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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro O0IIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBareNbHbIX  opranu3auusax Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOGHUS Kypca (U3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAET:

® [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIKX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAYE€CTBE YUeOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3y4aeMbIX
XuMHel, Ouonoruel, gusmdeckoil reorpadueir u acrpoHomuei. Mcnonp3oBaHue U aKTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHnue ¢pu3nKu BHOCUT OCHOBHOM BKJIaJd B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HayYHbII METOJI TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy Kypca ¢pu3nku JUIsl ypOBHS CpeHEro o0IIero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoIb30BaHUE TYMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoMCTBO € IIHUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peaau3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00Cy>KAeHHsI Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((GHOpMUpOBAHUE TMPEACTABICHUII O CTPYKTYpe MOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucteMHO-JIeTEIbHOCTHBIN MOJIX0A B Kypce (PU3MKH peaau3yeTcs MpexIe BCero 3a cuér
OpraHU3ai IKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIHMCOK
YUEHUYECKUX MPAKTUUYECKUX paboT. BeineneHue B ykazaHHOM mepedyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUA U OCHAIIEeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAZICHHE OOYYAIOUIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBEHHBIE H3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX U KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 33/1a4M C SIBHO 3aJIaHHON (PU3MUYECKON MOJIENbIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyUEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak ¥ UHTErpupys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE MPOTeKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B
OKpYXKArolIe >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHHI0 ydyeOHOro mnpoiiecca 0a30BbIM ypOBEHb Kypca (U3MKM Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEO0X0AMMOE J1Tab0paTOpHOE 000PYIOBAHUE JUISI BHITIOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAaeT IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMme 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUISI WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIC TEeMaTHYECKUX KOMILJIEKTOB M oOOecleuuBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(PPOBBIX TaOOpaTOpHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs (PUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCSd K HAaydYHOMY HW3YYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTaBIEHUH O HAayyHOM MeTOJie TO3HaHUs U (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3yNibTaTa U3Y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O POIM (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
W3YYeHUS Kypca (GU3UKK Ha YPOBHE CPEIHETrO O0IIero 00pa3oBaHMs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAsk MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKux SBJICHUM B NPUPOJE U UIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEIICHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENBIO, 3a7ad, TOJPa3yMEBAIONIMX CAMOCTOSTENbHOE CO3JaHue (HU3HUECKON
MOJIEIN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MYECKUX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHHUECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHalM3a W  HUHTEpHpeTanuu  HUHpOpMalMH,  ONpEeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHsI YMEHUHN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HAa YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYaroIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUS OKpyXkaroumero mupa. Ponb
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue ¢u3nueckux sBiIeHUN U nporeccoB. Hayunble runores3sl. dusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSIL.

Ponp m mecto ¢uszuku B (GOpMHpPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpenHssl CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHUE
MaTepUalbHOM TOUKH, UX MPOEKIMH HAa OCU CUCTEeMbl KoopauHaT. ClokeHHe NepeMeleHnil u
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHENWHOE NBIKEHME. ['paduku 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NePEMEILEHUSI MaTepUaibHONH TOUYKHA OT BPEMEHHU.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHuUs.

KpuBonuneliHoe naBmxeHue. J[[BUkeHHEe MaTepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpoiicTBa M IPAKTUYECKOE TNPUMEHEHHWE: CIUJOMETP, JABH)KECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALMs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpa3oBanue IBUKEHUI C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBm>xeHus Tena, OpOIIeHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

HanpasneHnue cKkopoCcTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXAY  IMyTSAMH,  TPOWJIEHHBIMH  TeJIOM  3a
NIOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHM IpU PABHOYCKOPEHHOM JABM)KEHHU C

HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIapUKa B BA3KOU KUIKOCTH.
W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuaiun otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnumn cynepno3unmu cuil. Bropoit 3akoH HerooTona st
MarepuanbHOU ToUuKU. Tpernii 3akoH Hpl0TOHA [UI MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUsS U cuiia TpeHus nokos. Kospoumment tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUIAKOCTH WM rase.

[ToctynarensHoOe U BpallaTeiabHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEIA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIINIIHUKY, ABH)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

BTtopoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHMSL.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydenue ABm>keHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpanHeHUn 6 MeXaHUKe

HMmnynsc MaTepralbHOM TOYKHU (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CHIIBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3HepTrus ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAIBHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpONCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOJIOMET, KONEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3ydyeHre aOCONMIOTHO HEYNPYroro yiapa € IOMOIIBIO JIBYX OJUHAKOBBIX HHTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3M pabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKOW SHEpruM Tejaa Ha
[IPUMEpPE PaCTSHKEHUSI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETHUECKOW TEOPUU U UX OINBITHOE 0OOCHOBAHUE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTPOCHHS Ta30B, XUAKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOICTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosekyid. KonumdecTBo BelecTsa.
[TocTostnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
ueanpHoro rasa. AOCONIOTHasg TemIrepaTypa Kak Mepa CpeJHell KHUHETHYEeCKOW HSHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I 'paduueckoe mpeacTaBieHre U30MPOILECCOB: U30TepMa,
n30Xxopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mopens OpOYHOBCKOTO JIBHIKEHHUSI.

Mogaens onbita IlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBJICHUS ra3a Ha CTEHKH COocyaa.

OMBITHI, WJUTIOCTPUPYIOLIHE YPABHEHUE COCTOSHUS UJI€aTbHOTO T'a3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucteMa. BHYTpeHHss 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBI U
crocoObI e€ m3MeHeHusi. KonudecTBo TeroTsl U pabota. BHyTpeHHsIs SHEpTUsi 0THOATOMHOTO
UJeaTbHOTO Ta3a. Busl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKITUS, U3ITydeHHE. Y IebHas
TEMI0EMKOCTh BelecTBa. KoanyecTBO TEMIOTHI pHU TEIUIONepeaaye.

[TonsitTne 00 ammabatHoM mporecce. [lepBbiii 3akoH TepMmoanHamuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K m3omporieccaM. [ padudeckas maTepnperanus paboThI rasa.

Bropoii 3akon TepmonuHaMuku. HeoOpaTUMOCTh MPOIIecCOB B IPUPO/IE.

