe KOMILIECKTHI
1a00paTOpHOrO OOOpPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TU(PPOBBIX JabopaTopuid.

OCHOBHBIMH TIENISIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe HWHTEpeca W CTPEMJICHHS OOYYAIOIMUXCA K HAYIHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABJICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpoBaHUE
HCCIIEIOBATEILCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;



dbopMupoBaHHE€ HAYYHOIO MHPOBO33PEHUS KaK pe3yJibTaTa H3y4YCHHS
OCHOB CTPOCHHMS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;
dbopMupoBaHWE YMEHHH OOBSICHATH SIBJICHHS C HUCIIOJIb30BAaHUEM
(bU3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTelIbCTB;

dbopMupoBaHue MPEACTABICHUN O POaU (DU3MUKU ISl pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUM.

JlocTikeHnne HTuX 1eneld obecreunBaeTcsl pelieHneM CIEAYIOMUX 3a1ad B
npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEro o0Iiero oopazoBaHus:

npuoOpeTeHre  CHCTeMbl  3HaHMK 00 oommx  (uU3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUSIX, BKJIFOYAs MEXaHHKY,
MOJICKYJISIDHYIO  (PH3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPODU3UKH;

dbopMupoBaHHE€ YMEHHMH TNPUMEHSATh TEOPETUYECKHE 3HAHUSA  JJIs
OOBsACHEHUS (PU3NUECKUX SBICHHM B TIPUPOJE U JJIsA TMPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM )XU3HU,

OCBOCHHUE CIIOCOOOB pEILIEHUS Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHOI
buzudyecko MOAENbI0, 3aJad, IOAPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3ganue (pu3nUecKoit MOJICIH, aICKBATHOM YCIIOBHSM 3aJ1a4H;
MOHUMaHUE (PU3UYECKUX OCHOB M MPUHIIUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO
cpeny;

OBJIQJICHUE METOJAMHU CaMOCTOATEIBHOIO IUIAHUPOBAHUSA U IPOBEACHUSA
(bU3UYECKNX AKCIEPUMEHTOB, aHalv3a M HHTEpHpeTanuu uHpopMaimu,
OMpeAENEHUs JOCTOBEPHOCTH MOJIYYEHHOT O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHUSI YMEHUM MPOEKTHO-UCCIIEI0BATEILCKOM,
TBOPUYECKOU JEATENBHOCTH.

Ha usyuenuwe ¢usuku (6a30BbI YpOBEHb) HAa YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX W
NPAKTUYCCKUX PadOT SABISICTCS PEKOMEHIOBAaHHBIM, YYHMTEIh JElIaeT BHIOOP
NpOBENICHUs JIA0OpaTOPHBIX PAOOT U ONBITOB C YYETOM HHIUBUYAIbHBIX
0COOCHHOCTEH 00yJarOIUXCHI.



COILEPKAHUE OBYYEHUA
10 KIIACC

Pa3zjnesn 1. ®u3uka U MeTOAbI HAYYHOI0 NMO3HAHUS

®usnka — Hayka o mnpuponae. HayuHble mMeTOABI MO3HAHUS OKPYKAIOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B MpOLEcCe II03HAHUA IPUPOJBI.
DKCIEepUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBJICHUNA M TpoueccoB. HaydHbie rumoresbl.
du3nuecKre 3aKOHbI U TEOpPHUH. ['paHMIIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOPpMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI
MUpa, B PAKTUYECKON AEATEIBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble MU IHUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYUKHU.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOrO JBHKECHHS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUAIIbHOW TOYKHU, HMX MPOCKIIMU HA OCHU CHUCTEMbl KOOpIMHAT.
CroxeHue nepeMerieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWXKeHue. | paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHMS, NYyTH U NEPEMEIICHUA
MaTepraabHONW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuuennoe nBuwkeHuwe. JI[BWKE€HME  MaTepHaIbHOM TOYKH MO
OKPYKHOCTH C IOCTOSSHHOW MO MOJAYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTk. [lepuon u yacrora oOpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIIUJIOMETD,
JBU)KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHSL.

[IpeoOpa3zoBanne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGntonenne aBwkeHUs Tena, OPOIIEHHOTO IMMOJA YIJIOM K TOPU3OHTY H
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO OMPEAEICHNUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, IPOMACHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOUM HYIIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocurenbHOCTH  ['anmunes. IlepBeit  3akoH  HeroroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIL MaTEPUAIbHON TOUKU. Tpernit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cumima Tspkectd. IlepBas kocMmudeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKkobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. KoadduimeHt tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>)KEHUU TEJa B dKUIKOCTH WUIIU Ta3e.

[TocTynarensHOE U BpalaTelbHOE JIBIXKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIBI OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpoWCTBA M NPAKTUUYECKOE NPUMEHEHHE: MOAIIMIHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon Herotona.

N3mepenne cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHUs TBEPIOTO Tena. Buasl paBHOBECHSI.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3ydenue aBmxeHus OpycKa Mo HaKJIIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbc MarepuanbHOM TOUYKHM (Tena), CUCTEMbl MaTE€pPUATbHBIX TOYEK.
Nmnynbec cuUilbl U1 U3MEHEHHE HMMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Pabota criipl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKu. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPIUH.

[ToreHumnanbHas DHEpPrusl. [ToreHumnanbHas DHEprus yIpyro
nedhopMHpOBaHHON  mpykuHbl.  [loTeHnmManbHas  sHeprus  Tela  BOJIM3HM
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUWAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTCHIUAIIBHBIX CHWJI C M3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: BOIAOMET, KONED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexon noTeHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3ydyenne abCONMIOTHO HEYNPYroro yjuapa C TMOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW YHEPTrUu
TeJla Ha IPUMEpPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paznea 3. Mosexkyasipuast Gu3nKa 1 TEPMOJAMHAMMKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJEKYISIPHO-KUHETUIECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJECHCTBUS YacTHUI] BeniectBa. MoJenum CTpOEHHs Tra3oB, JKHAKOCTEH U
TBEPBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemectBa. [locTtosinaas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHash TeMmIiiepaTypa Kak Mepa
CpedHeW KUHETHMYECKOW SHEPruM TEIUIOBOrO JABMKEHMs vacTull rasza. lllkarma
temrieparyp KensBrna. 1'a3oBbie 3akoHbBI. YpaBHeHue MenneneeBa—KnanenpoHna.
3axon JlanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mnpeacTaBieHUuE H3OMPOLECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITBI, JTOKA3BIBAIOIINE JTUCKPETHOE CTPOCHHE BemecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUH.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Moguens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJEHCTBHUS.

