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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl mporpammbl, mpeactraBieHHbix B DPI'OC COO, a Takke ¢ ydéroMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelIbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpaMMbel 1O (pu3uMKe HampaBieHO Ha (OPMHPOBAHHE ECTECTBEHHO-
Hay4yHOW KapTuHbl Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuun ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh pea3allii MEXKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1€ M3Y4eHUs (U3UKU HAa YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3YJIbTAThI IO r0J1aM O0yUEHUs;

e conepxkanue yueOHoro npenMera «duznkay 1o rogam oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMEeHeHHe (U3MUYECKUX 3HAHUM ONpenenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aromuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATHh HAyYHBIH METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢uznueckux Teopuil. Bexgymmm B Kypce sBiseTcss (GOPMHUPOBAHHME MPEICTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3N4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U HKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusmku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX IPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sKxonocuzayuu peann3yercs TOCPEACTBOM BBEACHUS DIEMEHTOB COJCp)KaHMHS,
NOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTMYECKOH OE30IMacHOCTH.

CTep)KHEBBIMH 3J€MEHTAaMH Kypca (M3UKH HAa ypOBHE CpeIHEro oOmiero o0pa3oBaHUs
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢usnueckoil TeopuH, poiau (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPE/ICTaBICHUAX O NMPHUPOAE, TPAHUIAX MPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS €CTECTBEHHO-
HaY4YHBIX SBJICHUH U POIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydaromuxcs. J{ins 6a30Boro ypoBHsI Kypca
(GU3MKH — 3TO HCIIOJIB30BAaHHE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPHUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oObEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX NPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IEpeYHE JIAOOPaTOPHBIX padoT,
NPOBOIUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OOpa30BaTEIbHOTO
nporecca UCX0As U3 0COOCHHOCTEH TUIaHMPOBaHHS M OCHaIlleHHs kaOuHerta ¢usuku. [Ipu sTom
oOecrieunBaeTCcsl OBJAJCHHE OOYYAIOIMIMMUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yIENSETCs PEIICHUIO PACUYETHBIX M Ka4eCTBEHHBIX 3aad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIENbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasJelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pa3/ienoB. s KadeCTBEHHBIX 3a7ad MIPHOPUTETOM
ABJISIIOTCSL 3aJjaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTYyallMM MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(buU3HUKH TOJKHO OBITH HEOOXO0MMOE JTa0opaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMHUPYETCS B COOTBETCTBUM C TPUHIIMIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT TMOCTAHOBKY TEPEUNCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsI WCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
HIMIUPHYUECKUX U PYHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecTeurBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IU(PPOBBIX JIaO0paTOpHil.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHHE HHTEpeca W CTPEMJICHHS OOYYarOIUXCS K HAyYHOMY H3YYEHHIO

HPUPOJIBI, PA3BUTHE UX HHTEUICKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAydyHOM METOJe TMO3HaHUs U  (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4eHHsS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POIM (GUMKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JocTmwkenne 3TUX Lenell o0ecreynBaeTcsl pPelIeHHeM CIEAYIOMMX 3a7ad B Ipoliecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

MPHOOPETEHUE CUCTEMBI 3HAHUKA 00 OOMMX (PU3NIECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, 2JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHS
(GU3MYECKUX SBICHUW B TIPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (U3HYECKOU
MOJICNIbIO, 3a/lay, TMOPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUECKOU
MO/IeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIMSIHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMHU CaMOCTOSTEIHLHOTO TUTAHUPOBAHUSI U TIPOBEACHUS (PU3NUECKHUX
DKCIIEPUMEHTOB, aHallM3a W  WHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme mo (Gu3nke nepeyeHsb J1adopaTOPHBIX M MPAKTHUECKUX padoT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JelaeT BHIOOp MpOBEACHUS J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUS OKpyKarowmero mupa. Pois
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe IBMKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMEIICHUS MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOW IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. Ilepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudyeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)XKCHHE
CHapSIJIOB, IIETTHBIC U PEMEHHBIC TTepeIadH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne ycKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBM>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHBIE paBHBIC IPOMEKYTKM BpPEMEHH TpPH PAaBHOYCKOPEHHOM JBIDKCHHH C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHaibHBIX TOYEK.



3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeJIa B )KUJKOCTH WM rase.

[ToctynarenpHoO€ 1 BpallaTeabHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TEA.

MoMEeHT cuiabl OTHOCUTENBHO Ocu BpamieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buibl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKEeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPAlCHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

HNmnynbc MatepralbHOM TOYKHU (Tena), CUCTEMBl MaTepUaIbHBIX ToUeK. IMITynbc cuiibl U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHITBI.