TenoBeie MamuHbL. [[pUHIUTIBL IEHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruIoBbIX MamuHax. Koadduiment noneznoro aeiictBus TeruioBoil Mammuabl. [{ukn KapHo u
ero Kod(hPuIMEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHu4yeckne yCTpOWCTBA M TPAKTUUECKOE NPUMEHEHHWE: JBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH SHEpruu Tela MpPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKM TOJl JIEHCTBHEM C)KaTOr'0 BO3JyXa, HarpeBaHue 3(Qupa B JaTyHHOU TpyOke myTém
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpEeHHEH sHepruu (TeMIeparypbl) Tea npu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Dazoswvie nepexoovt

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue u  kuneHue. AOCOIIOTHAs U
OTHOCUTEIIbHAS BIAKHOCTh BO31yxa. HacklmeHHbIi nap. YaenpHas TeIioTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JIaBJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHble MaTepuaibl. [lnaBrneHwe W KpucTaudzauus. Y enbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHe TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOT'MH MOJIy4CHUA COBPCMCHHBIX MaTcpHraioB, B TOM HHUCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBICHUU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KPUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzauust Ten. ONEeKTpuyeckud 3apsan. JlBa BuAa DIIEKTPUYECKUX 3apsi/iOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  2JIEKTpUYECKHM  3apsi.
Onekrpuueckoe mosie. Hanpsok€HHOCTh 3nekTpuueckoro noss. [lpuHumn cyneprno3uuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratueckoro mosd. Ilorennuan. PasHoCTh MOTEHLMANOB.
IIpOBOIHMKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM T10JI€. JAUDIIEeKTpUUECKas IPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATopA.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHUE: JIJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIAEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL AEHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM ITOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JIM3IEeKTPUKY B 2JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcaTopa OT IUIOIIAAW  IIJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUSL CYLUIECTBOBAHHUS AIEKTPUUECKOrO TOKA. MICTOUYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETIH.

DIIeKTpUUYECKOe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs IPOBOAUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTb COMPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAas MPOBOJUMOCTH MOJYIIPOBOIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBaxX 3JIEKTPOJUTOB. OJIEKTPOIUTUYECKAS
JTUCCOIHAIUS. DIEKTPOIIN3.

DNeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENIbHBIN pa3psia. MomaHus.
I1na3ma.

TexHuueckue yCTpoilcTBa W TPAKTUYECKOE NPUMEHEHHE: aMIepMeTp, BOJBTMETP,
peoctaT, HCTOYHHUKHM TOKA, JJEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JJIMHBI, IUIOLIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeliaHHO€ COeTUHEHUE MPOBOTHUKOB.

IIpsiMoe M3MepeHue 3IEKTPOABMKYIIEH cuiibl. KOpoTkOoe 3aMblkaHHE TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Habmonenue snextponunsa.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCA C Y4ETOM
COZICPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3e C KypcaMH MaTeMaTHKH, OWOJOTHH, XHMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWMSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHUHEWHas ¢(yHkuus, mapabona,
rurepooia, ux rpagKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M WX IPOCKIMH Ha OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannyeckoe ABMKEHHE B JKUBOW mpupoje, 1uddy3us, 0cMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHE), SJICKTPUICCKHE SIBJICHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, SJIEKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIINS, TalIbBAHHUKA.

Tleoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJh30BAHME 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHHUKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOM
XOJIOJWIIBHUK, KOHJAUIIMOHED, TEXHOJIOTUH TOJIyUYEHHs] COBPEMEHHBIX MAaTEPUAIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TPHUHTEP, AJIEKTPOHATpPEeBATEIbHbIE IMPHOOPHI,
AJIEKTPOOCBETUTEINILHBIC TIPUOOPBI, TAJIbBAHHKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMomelcTBHME IMOCTOSHHBIX MAarHUTOB. MarHuTHoOE IOJe€.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cynieprio3uM MarHUTHBIX MOJIeH. JINHUM MarHUTHON
MHAYKIMK. KapThHa TMHUI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NnpoBOJHMKA ¢ TOKOM. KapTmHa nMHMHM MHIYKIMUM MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOIO MPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHne HnekTpOMarHWTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DNEeKTpOoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH IEKTPOMAarHUTHON MHAYKunn Papazes.

BuxpeBoe anekTpuyeckoe moisie. DIEKTPOABMKYIAs CHUJa MHIYKIUU B TPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIaTeIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
ANIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OnbIT DpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a HA HOHBI 3JIEKTPOJIMTA.

SIBrIeHne ANEKTPOMArHUTHOM MHIYKIUU.

IIpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIBI MHAYKIIMU OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yueHne MarHuTHOTO MOJIsl KaTYLIIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON WHIYKITUH.

Pa3pgean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoJ1e0anus

Konebarenpnass cucrema. CBOOOTHBIE MeXaHWUeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepmon, dactora, amrumrtyga W ¢asa konebanuil. [IpyKUHHBIM MasTHUK.
Matematuyeckuii MasTHHK. YpaBHEHHE TapMOHHMYECKUX KojeOanuil. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOrus MEXIy MEXaHWYEeCKUMH ¢ 3JIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UACATLHOM KojeOaTelnbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYX/IeHHbIE MeXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoncTBo, mepenada W MOTPEOJIECHUE AIEKTPUUECKOM SHEPrUu.
DKOJIOTUYECKHE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KympTypa wucnoib30oBaHuUs
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TUHUHU AJIEKTpoIepeaady.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHBIEC KOJIeOaHusI.

OcnumnorpaMmel  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANPSOKEHUST OT BPEMEHH) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHUMH.



Pe3onaHCc mpu MociaenoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mogenb IMHAN 3IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOA MAJIBIX KOJeOaHH rpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne NEepeMEHHOTO TOKa B LEMM W3  IOCJIEA0BATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yciioBUs pacnpocTpaneHus. [lepuoa. CkopocTb pacnpocTpaHeHHs
U januHa BONHBL [lomepedHble W TpoOJONbHBIE BONHBL MHTEephepeHmuss u Audpaxius
MEXaHUYECKUX BOJIH.

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

DNIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS HM3JIy4€HHUs AJICKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarnutHOl BojHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)xKeHHe, MpeloMIIeHue, Moispuszanusd, Aaudpakius, wuHtepdepenius. CKOpoCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe SJIEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUMIIBI paInOCBA3U U TelIeBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEebl.

TexHU4YecKnue YCTpPOWCTBA U IPAKTUYECKOE NMPUMEHEHHME: MY3bIKaJIbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHUKE W MEIUIIMHE, paaap, PaauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Kone6mromieecst Teo Kak HICTOYHUK 3BYKA.

Habmtoienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYeCKHUX BOJIH.

Habmronenue naTepdepeHny u AU pakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOM
KoJe0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX —~ BOJIH:  OTpPaXEHHWE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HTepQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEeHHE CBETa B OJHOPOIHOM cpelie.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKoHBI OoTpaxkeHHs cBeTa. [locTpoeHune H300pa)keHUN B IMIJIOCKOM
3epKaie.

[Ipenmomnenue cBera. 3aKOHBI TMPENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHEIO
OTpaKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. LIBer.

Cobuparolniue ¥ paccewBarolve JHUH3bL. ToHKas JuH3a. DOKyCHOE pPAcCTOSHHE U
ONTHYECKasl CHJIa TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPAIOMINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEIMYEHHE, TaBa€MOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITHKH.



BonnoBass onrtuka. WHrepdepennus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/IEHUS MAKCUMYMOB U MUHUMYMOB B WHTEP(EPEHITMOHHON KapTUHE OT ABYX CHH(DA3ZHBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkmus cBera. [JudpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTHUECKOE MPUMEHEHHME: OYKHM, Jyna, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTHKa, AU(PpaKIHOHHAS
peréTka, moJspous.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTPaKEHHWE U IperoMieHue cBeTa. Onruueckue
IPpUOOPHI.

