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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpoOBHS Ha ypOBHE CpEAHEro O0IIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3oBareNbHbIX  opranu3auusax Poccuiickoir  ®Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam oOyyeHus.

®du3nka Kak HayKa 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, gusndeckoi reorpadueit u actpoHomuei. Mcnonp3oBaHne U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kypca ¢u3nku st ypoBHS CpeHEero o0Iero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUUYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

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

Hoesn eymanumapusayuu. EE€ peanuzaiys npearnosaraeT UCIoIb30BaHUE TYMAHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U HKOJIOTUYECKUMU TpoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasusyercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHsI MPo0JIeM palliOHAILHOTO MPUPOAOIIONIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUpOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
busnyeckoil Teopuu, poiu (GyHIAMEHTAJIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBIN MOJIX0 B Kypce (PU3UKH peau3yeTcs MpekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHUYECKUX MPaKTHUYECKUX paboT. Beinenenue B ykazaHHOM IepedyHe JabopaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMHUCS YMEHHSMH IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4M C SIBHO 3a/laHHON (PU3MUYECKON MOJIENbIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3NYECKUX SBICHHA M MPOIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 yd4eOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKM Ha YPOBHE CPEIHErO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1Tab0paTOpHOE 000PYJOBAHNUE JUISI BHITTIOJTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYMBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamme 1o
¢u3nKe KIFOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAaHUS HM3yYaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecleuuBaeTcs B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX TaOOpaTOpHil.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTaBIEHUH O HAayyHOM MeETOjie TO3HaHUS U (OPMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX J0Ka3aTeIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NpPUPOJIE U UIA TNPUHATHS NPAKTHUECKUX pEIICHU B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKUX OCHOB W TPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHalM3a W  HUHTEpHpeTanuu  HUHpOpManuH,  ONpeAesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00ydaroIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpelmHSsI CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MaTePHUATBbHON TOYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe naBmwkeHue. JIB)KEHUE MaTepHaTbHOM TOYKH TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: CHUIOMETp, JABUKECHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHUH C UCTIOIB30BAHIEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoieHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["annnes. [lepBbiit 3akoH HeroToHa. IHEpLnanpHble CUCTEMBI
OTCYETA.



Macca tenma. Cuna. IlpuHmmn cynepno3uuuu cuid. Bropoit 3akoH HerooToHa st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT cuiIbl OTHOCUTEIBHO oOcu BpaunieHus. lIlnedo cunbl. YcimoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue aBuxeHUst OpycKa Mo HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynbe MaTtepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
IpUMepe PacTSKEHHs] PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEeI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY NABJICHUS Fa3a HA CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATypPhl BO3/lyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoOb! e€ n3meHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHssI SHEprusi 0JHOATOMHOIO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI PH TeIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerioBbIX MamunHax. Koadduuent noneznoro aeiictsus tersioBod Mmamuubl. [ukn Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW HSHEPrHMM Tejla IMPH COBEPIICHWH pPAaOOTHI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHUIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnuaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

