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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHUTAHHMS W KOHLEMUUHU MPEnoJaBaHUsl y4eOHOTro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanumu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

CopepxaHue mporpaMMbl Mo (uU3MKe HampaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO -
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUu ux ¢Gu3nKe Ha OA30BOM
YpPOBHE Ha OCHOBE CHCTEMHO- JESITEeIbHOCTHOro mnoxaxona. Ilporpamma mno ¢usuke
cootBercTByeT TpeboBanussM PI'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, IPEIAMETHBIM U
METanpeIMETHBIM pe3yibTaTaM OOyUEHHs, a TAaKXKE YYUTHIBAET HEOOXOIMMOCTh peau3alluu
MEXIPEAMETHBIX CBsi3el (DM3MKU C €CTECTBEHHO -HAayYHBIMH Y4eOHBIMH NpeameTramu. B Heit
OTIPENIeNAIOTCS OCHOBHBIC LIENIM M3Y4eHUs! (PM3MKH HAa YPOBHE CpelHEero odmiero oOpa3oBaHws,
IUIAHUPYEMbIE pe3yNbTaThl OCBOCHUS Kypca (M3HMKH: JIMYHOCTHBIC, METaIllpeIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIEC PE3yIbTaThI MO roJIaM O0yUYeHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3uKa» mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPO/IBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHI 00 OKpyXarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHON BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS NP BHIMOJIHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (hu3uKH 1751 yPOBHS CpellHEro o01iero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuszanus mpeanosiaraeT UCMOIb30BaHHE T'YMaHUTAPHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKHMH MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS HIIEMEHTOB COJEPKaHMS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepkHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeJHEero obuero oOpa3oBaHUs
ABIISIOTCS  (pu3udeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKType IOCTPOCHUS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, JJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHHI U IIPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0 B Kypce (DU3MKU pealn3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aluy SKCIIEPHUMEHTAILHON JEeATeTbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(UMK — ITO UCTOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usnke oObeAMHEHBI B OONIMH CIHCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAHUPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sTom
o0ecrieunBaeTcsi OBJIAJCHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHHIO PAacUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu aTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3NYECKOH MOJIEINbIO,
MO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zieiioB. /s KaueCTBEeHHBIX 3a/1a4 PHOPHUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuWHeTa (M3MKHU WIH B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MpPEeJAMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
(bu3HUKH TOJKHO OBITH HEOOXO0MMOE Ta0opaTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 10 (QHU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOE 00opynoBaHuE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUYMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOTpaMMe TI0
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HIMIUPHYUECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECTeuMBaeTCs B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
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pa3sBUTHE TMPEJICTaBICHUH O HayyHOM MeETOJe TIO3HaHus U (HOopMHUpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHnEe YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

¢dbopmHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkenne 3TUX menel oOecreyrBaeTcsl peluIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0ImMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIKOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

(GopMUpOBaHHE YMEHUN MPUMEHATh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS
buznyecKkux SBJICHWH B TNPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
MOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHsS pPAa3IMYHBIX 33Jad C SBHO 3a/JaHHON (u3myeckoit
MOJIEIbIO, 3aJa4, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/aHue (U3NUECKOn
MOJIEJIN, aJICKBATHOW YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKUX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIaHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHalu3a W  HUHTEepIpeTauud  UHGOpMALMU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIyYEHHOT'O pe3y/bTaTa;

CO3JJaHUE YCIIOBUM IS Pa3BUTHSL YMEHHM NPOEKTHO-UCCIIEN0BATEIBCKOW, TBOPUYECKOU
JEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpPOBHE CpEAHErO OOIIero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2

yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMmme no (Gpusmke nepeyeHb 1a00paTOPHBIX U MPAKTHYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb J€laeT BbIOOp MpOBeAEHUs J1a0OpaTOpHbIX padoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydnsle MeTonbl MO3HaHUSA OKpy’Karowmero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIOJIEH.

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE MpsMONIMHEIHOe NnBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHe MarepuanibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHu4yeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHHUE: CHUIOMETp, IBUIKEHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEEIeHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHMSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Bropoit 3akon HerooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalibHbIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJBbXKEHUs U cuia TpeHus nokos. Koaddumment Tpenus. Cuiaa cCOmpoTUBIICHUS
IIPU IBUKEHUU TeJIa B KUJKOCTH WM rase.

[ToctynarensHOe U BpaliaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcimoBus paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: MOAIIMIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEepLUHH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMariui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MMOIBEME U MAJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHue ABMKEeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmanuu.

Hccnenosanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akoHbl COXpaneHUusn 6 MexaHuKe

Nmmynsc MaTtepuaabHOM TOYKH (Teja), CUCTEMBbI MaTePUATBHBIX TOUYEK. MIMIybe CHITBI
VM3MEHEHUE UMITYJIbCA TeJA. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABMKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 M3MEHEHMHM KUHETUYECKOU
SHEPIUM.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[ToTeHnnanbHas SHEPTUS TeNa BOIM3U MTOBEPXHOCTH 3EMITH.

[ToreHnnanpHbBle M HEMOTEHIMANbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEpP, MPYKUHHBII
MUACTOJIET, JBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.



[Tepexo MOTEHITMAIBHON SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHrne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJMHAKOBBIX HHTSHBIX
MasATHHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHHMYECKOW SHEpruu Teja Ha
pUMepe pacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBwxkenme. Juddysms. XapakTep ABWKEHUS ¥ B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJlenu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tell M OOBSCHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[locTostnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKOH TEOPHH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B uaeanbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIeHne N30MPOLECCOB: N30TEpMa,
u30xo0pa, nzodapa.

TexHuueckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OpPTraHUYECKUX COETMHEHUI.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO Ira3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0béma
KOMHATBHI, IaBJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS Pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsT 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss SHEprHsi OAHOATOMHOTO
UjeanbHOro raza. Buasl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKLIUS, U3TydeHHe. Y AebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. llpumeHenue
MIEPBOTr0 3aKOHA TEPMOAMHAMHUKY K H30MpoiieccaM. [ papudeckast HHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.