Kunerndeckass sHeprusi mMarepuanbHOM TOUYKU. TeopemMa 00 HM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorennuanbHas sHeprus. IloTeHuManbpHas sHEPTUs yupyro aeGopMUpOBAaHHOMN MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW JHEpruu Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETHYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Huddysus. Xapakrep IBHKCHHS W B3aUMOJCUCTBHUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUIKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompoliecchl B UcaIbHOM Tas3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IIPOLIECCOB: U30TEPMA,
n30Xxopa, nzobdapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJEKYI
OpPraHUYECKUX COETUHEHUI.

OnpiThl O AU Y3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBHUA.

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

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHH o0béMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U paboTa. BHyTpeHHsIsI SHEprHsi 0IHOATOMHOTO
UJICANBHOTO ra3a. Bupl Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3ITydCHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[TonsitTue 06 anmabatHoMm mporecce. [lepBblii 3akoH TepMmoauHAMHKH. [IprMmeHeHue
MEPBOTr0 3aKOHA TEPMOAMHAMUKY K H30mpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh TIPOIIECCOB B IPUPO/IE.

TeroBeie MamuHbl. [IpuHIUIBEL AeiicTBUS TemaoBbIX MaluH. [IpeoOpa3oBaHus SHEPTUH B
TerUIoBbIX MamuHax. KoadduimeHT none3noro neictBus terwioBoi Mamuubl. [{ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 ISHCTBHS. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JIBUTATENlb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHue BHYTpeHHEH sHepruu (TemMrepaTyphl) Tejla IpU TeIuionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HacklieHHbId nap. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYICCKOC IPUMCHCHHUC. THI'POMCTp MU IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPCMCHHBIX MaTepuraioB, B TOM YHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HaGnronenue HarpeBaHus U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a.

Bszaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHH  3apsia.
Onextpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousid. [lpuHmun cyneprno3unuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorenuwman. Pa3HOCTh  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JW3IeKTpUKU B 3JIEKTPOCTATHYECKOM II0JI€.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpOoEMKOCTH KOH/IEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nenbHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AnekTpudeckoit enu. KopoTtkoe 3amMbIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIeKTpUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NPUMECHas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-nepexoaa. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEeKTpUUYECKHUI TOK B ra3zax. CaMOCTOSATENbHBIM U HECAMOCTOSITENbHBINA pa3psia. MoHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, DJJEKTPOHArpeBaTeNbHbIE NPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP CONMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa M HAMPSOKSHMS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMoe m3MepeHue 3IeKTpOABMXKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMenaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYHIEH CHJIBI  HMCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C Y4ETOM
COJIEp/KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMSL:
ABJICHME, HaydHbIM (akr, rumoresa, (u3nyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJEHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHM, JHHEWHas ¢(yHKuus, mapabona,
runepooia, ux rpaKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUI'OHOMETPHYECKOE TOXKIECTBO, BEKTOPBl M HUX IPOEKIMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0OMeH
KUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIaul, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKHE SBICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBA TBEPIBIX TEJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJIOB, 2JIEKTPOIUTHYECKAs] JUCCOLMALNS, FaIbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs MMIyJbCca B TEXHHUKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

11 KUIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKIMY. KapTiHa TMHUI MarHUTHONM MHAYKLWHU TOJISl IOCTOSIHHBIX MarHUTOB.

MaruautHoe moje HmpoBOAHMKA ¢ TOKOoM. KapTuHa nMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuibl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYIIAS CHUJIA UHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW HHIykunu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOABIIKYIAS CUJIA HWHIAYKIUH B TNPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIeE.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHWE: IOCTOSHHBIE MArHUTHI,
JIEKTPOMAarHUTBI, JIEKTPOJABUIaTENb, YCKOPUTEIIN HIEMEHTAPHBIX YaCTHILI, UHAYKIIHOHHAS T1€Yb.
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Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOABUKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUU.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1e0anus