ypaBHeHI/Ie TEII0BOro OanaHca.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MaTcpuraioB, B TOM HHUCJIIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanuss Ten. OJEeKTpUyYecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. Hanpsok€HHocTh snexTpuueckoro mnosd. [IpuHmun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGora cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUBIIEKTpUUYECKasi IPOHULIAEMOCTD.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yIeKTpuueckoil nenu. KopoTkoe 3ampikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAUIOB. 3aBUCUMOCTh COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonHuku. CoOCTBEHHass W MPUMECHas MPOBOJUMOCTH IOJIYIIPOBOJIHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMKYIIEH cuiibl. KopoTkoe 3amblkaHuE rallbBAHUYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHIIBI  HCTOYHMKA TOKa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBs3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIEIb, U3MEPEHNUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IPOCKIMU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TEII000OMEH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOJMIBHHUK, KOHAUIIUOHEP, TEXHOJIOTUN TIOTYYCHUSI COBPEMEHHBIX MaT€pPHajioB, B TOM YHCIIE
HaHOMATEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpOoCTaTHYecKass  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cynieprno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKLIUH T1O0JIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHoOe 1oJie IPOBOAHUKA C TOKOM. KapTWHa JIMHHMM MHAYKIIMM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBnenue nsnekTpoMarHuTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUU.
DNEKTPOABMKYILASA CUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMU B IIPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATEN b, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u  (asza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE I'apMOHMUYECKUX KojebaHuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHUS SHEPTUU B UICATBHOM KoJebaTenbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHYyX/IeHHbIE MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IlpousBonctBo, mepenada W MOTPEOJIECHUE AIEKTPUUYECKOM SHEPrUu.
DKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosnb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHUE: DIJIEKTPUUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JUHUM JIEKTPONepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpamMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pactpocTpaHEHUs
U januHa BoONHBL [lomepeunble W mponmosbHBIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MPEJIOMIICHUE, Mospu3anus, Aaudpakus, wuaTepdepennus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpoucTBa U NPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJbHbl€ MHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, Pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTBI TOHA C aMIUIUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, MPEIOMIICHUE,
nonsipu3anus, 1udpakuus, HHTepGepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHure H300pakeHUN B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W pacceuBamIIe JTUH3BL. TOHKas JuH3a. DOKYyCHOE pacCTOsHUE |
ONTHYECKasl CHla TOHKOM JMUH3BL. [locTpoeHune n3odpakeHuil B COOMpAIOINX U pacCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHHKHU. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOT0 CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpPaKeHHWE U MperoMieHue cBeTa. Onrtuueckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue nucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CB€Ta B BaKyyme, IPUHLHII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTne u wucciaenaoBanne (ororaddexra. Ombiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoiiCTBaA M NpaKTHUECKOE NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUHUK,
CoJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu
®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lmanerapHas
monenb atoMa. [locrymater bopa. M3nydenue u mornomieHre GOTOHOB MPHU MEPEXOAE aToma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl cnekTpoB. CHnekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyaau3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: CHEKTPAJbHBIA aHAJIN3
(criekTpockoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
Hab6nronenue nuHeyaToro crexkrpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOEGHHA  sjpa. OtkpbiTHE
pamnoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio coctaBa pagioakTUBHOTO H3ITydeHHS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykionnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIEP.
Anepuuiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NEpCHEKTHUBHI  SACPHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.
Metobl HaOIOJEHNUS U PETUCTPALIMH 3JI€MEHTapHBIX YacTHII.
dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, MJIAHETHI, UX BUAMMOE JBH)KCHUE.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUJIsl 3BE3] TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBasapbl. YEpHbIE ABIPBI B SAPAX TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopud B (OPMHUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3MYECKON KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTuKH, OWOJIOTHH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpU3HAKU 0100 TPEYTONIBHUKOB, ONPEIEICHNE TUIOIAIU TUIOCKUX QUryp U o0bEMa Te.

buonocusa: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B KUBOW MPHUPOJE, NEHUCTBHE pPaJUalMK Ha >KUBHIC
OpTaHU3MBI.

Xumusi: cTpoeHME aTOMOB W MOJIEKYJ, KPHUCTAIUIMYECKAas CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpENad, TeHEPATOP MEPEMEHHOrO TOKA, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OlIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMM  OOYYaroIIerocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIii;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCUIMCKON TpaTaHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlMI0O ¥ MPHHUMATH OCO3HAHHBIC PEIICHUS, OPHCHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIE B ICATEIHBHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
po(ecCuu M pean30BbIBATH COOCTBEHHBIC )KHU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh JIKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIOUEBBIMU TOHATUSAMH M METOAaMHU (U3UUYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3INYHBIX METOO0B IMO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 110 (U3HKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpPCACTBa I/IH(i)OpMaLII/IOHHBIX U KOMMYHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON 6€30aCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHUE HA ypOKaX (DU3MKH M BO BHE-YPOUHOU JIESATCIILHOCTH,

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOW paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