[TonHoe BHYTpeHHee oTpaxkeHue. Mojienb CBETOBOIA.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

HabGnronenue naTepdEepeHIINN CBETA.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaress IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl TPUMEHUMOCTH KJIacCHUYeCKOW MexaHukH. llocTynaTsl crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh MOJYJII CKOPOCTH CBeTa B BaKyyme, MNPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHUe JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUENU U UMIYIBCOM PEISATUBUCTCKON YaCTULIBI. DHEPIUs OKOS.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®otonbl. @opmyna [Tnanka cBs3u sHEpruM GOTOHA C €r0 YaCTOTOM. DHEPrus U UMIYIbC
dboToHa.

OtkpeiTue u wuccienoanne Gorodpdexkra. Ombitel A. . CroneroBa. 3akoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue YCTpOICTBAa M MpPaKTHUECKOE IMpUMEHEHHE: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEeYHast 6aTapest, CBETOHO/I.

Jlemoncmpayuu

®oTodeKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.



CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuio o -uactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomenue GOTOHOB IpU NEPEXOe aToMa ¢
OJIHOTO YpOBHSl SHEpruum Ha JApyro. Buapl cnekTpoB. CnekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHYKJEHHOE U3JIy4YCHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJIbHbIM aHAIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra nmo onpenesneHuio coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHa W HeWrTpoHa. Hykionnas wmopnens sigpa [eizenOepra—lBaHeHKoO.
3apsn sinpa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydenue. 3akoH
PaAMOaKTUBHOIO pacmaja.
DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegexT maccol sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. Tepmosnepuslii cuHte3. IIpobimembl M MEpCHEKTUBBI  sSAepHON
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKpPBITHE MO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHUYecKne yCTpOWCTBA M NMPAKTHYECKOE NMPUMEHEHHUE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Otansl  pa3BUTHS  acTpoHoMuHU. [IpuknagHOE W MHPOBO33PEHUECKOE 3HAYCHHUE
a4CTPOHOMHH.

Bup 3B€3mH0r0 HeOa. CO3B€3,Z[I/I}I, SIPKUC 3Bé3IlLI, IJIaHCThI, UX BUANMOC IBUKCHUC.
ConHeuHas cucTeMa.

Comnne. ConHeunast akTuBHOCTh. Mcrounmk »Heprum ConHia W 3BE37. 3BE3IBI, WX
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MBI



[JIABHOM TOCJIENOBAaTEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
nocjeaoBarenbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpEMEHHbBIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ["anaktuke. Tunbl
rajJlakTuk. PanuoranakTuky u kBazapel. YEpHbIE ABIPHI B SAPaX FaJIaKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3axkon XaO6na. Pasberanme ramaktuk. Teopust
Bonsbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumroneHnss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIPEJICNICHUs MOJI0KEHHsI HEOEeCHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipKue 3BE3.bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON H
THUYECKOW cdepax AeATeNIbHOCTU 4YelloOBeKa, poJib M MeCTO (U3MKM U acTpPOHOMHM B
COBPEMEHHOW HaydyHOW KapTHHE MHUpA, pOJIb (PHU3MUECKOW TeopuH B (OPMHPOBAHUHU
npeCTaBIeHUN 0 (PU3MUECKON KapTHHE MHUPa, MECTO (PU3NIECKON KapTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBisieTcsl € Y4€TOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaT€MaTUKH, OHMOJIOTUH, XHMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3nueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHH,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBM)KEHUS B
JKUBOM TIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBHE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (GoTochEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpenMera «®dusuka» Ha ypoBHE cpefaHero oOmiero oOpa3oBaHUS
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOTo mpeamMera «Du3HKay ODKHBI OTPAKATh
TFOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLIMXCSl PYKOBOJCTBOBATbCS C(POPMUPOBAHHON BHYTpPEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, IO3UTHBHBIX BHYTPEHHHMX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM ILIEHHOCTSM DPOCCHICKOrO  OOILNEeCTBa,
pacuipeHue XU3HEHHOTO ONbITa M OIbITAa JESITEIBHOCTH B MPOIECCE pealn3aliid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa;

IOPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUYECKUX TI'YMAHUCTHUYECKUX U JEMOKPATHYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TIpa)KIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHNUU B 00pa30BaTEIbHON OpraHU3aIlnu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTH K TYMaHHUTaPHOU U BOJIOHTEPCKOH NI TETLHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTb POCCUHMCKOM IpaX1aHCKONW UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKEHHUSM POCCHMCKHUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JIEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

WHTEpEC K pa3TUYHBIM cdepaM NpodecCHOHANBHON JesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peaqTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HaHHE TJI00aJBbHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



IJIAHUPOBAHUE U OCYLICCTBICHHUE IEHUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBRA;

paclIMpEeHHe OMblTa JIEATEIbHOCTH OSKOJOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHNS:

c(OpMUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUA HU3NYECKOI HAYKU;

OCO3HAHME IICHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTh B MPOLIECCe M3yUEHUS (PU3HKH
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO NEATEIBHOCTh HHINBHIYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (DOPMYJTMPOBAaTh M aKTyaTU3UPOBATH NPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

ONpEeNEeNATh UEIU ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIHM3a UMEIONIUXCS MaTepUATBHBIX
Y HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIIECICTBHUI JACSITEIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIFOUEBBIMU TMOHATUSIMH M METOAAaMHU (U3UUYECKOM
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AEATEeIHLHOCTH B 00JacTh
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIILHOMY TTOMCKY METOJIOB PEIICHUs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOOB MO3HAHUS;

BIIAJETh BHJAMH JACSATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHUSA, €r0 HMHTEpIpETalH,
npeoOpa3oBaHHI0O M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIJABUTATH
TUIIOTE3y €€ pEeIICHUs,, HaXOAUThb apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJM3UPOBATh TIOTYYEHHBIE B XOJ€ pEHICHUS 3aJadyd Pe3yNbTaThl, KPUTHUYECKH
OIICHUBATH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (PopMynHpoBaTH COOCTBEHHBIC 33Ja4M B 00pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHUCJIE TIPH U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.



Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH MOJY4YEeHUs MH(OpMAIUKM (PU3NUECKOTO COAEPKAHUSA U3 MCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH IOMCK, aHalIM3, CHUCTEeMaTU3alul U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIBb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OpraHU3alMOHHBIX 3a7ad C COOJIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOIO COJAEpKaHMs B payiMyHbIX (¢opmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMKM U LEJIEBOM ayAUTOpUM, BBIOMpas ONTUMalbHYIO (opmy
MMpEaACTaBJICHUA U BU3YyaJIU3alluH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU NESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pEHHUs C HCIIOIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHANBUAYAIbHOU PabOTHI;

BbIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX AEHCTBHM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITEeNIbHOCTH, OpPraHU30BBIBATH M KOOPIAMHUPOBATH
JEHUCTBUS N0 €€ JTOCTHKEHHUIO: COCTABIIATH IUJIAH JEHCTBUM, paclpelessiTb poiu € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaX/I0I'0 YYacTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATh WAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh ITO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILIECTBISATh IMO3HABATENIbHYIO JESTENILHOCTh B 00JacTh (PU3UMKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH DPELICHMs] Pacu€THBIX M KAadeCTBEHHBIX 3aJad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4YETOM HUMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHocOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO JPYAULIUU B o00jacTu (U3MKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