Tennopsie MamuHbL. [[puHIMIBL eHCcTBUS TEIIOBRIX MantuH. [IpeoOpa3zoBanus SHEPTUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teroBoid mMammubl. Lukin KapHo n
ero Ko3((HUIMEHT MOJE3HOTO NEHCTBHS. DKOIOTUIECKHE TPOOIEMbI TeIIOHEPT ETHKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue sQupa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHEIO CTOPAHUS, PEAKTUBHOT'O JIBUraTEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcrmapenne wu  kureHue. AOCOMOTHAsS U
OTHOCHUTEIIbHAs BJIXKHOCTh BO3/yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramiumzauus. YJenbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

TexHUYECKHE YCTPOWCTBA W TPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP WM TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TIIOJIYYCHUS COBPEMCHHBIX MAaTepuajioB, B TOM  YHCIE
HAaHOMAaTepPHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMNYECKOTO BEIIeCTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. dnexmpocmamuka

OnexTpuzauuss Tel. OJEKTpUUecKMd 3apsna. /JIBa BHIa DIJIEKTPUUECKHUX 3apsiIoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKN. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsnoB. 3akoH Kymona. ToudeyHBll  3JIEKTpUYECKHMM — 3apsifl.
OnekTtpuuyeckoe mnoiae. Hampsxk€éHHOCTh 3nekTpudeckoro mnois. [lpuHnumn cynepnosunun
EKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIS.

PaGora cunm snexrpocraruueckoro moisis.  [loTeHmwan. Pa3HOCT  MOTEHIIHMATIOB.
[IpOoBOTHUKY M AUDIIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. JluanekTprudeckasl IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPTHs
3apsKEHHOT0 KOHJIEHCATOpA.



TexHu4eckne yCcTpoWCTBa M MPAKTHYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpOoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3alIMTA.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JI€.

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

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOrO TOKa. VICTOYHMKH TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOImHOCTb 3EKTPUYECKOTO TOKA.

DONeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) AyiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh CONIPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil ToK B BakyyMe. CBONCTBA 3JI€KTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHash MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lomynpoBoJHUKOBBIE TPHOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JTUCccoanus. JNEKTPOIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIN pa3pax. MomaHus.
ITna3ma.

TexHnueckue yCTpoilcTBAa M TPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Ipsamoe m3MepeHHe 3IEKTPOJABMKYIIEeH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
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[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSIS POBOIMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOI0 COEAIMHEHHS PE3UCTOPOB.

N3mepenue HIeKTPOABWXKYLIEH CHJIBI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAyYHOI'O I1O3HAHUS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznuyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHWI, JHHEWHas ¢QyHKOms, mapabona,
runep0oia, ux rpaQuKu U CBOICTBA, TPUTOHOMETpUYeCcKHe (PyHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBHKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0OMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaut, TEMJIOBOE PAaBHOBECHUE), HIEKTPUUECKUE SBICHUS B
JKUBOU IIPUPOE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, JIEKTPOJIMTUYECKAs AUCCOLUALINS, TaJIbBAaHHKA.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNE IBUKEHUHN C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TMOJIIMIIHUKH, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJUIIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIyYeHHUs] COBPEMEHHBIX MaTepHUasioB, B TOM YHCIIE
HAaHOMATepHallioB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHYecKas  3allluTa,  3a3eMJICHue
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEpP, IJIEKTpoOHArpeBaTelibHble MPUOOPHL,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrosiHHbIe MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop marHuTHOM MHAYKIMH. [I[puHIMI Cyneprno3nuiuy MarHUTHBIX NTOJIeH. JIMHUKM MarHUTHON
uHaykuuu. KaptuHa aiuHui MarHUTHOM MHYKIUHU TOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapThHa NWHMA MHAYKIIMUM MarHUTHOTO IO
JUIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOIO KOJIBLEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.
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Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsKEHHOW 4YacTUIlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHne DNEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEeKTOpa MarHUTHOM HMHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa UHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAykuuu dapanes.

BuxpeBoe siiekTpuueckoe IMoje. DNEKTPOJBMXKYIIass Cuia HHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILAsl CHUJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE I0JI€.

TexHuueckue ycTpoiicTBa M IPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIUOHHAS 11€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABHKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
IIOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

M3y4eHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

Hccnenoanue qeicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nea S. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€OAHUS

Konebarenbnast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUeckue
konebanus. Ilepwon, dacrora, ammoutyga u (aza konebanuil. [IpyXMHHBII MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaiieHnue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
KoleOaTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYEeCKUE KoeOaHusl.
Pe3onanc. BeinyXa€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHUS.

ITepemenHbIi TOK. CHHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JENCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKECHUS.
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Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPEOJICHUE DICKTPUUCCKON DHEPTHUH.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wuCHogb30BaHuUs
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHUECKUN
MasITHUK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmonenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmunorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc nmpu mocnenoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH H
KOH/JIEHCATOpA.

Monenb TUHUY 2IEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanre 3aBUCUMOCTH TIEPHOA MAJIBIX KOJICOAHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOJIHBI, yciioBus pacupoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHus
U januHa BonHBL [lomepeunble W mpojonbHble BOJHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3Jy4YEHHUs DJIEKTPOMATrHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B snextpomaruutHo#l BomHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)xX€HHe, MpeloMIIeHue, Moispu3anus, Audpaknus, wuHtepdepenius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe SJIeKTPOMArHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPYIKAIOIIEH CPEIbl.

TexHU4YecKne YCTpPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKaJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIULMHE, paaap, PaaAUuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIBHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHUs U IPETOMIICHUST MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeHIny 1 UG pakiinu MEXaHUMIeCKUX BOJTH.

3BYKOBOI pe30HAHC.