Konebarenpnass cucrema. CBOOOTHBIE MeXaHWUYecKHe Kojebanus. [apmonmueckue
konebanus. Ilepwon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBII MasTHUK.
MatemaTuyeckuii MasTHHUK. YpaBHEHHE TapMOHMUYecKUX Kojebanuid. [IpeBpaieHue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMU U DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akOH cOXpaHEHUS SHEPTrUU B UICALHOM KojeOaTeabHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIe MeXaHUYeCKue KoeOaHusl.
Pe3onanc. BeiHyKI€HHBIE DIEKTPOMArHUTHBIE KOJIEOaAHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUICCKON SHEPTHUH.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa uUCHosib30BaHUsA
AIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTenbHON CUCTeMBI (TIPYKHHHBIA MU MaTeMaTHYeCKUA
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmumorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOAHHM.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOopa.
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Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHUH Tpy3a HAa HUTH OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBanue NEpeMEHHOTO TOKa B LENM W3 IOCIEN0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BosHbL. [lomepeunble W mpojaonbHble BoOJHBL HWHTepdepeHuus u nudpakuus
MEXAHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B asnektpomaruutHo#l BoiHe. CBOMCTBAa ANEKTPOMArHUTHBIX
BOJIH: OTpaXCHUE, MpeJOMJICHHE, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIeBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajxap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne orpakeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiud MEXaHUUECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue cBsI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHuM.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPakK€HUE, TMpPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OJHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTeib
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroi MOJTHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus cBera. CnoxkHbIH cocTaB 6eroro cera. L{Ber.

ColOuparonue W paccewBamIImMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl Cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX M PACCEHUBAOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.
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BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUS TIUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckue yCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JupakIMOHHAs
pemeTKa, NOJIAPOUI.

Llemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTta. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielUAJIbLHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl crenuanibHON TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJSl CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHs OKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYJIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1y hotodpdexra. «KpacHas rpanuma» dportodrddekra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (OTONATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTorddexra.

CBeToauoI.
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Comnneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. U3nydenue u nornomeHue (GOTOHOB MpU MEpPEXoje aromMa ¢
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buabl cnektpoB. CHEKTp YpOBHEHl 3SHEpPruM aroma
BOZIOpOAA.
BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Jyaiu3M.
CHOHTaHHOE U BBIHYKJECHHOE U3JIyYEHUE.
TexHudyeckue ycTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaINU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
Habmroienue nuHeRvyaToro cexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHThI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOEHHS  f1pa. OTtkpbiTHE
panguoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpenenenno cocraBa paAuoaKTUBHOTO U3JIyUEHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTU HA KHUBbIE OPTraHU3MBbI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sapa.
Snepusle peakunu. [lenenue u CUHTE3 SIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACpHOU
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/p1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUI.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue yCTpoWcTBa M INMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Oranbl  pa3BUTHS  acTpOHOMHHM. [IpUKiIagHOE W MHPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMHU.

Bun 3Bé3nHoro HeOa. Co3Be3aus, ipKkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JBHUKEHUE.
ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPHUCTHKU. Jluarpamma «CHEKTpaJIbHBIA KIACcC — CBETHUMOCTB». 3BE3IbI
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[JIABHOM TIOCJEN0BATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajlakTuK. PannoranakTukuy u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJeNICHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YeJOBeKa, pPOJib M MECTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBIsE€TCS € Y4YETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOILHUKOB, ONPEIEICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: »nextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIEHUS B JKMBOM IPUPOJE, NCHCTBUE pagualii Ha >KHUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAINIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN amnmapar, BOJIOKOHHAs OITHKA, COJIHEYHasl Oarapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHOro mnpeamera «@Du3MKay» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOILMX TPAJUIHOHHBIM IIEHHOCTSAM pOCCHICKOro oOIiecTBna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMM  OOYydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3altu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHE TJI00AJILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
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MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmke;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENBCKYIO JIEATEIbHOCTh UHANBHUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENIETIATh 1S JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOIICM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYSHUIO HOBOTO 3HAHWS, €r0 HWHTEPIpPETAIlHH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMUHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTe3y €€ pelIeHHs, HAaXOJIUTh apryMEHTHI I JO0Ka3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYyIHpPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUThb HpO6JIeMBI " 3a71a4u, JOIMYyCKAIHEC AJIbTCPHATUBHBIC PCIICHUS.
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PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€Tom
Ha3HAueHUS WHPOPMALMU U [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEICHHWE B pa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANIOUTCHUN;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMU B 00JIacTu (U3HKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nporuecce nocTrkeHMs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI POTPAMMBI 10 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOUW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHYECKON
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TN, TOUEUHBIH HJIEKTPUUECKUHN 3aps] NpPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE IMaJeHUE Ted,
IBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojehicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(OXJMaXKJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHJICHCALIUs, TIJIaBJIEHUEe, KPUCTAUIM3aIus,
KHUIICHUE, BIAKHOCTHh BO3/lyXa, TMOBBIIICHUE JTABJICHUS ra3a NMPHU €ro HArpEeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;
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ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJB3Ys (PM3MUECKHE BEIWYMHBI: KOOpJIWHATa,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TPABWIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMbIX BEIUYHMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dusznueckue BEJIMYMHBL: JaBlIEHHWE Tas3a, TeMmIepaTrypa, CpeAHssi KUHETHYecKas »JSHEeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O3HAYEHUS M EIUHHIBI, HAXOIUTh (POPMYIbI, CBS3BIBAIOIINE JNAHHYIO (PUIUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IIOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPAa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUECKUE TMPOILECCH U SBICHUS, HCIONB3YsS (DU3MUECKUE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymnoHa, MpH 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCTIONb30BAHMS B IIOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIy (QHU3NYECKUMHU BEIHMUYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofarTh mpaBuiaa O€30MacHOrO TPyAa MPU TPOBEACHHH HCCICJIOBAHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKkre 3aKOHBI M MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,
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pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUN U IPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pPOBbs U COOJIIO/IEHUSI HOPM HKOJIOTUYECKOTO ITOBEACHMSI B OKPYKaIOLIEH cpeje;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejgomieHue, uHTepdepeHuus, auppakuus W THOJsApU3alus CBeTa, IHUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCHIBATh M3YYEHHBIE CBOHCTBA BeIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Iouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O00O3HAuUeHHs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBIICHUS W IPOLIECCHI, HCHONb3Yys (QU3NUECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHS H
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€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkoH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO M IMAPAJLIEIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa 11 (QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPrUH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0acTu) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIIEAOBAHHUIO (DU3MUYECKUX SBJICHUH W TPOLECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIWYHH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJTYYEHHONW 3aBUCUMOCTU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKHE BEIMUMHBI M (OpPMYJbl, HEOOXOAHWMBble s €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHOW HMH(OPMAaIUM, MOJYYEHHOM U3 pPa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLICH cpene;
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paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHMBATH BKJaJ] Ka)KAOIO M3 YYaCTHUKOB IPYMNIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > 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.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