J1aBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€HCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAaHUI;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

NpUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIbTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npouiecce AOCTHXEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (U3HKE AJIs
YPOBHSI CpeaHero obmero oOpa3oBaHusi y 00y4YalOMIMXCsl COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEAIOoaraloumii coOpMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIupoOBaHus, BKJIFOYAIOLIETO CaMOKOHTpOIJIb, yMEHHE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOLMOHAIbHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEHI MOTHMBAlLIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIH U YCIEXY,
ONTUMMU3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sI U3 CBOUX BO3MOXHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYIHX,
YUUTBIBATh €T0 MPH OCYIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHHUS C APYTUMHU
JFOIbMU, 3a00THUTHCS, IPOSIBISITH MHTEPEC U pa3pemiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NPAKTUYECKON
JEATEIbHOCTH JIIOEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOUYKa, MHEpLUAIbHAasl CHUCTeMa OTCY€Ta, aOCOIIOTHO TBEPAOE TENO, UACANBHBIM ra3, MoOJENu
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOYEUHBINA AIEKTPUUECKUM 3apsi]l IPU PELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE [BM)KEHHE, CBOOOJHOE NaJeHue Tell,
JBIDKEHUE 110 OKPYXHOCTHM, HHepIHs, B3auMmojeiictBue Ten, audp¢ys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPABIX Tell, U3MEHEeHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJaKIeHUN), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHJCHCAIUs, [UIaBICHUE, KPUCTAJUIM3allns,
KHUIIEHUE, BIAKHOCTh BO3/1yXd, MOBBIIIEHUE JABJICHUS Ta3a IPH €r0 HarpeBaHWM B 3aKPBITOM
coCcyle, CBA3b MEXAy IlapaMeTpaMu COCTOSHMS Ta3a B HM30IpoLEeccaX, JIEKTPU3ALUs Tell,
B3aUMOJICHCTBUE 3aps0B;



OIKCBHIBATh MEXAaHMYECKOE JIBUKECHHE, HCIOJIb3YS (PU3MUYECKHUE BEIWYMHBI: KOOPJIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Tejld, KHHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; HpHU
ONHCAaHUM TPABWJIBHO TPAKTOBAaTh (PUIUYECKHN CMBICT HCIOJIB3YEMBIX BEIUYMH, HX
0003HAUEHHSI U €JMHULIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IpYTUMU BEJIMYUHAMU;

ONMCBHIBATh HW3YYEHHBIC TEILJIOBBIE CBOMCTBA TEl W TEIUIOBBIE SBIICHUS, HCIOJb3YS
¢u3nueckue BEIWYMHBL: JIABJICHUWE Tasza, TEMIIepaTypa, CpenHss KUHETHYECKas SHEprus
XAOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHsSI 3HEprus, paborta raza, KO3(QQHUIMEHT IOJE3HOro ACHCTBUS TEIJIOBOIO
JIBUTATENISA; IPU OMHUCAHUM NTPABUIIBHO TPAKTOBATh (DU3MUYECKHM CMBICI UCIIOJIb3YEMbIX BEJIMYMUH,
uX OOO3HAYCHHMS W EIMHHUIBI, HAXOAUTH (OPMYIbI, CBS3BIBAIOIIME JAHHYIO (PH3UYECKYIO
BEJIMYMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIC JJIEKTPUYECKHE CBOMCTBA BEILECTBA M AIEKTPUYECCKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3UUECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsi, 3JIEKTpUYecKoe IMole,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3HOCTh IOTEHIHAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMU BEJIMUYUHAMUY;

aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHOJb3Yd (U3NYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemMupHoro taroteHud, |, |l u Ill 3akonsr HbroTOHa, 3aK0H coxpaHeHuUs
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIMU CUJI, IPUHIIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPTUU TEIJIOBOIO JABM)KCHHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEpPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHHS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pa3Iuy4aTh yCIOBHUS MX O€30M1aCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX H3MEpPEHUH, Mpu 3TOM  (GOPMYIHPOBAThH
npobiemy/3agayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYHH, IPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO HM3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEW U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MUECKUMH BEIUYMHAMHM C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MpPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3YJIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH B BUJE TaOIHUI] U TpadUKOB, J€J1aTh BBHIBOJbI
10 pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOmoiaTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEISCHUM HCCIEAOBAaHMM B paMKax
y4eOHOr0 OJKCIIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOW U TMPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHNUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIONb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOPMYJIbI, HEOOXOAMMBIE M €€ pelleHus,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUYNHBI,



peliaTh Ka4yeCTBCHHBIE 3aJaud: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEYUBYIO IEMOUYKY
paccyXJIeHUM ¢ OMOpoi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCIONB30BAaTh NPU pEIIEHWH Y4eOHBIX 3aJad COBpEMEHHble HH(OpPMalMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUM, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJy4aeMyro HH(pOpMaIHIo;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSACHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXPaHEHHUS 310POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIei cpee;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLHATIBHBIX POJICH, IUIAHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYallUsIX, a/IeKBAaTHO OLICHHWBATh BKJIAJ] KaXKIOTO M3 YYAaCTHUKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPHUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMN
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUYECKOU
JeSITeIbHOCTH JIFO/ICH, IEJIOCTHOCTD U €TMHCTBO (PM3MUECKOM KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJCICH: TOYCUHBIN
JNIEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM HCTOYHUK CBETa, SAepHas MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7[pa MPH pelieHrnr GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SIBIEHUS (MpolecChl) M OOBACHITH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHuTHOE JEHCTBUS TOKAa, B3aHMMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKINS, JCWCTBHE MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM U JBMIKYIIMHCS 3apsii,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSMOJIMHEHHOE pacIpoCTpaHEHHE CBETA, OTPAKEHHE,
npejomiieHue, wuHTepdepeHus, Iupakuus W TOJApU3alUs CBeTa, JUCHEPCUs CBeTa,
dorornektpudeckuit 3¢ dekt (poroaddexr), cBeToBOE NaBleHNE, BOZHUKHOBEHNE TUHEHYATOTO
CIIEKTpa aToMa BOJ0OPO/Ia, €CTECTBEHHAs! U HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBI: DJEKTPUUECKUN 3apsia, Cuila TOKa, DJIEKTPHUUECKOoe
HaInpsKeHUe, 3JEKTPUUYECKOE CONPOTUBIICHNE, pa3HOCTh MOTEHIIMAIOB, 3JEKTPOIBUKYILAs CHIIA,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJs, cuia Awmmepa, cuna JlopeHIla, WHIYKTHMBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, TMEepPHOJ W YacToTa KoyieOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U Cuja TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHWE M ONTHUYECKas CUja JIMH3bI, TMPU OMUCAHUH MPABHILHO
TPaKTOBAaTh (PU3UYECKUI CMBICT HCIONB3yEMbIX BEIWYMH, MX OOO3HAYCHHS M €IUHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEITHUNHAMU;

ONKCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOIECCHI, HUCIONB3YS (PHU3NUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIHS H
UMIyasC (OTOHA, TMEpPHOJ TOJypacmajga, SHEPTHUs CBSI3UM AaTOMHBIX sIep, MPU ONHUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIONB3YEMbIX BEIMYMH, MX OO0O3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYHHY C JPYTUMH
BEJIMYMHAMU, BRIYUCIATH 3HaAUCHUE (PU3NYECKON BETUIHUHEI;



aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SIBICHUS, WUCHOJB3yd (U3NYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKkoHbl IOCJIEA0BAaTEIbHOIO M MApPAJUIEIBbHOIO COEAMHEHUS
IPOBOJHHUKOB, 3aKkoH Jlxoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOW MHAYKLUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (QoTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpPaHEHUs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3aKkOH paguMoaKTHBHOrO paclajaa, Mpu 3TOM pPa3IN4aTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTh) IPUMEHUMOCTH;

OIpeNieNIATh HaMNpaBICHUE BEKTOpa MHIYKLIMHU MAarHUTHOTO IOJsSI MPOBOAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OIHCHIBATh N300pakeHHE, CO3/IaBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBINOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHHUIO (DU3MUYECKUX SBICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpEHUil: 1npu 3ToM  (OpPMYIHPOBATh
npobiemy/3agadyy M TUNOTe3y Y4eOHOro SKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOKI;

OCYILIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJIbHBIM CIIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbl OLEHKH
HOTPELIHOCTENH N3MEPEHUi];

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAHHEM MPSIMBIX W3MEPEHUI:
IPA 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHI MOJYYEHHOW 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BuAe Ta0iaul W rpaduKoB, JenaTh BBIBOJABI IO pe3yibTaTam
UCCIIE/I0BaHMS;

coOmoaTh mpaBmia 0€30MacHOr0 Tpyda TPU TPOBEICHHHM HCCIEAOBAaHUA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATEICKOW M  IMPOEKTHOH JIEATENILHOCTH C
UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIONIb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pelleHHs,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAaUeHUsS! (PU3UUECKON BETMUNHBI;

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUYMBYIO LIEMIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUNICHWH YYEeOHBIX 3aJad  COBpPEMEHHBbIE HMH(OpMAIMOHHBIE
TEXHOJIOTUM JUI TIOWCKA, CTPYKTYPHPOBAHWS, WHTEPIIPETAIMH U TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJTM3UPOBATh MOJTy4aeMyro HH(OpMAIHIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOUCTB, PA3INIaTh
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUYECKHE 3HAaHWSA 1O (U3UKE B TIOBCEIHEBHOW JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYIIBI, PaMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/aesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI pecypes:
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubnnorexa [HOK
21 Kuriemariica > 0 https://m.edsi.ru/7f4lbf72
bubnnoreka [JOK
2:2 Auaniia ! https://m.edsi.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 bubmorexa IOK
https://m.edsoo.ru/7f41bf72
2.4 MTOBTOPEHUE MPOUJICHHBIX TJIaB
2.5 3aKpeIJICHUE 1 1
Hroro 1o pasneny 20
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
TEOpHH https://m.edsoo0.ru/7f41bf72
bubnnoreka [JOK
32 OCHOBEI TEPMOZHHAMIIKI1 10 1 https:// m.edsi.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELLIECTBA. 5 bubmuoreka [IOK
da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72




Wroro no pazueny 24
Paznen 4. JIEKTPOANHAMUKA
bubnnoreka [HOK
41 eKTpOCTaTIR 10 https://m.edscL)E).ru/7f4lbf72
42 [TocTosHHBIN 251eKTpUUYECKU TOK. TOKH B 12 bubmuorexa [JOK
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 70

[NPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM nupposbIe
Ne n/m P Kourposbnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHTEIEHOCTH https://m.edsoo0.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 7
MEMEHTEI KBAHTOBOI ONTHKII ° https://m.edsoo.ru/7f41c97c
b K
4.2 Crpoenue aToma 4 nommorexa 110

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




4.3 ATOMHOE PO

Uroro no pazgeny

5

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOHIEE TIOBTOPEHUE
bubnuorexa [JOK
61 Obobumaiowee nopTopenne 4 https://m.edsi.ru/7f4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KounyecTBo 4yacoB Jlara JJleKTPOHHBbIE LU (PPOBHIE
B Tema YpoKka KOHTpOJIbeIe HpaKTuqecxne OﬁpaSOBaTe.}Ibele
n/n Bcero U3YYeHUs
padoThI padoThI pecypchl
®usuka — HayKa O PUPOJE.
1 Hayuneie MeT(}),;[(BI HO?I,)H;)HI/JII;I 1 bubamorexa LIOK
05.09.2023  https://m.edsoo.ru/ff0c32e2

OKpPY’KaIoILIEero MUpa
Poine 1 MecTo du3nku B

5 (hopMHpPOBaHUN COBPEMEHHON 1 bubnnorexa [HOK
HAY4YHOU KapTHHBI MHUpa, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATEIbHOCTH JIFOIEU
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHUYECKOTO 1 bu6mmorexa [IOK
nemwkenus. [lepemenienue, 12.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE npsAMoNMHENHOE 1 bubnnoreka [JOK
JBVKECHHE 13.09.2023 = https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE NPSAMOIUHENHOE 1 bubnuoreka [IOK
JIBYDKEHUE 19.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 bu6mmorexa [IOK
CBOOOIHOTO MAaIEHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe 1BUXEHUE.

7 JIEI/DKeHHe MaTepraJIBHOfI TOYKH IO 1 Bubmiorexa LIOK

26.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [IpuHIMIT OTHOCUTENBHOCTH 1 bu6mmoreka [JOK

lanunes. MHeprmanbHbIe CHCTEMBI 27.09.2023  https://m.edsoo.ru/ff0c3be8




otcyeta. [lepBbiii 3akoH HproToHa

Macca tena. Cuia. [lpunnun

9 Cynepno3uluu cui. Bropoii 3akoH bubmmorexa LIOK
5 27.09.2023  https://m.edsoo.ru/ffOc3be8
Herotona 1151 MatepuanbHOH TOUYKH

10 Tperuii 3akoH Herotona s bubmumoreka [IOK
MaTepUaIbHBIX TOYCK 03.10.2023  https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TAroreHus. Cuna

11 TSIKECTH. He;)Bas[ KOCMUYECKas Bubmiorexa LIOK

04.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena 10.10.2023  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koo duument

13 TpeHus. Cuiia COpoTUBIIEHUS IPU bubnnorexa [HOK
IBHKEHUU TEJIA B KUIKOCTHA WIH 11.10.2023  https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpalmaTeaIbHOE

14 JBIKEHHE a0COIFOTHO TBEPAOTO bu6mmorexa [IOK
tenma. MomeHT cuibl. [11e490 CHIThL 17.10.2023  https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHS TBEPAOTO TeENa
NMnynsc MmaTepualbHOM TOYKH,

15 CHUCTEMbI MaTE€PUAIbHBIX TOYEK. bubnuotexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 18.10.2023  https://m.edsoo.ru/ff0c43d6
HUMITYyJTbCa. P€akTUBHOE JIBIKECHHE
PabGoTa 1 MOIIIHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexa [JOK
MarepuanbHOil Touku. Teopema 00 24.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETUYECKOM SHEPT U

17 KonrponsHas pabora no teme bubnuoreka [IOK




18

19

20

21

22

23

«Kunematuka. J{nHamuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE

[ToTenunanbHas SHEPTUSL.
[ToTenuuanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.
[ToTenuuanpHas >Heprus teia
BOJIM3M IOBEPXHOCTH 3eMITH

[TorenumnansHbIe 1
HernoTeHIHaIbHbIe CUIIbl. CBsI3b
paboOTHl HEMTOTEHIIUAIBHBIX CHUII C
U3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpaHEHUS MEXaHHUUECKOW YHEPTUU

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOThI CUITBI
C U3MEHEHNEM MEXaHUYeCKON
SHEPTHUU TeJla Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TE€OpUU. bpOyHOBCKOE ABHKEHHUE.