12



HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuneliHoe pacpocTpaHEeHHE CBETa B OJHOPOIHOMN cpejie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne M300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKkOHbI MpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron IMOJHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasl CHila TOHKOM JIH3bI. [locTpoeHne n3odpaxeHuii B coOMparoninx U pacCceuBaroIInX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. HWutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B WHTEP(EPEHITMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxiuuonHas pemérka. YcioBue HaOMIOACHHUS TIJIAaBHBIX
MaKCHMYMOB IIPH MaJIECHUH MOHOXPOMATUYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE IMPUMEHEHHE: O4YKH, Jymna, Qoroammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKA, AUQPpPaKIHOHHAS
peméTKa, NoJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHe, OTpakeHHWE U MperoMieHue cBeTa. Onrtuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHTEILHOCTH
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['paHuubl NMPUMEHUMOCTH KJIACCMYECKOM MeXaHWKH. [locTynarsl cnenuanbHOM TEOopHH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJISI CKOPOCTM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
doToHa.
Otkpeitie u wuccnenoBanue Qorodddexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreitna 1 Gotorddexra. «Kpacnas rpanuna» hotosddexra.
JlaBnenue ceera. Onwitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHUYECKHE YCTPOMCTBA M TPAKTHYECKOE NpUMEHEHHE: (OTOdIeMeHT, (OTOIATIHK,
coJlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
monenb atoMa. [locrynater bopa. Usnydenue u mornomieHue GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHekTp YpOBHEHl SHEpruu aroma
BOJIOpOJA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3TyYEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB U3TyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
OKCIMEPUMEHTHI,  JTOKA3bIBAIOIINE  CIIOKHOCTH CTPOCHHsI  sjpa. OTkphITHE
pamguoaktuBHOCTH. OmbITH Pe3epdopnaa mo onpeneneHno coctaBa paauoaKTUBHOT'O U3ITYYCHHUS.
CsaoticTBa anbda-, 6era-, raMma-u3ITydeHus. BiusHue paguoakTHBHOCTH HA KUBBIE OpPTraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.
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Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
paZioaKTUBHOIO pacraja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepusiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TMEpPCIEKTHBBI  SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHu4ecknue yCTpOMCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: JA03UMETp, KaMmepa BuiibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3NKH

Oranbel  pa3BuTUsA  acTpoHOMMH. llpuxiiagHoe UM MHMpOBO33pEHUYECKOE 3HAYECHHE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounumk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpaMma «CHEKTpaldbHBIM KJIacC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
NOCIIE0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNN U 3BoaroLu CoslHIA U 3BE3/. DTalbl )KU3HU 3BE3 L.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxkenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIeHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THUYECKON cdepax JesATeNbHOCTH 4YeJOBEKa, poJib W MecTo (U3MKM U acTPOHOMUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PU3HUECKOW Teopur B (HOPMHPOBAHUU
npeacTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H
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N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 11 Kimacce oCymecTBIsSeTCs € y4ETOM
COJIepXKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHHS:
SIBIICHHE, Hay4HbId (akT, rumore3a, (usuyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
AKCIEPUMEHT, MOJICITUPOBAHKE, MOJICIIh, U3MEPCHUE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLIUU: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOCKIIMM Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC JIEMEHTApHBIX (DYHKIIHIA,
NPU3HAKH TIOJJO0HS TPEYTOJILHUKOB, OTPEICIICHUE TUIOMAN TUNIOCKUX QUryp 1 00bEMa Tell.

buonoeusn: »nexrpuyeckue SBICHUS B JKMBOW NpUpoze, KojeOaTenbHBbIC IBIKEHUS B
KUBOW TPHUPOJE, ONTHYECKHE SBJICHHS B JKMBOH NpPUpPOJAE, ACUCTBUE paJHallMU Ha >KUBBIC
OpraHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJICKYJ, KPHCTAUIMYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJIKH MAarHUTHBIX PyHA, (POTOCHEMKA 3EMHOM
MIOBEPXHOCTH, MPEJICKa3aHUE 3EMIICTPSICCHH.

Texnonocus: JTUHUM DIIEKTpOIEpeIad, TeHepaTop MEPEeMEHHOTO TOKA, 3JICKTPOIBUIaTEIb,
WHAYKIMOHHAs TIeYb, pajap, paauoNpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHKEHHE  CJHEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HalpaBJIeHUH BOCIUTATENbHOM JESITEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEJIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECaX T'PaXKTAaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJIEHUN B 00pa3oBaTeIbHON OpraHU3allu;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNUBOTO OY/IYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANBHON JesITeIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOrNY€eCKOT0 BOCTIUTAHMS:
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C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJIO0AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHMCTBHM B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L€ YCTOMYMBOIO Pa3BUTHI YEJIOBEYECTBA;

pacuIMpeHHe OmblTa JeATENbHOCTH HKOJOIMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEOIIUXCcs 3HaHUi 110 (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

OCO3HaHME LIECHHOCTU HAyYHOU JEATEIIbHOCTH, TOTOBHOCTh B MpOLlecCe U3Y4YEeHUs PU3UKU
OCYIIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBble JloruyecKue aeiicTBHS:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTepUATbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEATBLHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W METOoAaMu (pU3UYecKoi
HayKH;

BJIQ/ICTh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIBCKON M MPOEKTHON AESITeNHhHOCTH B 00JacTU
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3329
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHWIO HOBOTO 3HAHUS, €0 HHTEPIpPETaIuH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JIMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIJABUTATH
TUTOTe3y €€ pelleHHs, HaXOIUTh apTyMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATh TIONYyYEHHBIE B XOJ€ peUICHHS 3a7add pPe3yiabTaThl, KPUTHUYECKU
OIICHUBAThH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUpPOBATH COOCTBEHHBIE 33/J1a4d B 00Opa30BaTEIBHOM ACSATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;
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YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE OAX0Abl U PELICHHUS;