Mogenb, MILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSIHUSI HJACAIBHOTO rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE WM3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuKu

TepmonnHamuueckass cucreMa. BHyTpeHHAsS dHEpPIrus TEPMOIMHAMUYECKOU
CHUCTEeMBI U crioco0bI €€ n3meHneHnus. KonuuecTBo TerioTel U paboTta. BHyTpeHHssI
SHEpPrusl  OAHOATOMHOrO  HWJEallbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl npH TeIionepeaaye.

[Tonsitue 00 aauabatHom mpouecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJUMHAMUKHM K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonnHamuku. HeoOpatumMocTh poOLIECCOB B IPUPO/IE.

TennoBele  MammHbl.  [IpuHUOMNBL ~ AEWCTBUA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus HSHEPrUM B TEIUIOBBIX MamuHax. KoddduIMeHT mone3Horo
nercTBus TermmoBord MammHbL. [lukn KapHo m ero ko3duiMeHT Imoiie3Horo
JNENCTBUA. DKOJIOTMYECKHUE MPOOJIEMBI TEIIOIHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHUsi, ObITOBON XOJOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTpPEHHEW J3HEpPruM Teia MPU COBEPIICHUH PaOOThI: BBLIET
npoOKu u3 OYTBUIKK TMOJ] JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe MyTéM TpeHus (BUICOAEMOHCTPAITH ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TeEMIIepaTypbl) Tea NpH TEeIionepeaye.

OnbIT 1Mo anauabaTHOMY pAacCIIMPEHUI0 BO3ayXxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, PpEaKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

HN3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

ITapoobpa3oBanre u KoHIeHcanus. Vcrnapenne u kuneHue. AOCONIOTHAS |
OTHOCHUTENIbHAsI BJIAXKHOCTh Bo3ayxa. HacwilmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamwioB. Kuakue kpuctawibl. CoBpemeHHble Marepuanbl. [lnaBneHune u
KpUCTaJLIU3aIus. Y aenbpHas TerioTa miasienus. Cyoaumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHu4yeckre yCTpOMCTBAa M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYyUYECHUS] COBPEMEHHBIX MATEPHUAIIOB, B
TOM YHCJIE HAaHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Halntonenune HarpeBanus U MjiaBjieHUsl KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTaioB.

Vuenuueckuii skcnepumenm, nrabopamophuvle pabomwl

N3mMepeHne 0THOCUTENBHOM BIIA)KHOCTH BO3yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OnekTpu3auusi Teld. ODJEKTpUYECKHil 3apsan. JBa Buaa 3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpaHEHUs
AIEKTPUYECKOT O 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil aneKTpuyecKuil 3apsi.
Onektpuueckoe rmojie. Hanpsok€HHOCTh  AnekTpuueckoro mojs.  [IpuHiun



CYINEPIIO3UILIUM BJICKTPUUYECKUX MOoJie. JIMHMKM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIAL.

PaGora cun  snektpocrarmueckoro  mons.  I[lorenmuman.  Pa3sHocTh
NOTEHIUANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAeHCaTopa.

TexHuuecKkne YyCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
AJIEKTPOMETP, DJJIEKTPOCTATHUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpPHUOOpPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN arIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus 3apsKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cumna toka. [IoCTOIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COIMPOTUBICHUE. Y EIbHOE CONPOTHUBJIICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapAILICIBHOE, CMEIIAHHOE COSAUHEHNE TPOBOTHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYINASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbikaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOOHUKMY. CobcTBenHas U IIpUMeECHast IPOBOJIMMOCTh
noynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUUECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUHNAIMA. DIECKTPOJIN3.



OnexkTpudyeckuid TOK B ra3ax. CaMOCTOSTENbHBIM M HECaAMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHuueckue ycTpoiCcTBA M MNPAKTUYECKOE NPHUMEHEHUE: aMIIEpMETP,
BOJITMETP, pEOCTaT, HCTOYHHKU TOKA, O3JIEKTPOHArpeBaTelibHbIE MpPUOOpHI,
ANIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN 11O/, TajJbBaHUKA.

Jlemoncmpayuu

N3mepenre cuiibl TOKAa U HANPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIUHAPUYECKUX NPOBOAHUKOB OT JJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHNYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OAHOCTOPOHHSSI IPOBOJUMOCTD AUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHue cMEeaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 37eKTpOABMKYIIEH CUIbI UICTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

Hab6monenue amekTpoiusa.

MesknpeaMeTHbIE CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyHIECTBISETCS C
y4€TOM COAEpKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OuoI0TNY, XUMHUH, Teorpady U TEXHOIOTHH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HAOIIOACHNE, SIKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHUCTEMbl YpaBHEHUH, JUHEHHas (QyHKIus,
napalouna, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUN Ha OCH KOOPJIUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBIKEHUE B )XKMBOW mpupoze, Auddy3usi, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAAUH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJIICHUS B AKUBOW IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TeEN, KUAKOCTEH M



ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJIWUTUYECKAsl TUCCOIMAIINS,
raJibBaHUKa.

l'eoepagus: BNaxHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHUE ABMKEHHUH C HCIOJIb30BAHHEM MEXaHU3MOB,
y4éT TpEHHS B TEXHHUKE, IOAIIUITHUKN, WCIOIb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBHUK, KOHIUIIUOHEDP, TEXHOIOTHH
MOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCIC HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIH MIPUHTED, AJIEKTpPOHArpeBaTeIbHbIC puOOopHI,
AIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KIJACC

Pasznen 4. dinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKYUA

[ToctositHHbIE  MarHuThl.  B3aMMOAEHUCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHUOMIO Cyneprno3uiuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
WHYKIUH TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHMTHOTO MOJISI JUIMHHOTO MPSAMOro MPOBOJAHUKA U 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBre mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuiia Jlopenua, €€ MOayJb U HanpaBiieHUe. JIBUKeHHE 3apsyKEHHOW YaCTHIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe anekrpuueckoe moje. ODIEKTPOABMKYIIAS CHIA WHAYKIHU B
MIPOBOJHUKE, TBMKYIIIEMCS TOCTYNATEIbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NaaykTuBHOCTh.  SIBJ€HHME CAMOMHIYKIIMU. OJEKTPOJABIDKYIIAs  CHUJIA
CaMOMHAYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: IOCTOSHHBIE
MAarHMWThl, 3JIEKTPOMArHUTHI, 3JICKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM IOJIEM.

JIvHUM MHOYKIIMA MAarHUTHOT'O TTOJISL.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBrIeHHE DIEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUIIbI MHAYKIHUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne MarHuTHOr O 101 KaTYIIKU C TOKOM.