Audpdysus

Xapaxrtep JIBUKEHUS U
B3aMMOJIECHCTBUS YaCTHUI] BEIIESCTBA.
Mogenu cTpoeHus ra3os,
YKUAJIKOCTEN U TBEPIBIX TEl

Macca MOJICKYIJIL. KoauuecTBo
BemectTBa. IloctosHHas ABOF&I[pO

25.10.2023

07.11.2023

08.11.2023

14.11.2023

15.11.2023

21.11.2023

https://m.edsoo.ru/ff0c4h74

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

24

TennoBoe paBHOBECHE.




Temnepatypa u €€ usMepeHue.
[Ixana remneparyp Llenscus

Wneanpueiii raz B MKT. OcHoBHOE

22.11.2023

bu6mmoreka [IOK

25 ypaBuenre MKT 28.11.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeaHEel KHHETUYECKON SHEPTUU bubnmoreka [JOK
JBHDKCHUSI MOJICKYJ1. Y paBHCHUE 29.11.2023  https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akon JlanbToHa. ['a30BbIC 3aKOHBI 05.12.2023
Jlaboparopnas pabota

98 «HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHHS 06.12.2023
Pa3peKEHHOTO Ta3a»

29 N3onporieccel B naeanbHOM rase u bu6nmoreka [JOK
uX rpaduyeckoe npeacTaBICHIE 12.12.2023 = https://m.edsoo.ru/ff0c570e
Bryrpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 crocoObI €€ N3MECHEHHS. bubmuorexa [JOK
KonmuaecTBo TemnoTs! u pabora. 13.12.2023  https://m.edsoo0.ru/ff0c5952
Buytpennss sneprus
0JIHOATOMHOTO MJICAJIbHOTO ra3a

31 Buasl Tenonepenaun bubmorexa HOK

19.12.2023  https://m.edsoo.ru/ffOc5c36

VnenbHas TEMIOEMKOCTE BEIIIECTBA.

39 KonnuecTBo TemnoTs! npu bubnnorexka [JOK
Teruonepenave. AnnadbaTHbIN 20.12.2023  https://m.edsoo.ru/ff0c5c36

mporecc




[TepBblii 3aKOH TEPMOAMHAMUKHI U

bu6mmoreka [IOK

33
ero NpUMEHEHHE K H30MpoIieccam 26.12.2023  https://m.edsoo.ru/ff0c5efc
34 Heo6pa:H11;400Tb Fpoueccms B BuGmiorexa LIOK
HPHIPOAE. BTOPOH 3AKOH 27.12.2023  https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [punuun nevicteus u KI1J{ bubmuorexa [JOK
TEIUIOBOW MAIlIUHBI 09.01.2024  https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT 10.01.2024
37 DKOJIOTUYECKHE TTPOOIEMBI
TEIJIOOHEPTETUKH 16.01.2024
38 313[(:)61:1? IOI;IIIH;aZp (1())::31/11(21 OcHOBBI Bubmiorexa LIOK
ACKYIIP ' 17.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKI
K
B | o b Omom b orera LIOK
AeKYIIp ' 23.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKHNY
40 ITapooGpa3zoBaHue U KOHAECHCALIMSL. bubnuoreka [IOK
Hcniapenue u KumeHune 17.01.2024  https://m.edsoo.ru/ff0c63b6
o | e
nan OCTh BOSAYXA. TIACHIE 23.01.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrainmuueckne n
o aMOP(bHHe Tena. AHH?;;)(TpOHI/ISI BuGmorexa LIOK
CEOHCTE KPHOTATIOR. KIS 24.01.2024  https://m.eds00.ru/ff0c6510
kpuctasuibl. COBpeMEHHBIC
MaTepHaIbl
43 [TnaBneHue u KpuCTaIIU3AIH. bu6mmoreka [IOK




V nenpHAas TEIUIOTA TIJIABJICHUS. 30.01.2024  https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
44 YpaBHEHHE TeNI0Boro bananca 31.01.2024 https://m.eds00.ru/ff0c6820
g | T ey
DAL Aa JICKTP 06.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsi0B
o | e
YIPOBO ' 06.03.2024  https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa
67 | Konoms Towemh seenmmmeonu BuGanorexa LIOK
Y ’ p 12.03.2024 @ https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsk€HHOCTD 271€KTPUYECKOTO
48 nois. [IpuHDMn cynepnosunuu bubnuoreka [IOK
ANEKTPUUECKUX ToNeH. JInHum 13.03.2024  https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTU
. [TpOBOIHUKH M TUIJICKTPUKH B BuGmiorexa LIOK
SCKTPOCTATHICCKOM HOJIE. 19.03.2024  https://m.eds00.ru/ff0c7018
JusnexTpuyeckasi IpOHUIIAEMOCTD
o | T e
. At 20.03.2024  https://m.eds00.ru/ff0c6f00
IOTEHI[NATIOB
bu6mmorexa [IOK
1 é .K
° EKTPOEMKOCTS. Komencarop 02.04.2024  https://m.eds00.ru/ff0c7126
o | Commmsonen o
OHAeHcaTopa. JHep 03.04.2024  https://m.edsoo.ru/ff0c72c0

3apsHKEHHOI0 KOHAEHCAaTopa




53

54

55

56

57

JlaGopaTtopHas pabora "M3mepenue
ANMEKTPOEMKOCTH KOHEHcaTopa'

[IpunIUN NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBATBLHOTO
ammapara, CTpyHHOTO IPUHTEpA.
DNeKTpOCTaTUYECKas 3aIlNTA.
3azeMiIeHHE AIIEKTPOIPUOOPOB

DIEeKTPUYECKHUM TOK, YCIIOBUS €TO
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

ITocnenoBarenbHOE, NapaIeIbHOE,
CMEIIaHHOE COEeIMHEHHE
poBOJIHUKOB. JIaGopaTopHas
pabota «/3yueHne cMeIaHHoro
COEMHEHUS PE3UCTOPOBY

PaGora u MOIIHOCTB

3IEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

09.04.2024

10.04.2024

16.04.2024

17.04.2024

23.04.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

59

3akon OMa J1st OJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopatopnas pabora «3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTUBICHUS

3J'ICKTpOHHa$I MMpOBOAUMOCTD
TBép,Z[BIX METAJIJIOB. 3aBHUCUMOCTh
CONMPOTUBJICHHUA MCTAJIJIOB OT

24.04.2024

30.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0




temieparypbl. CBEpXIpOBOIMMOCTh

DNEKTPUUYECKUN TOK B BaKyyMe.