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

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DIeKTpOMarHUTHasI bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaIbHOM Teopun 4 1 bubnnorexa [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmmorexa LIOK

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

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunsie MeT(})I;[(I)I HO?I,)H:HI/iI 1 5.09 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIero MUpa
Ponb u Mecto pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnoreka [JOK

2 . 1 7.09
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHuueckoe JIBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 12.09 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 14.09 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHEITHOE 1 19.09 bubnnorexka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 21.09 bubnunoreka [JOK
CBOOOIHOIO MagCHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 26.09 bubamorexa IOK

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

8 [TpyHIMIT OTHOCUTENBHOCTH 1 98.09 bubnnorexa [JOK

[anunes. UHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8
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orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 Cymnepro3uiuu cui. Bropoii 3akox 3.10 Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis 5.10 bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast 10.10 Bu6mmorexa LIOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec 12.10 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia CONpOTUBIIEHUS MIPU 1710 bubnnoreka [JOK
JIBUKEHUH TeEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpalaTreibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO 19.10 bu6mmoreka [JOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tela
HMitynbsc MaTepUabHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. 24.10 bubnunorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus 26.10 bubmuoreka [IOK
MatepHaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUU

17 IToTeHumanbHas SHEPTHSL. 7.11 bubnnorexa [JOK
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[ToTenuuanpHas s3HEpPTUs YIPYyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIUAJIbHBIE CHIIBI. CBA3b
paboTHI HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpPaHECHUS
MEXaHUYE€CKON SHEPruun

JlaGopaTtopHnast pabota
«HMccnenoBanue cBs3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHH Tella Ha IpUMepe
PacTSKCHUS PE3HHOBOTO XKI'yTa)

KonTponbHas pabora no teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

9.11

1411

16.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Muddysus

21.11

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23.11

23

Macca monekyn. KonuuectBo
BemlectBa. [locrossuHas ABoraapo

28.11
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TerioBoe paBHOBECHE.

24 Temneparypa u e€ u3mepeHue. 30.11
[Ixana remnepatyp Llenbcus
o5 Uneansusiii raz B MKT. OcHoBHOE 5.12 bubmuoreka [JOK
ypaBuenne MKT ' https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKOM SHEPrUuun bubmuorexa [JOK
26 7.12
JIBIDKCHHUST MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIe 3aKOHBI 12.12
JlaGopaTtopHnast pabora
28 «HMccnenoBanue 3aBUCHMOCTH 14.12
MEX]y IapaMeTpaMu COCTOSTHUS
pPa3peKeHHOTro raza
H3omponecchl B nI€alIbHOM ras3e u bubnuorexa [JOK
29 19.12
uXx rpaduueckoe npecTaBIcHNe https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U
criocoObI e€ n3menenust. KommuectBo bubnuoteka [JOK
30 21.12
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEaTIbHOTO
rasa
bu6mmoreka [JOK
31 B 26.12
HARL TETOTEpEAaTn https://m.edso0.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
39 KonunuecTBo Tennotel npu 98.12 bubnuoreka [IOK