HccnenoBanne nevcTBUs MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUSA 2JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nen S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHble KO1e0aHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepmon, wacrora, ammuntyaa u ($aza KoieOaHUH.
[IpyxuHHBIN MasTHUK. MareMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHHYECKHUX
kosnebanuit. [IpeBpaiiieHre HEprun Mpy rapMOHUYECKUX KOJICOaHUSIX.

Konebarensubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJIEOAHUS B
UealbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOrUs MEXAYy MEXaHUYECKUMH U
ANEKTPOMarHuTHIMU KojeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPrUu B UJCAIbHOM KOJIeOaTEIbHOM KOHTYPE.

[IpencraBienre o 3aTyxarouux KojeOaHusX. BeIHYK€HHbIE MEXaHUYECKUE
koneOanus. PezoHanc. BeiHY)IeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

Ilepemennblii TOK. CHUHYCOMAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JIEUCTBYIOLEE 3HAYEHUE CHUJIbI TOKA U
HAIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHUE FNEKTPUUECKOM
SHEPruM. JKOJOTMYECKUE PUCKHU TPU MPOU3BOJCTBE eKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHHUH JIEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOAaTenbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTH4YECKUM MasiTHUK ).



Habmonenue 3aryxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

OcuummiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAPSDKEHUSI OT BPEMEHM) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOpPa, KaTyIIKH
MHYKTUBHOCTH M KOHJIEHCATOpA.

Mogenb TUHUYU AJIEKTpONepeaauH.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanre 3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne NEpeMEHHOr0 TOKa B LENM W3 IOCIENO0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHenus. Ilepuoa. CxkopocThb
pacrpocTpaHeHuss W JuiMHa BOJHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBIL.
Nutepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIC BOJHBI. Y CIOBHUS M3YUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B, V B anekrpomarautHoii BonHe. CBoMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHUE, MPETOMIICHUE, MOISpHU3aIs, TUPpaKius,
untepdepeniys. CKOpoCTh MEKTPOMATHUTHBIX BOJH.

[[Ixana >MeKTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTBI pauOCBSI3U U TeNEeBUACHUS. Paninonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAas JWArHOCTHMKAa B TEXHHKE W MEIWIIMHE, paaap,
paguonpuEMHUK, TEICBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHUE MOMEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpaskeHust U IPEIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGntonenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
YacTOTOU KOJIEOaHUH.



UccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHHE, Mossipu3anus, udpakius, nHTephepeHITus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHelHOE pacnpoCTpaHEHUWE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3oOpaxeHuit B
IUIOCKOM 3€pKae.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa mOJIHOTO
BHYTPEHHET0 OTPAYKEHHUSI.

Hucniepcus ceeta. ClioxHBIN cocTaB Oenoro ceera. LBer.

Cobuparomue u pacceuBarouide JuH3bl. ToHkas mauH3a. DOKycHOE
pacCTOsIHME W ONTHYecKash cuja TOHKOM JuH3bl. [locTpoeHue wn3o0OpakeHuili B
coOuparolux U pacceuBaromux jJuH3ax. Gopmyna TOHKON JHH3BI. YBETUYEHUE,
JaBAEMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBust HaOMOEHWS MAaKCUMyMOB M MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M IIPAKTHUYECKOE IIPUMEHEHME: OYKH, JIYIa,
doroanmnapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJSIPOUI.

Jemoncmpayuu

[IpsAsMonuHEWHOE pPACHpPOCTPAHEHUE, OTPAXKEHUE U TNPEIOMIICHHE CBETA.
OnTtuyeckre mpruOopBkI.

[TonnHOE BHyTpeHHEE OTpakeHne. Mozellb CBETOBOJA.

HccnenoBanne cBOMCTB N300paKeHUI B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne natepdepeHnn crera.

Habmonerne nudpakiuy cBera.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIbIO PU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl



N3mepenue nokazarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAIBHON TEOPUH OTHOCUTEJIbHOCTH
['panuubl  OPpUMEHUMOCTHM  KJIacCMYeCcKOoM  mexaHwku.  [loctynartsl
CIICIIMAJIbHOM TEOPUM OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTHU
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHHEe BPEMEHHU U COKpalleHUE
JUTHBL.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3Heprneﬁ 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIbI. SHGPFI/IH
ITOKOA.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®ortonsl. opmyna [Inanka cBsizu 3HEpruu GOTOHA C €ro YaCTOTOM. DHEprus
U UMIyJbC (HOTOHA.

OTtkperTue n uccnenoBanue Gorodddexra. Onwitel A. I'. CroneroBa. 3aKoHBI
dbotoaddexra. YpaBuenue DHIuTeHa 11 Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEro (poToaddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro 0 -4acTHII.
[Inanerapnas mopenb aroma. [loctynatel bopa. W3nydeHne W TOTJIONIEHUE
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHMM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEM 3HEPrur aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOJTHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.

TexHu4ecknue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Hab0ntonenue nHeHyaThIX CIIEKTPOB U3JIYUYECHHUS.

Jlazep.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

HaOmronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOEHMS siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paguoakTuBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITy4dCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBbBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykimoHHas monens suapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbsda-pacnan. ODNEKTpOHHBIM U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [edekt maccol sapa.

S nepHble peakuuu. JlenieHue u cUHTE3 AIEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SIICPHOMN YHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAOMIOCHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHII.

@yH1aMEHTaJIbHbIE B3aUMOAEHCTBUS. EMMHCTBO (pU3NUECKON KAPTUHBI MUPA.

TexHuueckue yCcTpoONCTBA U IMPAKTUYECKOE NPUMEHEHHUE: TO3UMETpP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YACTHIL.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomoi

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Paspnes 8. DiieMeHTHI ACTPOHOMUM M aCTPOPUMKH

DTarnbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

ComnHeunas cucreMa.

Comuue. ConHeuHass akTUBHOCThb. M cTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpalibHbIM KJlace —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTbY» ISl 3BE3]l TJIABHOM MOCJEAOBATENbHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3BoionuMU CoJiHIa U
3BE3]1]. DTaIbl )KU3HHU 3BE3I.

Muneunbiii I[lyte — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CoyiHIIA B
lNamaktrke. Tunel ranakTuk. Paguoranaktuky u kBa3zapbl. YEpHbIE OBIPHI B SApax
rajaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopust bonbmioro B3peiBa. PenukToBoe n3nydeHue.

Macumrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnrlie npobsieMbl aCTpOHOMUMU.