00 CBoiicTBa 31€KTPOHHBIX ITYYKOB 01.05.2024
[TomynpoBoHUKH, X COOCTBEHHAS

61 Y TIpUMECHasi MPOBOIUMOCTb. bubnmoreka [JOK
CaoiicTBa p—N-1iepexo/a. 07.05.2024  https://m.edsoo.ru/ff0c84ae
[TorynpoBOTHUKOBEIE PUOOPHI
DJIEKTPUUYECKHIA TOK B PaCTBOPAX H

62 paciuiaBax 3JICKTPOJIMTOB. bubnuorexa [JOK
DIEKTPOTUTHYCCKAS THUCCOIMAITUS. 08.05.2024  https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKUl TOK B ra3ax.

63 CamocTosTeNbHBIN U bubnuorexa [JOK
HECaMOCTOSITSIILHBII pa3psii. 14.05.2024  https://m.edsoo.ru/ffOc84ae
Momnnus. 1lnazma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnmnorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKH 15.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok bubnnorexa [JOK
«DIEeKTPOIMHAMUKAY 21.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbnas pabora no teme

66 «9nektpocraruka. [locTosTHHBIN bubnuorexa [JOK
ayeKTpruecKkuii Tok. TokH B 22.05.2024  https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
P BHBIN K. KonTponsHas

28.05.2024  https://m.edsoo.ru/ffOc8c56

"OnexkrpoguHamMuka"




PesepBHbIil ypok. O6006maronuit bu6mmoreka [IOK
ypok o Temam 10 kiacca 29.05.2024  https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Hara
Tema YpoKa KOHTpOJIbeIe HpaKTuqecxne OﬁpaSOBaTe.}Ibele
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
[TocTosiHHBIE MATHUTHI ¥ UX

1 B3anMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHUTHOM MHTYKIIHH. 05.09.2023  https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHON MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

5 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [HOK
B3aumoericTBre MPOBOTHUKOB C 06.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabora «3yuenue

3 MarHII/:THOIr)o nois[ KaTYIHKI/Iy: 1 1 bubmmorexa LOK

12.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MarHUTHOTO TOJIS Ha
NPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoteka [JOK
«HccnenoBanue AeiCTBUA 13.09.2023  https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy ¢
TOKOM)

JlelicTBME€ MAarHUTHOTO TIOJIST Ha

5 JBHKYILYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK
yactuiny. Cuna Jlopenna. Pabora 19.09.2023 = https://m.edsoo.ru/ff0c9df4
cuiel JlopeHna
DNEeKTpOMarHUTHAS. WHYKIIHSL.

6 [ToTox BeKTOpa MarHUTHOM 1 90.09.2023

nHaykiuu. DJ1C nHaykuuu. 3aKkoH




AJNIEKTPOMArHUTHON MH]TYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

26.09.2023

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

NuaykTuBHOCTS. SBIEHUE
camounaykiuu. J/C
CaMOMHAYKIMHU. DHEPIust
MarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMArHMTHOE 10JIe

27.09.2023

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

10

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHMThl, 3JIEKTPOMarHuThI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

O6o06maromuii ypok «MaraHutHoe
nosie. DNeKTpOMarHuTHas
WHTYKITHS

03.10.2023

04.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0cab82

11

KonTposnbnas padbora no teme
«MarsauTtHoOe 1oue.
DJEeKTPOMAarHUTHAS MHIYKLIUS

10.10.2023

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

12

CB0OOIHBIE MEXaHNYECKHE
kosneOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

11.10.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH

17.10.2023




14

15

16

17

18

nepuoja MajbIx KoyiebaHuii rpy3a
HA HUTH OT JTMHBI HUTH U MacChl
rpy3a»

KoneGarenbHbIl KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
Kosie0aHus B U1€aIbHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJICATIBHOM
K0JIeOAaTEITbHOM KOHTYpE

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarummx
KOJIEOAHHMSIX. BBIHY)K,HGHHBIG
MEXaHHYEeCKHE KOJICOaHus.
Pesonanc. BBIHY)KIICHHLIC
SJICKTPOMArduTHBIC KoJICOaHH

IlepeMeHHBIN TOK.
CunyconganbHbIi epeMEHHBIN
TOK. MOIIHOCTH IEPEMEHHOT0 TOKA.
AMIIIUTYJHOE U AECUCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSIKEHUS
Tpauncdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPIUU

18.10.2023

24.10.2023

25.10.2023

07.11.2023

08.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchb86

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd34

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOI0
TOKa, JINHUH 3JIEKTpOoIiepeaay

14.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOICTBE AJIEKTPOIHEPTUH.

20 Kynbrypa ucnonbszoBanus ) 15.11.2023
AJIEKTPO3HEPTUHU B ITOBCETHEBHOU
KU3HU
MexaHnueckue BOJIHBI, yCIOBUS
acrpocrpaneHnus. [lepuon.
21 IC):KOPPOCprpaCHPOCTpaFI){er/[ISI u Bubmiorexa LIOK
21.11.2023  https://m.edsoo.ru/ffOcca54
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHbI
99 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka 22.11.2023  https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOﬁC”fBa u ckopocts. Illkana bubmmorexa LIOK
28.11.2023  https://m.edsoo.ru/ffOccfe0
JJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBL paguocBsI3u U
24 teneBuaeHus. Pazsurue cpencts 99.11.2023
cBs3u. Pagnonoxanus
o5 KonTponbnas padora «Konedanus bubnnoreka [JOK
¥ BOJTHBD) 05.12.2023  https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE
26 CBETa B OJJHOPOJHOM CpeIE. bubnmnoreka [JOK
TodeuHsbIii HCTOYHHK cBeTa. JIyu 06.12.2023  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/ISI cseta. [loctpoenue bubamorexa IOK
N 12.12.2023 | https://m.edsoo.ru/ffOcd4e0
n300paKeHU B TNIOCKOM 3epKajie
28 [Ipenomnenue ceera. [TonHoe bubmuorexa [JOK




BHYTPEHHEE OTpakeHHE. 13.12.2023  https://m.edsoo.ru/ffOcd7f6
[IpenenbHbIl yroi moJIHOro
BHYTPEHHETO OTPaKECHUS

29 JlaGopaTtopHas paborta «M3mepeHue bubmuorexa [JOK
1oKazaress MPEIOMIICHHS CTEKIIa 19.12.2023 @ https://m.edsoo.ru/ffOcd67a
JIunzsl. [Toctpoenue n3obpaxeHuit

30 B JIMH3E. CDopfdyna TOHKOprJIHHBBI. Bu6mnorexa LIOK

20.12.2023  https://m.edsoo.ru/ffOcddle

YBenuueHue JIUH3bI
JlaGopaTtopHnast pabora

31 «I/IccneILOBa}iHe CBOWCTB 96.12.2023
M300paKCHUM B JIMH3AX»
Hucnepcus ceera. CioxxHbIA COCTaB