Terutonepenave. AarnadaTHbIHA
nporuecc

https://m.edsoo.ru/ff0c5c36
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubmuorexa [JOK

33 9.01
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
| el s
npu . Bropoit H .
Prpone. BTOP https://m.eds00.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevictBus u KII1/ 16.01 bu6mmoreka [IOK
TETJIOBOM MAITHHBI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI 18.01
37 DKoJ0ru4ecKue npooIeMbl 2301
TEIJIOOHEPTETUKU
6006 i
38 SM(())JIIeHIi1 KJ)II;H;a;}I’p (1())I/II<3PIKa OcHOBBI 25.01 Bubmiorexa LIOK
Y2Ip ' ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
0 Kl\c;[HTpoanaﬂ pa(?ic))Ta o TgMe 001 BuGnorexa LIOK
(VONCKYIIIpHA QHHIA. LCHOBH ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. 6.02 bubnnoreka [JOK
Hcnapenue u KATieHHE ' https://m.edsoo.ru/ff0c63b6
" AiCOH(IiTHaHOI;I OTHaocgzanH';m ) . BuGmiorexa LIOK
BJIQXKHOCTH B . BIICHHBIHA .
8 X = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
o | oot b
CRONCTE KPHETATIIOB. JRIAKHE ' https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepHaIbl
43 [InaBnenue u KpucrauM3anus. 15.02 bub6nuorexa [IOK

VY aenpHas TEIJI0Ta IJIaBICHUS.

https://m.edsoo.ru/ff0c6708
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CyO6numarnus

bu6mmoreka [IOK
44 20.02
YpasHenHe TEnosoro banasca 00 https://m.eds00.ru/ff0c6820
. BJIeKTpIIIBauHﬂ Teﬂ.eBJIeKTI;quCKI/Iﬁ 7200 BuGnoreka LIOK
SAPAR. B4 BUAG SCKIPHACCKHX ' https://m.edsoo.ru/ffOc6bcc
3apsiioB
i IIpoBoaHMKH, I[I/IBJI;KTPI/IKI/I " 107 Bu6morexa LIOK
MOIYIIPOBOJHHUKU. 3aKOH .
YHPOBOA https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS DJIEKTPUUYECKOTO 3apsia
g | e
j10HA. TOYEUHBIN JIIEKTPUIECKUI .
y p https://m.edsoo.ru/ff0c6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHIMn cynepnosuuuu 503 bubnnorexa [HOK
AIIEKTPUUYCCKHUX TOJIeH. JInHuM ' https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
o |
’ ait. ' https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
ICKTPOC CCKOMTTOTE. ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 9 é . K 14.03
FICKTPOEMKOCTD. RORICHCATOD https://m.edso0.ru/ff0c7126
2 | somencamomn Saoprer joo3  DumioreraLIOK
8 pa. P ' https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue 21.03
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https://m.edsoo.ru/ff0c72c0

ANEKTPOEMKOCTH KOHIeHCcaTopa"

54

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAIBLHOT'O
armapara, CTpyMHOro IpUHTepa.
DneKTpocTaTUUeCcKast 3alluTa.
3azeMyIeHHE SIEKTPONPUOOPOB

26.03

55

DJIEKTPUUYECKUI TOK, YCIOBUS €0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

28.03

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE
poBOAHKUKOB. JlaboparopHast
pabora «3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

2.04

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

57

58

59

PaGota u momrHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa a5t OJTHOM (3aMKHYTOM)
anekTpuyeckoi nenu. Kopotkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€r0 BHYTPEHHETO COMPOTUBIICHHS

DJEeKTpOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

0.5

4.04

16.04

18.04

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK

https://m.edsoo.ru/ffOc7ae0
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DNEKTPUUECKUH TOK B BaKyyMe.

60 . 23.04
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAs IIPOBOIUMOCTD. 2504 bubmumoreka [IOK
CaoiicTBa p—N-niepexoa. https://m.edsoo.ru/ff0c84ae
[omynpoBoAHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U

62 paciiaBax 3JIEKTPOJIUTOB. 30.04 bubnuorexa [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKHI TOK B raszax.
CaMoCTOsITeIbHBIN U bubmuorexa [JOK

63 . 2.05
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mprudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 705 bubnuoreka [IOK
npuMmeHeHue. [IpaBnina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuit ypok 14.05 bubnunorexa [JOK
«DNEKTPOTMHAMUKA) ' https://m.edsoo.ru/ffOc88be
KonTponbHas padbora no teme

66 «9nexkrpocratuka. [locTosHHBIN 16.05 bubnuotexa [JOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»
PesepsHbiil ypok. KonTpoiabHas