Vuenuueckue nabnooenus

HaOmronennsi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUM NI ONpe/eleHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3usl CEBEPHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon JIyHsl, uranet, Miednoro [1ytw.

O6o0maroiee NOBTOpPeHUE

Ponr ¢u3uku W acTpOHOMUHM B DKOHOMHUYECKOWM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YelIOBeKa, POjb U MEeCTO (PU3UKH
U aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTHHE MHUpPA, POJb (PU3NUECKON TEOpHH
B (OpMUpPOBAaHMM TMPEACTABICHUN O (DU3NUECKON KapTUHE MHPA, MECTO
dbu3nYecKor KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTABIECHUNA O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uzuku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTE€MaTHUKH,
OMOJI0THH, XUMHH, Teorpadyn U TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOJII0IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelIeHHE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUYECKHUE
GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX MPOEKIWHA HA OCHU KOOPAWHAT, CIIOKEHHE BEKTOPOB,
NPOU3BOJHBIE BJIEMEHTapHbIX (YHKIMM, TpU3HAKU TOJ00MS TPEYroJbHUKOB,
oTpeieNIeHHE TUIOMIAIN TUTOCKUX QPUTyp 1 00bEMa Ted.

buonocus: »nekTpudeckue SIBICHUS B KUBOM TMpUpOJie, KojieOaTelbHbIC
JIBW)KEHUS B )KMBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIIIMYECKast CTPYKTypa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMs KPUCTAUTMUECKOW PEMIETKH, CIEKTPATbHBIN
aHaJu3.



l'eoepagpusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJieKW MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, ITPEACKa3aHUE 3eMJICTPSCEHUM.

Texnonocusa: JNVHUM DSJIEKTpOIEpenady, TEHEPATOp MEPEMEHHOrO0 TOKa,
3JIEKTPOJABUIATENIb, WHAYKLIMOHHAS II€Yb, pafap, PaauONPUEMHUK, TEIEBU3O0D,
anteHHa, TenedoH, CBY-meub, NMPOEKIIMOHHBIM ammapar, BOJOKOHHAsl OITHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHETI'O OBIIIET'O OGPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIBTATHl OCBOCHUS YUeOHOTO mnpeameTra «Du3nKay MOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHUE >XHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIONIEerocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTENbHOW OPraHU3aLUu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEeATENbHOCTH YYEHOTO;

OCO3HAHHE JJUIHOTO BKJIAJa B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3InyHbIM cdepaM MNpoPecCHOHAIbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JSKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJI00ATBLHOIO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OmbITa JEATeIbHOCTH HKOJOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeSATeNbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJHU JIeSITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEabHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TIOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHHI, 3a/1aBaTh TapaMETPhl U KPUTEPUHU PEILICHNUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, JTONMYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alUI0 U WHTEPIPETANHI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpPM
IIPEICTABIICHNUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, pecypcocOepeKeHHUs, TPaBOBBIX H OTHUYECKHX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACpXKAHHUS B pa3jMYHBIX (dopMarax c
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHBIE YHHUBeEpPCAJbHbIE Y4eOHbIe IeHCTBHSA:
OCYHIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKKM W BO BHE-ypPOUHOM
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd M CMAT4aTh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUAYaIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTUKECHHUIO: COCTaBJAThH IUIAH JICHCTBHM,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
001K pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM,;

peyiaraTb HOBBIE MPOEKTHI, OICHWBATh HJAEU C TMO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIE IeiicTBHUA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBJISATh MO3HABATENbHYIO ACSITENLHOCTh B 00JacTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, MJIaH BBIMOJIHEHUS MMPAKTUIECKON paboThl ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMeHTUpoBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBHI B JESTEIBbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJIeTh  HABBIKAMU  TIO3HABaTENIbHON  pedrexkcnn  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI pedIICKCHH IS OLICHKH CUTYaIllH, BEIOOpA BEPHOTO
pElIeHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYIHMX TIPU aHalu3e pe3yIbTaToB
NESATENHHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPILEHCTBYETCS AMOIIMOHAJIbHBIN UHTEIJIEKT, Ipenoaramumn
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpEryJMpOBaHUs, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYruX, YYUTHIBATH €ro IMpPH OCYIIECTBIEHUU OOUICHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJTbHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPUPOBATh Ha IpUMEpax poib M MECTO (Pu3MKu B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTepHalibHask TOUKa, MHEPIHAIbHAS CHCTeMa OTCUETa, abCONMIOTHO TBEPOE TEIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KHUHETUYECKON TEOpUU CTPOCHHS BEUIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TeIl, U3MEHEHUE 00bEMA TeJl MIPU HArpEeBaHUH (OXJIAXKIECHUH), TEIIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMS, IUIABJICHWEe, KPUCTAUIA3AINS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
cocylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHMS Traza B  H30Ipoleccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KHHETUYECKasi dHEprusi, MOTEHLUAIbHAs SHEPTUsl, MEXaHUYecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU NPABWIBHO TPAKTOBAThH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3yUCHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBHIE SBJICHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 (OUIIMEHT TIOJIE3HOTO JIEUCTBHSI TEIJIOBOTO JIBUTATENs; TPH OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUECKYI0 BEIMUMHY C IPYTUMHU BEJTMYMHAM;

OTHCHIBATHh U3YYCHHBIC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJICKTPHUECKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIMYHMH, WX OOO3HAUECHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINC
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M TIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DSHEPIHH, 3aKOH COXPaHEHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHMS BEIIECTBAa, TIa30BbIE
3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJTIOTHOM TeMIlepaTypou, MEePBhI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMYyITUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBHUS (TPaHMIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIMIBI JEHCTBUA MAaIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBUSA MX O€30MacCHOTO MCIOIb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh JKCIEPUMEHTHI TI0 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MIPOIIECCOB C HCIOJBb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPU STOM
dbopmynupoBaTth mpoOieMy/3amady W TUNOTE3y Y4eOHOro HAKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, TPOBOIUTH OMBIT H
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSAMbBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMPATh ONTHUMAJBHBIH CIOCOO W3MEPEHHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJI30BAaHUEM TPSMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl IMOJYYCHHOW 3aBUCHMOCTH (DM3UYECKUX BEIMYMH B
BUJIE TaOIUIL U TpadUKOB, IeJaTh BHIBO/BI IO pe3yjIbTaTaM UCCIIEIOBAHNUS,