32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habmronenue aucnepcun 27.12.2023
CBETa»

33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
csera. [ludpakunoHHas penérka 09.01.2024  https://m.edsoo.ru/ffOced22

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera 10.01.2024  https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIOBHUS MX 16.01.2024
0€30MacHOro NPUMEHEHUS
['paHuIbl IPUMEHUMOCTH

36 KJIACCUYECKONM MEXaHUKH. bu6mmorexa [IOK
[MocTysnarsl crienuaIbHOW TCOPUU 17.01.2024  https://m.edsoo.ru/ffOcf862
OTHOCHTEIBHOCTH

37 OTHOCHUTENBHOCTh bubmuorexa [JOK
OJIHOBPEMEHHOCTH. 3aMe IJICHHE 23.01.2024  https://m.edsoo.ru/ffOcfad2




BPEMCHH U COKpAIICHUEC NJIMHBI

OHeprus U UMIYJbC
PEIATUBUCTCKOM YyacTUIlbl. CBSI3b

bu6mmoreka [IOK

38 MAacChl C HEPTUCH U UMITYIbCOM. 24.01.2024  https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KontponbHas padora «OnrTHKa.
39 OCHOI]:BI cneupll)aanoﬁ TEOpUU bubmorexa HOK
30.01.2024  https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®oronsl. opmymna [1nanka. bubnnorexa [HOK
DHeprus 1 uMItysibc GoToHa 31.01.2024  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuGmmorexa LOK
41 Porospdexra. Ombrrer A. T 06.02.2024  https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Ppororddexra. YpaBHeHHE
42 3171HLHTeI(711)Ha I[JI(I:I(I)(I)OTOB(I)(I;)GKT& bubmorexa IOK
07.02.2024  https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdgexra
apiieane ceera. OnwiTe! [1. H.
43 JJE[[€6GI[€B3. XuUMHAUECKOE TEUCTBUE bubmorexa [JOK
13.02.2024  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTponcTsa u
44 MPAKTHYECKOEe TIPUMEHEHUE:!
dboTosneMeHT, HOTOIATIUHK, 14.02.2024
COJIHEUHast OaTapest, CBETOINO/
45 Pemenne 3aga4 1mo Teme bu6mmorexa [IOK
«IneMEHTHI KBAHTOBOM ONTHKN 20.02.2024  https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcona. OnbITHI
46 Pe3:pq)opﬂa 10 PACCESIHUIO O Bu6miorexa LIOK
21.02.2024  https://m.edsoo.ru/ff0d091a

HaCTHII. HnaHeTapHaﬂ MOACIIb




aTomMa

47 IToctynatel bopa bubmorexa LIOK
27.02.2024  https://m.edsoo.ru/ff0dOafa
Wznydenue u nmornomenrue GOTOHOB

48 IIPHU IIEPEXOJI€ aTOMA C OJTHOTO bubmuorexa [IOK
YPOBHSI SHEPTUHU Ha JAPYToit. Busbl 28.02.2024  https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBEIE cBOMCTBA YaCTHII.

Bounbl ne bpowis.
49 KopnyciyﬂﬁiHO-BonHOBoﬁ bubmmorexa LOK
05.03.2024  https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BBIHYX/ICHHOE H3TyICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnwiTel Pesepdopaa mo bubnuorexa [JOK
OTIPEICIICHUIO COCTaBa 06.03.2024  https://m.edsoo.ru/ff0d0fd2
PaAMOAKTHBHOTO U3ITyICHUS
CgoiicTBa anb(da-, 6era-, ramma-

51 u3iydeHus. BiausHue
pPaIuoOaKTUBHOCTU Ha KUBBIE 12.03.2024
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEHTPOHA.

59 N3oronsl. Anbda-pacna. bubnmnoreka [JOK
DJIeKTPOHHBIN U TTO3UTPOHHBIH 13.03.2024  https://m.edsoo.ru/ff0d1162
Oera-pacrnan. ['amMmma-u3nydeHue
DHeprus CBS3U HYKJIOHOB B SiIpe.

S nepHbie peakuuu. AaepHbii
53 p:aIE[Op. l?lp061;lIeMBI, f[eicneKTan, Bu6miorexa LIOK
19.03.2024  https://m.edsoo0.ru/ff0d1356

SKOJIOTHYECKHE aCMEKTHI SAECPHOU
SHEPreTHKU




54

DNEeMEHTAapHBIE YACTHLIBI.
OtkpeITHE I03UTpOHA. MeTo b
HAOJIIOJIEHUS U pErUCTpaliu
AJIEMEHTapHbIX YacTull. Kpyrislii
croi1 «DyHIaMEHTAJIbHbBIE
B3auMouencTeus. Equncrso
(bu3nvecKoil KapTUHBI MUPA»

20.03.2024

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

55

Bun 3Bé3nqH0r0 HeOa. Co3Be3aus,
SIPKHUE 3BE3BI, INIAHETHI, UX
BuuMoce ABrkeHne. CollHeUHas
cucTeMa

02.04.2024

56

S7

58

59

60

Comnnue. CoaHeuHas aKTHBHOCTD.
Wcrounuk sneprun ConHua v 3B€37

3BE371bl, UX OCHOBHBIC
XapaKTepUCTUKU. 3BE3/bI ITIABHOU
NIOCJIE0BATENBHOCTU. BHYTpeHHEE
ctpoenue 38€31. COBpeMEeHHbIE
MPEJICTaBICHUS O POUCXO0XKICHUU
u 3Botonuu ColHLa U 3BE3]

Mieunsiii [yt — Hama
I'anakTuka. [lonoxenue u
nemxkenne Comnna B ['anakTuke.
I"amakTukn. Y€pHBbIE OBIPHI B SApPAX
TaJaKTUK

Bceenennas. PasOeranue rajakThk.
Teopus bospioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

Hepemennsie npodiaembl

03.04.2024

09.04.2024

10.04.2024

16.04.2024




61

ACTPOHOMUH

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

17.04.2024

23.04.2024

62

O6o06maromuit ypox. Ponb pusuku
¥ aCTPOHOMUU B IKOHOMHUYECKOU,
TEXHOJIOTHYECKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeTbHOCTH
YenoBeKa

24.04.2024

63

O06o6maromuii ypok. Pons 1 Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE
MHpa

30.04.2024

64

65

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(dbopMHpOBaHNY TIPEICTABICHUH O
¢buznyecKoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(Gu3ruecKoit KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJE

01.05.2024

07.05.2024

66

67

PesepBHBIi ypok. MarHuTHoOe 1osie.

DNeKTpOMarHuTHasT WHIYKITUS
PesepBublil ypok. Ontuka. OCHOBBI
CIEeUaIbHON TEOpUHU
OTHOCUTEIbHOCTH

08.05.2024

14.05.2024

68

Pesepnslit ypok. KBantoBas
¢u3uka. DIeMEeHTbl aCTPOHOMUHU U

15.05.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784




‘ acTpou3uku
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
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