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJISATH IOMCK, aHajiu3, CHCTEMAaTHU3aLUI U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPE/ICTABICHHUS;

OLIGHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIBb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3aJady C COOJIIOIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasMyHbIX (opmaTax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJNEeBOM ayauTopuu, BbBIOMpas ONTUMAIbHYIO  (GOpMYy
IIPEJICTaBICHUS U BU3YyaIU3a1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUSA:

OCYIIECTBIISITH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOI! 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(DIMKTHBIX CUTYAIlMH U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOI0 TOYKY 3PEHHUSI C HMCIOJIb30BAHHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON paObOTHI,

BBHIOMPATh TEMATUKy MU METOJbl COBMECTHBIX JEHCTBUM C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOHOCTEN Ka)J0r0 WieHa KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAWHHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaKJIOTO y4aCTHHKA KOMaH/bl B OOIINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE NPOEKTHI, OLEHUBATh UJEU C IMO3ULMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3WTUBHOE CTPATErMYECKOE TMIOBEJACHUE B Pa3JIUYHBIX CHUTYAIUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBHS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B o0OJacTu (QpU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIIUPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEIICHUs Pacu€THBIX M Ka4eCTBEHHBIX 3ajad, TUIaH
BBIITOJIHEHUSI TMPAKTHYECKOH paboThl ¢ y4ETOM HMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;
JaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM;
pacuupsTh paMK1i y4eOHOTo MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
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OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIUMKA B OO0NACTH (PU3HKH,
IIOCTOSIHHO ITOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO.Ib, SMOIIHOHAIbHBIH HHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIMTEBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JICATEIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpEIHEr0 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTpPEMIIEHHWE K JOCTID)KEHHUIO IeNId U YCHexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenusi B 10 kJjiacce mpeaMeTHbIE Pe3yabTaThl HA 0Aa30BOM YPOBHE JIOJIKHBI
OTpaXkaTtb C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMCHHI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb M MECTO (U3HKH B (POPMHUPOBAHUH COBPEMEHHOU
HAyYHOUW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKOU
JESTEIIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIBI NMPUMEHEHHUS HW3YYCHHBIX (PU3NICCKUX MOJCNeH: MaTepHaibHas
TOYKa, WHEPIUAIbHAS CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, WACaTbHBIA Tra3, MOICIH
CTPOEHHS Ta30B, XKUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AIEKTPUUYECKUU 3apsii MPH PEIICHUU
buznyeckux 3a1ad;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHU CTPOCHHUSI BEIIECTBA M AJICKTPOJMHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEHHOE IBWKEHHE, CBOOOJHOE TMAJCHHE Te,
IBUKCHHE 10 OKPY)KHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOE
JBW)KCHUE, CTPOCHHUE JKUAKOCTEH M TBEPIBIX TeNl, M3MEHEHHE 00BEMa TeN NMpH HarpeBaHUU
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(oxJaKJIeHUN), TEIJIOBOE paBHOBECHE, MCIApEHNE, KOHACH ALV, TUIaBIeHUEe, KPUCTAIUIM3aLNs,
KUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpoLEccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OINUCBIBATh MEXAaHUYECKOE JBUKECHUE, MCIIONIb3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
IyTh, NEpEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tejld, KMHETHYecKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IMpHU
ONKCAaHUM TPABWJIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCIOJB3YEMbIX BEIWYHMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILNE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyT'MMU BEJIMYMHAMU;

ONMCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIMYMHBL: JABJIEHUE Ta3a, TEeMIepaTypa, CpeAHssi KHUHETHYecKas JHEeprus
XA0THYECKOT0 JBMXKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQGUIMEHT MOJE3HOro JNEHCTBUS TEIIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W CIMHMIBI, HAXOTUTHh (OPMYJBI, CBSA3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYHMHY C APYTUMH BEIUUMHAM;

OIUCBIBATh MU3YYEHHBIE 3JEKTPUYECKHUE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: IEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HAnpspKEHHOCTh  TOJIS, MOTEHLMAJ, PAa3sHOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUeHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenusd, |, |l u Ill 3akonsr HbloTOHa, 3aK0H coXpaHeHuUs
MEXaHUYECKOM PHEpPIruu, 3aKOH COXPAHEHUsI MUMITYJIbCa, MPUHIMI CYNEpIO3UIMU CHJI, TPUHLIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpEeIHEH KWHETUYECKOW HHEPrHUH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOJIb30BAHMS B TIOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX H3MEpPEHUH, Mpu 3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, INPH STOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHUsT M HCIHOJIb30BATh HM3BECTHBIE METOIBI OLEHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMYMHAMU C HCIHOJB30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTaHOBKY, (PUKCHpPOBAaTh pE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEIMYHMH B BHJE TaOJHIl U rpadUKOB, J1€NaTh BHIBOIBI
10 pe3ynbTaTaM UCCIIEIOBAHUS;
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coOnrofarh mpaBuiaa O€30MacHOr0 TpyAa MPU NPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOpHOTO 000PYIOBAHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
buznyeckue 3aKOHBI U MIPUHLIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/layd BHIOMpATh (PU3NUECKYIO
MOJieJIb, BBIICIATH (PU3NYECKUE BEIMUUMHBI U (POPMYIbl, HEOOXOAMMBIC I €€ peIlleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MUECKON BEIIMYHHEI,

pemath KayecTBEHHBIE 33/1a4M: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO IIETIOUKY
paccyXJIeHU ¢ ONOpoi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