67 pa6ol")ra 1o TZSIG ’ 21.05 bubmmorexa LIOK

https://m.edsoo.ru/ff0c8c56

"OnexkTpoauHamuka"

68 PesepBublit ypok. O0o0maromuit 23.05 bub6nuorexa [IOK

35



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

ypok 1o reMam 10 knacca

https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

KoanuyecTBo 4yacoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTshI pecypchl
[TocTossHHBIE MATHUTHI U UX

1 B3auMoOAcricTBHE. MarHuTHOE II0JIE. 1 4.09 bu6mmoreka [IOK
BekTop MarHUTHOM MHYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarsuTHOE 1oJjie IPOBOHUKA C

5 TokoM. OnbIT Dpcrena. 1 6.09 bu6mmoreka [IOK
B3anmMoeiicTBre IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHas pabora «3yuenne

3 MarHIETHoIr)o noiﬂ KaTYH_IKI/Iy: 1 1 11.09 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 13.09 bubnuoreka [IOK
«HccnenoBanue IeCTBUA ' https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha

5 JBIKYIIYIOCS 3apsKEHHYIO 1 18.09 bubmuoreka [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuisl JIopeHna

5 DneKTpoMarHuTHast WHIYKITHSI. 1 20.09

[ToTok BeKTOpa MarHUTHOM
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unaykuuu. DJC uHAyKIMU. 3aKoH
JIEKTPOMArHUTHON MHYKIIUU
®dapanes

JlaGopaTopnas
paborta«lccienoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

25.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3JC
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

27.09

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

TexHuueckue ycTpoicTBa U UX
[IPUMEHEHUE: TOCTOSTHHBIE
MarHMThl, 3JIEKTPOMArHUThI,
AJEKTPO/IBUraTENb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHII,
MHAYKIIMOHHAS 1eYb

2.10

10

11

12

O6o0maromuii ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
HHIYKIUA

KonTponbHas pabota mo Teme
«MarsuTHoe€ no’e.
SHCKTpOMaFHI/ITHaﬂ UHAYKIOUS»

CB0OOIHBIE MEXaHUUECKUE
kosnebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

4.10

9.10

11.10

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06
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13

14

15

Jlaboparopuas pabota
«MccnenoBanue 3aBUCHMOCTH
neproia MajibiX KoJieOaHui rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCChl
rpy3a»

KonebarenbHblil KOHTYD.
CB0OOIHBIE ANIEKTPOMATrHUTHBIC
KOJIeOaHHS B HJICATIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTHUS
MEKIYy MEXaHUYECKHUMU H
QJICKTPOMAariMTHBIMHA KoeOaHUSIMHU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B HJICAIIBHOM
Kosie0aTeabHOM KOHTYpe

16.10

18.10

23.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

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

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHUYecKue KojJeOaHusl.
Pe3onanc. BeinyxeHHBIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHHs

25.10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbhh86

17

IlepemMeHHBIN TOK.
CunyconaaJIbHBIN MTepEMEHHBII
TOK. MOIIHOCTB NIEPEMEHHOT0 TOKA.
AMIUITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAIIPSHKEHUS

8.11

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

18

Tpauchopmarop. [Ipoussoactso,
nepeava u norpedieHue
ANEKTPUYECKON SHEPTUU

13.11

19

Y CTpoUCTBO U MPAKTHYECKOE

15.11

bu6mmorexa [IOK
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MPUMCHCHUC DJICKTPHUICCKOI'O
3BOHKa, reHeparopa rn€CpEMECHHOr0
TOKa, JIMHAN OJICKTpoIIepeaaqd

https://m.edsoo.ru/ff0cc324

DKOJIOrM4eCcKUe PUCKU IIpU
IPOU3BOCTBE IEKTPOIHEPIUN.

20 Kynbrypa ncnonb3oBanus 20.11
AJEKTPOIHEPTHH B MOBCEAHEBHON
KU3ZHU
MexaHn4ecKre BOJTHBI, YCIOBHS

acupocrpanenus. [lepuon.
21 I()?KoppoCTI)ppacnpOCT]g)aieHi;I u 22.11 Bubmiorexa LIOK
https://m.edsoo.ru/ffOcca54

JuiiHa BOJIHEL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI

99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh 97 11 bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHHIE BOJHBI, UX

23 CBOfIC”lI“)Ba u ckopocts. [lkana 29.11 Bubmorexa IOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBusieHus. Pazpurue cpeacTs 4.12
cBsi3u. Pagmonoxarus

o5 KonTponbnas padora «Konebanus 6.12 bubnnorexka [JOK
Y BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonHeHOE pacpoCTpaHEHHE