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C MCIONb30BAHUEM HM3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4dl C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHalN3a YCIOBHSA 3aa9u
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HeoOXoIUMbIe NIl €€ pelleHUs, MPOBOAUTh PACUEThl M OIICHUBATH PEAIbHOCTH
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

penaTh Ka4eCTBEHHBIE 33/1aUl: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCTIONIb30BaTh ~ MPU  PEMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(GOPMAITMOHHBIE TEXHOJOTHH VIS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKJIAJa POCCUUCKUX U 3apyO0CKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecTiedeHuns: 6€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAaHUPOBATH JICSITEIHLHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax posib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJIETIEeH:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TMPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHI U KBAaHTOBOU (DM3HUKU: DIIEKTPUUECKAs] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM M JBWXKYIIMKICS 3apsill, AJEKTPOMArHUTHBIE KoyieOaHUA U
BOJIHBI, TPSMOJIMHEMHOE pPACHPOCTPAHEHUE CBETA, OTPa)XKEHUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JMHENYATOrO0 CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CHJa TOKA, DJIEKTPUUECKOE HAMPSKEHUE, IIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHulW B KoOJeOATENbHOM KOHTYpE, 3apsii M CWiIa TOKa B IMpoOIEcce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YCHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIONIME JIaHHYIO (QU3UYECKYI0 BEIUYHHY C JAPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢u3znueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUsi M UMITYJIbC (OTOHA, IEPUO]T TOTypacIaa, SHEPTUSI CBA3U
ATOMHBIX SiJIep, MpPU OIMUCAHUM MPABWIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHATM3UPOBATh (DU3UYECKUE MPOLIECChl U SIBJICHUS, UCIOIB3Yyd (PU3HUECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIHUH, 3aKOH MPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHeHHE ODWHIITEeHa mna Qororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, IpHu 3TOM Pa3inyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOMTh UM OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTBHI TI0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0O0PYIOBaHUS, MPOBOAMUTH OIBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJICIOBATh 3aBUCUMOCTH (U3MUECKMX BEIWYUH C HCIOJIH30BAHHEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0ro1aTh mpaBuiia O€30MaCHOTO TpyJa MpH IMPOBEICHUU HCCIIETOBaHUI B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESITENBHOCTA C MCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000py1I0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3HUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4u



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a1a4U: BBICTPAaUBaTh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALIMU
U TpeJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMaLUHU, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MNPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA UX OE30MACHOI0 KCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
Ui obecriedeHusi 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBATh pabOTy TpyNNbl, PALMOHAIBHO pacHpeneisaTh OO0S3aHHOCTH U
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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

Hroro no pazueny 24
Paznen 4. JIEKTPOJIUHAMMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOe noje. IeKTpOMarHuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U JIeKTPOMarHUTHBIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 AToMHOE PO 5

https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaioutee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunblie MeT(})]K bl HOEH;)HI/IH 1 bubamorera LOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpa
Ponb u mecTo pusuku B
5 (hopMUpOBaHHH COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITETbHOCTH JTIOACH
Mexannueckoe IBUKEHUE.
OTHOCHTEIIBHOCTh MEXaHHIECKOTO bubnuoreka [IOK
3 1
nBwxeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yYCKOpEHUe
4 PaBHOMEpHOE TIpAMONMHEITHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIMHENHOE 1 bubnuorexa [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOe masieHne. Y CKopeHue 1 bubmuorexa [IOK
CBOOOIHOIO MaJACHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOE nBUKEHUE.
7 JIBr>keHre MaTepuaabHOM TOUYKHU O 1 bubmmorexa [IOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHocutensHocTH ["anumes. 1 bubmuoteka [IOK



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

WuepunanpHble CUCTEMBI OTCYETA.
[IepBsb1it 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [punnun

bubnunorexa LIOK

d CYNEPHOSHIII CHL. BTOpOHVSaKOH https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuaibHOM TOYKH

10 Tpetwnii 3akon HetoToHa myist bubnunorexa LIOK
MaTepHAIBbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cua

11 TsokecTH. [lepBas kocMuueckast bubamorera LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KoadduiuenT tpeHus.

13 Cuita ZEHpOTHBHe;bH(l; npu ,I[BI/I)P;(CHI/II/I bubmorexa LIOK

https://m.edso0.ru/ff0c3f76
TeJla B )KHJIKOCTH WJIN Ta3e
[TocTynarenbHOE U BpaliaTelibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. bu6mmorexka [IOK
MowmeHnT cuibl. Ilnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
NMiynbec MmaTepuanbHONU TOUKH,

15 CHUCTEMBbI MAaTEPUAIIbHBIX TOYEK. bubnuotexa [IOK
NMnynbc cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysibca. PeakTuBHOE JBMKEHNE
Pabora 1 MOIITHOCTE CHJIBL.

16 Kunernueckas 3Heprust MaTepuantbHOW bu6muoteka LIOK
Touku. TeopeMa 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPT U

17 [loTenuuanpHas 3HEprusl. bubnnorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
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https://m.edsoo.ru/ff0c4502

[oTeHnmanbpHas SHEPTHS yIPYTro
ne(hOpMUPOBAHHON NPYKUHBIL.
[NotennuanbHast SHEPTHs TeNa BOIU3U
HOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/ffOc461a

[loTeH1anbHpIe U HETIOTCHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIUAJIBHBIX CHUJI C UBMCHCHUCM

bubmuorexa [IOK

18
MEXaHUYECKON IHEPIUU CUCTEMBI TEIL. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU
JlabopaTtopHas pabota «lccnenoBanue
CBSI3M pa0OTHI CUJIBI C I3MEHEHUEM
19 MEXaHUYECKOW SHEPruu Teja Ha bubmmorexa [IOK
P https://m.edsoo.ru/ff0c478c
MpUMEPE PACTIKEHUS PE3UHOBOTO
KIYyTa»
KonTtponsHast paboTa mmo teme
20 «Kunemaruka. Jlunamuka. 3aKOHBI bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c4b74
COXPAHEHHS B MEXAHHKE)
OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
21 KHHETHYECKOU Teopuu. bpoyHoBCcKkoe bubmioreia LIOK
puH. HpOyH https://m.edsoo.ru/ff0c4dc2
nswkenue. Auddysus
XapakTep IBUKCHUS U
29 B3aUMO/ICIICTBUS YaCTHI] BEIIECTBA. bubnuotexa [IOK
Mogenu cTpoeHust ra3oB, KUIKOCTEH U https://m.edsoo.ru/ffOc4dc2
TBEPABIX TEI
23 Macca monexyin. Konuuecto bu6muoteka LIOK
BeniecTBa. [locrosiHHas ABoraapo https://m.edsoo.ru/ffOc4dc2
24 TemnnoBoe paBHOBecue. TeMrepaTypa u bubnmnoreka [JOK

e€ m3mepenue. [llkana Temneparyp

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
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Llenscus