UCIONIb30BAaTh NPU  PEIICHUMH Y4eOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAIMH U TPEICTAaBICHUS y4eOHOH W
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyto HH(pOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHus 6€30MacHOCTH Mpu 00pallleHnH ¢ MPUOOPaAMH U TEXHUYECKUMHU yCTPOHCTBAMH, IS
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO TTOBEACHHS B OKPY>KaIoIIel cpee;

paboTate B TpyIIIe C BHITOJHEHUEM PAa3TUYHBIX COIUATBHBIX POJICH, MIIAHUPOBATh padboTy
IpyNIbl, palMOHAIbHO pacHpelessTh OOA3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaH/IAPTHBIX CUTYallUsIX, aIeKBAaTHO OIIEHWBATh BKJIAJ KaXKJIOTO M3 yYYACTHUKOB TPYIIIHI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMEHEHUS W3YYCHHBIX (U3WYECKUX MOJACNCH: TOYCUHBIN
DIIEKTPUYECKUI 3apsii, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, sJAepHas MOJETIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOT'O SI7Jpa MPH pelIeHnr GU3NYECKUX 3a/1a4;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCh) W OOBSICHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JACWCTBHE MAarHUTHOTO IIOJIS Ha MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3alUg CBeTa, JUCHEepCUsi CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNe, BOZHUKHOBEHUE TUHEHUATOr0
CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaliOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPHUYECKYIO TIPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: AJIEKTPUUECKUM 3apsia, CHia TOKa, JIIEKTPHUUYECKOE
HaIpsOKEHUE, SJICKTPUIECKOE COPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JICKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO MOJeH, mepuoJ M YacTtoTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOLECCe TAPMOHUYECKUX SIIEKTPOMArHUTHBIX
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KosieOaHni, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWJA JIMH3bI, IPU ONMCAHUU IPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYUH, WX OOO3HAUYECHUS W EIUHHIIbI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBIEHUS W TPOLECCHI, HCMONB3Ys (PHU3NUECKUE
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIynbc (OTOHA, MEpPHOJ IoJlypaclaja, SHEpPrus CBSI3M ATOMHBIX siep, IPU OINUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3UUECKON BETMUMHBI;

aHAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCIOJB3Ys (DU3MUECKHE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHbI IIOCJEAOBAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHIYKLWH, 3aKOH
HOPSMOJIMHEHHOTO PaclpOCTpaHEHUsl CBETA, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHbBI MPEIOMIICHUS
CBETa, ypaBHeHME OMHHIITeHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHs] SHEPrHM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4YMclia, MOCTyJaThl bopa, 3aKOH pajnoaKkTUBHOIO pacnajaa, IpU 3TOM pa3inydarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPRKEHUE W YCIIOBHs (TpaHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OIpE/EIIATh HaIlpaBJICHUE BEKTOpPA MHIYKLIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJioM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (HOpMyIHpoBaTh
npoOnemMy/3ajady W TUINOTE3y Y4eOHOro OSKCIEepUMEHTa, COoOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANbHBI CIOCO0 M3MEPEHUs] M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUH:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nyecKux BEIWYMH B BHAE TaOMUIl M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yibTaTam
HCCJIEIOBAHMUS,

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpHU MPOBEACHUM HUCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIEI0BATENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIE 3aa4d C SIBHO 3aJaHHOM (DM3MYECKON MOJeNnblo, HCIONb3ys
¢du3nyeckre 3aKOHbBI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOT0 3HAaUeHU sl (PU3NUECKON BETHUNHBI,

pemaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ady COBPEMEHHBbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI TIOUCKA, CTPYKTYpPUPOBAHUS, MHTEPIPETAMM U IPEACTABICHUS y4eOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEeHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HH(POPMALIUIO;
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OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMSI B TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAaHUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHIECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
IpYOIbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O TIO3HAHUSA
1.1 du3nka u MeTO ay4HOTO MMO3HA 2 Bubmiorexa LIOK
: W3MKa U METO/IbI HAYYHOTO ITO3HAHMSI
ARLHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
2.1 K
AHHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEpMOHAMHKH https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK

®a3oBbIC Nepexoabl
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

HUroro no pazgeny 24
Pasnen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

- eKTpOCTaTIK 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 bubnuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KonuyectBo 4yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kontpoabnsie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe noje. IeKTpoOMarHuTHast bubnunoreka [JOK
1.1 11 1 1
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 1 2
Onriica https://m.edsoo.ru/7f41c97c
24 0
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnuoteka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA

4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 bu6nmoreka [JOK



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

bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo0.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6JI_HOTeKa LHOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBIIAIOHIEE IOBTOPEHUE
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo 4yacoB Jara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie  [IpakTnueckue o0pazoBare/ibHbIE
n/n Bceero U3YyYCHUS
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunsie MeT(})I;[(bI HO?I»)HfHIfH 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u Mecto pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)a;HoI:Z KapTHUHBI hfnpa B 1 bubnroreia LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITENFHOCTH
JIonei
Mexanuueckoe IBUKEHHE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO JBUKEHHUS. 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubmuoteka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubmmnorexka HOK
NPSMOJIMHEHHOE JTBHKCHUEC https://m.edsoo.ru/ff0c372e
6 CBoOoHOe majieHune. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe zLBmKerIe. Bumorexa 1IOK
7 JIBrmKeHNEe MaTEpUATIbHON TOUKH 1

10 OKPY>KHOCTHU
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble

bubnunoreka LIOK

8 cucteMbl otcueta. [lepBbliil 3aK0H https://m.edsoo.ru/ff0c3be8
HeroTona
Macca tena. Cuia. [lpunnun

9 cynepnosuiuu cui. Bropoi bubmmoreka [JOK
3akoH HbroToHa Jist https://m.edsoo.ru/ff0c3be8
MaTEepUAIbHON TOYKHU

10 Tpetuii 3akon HeroToHa niis bu6nmorexa LIOK
MaTepUalIbHbIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuia TSDKGCTI;I. [TepBas bubnroreia LIOK

https://m.edsoo.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. bubmmoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdunuent

13 Tpenust. Cuiia COpoOTUBICHUS bubmmnoreka HOK
IPU IBMOKEHHUU TEJa B )KUIKOCTH https://m.edsoo.ru/ff0c3f76
WM ra3e
[ToctynarensHOE 1
BpalllaTeIbHOE JABM)KEHNE