26 CBETa B OJIHOPOJHOM Cpeje. 11.12 bu6mmorexa [IOK
Toueunsiii ucTouHUK cBeta. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa

27 OtpaxeHnue cBera. 3aKOHbI 13.12 bubnuorexa [IOK
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oTpaxkeHus ceera. [loctpoenue
1300pakeHUH B INIOCKOM 3epKaiie

https://m.edsoo.ru/ff0cd4e0

28

IIpenomiuenue ceera. [lonHoe
BHYTPEHHEE OTpa)KEeHUE.
[IpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPaKECHUA

18.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd7f6

29

30

JlabopaTopHas paborta «3mepenue
MOKa3aTessl MPEeIOMIICHHS CTEKIIa

JIunzel. [TocTpoenne n300pakeHui

B JIMH3C. CDopMyJIa TOHKOM JIMH3HI.
YBeanueHue TUH3bI

20.12

25.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

31

Jlaboparopras pabora
«MccnenoBanue CBONCTB
H300paKEHUIA B INH3AX»

27.12

32

Hucnepcus csera. CI0XHBINA COCTaB
6enoro ceera. L{Bet. JTabopaTopHas
pabota «Habmtoienue nucnepcuu
CBETa»

10.01

33

34

WnTtepdepennus creta. dudpaxius
ceta. [ludppaknuonHas pemerka
IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

15.01

17.01

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced2?2

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue npudopsl U
YCTPOMCTBA U YCIOBUS MX
0€301acHOT0 MPUMEHEHUS

22.01

36

I'panuel IPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
[TocTynatel cienuanbHON TEOPUU

24.01

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862
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OTHOCHUTCIBHOCTHU

O
AAHOBP ' s ' https://m.edsoo.ru/ffOcfa4?2
BPEMEHH U COKPAIICHUE JITTHHBI
DHeprust U UMITYJIbC
pPENATUBUCTCKOM YacTulibl. CBs3b bu6mmoreka [IOK
38 . 31.01
MAacChl ¢ DHEPTUEH M UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
0 IéOHTpOJ'ILHa}I pa6OTau«OHTI/IKa. c 0r Bu6moreka LIOK
CHOBBI CIIEIUAIILHON TEOPUU .
t p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®oronsl. opmyina [1nanka. 202 bubnnorexa [JOK
DHeprusi ¥ UMITYJIbC POTOHA ' https://m.edsoo.ru/ffOcfel6
i | dorebperms Omera AT 10 ~ DubmoreralOK
' T ' https://m.edsoo.ru/ffOcffc4
CroieToBa
o | g bbb S
A ’ ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
18 | Tobemens Kemeoooe neborame jg0z  BubmorexallOK
AieBa. a ' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHr4eckue ycTponcTsa u
44 MPaKTUIECKOE TPUMEHEHHE! 91,02
(dboTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemrenue 3amay mo reme 96.02 bu6mmorexa [IOK

«DJIEMEHTBI KBAHTOBOM OITHKH)

https://m.edsoo.ru/ff0d0302
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Monens atroma Tomcona. OnbITEI
Pezepdopaa no paccesauro o-

bu6mmoreka [IOK

46 yactuil. [I1anerapuas Mojaesb 28.02 https://m.edsoo.ru/ff0d091a

aTroma
bubmuorexa [JOK

4 Hocrynatet bopa 403 https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornonienue GoToHoB

48 IIpU NIEPEXO/I€ aTOMA C OJTHOTO 6.03 bubnnorexa [HOK
YPOBHS HEPIHHU HA APYroit. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOiicTBa YacTuIl.

Bonnsl ne bpoiins.
49 KOpHyCiynﬂI;HO-BOJIHOBOf/'I 11.03 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE
OTKpbITHE PAOAKTUBHOCTH.

50 OmnsiThl Pesepdopraa mo 13.0318.03 bubnuoreka [IOK
OTIPE/ICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PalMOAKTUBHOTO H3ITyYSHHS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3ny4yeHus. Bnusuue 20.03
pPannOaKTUBHOCTH Ha KHUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbga-pacna. 9503 bubnuoreka [IOK
DJNEeKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
6era-pacnaj. ['amma-usnydenue

53 OHeprus cBA3M HYKJIOHOB B S7pE. 27.03 bubnuorexa [IOK
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Snepubie peakuuu. S nepHbiin
peaktop. [Ipobrnemsbl, nepCcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI 1€PHOI
SHEPIreTUKHU

https://m.edsoo.ru/ff0d1356

54

55

56

DneMeHTapHbIe YaCTHULIBI.
OTKpbITHE TO3UTPOHA. METOIBI
HaOJI0/ICHUS ¥ pEerHCTpaluu
3JIEMEHTAapHBIX yacTull. Kpyribiit
ctoi «PyHIaMEeHTalbHbIE
B3aumo/eiicTeus. EquHcTBO
(bu3NIeCKOil KapTHHBI MUPa»