Wneansueiii raz B MKT. OcnoBHoe

bubmuorexa [IOK

25
ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AbGcoutoTHas TeMIepaTypa Kak Mepa
26 CpeaHel KNHeTUYECKON YHEPTUH bubnmoreka [JOK
JBUKEHHS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona
bubnunorexa LIOK
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
A https://m.edsoo.ru/ff0c511e
JlaboparopHas pabota «MccnenoBanue
28 3aBHCHMOCTH MEXIY IapaMeTpaMu bubmmoreia LIOK
Ay TIapametp https://m.edsoo.ru/ff0c511e
COCTOSIHUS PAa3PEKEHHOIO ra3a
29 H3omporeccel B HI€aIbHOM Ia3e U UX bubnnorexa [IOK
rpaduueckoe nmpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BuyTtpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
30 crocoOsrI e€ u3menenus. Konmuectro bu6mmoteka LIOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOI'O UJI€aJIbHOTO
rasa
bubnunorexa LIOK
31 Bunsl Teruionepenaun
A pe https://m.edso0.ru/ff0c5¢c36
VnenpHas TEMIOEMKOCTh BEIIECTBA.
bu6nunorexa [IOK
32 KosraecTBo TeImioTsl mpu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AquadbaTHbli npouece
33 [lepBblil 3aKOH TEPMOAVHAMUKHU U €I0 bubmuorexa [IOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTs miporieccoB B bubnuoreka [IOK
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npupoe. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHU
35 [Tpunmun aevicreus u KIIZ TermoBoi bubnuorexa [IOK
MaIluHbI https://m.edsoo.ru/ff0c600a
bubmuorexa [IOK
36 Huicn Kapro w ero K111 https://m.edsoo.ru/ff0c600a
37 DKOJIOTHYECKUE MTPOOTEMBI bubnnoreka [JOK
TEIJIO3HEPreTUKH https://m.edsoo.ru/ff0c600a
38 O6o6mmaromuit ypok «MomnekynspHas bubmuorexa [IOK
(uszuka. OCHOBBI TEPMOTUHAMHUKH https://m.edso0.ru/ff0c6938
KonTponbhas paborta o teme
39 «MonexynspHas ¢puznuka. OCHOBBI brbmiorexa LIOK
YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanue 1 KOHIEHCAIUS. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCHUTEIBHAS
41 BJIQXKHOCTh BO3Ayxa. HachllieHHbII bubmmorexa [IOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucramnuueckue u
42 amop(dHbIC Tera. AHU30TPOTIHS bubnnoreka [JOK
CBOMCTB KpucTauioB. XKunkue https://m.edso0.ru/ff0c65f0
KpucTayibl. COBpeMEHHbIE MaTepHAIIbI
[InaBnenue u KpUCTAIIU3ALIHMS.
43 VYaenbHas TEIUIOTA TUIABICHHS bubamorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6nunorexa LIOK
44
YpaBHEeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820
45 DNeKTpU3aIus Te. DIEKTPUICCKUN bubmuorexa [IOK
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3apsia. JBa BUa SJCKTPHUSCKUX
3apsIo0B

https://m.edsoo.ru/ffOc6bcc

[IpoBOHMKH, TUBIIEKTPUKHU U

bubnunorexa LIOK

46 .
HOYMPOBOAHMKH. SAKOH COXPAHEHHS https://m.edsoo.ru/ffOc6bcc
3JICKTPUIECKOTO 3apsiaa
B3aunmopeiictBue 3apsiioB. 3aKoH
47 Kysona. TodedHbIN dIIeKTPUYECKUI bubmaorexa LIOK
Y ’ P https://m.edsoo.ru/ffO0c6ce4
3apsin
Hanpsik€HHOCTB 271EKTPUYECKOTO
nosist. [IpuHnun cyneprno3unumn bubnmnoreka [JOK
48 N
BNIEKTPUYECKUX Nosel. JInnnn https://m.edsoo.ru/ffOc6df2
Hanps>KEHHOCTH
PaGota cui aJeKTpoCTaTHYECKOTro
49 ostst. [lorennman. PazHocTh Bubmaorexa ITOK
) THait. https://m.edsoo.ru/ff0c6f00
MOTEHIAATIOB
IIpOBONHUKH U TUIIIEKTPUKU B
50 3J1I:31<T I([)CTaTI/IqG;HCKOM HOFJ)'IC bubmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MPOHUIIAEMOCTh
butmmoreka [JOK
51 ) g . K
JICKTPOEMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO
52 KOHIEHCATOpa. DHEPIUd 3apsKEHHOTO bubmnorexa [IOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlabopaTtopHast pabota "M3mepenue bubnnoreka [JOK
3EKTPOEMKOCTH KOHJeHcaTopa" https://m.edsoo.ru/ff0c72c0
ITpuHimn neiicTBUS U IpUMEHEHNE
PHHIU A P bubmuorexa [IOK
54 KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO

arnmapara, CTpyHHOro mpuHTepa.

https://m.edsoo.ru/ff0c72c0
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DneKTpocTaTHYeCcKas 3aIuTa.
3a3eMIIeHHe AIIEKTPOIpUOOPOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [10CTOAHHBIN TOK.

bubnnoreka [JOK
55 Cuia Toka. Hanpsixenue. 1
https://m.edsoo.ru/ff0c72c0
Conporusnenue. 3akon Oma a1t
ydacTka Ienu
[TocnenoBarensHoE, MapaieNbHOE,
CMEIIAHHOE COEeIMHEHNE
56 IpOBOAHUKOB. JlabopaTopHas padora Bubmorexa ITOK
P ' patopHai p https://m.edsoo.ru/ff0c74f0
«M3yueHne cMeaHHOTO COeTMHEHUS
pE3UCTOPOBY»
57 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO bubmuotexa [IOK
ToKa. 3aKkoH J[xoynsa-JIenuna https://m.edsoo.ru/ff0c7838
3axon OMa A1 OJIHOM (3aMKHYTOM)
anexTpudeckon 1emu. Koporkoe
58 3aMB;rIE)aHHC JIaGopato HE&I abota bubamorera LOK
' paTopHai p https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS
DNEeKTPOHHAS TTPOBOAMMOCTE TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTD bubmuoreka [JOK
COIIPOTUBJIEHUS] METAJIJIOB OT https://m.edsoo.ru/ff0c7ae0
Temrneparypbl. CBEpXIIPOBOAUMOCTh
50 DJIEKTPUYECKUI TOK B BAKyyMe. bubnmnoreka [JOK
CBolicTBa 3JIEKTPOHHBIX TyYKOB https://m.edsoo.ru/ffOc84ae
[MomynpoBOAHUKH, UX COOCTBEHHASI U
61 IpUMeCHas MpoBoAUMOCTh. CBoOMCTBa bubmmorexa [IOK

p—n-nepexoxa. [loaynpoBogHuKoBBIE
prOOpbI

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUIN TOK B pacTBOpaxX U

pacruiaBax 3JIEKTPOIUTOB. bub6mmoreka LIOK

62 1
DIIEKTPOIUTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DJIEKTPUYECKUI TOK B ras3ax.

63 CaMOCTOSTEeITbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSTENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckre Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acCHOCTH

65 O6o06marmuit ypok 1 bubnmoreka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KounTponbhas paborta o teme
«Qnekrpocraruka. [TocTostHHBIN bubnmoreka LIOK

66 . 1
ANeKTpuuecKuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPerax»

67 PesepHblit ypok. KonTponsHas 1 bubnmoreka [JOK
pabota mo Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. O600IIarONmumii ypok 1 bubmuoteka [IOK
no temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoThI padoThI pecypesr
[TocTosTHHBIE MarHUTHI U UX

1 B3auMO/ieiicTBHe. MarHuTHoe 1oJie. 1 bubmuorexa [JOK
Bexktop MaruuTHOM HHAYKUMH. JIMHUK https://m.edso0.ru/ff0c9778
MarHuTHOM UHAYKIIUH
MaruuTtHoe 1osie NpoBOAHHKA C
TokoM. OnbIT Dpcrena. bu6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO IOJISI KATYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGopaTopHnas pabora 1 1 bubmmorexa [LIOK
«Hccnenosanue nercTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME MAarHUTHOTO I1OJIS Ha

5 JBIKYIIYIOCS 3apsKEHHYIO YaCTHUILY. 1 bu6mmoreka [JOK
Cuna Jlopenna. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOM uHAyKuuu. D1C 1 bu6nuorexa [IOK
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM
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unnykiuu dapanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOW WHIYKIIUK»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIIEHHME
camouHaykiuu. DJIC caMOMHIYKITUH.
DHeprusi MAarHuTHOTO TOJIsl KATYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTponCcTBa U UX
IIPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
2JIEKTPOMArHMTBHI, 3JIEKTPOBUTATENb,
YCKOPHUTEIIHN 3JIEMEHTAPHBIX YACTHII,
MHIYKIUOHHAs N1€Yb

10

Ob6o06maromuit ypok «MarautHoe
moJie. DJICKTPOMarHuTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

Konrponbnas pabora o teme
«MarauTtHoe noie.
DNeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKUE
kosneOaHus. 'apmoHnyeckue
KonebOaHus. YpaBHEHUE
rapMOHUYECKHUX KOIeOaHui.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBaHnue 3aBUCUMOCTH
Nepro/ia Malblx KojaeOaHHii rpy3a Ha
HUTH OT JJTUHBI HUTH U MACChI TPy3a»

14

Konebarenbuslit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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SJICKTPOMArdHuTHbLIC KoJieOaHMs B
nacaaibHOM K0JIEOATEITEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKUMH U
SJICKTPOMArouTHBIMHA KOJIEOAaHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
Kos1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KosiebaHusX. BoiHyX/1eHHbIE
MeXxaHu4eckue kosnedanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennsIil Tok. CHHYCOUAAIBHBIN
IIEpPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYJHOE U
JEUCTBYIONIEE 3HAUYEHHUE CHIIBI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpouszBoacTso,
nepeaya 1 norpedieHue
JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U ITPAaKTUYECKOE
IIPUMEHEHUE IEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa, TMHUN
3JIeKTponepesay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKU TIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.
KynbeTypa ncnonp3zoBanus
AIIEKTPOIHEPTUU B TIOBCETHEBHOM
KU3HH
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MexaHWUeCKUe BOJIHBI, YCIOBHUS
pacmpoctpanenus. [lepuoa. CkopocTh

bubmuorexa [JOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeunbie 1 MPOOIBLHBIE BOJTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTh bubmmorexa [LIOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBolcTBa U ckopocTh. [1lkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJH
[TpuHLIMIIBI pagUOCBSI3U U
24 teneBusieHus. Pazsurue cpeacts
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u bu6muoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHEITHOE pacpoOCTpaHEHHE
26 CBI;Ta B OJIHOPO, 1:)0171 cpe ep bubmmorexa LIOK
IU[ poaL pese. https://m.edsoo.ru/ffOcd350
Toueunslit HICTOYHHK cBeTa. JIyd cBeTa
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [loctpoenue n3obpakeHuit B Bubmmorexa [IOK
$10CTP P https://m.eds00.ru/ff0cd4e0
IJIOCKOM 3€pKajie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHee oTpaxeHue. [IpenenbHblit bu6mmoreka [JOK
YTOJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpakKeHUS
29 Jlaboparopnas pabota «3mepenue bu6muoreka [IOK
[0Ka3aTeJIsi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenue n3o0pakeHu B bu6nmoreka [IOK

nrH3e. Popmylia TOHKOM JIMH3HI.

https://m.edsoo.ru/ffOcddle
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VBennueHue JTNH3EI

JlaGoparoprast pabota

31 «HccrnenoBanue cBOMCTB
M300paKEeHUI B TUH3AX)
Hucnepcus cera. CoxXHbINA COCTaB
32 6enoro cseta. L{get. JlabopaTopHas
pabora «Habmroienue nucnepcuu
CBETa»
Nutepdepennus cera. Judpakuums bubmorexa [IOK
33 N
ceTa. JluppaknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHHUMOCTH
36 KJIACCUYECKON MexaHuKH. [locTynarsl bu6muoreka [IOK
CIeUaJIbHON TEOpUHn https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3ameneHe BpEMEHHU U COKpallleHue bubmorexa LIOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus v UMIYIbC PEISITUBUCTCKON
38 yactunbl. CBsA3b MacChl C YHEPTUEH U bubmmorexa [JOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHS TIOKOSI
Konrponsnas padora «OnTHKa.
39 OCHOBHI cIEIUATBHON TEOPUH bubmorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIEHOCTH»
40 ®otonbl. ®opmyina [Inanka. Dueprus bu6mmoreka [IOK
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U UMIYyJIbC POTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITHE U UCCIIETOBAHNE