14 a0COJIFOTHO TBEPJIOTO TEa. bubnuoreka [IOK
MowmenT cuibl. [11e4o cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO
Tena
Wmmynbe MaTepraTbHON TOYKH, BuGmiorexa [IOK

15 CHUCTEMBI MaTEPUAIIBHBIX TOYEK.

Wmnynbc cuiibl. 3aKoH

https://m.edsoo.ru/ff0c43d6
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16

17

18

COXPAHEHUS UMITYJIbCA.
PeaxkTuBHOE NBUKEHUE

Pabora 1 MOIIIHOCTH CHIIBL.
Kunerndeckas sHeprus
MaTepualbHOU To4KHU. Teopema
00 U3MCHECHHH KUHETUYCCKOI
SHEPTUU

[loTeHumanbHas SHEPrUs.
[loTeHumanbHas F3HEPrus yupyro
e OPMHUPOBAHHOM MTPYKUHBI.
ITorennmansHas 3HEPrUs TENA
BOJIM3M TIOBEPXHOCTH 3EMITH

[loTeHuumanbHbIC U
HEMoTeHIMaIbHbIe cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOM
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOM
JHEpPrUuu

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUCM
MEXaHWYECKON IHEPTUU Teja Ha
pUMepe PacTKEHHS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B

31

but6mmorekxa [IOK
https://m.edsoo.ru/ffO0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

22

23

MCXAaHHUKCEC»

OCHOBHBIE OJIOKEHUS
MOJ'IGKy.]'IS[pHO-KPIHCTH‘ICCKOﬁ
Teopuu. bpoyHOBCKOE ABUKEHUE.
Auddysus

Xapaxkrep JBUKCHUS U
B3aHMOHCfICTBHH qaCTHuL
BEIICCTBA. MOI[GJ'II/I CTPOCHHUA
ra3oB, )KMJAKOCTEH U TBEPABIX TEI

Macca monekyin. KonnuectBo
Berectsa. [locrossHHas
ABoranpo

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
IIIxama remneparyp Llenscus

25

26

27

Nneanpuniii ra3s B MKT.
OcHoBHoe ypaBHenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPI'UH JIBMKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 razay
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I/I30Hp0ueccm B UACAJIbHOM I'a3€

bubnunorexa LIOK

29 H X rpariccioe https://m.edsoo.ru/ff0c570e
MIPE/ICTABIICHHE
BryTpeHHss sHeprus
TEPMOJIMHAMUYECKOMN CUCTEMBI U

30 C1ocoObI €€ H3MCHCHHS. bubnuorexa [JOK
Konn4decTBo Termiorsl u pabora. https://m.edso0.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO UJICAIBHOTO raza

31 Buasl Tenonepenaun bubmorexa HOK

https://m.edso0.ru/ff0c5¢c36

Y nenpHast TEI0EMKOCTh

39 BerecTBa. KoanuecTBo TEMIOTEI bu6nmorexa LIOK
IpH TEILIoNEpeaye. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc

33 IlepBbIil 3aKOH TEPMOJAUHAMUKHU U bubmuoreka [IOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts mnporieccoB B

34 npnp(r))ae. Bropoii zaIIjOH bubnuorexa LOK

https://m.edso0.ru/ff0c6230

TEPMOJIMHAMUKH

35 ITpunun nevicrBus u KII1/] bubmmoreka IIOK
TEIIOBOM MAIlIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT

37 DKOJOTHYeCcKHe MPoOIeMbl
TETJIOOHEPTETUKH
Obobuarontnit ypox bubmuoreka [{OK

38 «MonexyinsipHas GU3NKA.

OCHOBEBI TEPMOIAUHAMUKN )

https://m.edsoo.ru/ff0c6938
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KonTtponpHast pabora o Teme

bubnunorexa LIOK

39 M .
«Monexyxipuas pusika https://m.edsoo.ru/ff0c6a50
OCHOBBI TEpPMOAMHAMUKI
IT 0 e
A — Bumorexa LIOK
ACHEALI P https://m.edsoo.ru/ff0c63b6
KUIIEHUE
" ;ii::gg:ia;oj OTHaOCI/ITeJ'IBHaﬂ BuGmorexa LIOK
DOAYXE. https://m.edsoo.ru/ff0c64d8
Haceluennsiii nap
Teépnoe Teno. Kpucraminueckue
o u aMVOp(l)HLIe Tena. AH}I/II<30TpOHI/I}I BuGmorexa LOK
CBOMCTB KpucTaiios. JXKuakue
P 8 https://m.edsoo.ru/ff0c65f0
kpuctamibl. CoBpeMeHHbIE
MaTepHabl
IT .
o | e
! ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmmoteka IIOK
44 v 0
PABHEHHE TEIIOBOTO banatica https://m.edsoo.ru/ff0c6820
6) .
o | S S
P PAR. A https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKUX 3apsI0B
[IpoBogHMKY, TUANEKTPUKH U
46 MOJIYTIPOBOIHUKH. 3aKOH bubmuoreka [IOK
COXPaHEHHS ANEKTPHUUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsaa
47 B3aumonericTBue 3apsiioB. 3aKoH bubmuoteka [IOK

Kynona. Toueunsrii

34
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48

49

50

AEKTPUYECKUH 3apsiT

Hanps€HHOCTB 3JIEKTPUUECKOTO
nosist. [IpuHnmn cynepno3uuuu
AJIEKTPUYECKUX ToJe. JInnuu
HaIPsHKEHHOCTU

PabGoTa cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenuman. Pa3znoctb
IMOTCHIIMAJIOB

HpOBOI[HI/IKI/I " JUBJICKTPUKHU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJ'ICKTpI/IquKaSI
IMPpOHUIACMOCTDb

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6f00

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7018

o1

OnekrpoéMkocTs. Konnencatop

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

52

53

54

55

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. JHEprus
3apsHKEHHOTO KOHIEHCAaTopa