Bun 38é3nnoro Heba. Co3Be3nus,
SIPKWE 3BE3IbI, IUIAHETHI, UX
BUIMMoOe ABHKeHne. ConHeuHast
cHcTeMa

Connue. ConHeyHasi aKTUBHOCTb.
Hcrounuk sHeprun CosHLa U 3BE3 11

1.04

3.04

15.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE31bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
MOCJIeI0BaTeILHOCTH. BHyTpeHHEee
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU
u 3BoJirorK CotHIIa U 3BE3 71

17.04

58

Mneunsiii [1yte — Hama
lNamakTuka. [lonoxenne n
nemxenne Comuana B [amakTuke.
lNanaktuku. YEpHBIE ABIPHI B A1pax
raJlakTUK

22.04
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59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3pbiBa.
PenukToBOE M3TydYeHUE.
MeraranakTuka

24.04

60

Hepermennsie npo0iaembl
aCTPOHOMHU

29.04

61

62

63

64

65

66

KontponbHas padoTa «2JI1€eMEHTHI
aCTPOPUUKI

O6o6matomuii ypok. Ponb gpusuku
1 aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIIMATbHON B
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJIoBeKa

O606maromuii ypok. Pois u Mmecto
(GU3MKN ¥ ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa

O6o06maromuit ypok. Poib
¢buznyeckoil Teopun B
(bopMHpOBaHUU MPEICTABIECHUI O
¢bu3nyeckoil kapTUHE MUpa

O6o0maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABIICHUI O IPUPOJIC

PesepBHbIil ypok. MarautHoe noie.

3J'ICKTpOMaFHI/ITHa$I UHAYKIOUA

6.05

8.05

13.05

15.05

20.05

21.05
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PesepBubiit ypok. OnTuka. OCHOBBI

67 CHeIUaJIbHON TEOpUHr 1 22.05
OTHOCHUTEILHOCTH
Pesepnriit ypok. KBantoBas
68 (bmlflca. QJfMeHTBI aCTPOHOMUU U 1 23.05 bubmorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpo(hU3HUKH
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. «Dusuka 10» Kimaccuueckuit kype (Pusnka: yueOHuk ais 10 k.

obmeobpazonart. yupexaenuii / I'.5. Mskumes, b.b. byxosues, H.H. Corckuii) —

M.: Ilpocseienue, 2023r.
2. «Dusuka 11» Kiaccnuecknii kype (Pusnka: yaeOHuk mis 11 kit

obmeobpasosar. yupexxaenunii / I'. 5. Mskumes, b.b. byxosues, B.M. Hapyrun) —

M.: IIpocBemienue, 2022r.

3. T'.H. Crenanosa, A.Il. CrenanoB «COOpHUK BOIIPOCOB U 3aja4 1o ¢usuke. 9-11

KJaccel» - 2019r.

4. A.I1. PeivkeBuu «@usuka. 3agaunuk. 9-11 kiy» - M.: «Jlpoday, 2022r.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. «Dusuka 10» Knaccuuecknii kype (Puzuka: yueOHuk 1 10 kit

obmieobpasosar. yupexxaenuit / I'.51. Msaxumes, b.b. byxosues, H.H. Corckuii) —

M.: Ilpocerenue, 2023r.
2. «Duzuka 11» Knaccuuecknii kype (Pusuka: yueoHuk ams 11 k.

obmeobpasosar. yupexxaennii / I'. 5. Msakumes, b.b. Byxosues, B.M. Hapyrun) —

M.: [IpocBemienue, 2022r.

3. I"'H. Crenanoga, A.Il. CrenanoB, «COOpHHUK BOIMPOCOB U 337a4 10 (hU3UKE.

9-11 kiaccei» - 2009r.

4. A.I1. PeivkeBnu «Dusuka. 3agagnuk. 9-11 kiy - M.: «Jlpoda», 2022r.
5. H.N. ITaBnenko, K.W. [TaBnenko, TecToBeie 3aganus o ¢usuke 10, 11

kiacc — M.: «llIxosbHas npeccay»

6. A.E. Mapom, E.A. Mapon, ®uszuka nunakrudeckue matepuains 10. 11

kiacc- M.: «Zlpoda», 2019r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/

https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

http://interfizika.narod.ru/index.html

https://www.sites.qgoogle.com/site/saitpofizike/home

https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/

https://learningapps.org/index.php?overview&s=&category=0&tool=
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