bu6mmoreka [IOK
41 . A.T.
porosexra. Onmrro: https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akoHsl hoTor(dhekra. YpaBHeHUue
42 3171HHIT€§H3 nq;q:bomaq)(gema Bubmmoreia LIOK
A : https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» porodddexra
JHasnenue cBeta. OnwiTh [1. H.
43 JlebeneBa. XuMHueCcKoe JEHCTBUE bubmorexa LOK
FIeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoicTsa u
MPAKTUYECKOE MPUMEHEHHE!
44
dboTorneMeHT, GOoTOAATUHUK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3ana4 1mo TemMe «JIEMEHTBI but6mmoreka [IOK
KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mozxenb atoma TomcoHa. ONBITEI
46 Pezepdopna o paccessHUIO 0-4acTH bubmmorexa [IOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJienb aTOMa
bubmuoreka [JOK
47 Hocrynater bopa https://m.edsoo.ru/ffOd0afa
Hznyuenne u nornoieHune GoOTOHOB
48 I I/I}ll'lqe exoje aTOMfI:tJl co Hc()bro OBHSI bubmmorexa [JOK
p pexol . g yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha Ipyroi. Buasl criekTpoB
BomnHosrle cBoiicTBa yacTull. BoiaHEI
49 ne bpoins. KopnyckynspHo- bu6muoreka [IOK

BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE W3JIyYCHHE

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaANOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpexneneHuto cocrasa
PaarOaKTUBHOI'O U3JTYUCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(a-, 6era-, ramma-
u3nyveHus. BnusHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacma.
DNEeKTPOHHBIA U TO3UTPOHHBINA OeTa-
pacnaz. ['amma-uznydyeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B siApE.
SAnepHsle peakuuu. S IepHbIii peakTop.
[TpoOsemsbl, MepCrneKTUBHI,
JKOJIOTMYECKHE aCIIEKThI SIACPHON
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
NO3UTpOoHA. MeTobl HaOMI0IeHUs U
perucTpanuy dJI€MEHTApHBIX YaCTHL.
Kpyrusiii cron «@yHaameHTaabHbIe
B3auMoAeHCTBUA. EAMHCTBO
(bu3nUecKOil KapTHHBI MUPA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro He6a. Co3pesnus,
SIpKHUE 3BE31bI, TUIAHETHI, UX BUAMMOC
nerokenne. CoHeyHas cucreMa

56

Connue. CosnHeyHasi akTUBHOCTb.
NcTtounuk sHeprun CosHIA U 3BE3 ]

57

3BE311bI, NX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TJIABHON



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nocie[oBaTeaIbHOCTU. BHYTpeHHee
cTtpoeHue 38€31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtonun CoJHIIA U 3BE3]T

58

Muneunsiii [lyte — Hama ['anakTuka.
ITomosxenue u aBrxenue CoyHIIa B
lNamaktuke. ['anaktuku. YEpHbIe ABIPHI
B sAJIpax raJakTHK

59

Bcenennas. Pa3zOeranue raiakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe nznydenue.
MeraranakTuka

60

HepemeHHLIe HpO6JIeMI>I ACTPOHOMUU

61

KonrtpomnbHas pabota «1eMeHTHI
aCTPOHOMHUU U acTPOPUIUKID

62

O6o06maromuit ypox. Ponb ¢pusuku u
ACTPOHOMUHU B 3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COITUATIbHOM U
ATUYECKOH chepax NesaTeTbHOCTH
JelIoBeKa

63

O606maromuii ypok. Poib u Mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOI HAy4YHOU KapTUHE MHUpA

64

O6o0matomuii ypok. Pois
¢usnveckoit Teopun B HOpMUPOBAHUU
NpeCTaBICHUN O (PU3UIECKOI
KapTHHE MHUpa

65

O6o06matromuii ypok. Mecto




(hU3UYECKON KapTUHBI MHPa B 00IIIEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIC

PesepBHbIii ypok. MarautHoe mnoie.

66 1
DneKTpoMarHuTHast MHAYKIHS
PesepsHblii ypok. OnTrka. OCHOBbI

67 CHEIMAILHOM Teopuun 1
OTHOCUTEILHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 Bnel\feHTH};F:)TPOHOMI/II/I " ! 1 bubmmorexa OK

https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHue»

2. DAEKTpOHHOE MPWIOKEeHHE K yueOHUKY (B KaneHmapHO-TeMaTH4eCcKOM
IJIAHUPOBAHUHU CO-KPAIIEHHO - D.)

3. PermkeBuu A. 1. @uszuka. 3agaunuk. 10-11 knacce. - M.: Ipoda, 2015. (B

KQJICH/IAPHO-TEMaTUYECKOM IJIaHUPOBAHUM COKpAIllEHHO - P.)

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Msaxummes I'. E., Byxosues b. b. ®u3uka. 10 kimacc. - M.: [Ipocsemenue, 2015.
2. DIeKTpOHHOE MPUIIOKEHUE K yueOHUKY (B kalieH1apHO-TeMaTH4ecKoM
IUTAHUPOBAHUHU CO-KPAIIeHHO - J.)

3. PeimkeBuu A. 1. @usuka. 3agaunuk. 10-11 knacc. - M.: Ipoda, 2015. (B
KAJICH/IAPHO-TEMAaTUYE€CKOM IJIaHUPOBAHUM COKpAIlleHHO - P.)

4. Crenanosa I'. H. Coopuuk 3anau mo ¢usmke. 10-11 kmacc. - M.:
[Ipoceemenue, 2014. (B xa-nenaapHO-TeMaTUHYECKOM IJIAHUPOBAHUHU
cokparieHHo - C.)

5. EnuHbiil TocynapcTBEHHBIN dk3aMeH: Dusuka: TecToBbie 3a0aHus I

noarotoBku kK Equ-nomy I'ocynapcrBennomy Ok3ameny: 10-11 k. / H. H.



Tynekubaena, A. 3. Ilymkapes, M. A. [lpankun, [I. B. Knumentses. - M.:
IIpocsenienue, 2016.
6. 3amanus 175 KOHTposts 3Hanuid o ¢usuke. / O. @. Kabapaun, C. U.

Kab6apaun, B. A.Opnos. M.: IIpocsenienue, 2016.

MN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoreka LIOK https://m.edsoo.ru/

Oo6pa3oBatenbHas miatdopma SAKnace https://www.yaklass.ru/
OopasoBarenbHbiii moptan 1 Centsiops http://bio.1september.ru/

POII https://resh.edu.ru/






		2024-08-28T10:41:25+0700
	Наумова Елена Викторовна
	Я подтверждаю этот документ своей удостоверяющей подписью