Pemienue 3amau mo teme
"I31EKTPOEMKOCTD
KOHJIeHcaTopa"

IIpyHIMD AEHCTBUS U
IIPUMEHEHNE KOHIEHCATOPOB,
KOIMHUPOBAJIBHOTO amnmnapara,
CTpYHHOTO NPUHTEPA.
DJIEKTpOCTAaTUYECKas 3alUTa.
3a3eMileHne AIEKTPONpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0

35

bubmmoteka IIOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

cyuiectBoBanus. [IocTOAHHBIN
ToK. Cuna toka. Hanpsixenue.
Comnpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

ITocnenmoBsarennHOE,
napajielibHOe, CMEIIaHHOES
COCJIMHEHHUE MPOBOHUKOB.
JlaboparopHas paboTa
«M3y4eHune cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

Pabota u momHoOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa I HOJIHOH
(3aMKHYTOM) 2JI€KTPUUECKON
uenu. Kopotkoe 3ambIkaHue.
JlaGopaTtopHnast pabota
«M3mepenune DJIC uctounuka
TOKa M €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHask IPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMIIepaTyphl.
CBepXIpoBOIMMOCTh

60

61

DJIEKTPUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

[TomynpoBoaHUKH, X

bu6nunorexa LIOK
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https://m.edsoo.ru/ff0c7ae0

coOCTBEHHAas U IpUMeECHast
nposoaumocTs. CBoiicTBa p—N-
nepexona. [loiynpoBogHuKOBbIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJEeKTpUUECKUN TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.

bubnunoreka LIOK

62 DJICKTPOTUTHYECKAS https://m.edsoo.ru/ff0c82ba
JIUCCOIUAIUA. DIIEKTPOIIU3
DJIEKTPUUYECKUI TOK B Tra3ax.
CaMOCTOSITeTbHBIN U bubnnorexa [JOK

63 .
HECaMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mpuodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnnorexa [JOK
npuMmeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuit ypok bubnnorexa [JOK
«DNEKTPOTMHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme

66 «Qnekrpocraruka. [TocTosHHBIMI bubmuoteka [IOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PezepBnbiil ypok. KonTposibHas

67 pa6or")ra o TZfde ’ bubnmorexa LOK

https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka"

68 PesepBublit ypok. O600maromumii bu6muoreka [JOK

ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/ff0c8f6c
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OO01iee KOIMYECTBO YacOB 110 IPOrpaMMe

68
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11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUs
padoThI padoThI pecypcbl

ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarsuTHoOe 1oJie TPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JelicTB€ MarHUTHOTO TIOJISI HA 1 bubnuorexa [JOK
NPOBOTHUK ¢ TokoM. Cuiia Amriepa. https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [IOK

4 Pemertie 3azat fa citny Amriepa 1 https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsKEHHYIO 1 bubmuorexa [JOK
yactuiy. Cuna Jlopenna. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DNeKTpOMarHUTHASE MHIYKIIHSL.
IToTok BekTOpa MarHUTHOM

6 unaykuuu. DJ1C naaykuun. 3akoH 1
AIIEKTPOMArHUTHOW WHIYKITHH
®dapanes

7 JlaGoparopHas paboTa 1 1 bub6nuorexa [IOK

«HccnenoBanue sBICHUS
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10

11

3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOWHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE I0JIe

TexHuueckre ycTpoucTBa U X
MIPUMEHEHHUE: IOCTOSTHHBIC MaTrHUTHI,
3JICKTPOMArHHTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
O6o6maromuit ypok «Marautoe
noJie. DJIEKTpOMarHuTHas
WHTYKITHS

KonTponbHas pabota mo Teme
«MarauTHoe€ 1oje.
DNEeKTpOMarHUTHAST WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

13

CB00OOHBIE MEXAHUYECKHE
konebanus. 'apMoHnyeckue
KoseOaHusl. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUM.
[IpeBparienue sHepruu

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoJieOaHuit rpy3a
HAa HUTH OT JITMHBI HUTH U MacChl
rpy3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0caf06
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https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenbHblil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJIOAHHUS B HJI€ATEHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeIbHOM KOHTYPE

bubmuoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarmux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYECKHe KoyeOaHusl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cbhb86

17

IIepeMeHHBIH TOK.

CuHyconaIbHbIN IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYTHOE U JEHUCTBYIOIIEE
3HAUEHUE CUJIbI TOKA U HAIIPSHKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

19

20

Tpancdopmarop. [IpoussoscTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpoUCTBO U MPAKTUUECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPaTOpa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
JKU3HU

MexaHuuyeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.

bubmuorexa [JOK

2 (CKOPOCTE PaCTIPOCTPAREHIIS I https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
99 3Byk. CxopocTb 3ByKa. ' poMKOCTBh bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJeKTpOMarHUTHBIE BOJIHBI, UX
23 CBoﬁcha 1 CKOPOCTb. HIKaJ’Ia bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHmns! paguocss3u u
24 TeneBuieHus. Pa3Butue cpenacTs
cBsa3u. Pagnonokanus
o5 KonTponbnas padora «Konebanus u 1 bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonMHENHOE pacIpoCTpaHEHUE
26 CBETa B OJJHOPOJHOM CpeJIE. bubnunoreka [JOK
TodeuHbIil KCTOYHHK cBeTa. JIydu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHnue cBeTa. 3aKOHbI
27 on?axcemm cseta. [loctpoenue bubmorexa IOK
N https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TUIOCKOM 3epKaie
[Ipenomnennue ceera. [lonHoe BuGmiorexa [IOK
28 BHYTPEHHEE OTPAKEHUE.

[IpenenbHblil yroma mojaHoro

42
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

BHYTPEHHETO OTPaXEHUs

JlaGopaTtopHas paborta «3mepeHue

bu6mmoreka [IOK

29 1oKazareJsi MPEJIOMJICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunsel. ITocTpoeHue n300pakeHUi

30 B JIMH3E. CDopfdyna TOHKOﬁanH:;H. bubmorexa LIOK

https://m.edsoo.ru/ffOcddle

VYBennueHue JIUH3bI
JlaboparopHas pabota

31 «HccnemoBanne CBONCTB
M300paKCHUM B JIMH3AX»

32 Hucnepcus ceera. CiioxxHbIA COCTaB
Oenoro cBera. L[Ber.

33 HNurtepdepennus ceera. udpakmus bu6mmoreka [IOK
cera. JludpakiuonHas pemerka https://m.edsoo.ru/ffOced22

34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOpPHI U yCTPOICTBa

35 U YCJIOBHS UX 0€3011acHOTO
IPUMCHCHUS
['paHuUIBI TPUMEHUMOCTH

36 KJIaCCUYECKON MEXaHHUKH. bu6nmoreka [JOK
[TocTynaTsl crienuanbHONW TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHTEIIbHOCTH
OTHOCUTEIBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHE bubmorexa HOK

https://m.edsoo.ru/ffOcfa42

BPEMEHH U COKpAIIEHUE JITTHHBI

38 DHEprus ¥ UMITYJIbC bubnuotexa [JOK

penSATUBUCTCKOM YacTuibl. CBsI3b
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https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
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https://m.edsoo.ru/ff0cfc68

MAacchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

KoHnTtponbhas pabora «OnrTuka.

bu6mmoreka [IOK

39 (0] i 1
CHOBBI CHCIHATLHOM TEOpHHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. Dopmyina Ilnanka. bubmuorexa [JOK
DHeprust ¥ UMITyIIbC GOTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meoptam sy
s ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
. ﬁalgneHHe (;lzeTa. OnbIThI H; H. Bu6miorexa LIOK
ebeneBa. XUMHUYECKOE JCHCTBHE
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTorneMeHT, POTONATUHK,
CoNTHE4Has OaTapesi, CBETOUO/T
45 Pemenue 3agad mo reme «JIEMEHTHI bu6mmoreka [IOK
KBaHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
o | B e T O
PROpAATIO b https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas Mmoens atomMma
bu6 OK
47 [Toctynarsr bopa Homotexa Il

https://m.edsoo.ru/ff0d0afa
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48

W3nyuenue u noriomieHue (GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SHEPrUU Ha Apyrou. Bunasl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE CBOMCTBa yacTull. BosiHbI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

o1

52

53

54

OTKpBITHE PATHOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacmnan. ['amMmma-u3inyyeHue

OHeprus CBA3U HYKJIOHOB B SIpE.
Snepusle peakuuu. A nepHblit
peakrop. [IpoGiemMbl, nepCHeKTHBHI,
JKOJIOTHYECKHE ACTIEKTHI SIIEPHON
SHEPIreTUKHU

SJ'ICMCHTapHLIC YaCTHUIIBI. OTKpBITI/IC
MMO3UTpPOHA. MeTtoapl HaGJIIOJICHI/I}I u
perucTpanmu 3JJCMCHTAPHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38
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yactull. Kpyrieiii cron
«DyHIaMeHTaIbHbIE
B3auMoaencTeusa. ENMHCTBO
(bU3U4eCKOil KApTUHBI MUPA»

55

OTansl PasBUTHUA aCTPOHOMMUU.
[IpuxknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE ACTPOHOMHUHU. By
3BE31HOTO Heba. Co3Be3aus, IpKHE
3BE3/1bl, IUIAHETHI, UX BUAUMOE
nBuxeHue. ComHeyHasi cuctema

56

57

Connne. CojaHeuHass aKTUBHOCTb.
Wcrounuk sneprun ConHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEee
ctpoenue 38&311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBosroiun CoJTHIIA U 3BE3]T

58

Mineynsiii [1yre — Hama
lNanakTtuka. [Tonoxxenue n
nexenre CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s1Ipax
TaJaKTUK

59

60

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepermennsie npodiaembl

46




61

ACTPOHOMHH

KoHTposbHas pabota «71€eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

62

Ob6o06maromuit ypox. Ponb pusuku
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON 1
ATUYECKOH chepax NesTeIbHOCTH
YyeJjioBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(bU3HUKHN U aCTPOHOMHUH B
COBPEMEHHOI HAyYHOU KapTHUHE
Mupa

64

Ob6o6maromuii ypok. Posb
¢du3nveckoit Teopun B
(opMHpOBaHUY MIPEICTABICHUI O
du3nyeckoil kKapTuHe MHUpa

65

O6o0matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAyYHBIX
MPEJICTaBICHU O IPUPOJIE

66

67

68

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHAas MHIYKIIHS

PesepBubIil ypok. Ontuka. OCHOBBI
CIIEUATIbLHON TEOpUHr
OTHOCHUTEIILHOCTH

Pesepusiit ypok. KBanroBas ¢usuka.

OJIEMEHTHI ACTPOHOMHUU U

47

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784
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‘ acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®uswnka, 10 xiracc/ Mskumes ['.51., byxosne b.b., Corckuit H.H. non penakuueii
[TapdenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» ®usmka, 11 knacc/ Mskummes I'.51., [lerpoBa M.A., YronsaukoB O.C. u qpyrue, O01mecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO «/IPODAY; AknmonepHoe odmiecTBo «M31areapcTBoO

«IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Metoauueckoe nocobue s yuurens Kk yaeouuky ['.51. Mskumes b.b.byxosues H.H.Cotckuit

Mockaa "IIpocBemenue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1https://resh.edu.ru.iaTepakTHBHBIC YPOKH [0 BCEMY IKOJIBHOMY Kypey ¢ 1 mo 11-if kmacc.

2. https://fipi.ru - ®UIIU - dhenepanbHbIil HHCTUTYT NeAarornyeckux namepenuii.Ilonroropka

K EI'D.
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