NPUHUMATh 1IEJTM COBMECTHOM JESTEIIbHOCTH, OPraHW30BBIBATH M KOOPIUHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHUIO: COCTAaBIATH IUIAH JACHCTBHM, PaCHpenesisiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEU C TO3UIIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh MO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3JIMUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHHS] TMPAKTUYeCKoW paboThl € Y4ETOM UMEIONIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YIBTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 10 UX CHUKECHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C JPYTrUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTO (PU3UKHU B (HOPMUPOBAHHHM COBPEMEHHON
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOMN
JNeATEeIILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPAOE TENO, WICATbHBIN Ta3, MOAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHUE >KUJAKOCTeW M TBEPIABIX Tesl, U3MEHEHHEe 00BhEMa Teln NpU HarpeBaHUH
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, MCIIapeHNe, KOHACHCAIHs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3JlyXa, MOBBIIICHUE JaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMd COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Ted,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEprus, MOTEHIMAaJbHAs SHEPIHs, MEXaHWdeckas paboTa, MeXaHWYECKas MOIIHOCTh; IpH
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONKCHIBATh W3YyYCHHbIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIIOIb3Ys
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI UCIOIB3YEMbIX BEIUYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpotecchl), MCHONB3Ys (PU3MYECKUE BEITMYMHBL JICKTPHUSCKHN 3apsijl, dJICKTPHUYECKOE MOJIe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHUUHY C APYTUMHU BETMYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHMYECKOM SHEPruu, 3aKOH COXpPaHEHHS MUMITYJIbCa, IPUHILIUI CYNEPIO3UIIMU CUJI, TIPUHLIUIT
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI JICHCTBUS MAIIHH, TPHOOPOB U TEXHHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUIOTE3y Y4eOHOro OJKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTETIbHBIX YCTPONCTB U TJaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacu€THbIe 3a/Jaddl C SIBHO 3a/JaHHOM (U3WYECKOM MOJENbl0, HCIONIb3Ys
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI M OLIEHUBATh PEAIbHOCTH MOJTyY€HHOTO 3HAUYECHUS (PH3MUECKON BETMYMHBI;



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTONBb30BaTh MPH PEUICHWH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIei cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXJOI'0 M3 YYAaCTHUKOB TPYIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMeEpax poiib U MecTO (GU3UKH B (DOPMUPOBAHUH COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEWHOE paclpoCTpaHEHHE CBETa, OTpasKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIas CUIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CuUjla TOKa B MPOLECCe TApMOHMYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C IPYTHMHU BEIMUMHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ| IOoJIypaclaja, PHEpPrus CBSI3M AaTOMHBIX SJA€p, IpPU OIMNHCAHUH
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAU3UPOBaTh (PU3MYECKHE MPOIECCHl W SIBICHUS, HMCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NOPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTU4eCKOEe BBIPAKEHUE W YCIIOBHS (TpPaHHULIBL,
00jacTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M OMKCHIBATh N300pa’KeHHE, CO3IaBaeMO€E INIOCKUM 3€pPKaJIOM, TOHKOH JIMH301;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOKI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIB30BAHUEM TPSIMBIX U3MEPEHUN:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia 0€30IaCHOIO TpyAa IMPU MHPOBEACHUM HCCIEIOBAHUNH B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI M IPUHIUITBI, HA OCHOBE aHAJIM3a YCIIOBHS 33aJa4d BEIOMPATh (PH3UYECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayeCTBEHHbIE 3a/1a4M: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMH U TPEICTaBICHUS y4yeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH TIPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH MU O0palleHHH ¢ MPUOOPaMHU U TEXHUUYECKUMHU YCTPOUCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneiiaTh OO0f3aHHOCTH M IJIAHUPOBAaTh JACATEIbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KouunvecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7 1
Auaniia https://m.edsoo0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosjie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
HWroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

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



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

bubmuoreka [JOK
42 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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

61 OfoSumonce nosropere ‘ g imedson U TALGOTe
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

No Kosun4vecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE

w/n Tema ypoka Beero Konrpoabusie  IIpakruueckue  00pasoBaTebHbIe
padoTbI padoThbI pecypcbl

1 ®u3uka — Hayka o npupone. Hayunsie 1 bubmumoreka [IOK
METOJIbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popMupoBaHuu

2 COBpPEMEHHOM i)aquoﬁ K(zpsnmz MHpa, B 1 Bubmiorexa LIOK

. o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JEITeTbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 Brbmiorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubnnorexka [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 1 bubnunoreka [JOK
CBOOOTHOTO TIA/ICHUS https://m.edsoo.ru/ff0c39cc

7 KpusonmueliHoe nBuxkenue. J[BrmxeHue 1 bubnnoreka [JOK
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun oTHocuTenbHOCTH [ anumes.

8 ngp;II/IaHBHBIe cucreMsbl orcueTa. [lepBrlii 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa

9 Macca tena. Cuia. [lpuHnun cynepno3unuu 1 bub6nuorexa [IOK

cuit. Bropoit 3akoH HeroroHa st

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTEepUAIbHON TOYKHU

10 Tpetuii 3akon HeroTOHA /1711 MaTepUaibHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna yupyrocti. 3akon I'yka. Bec Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koagpduument tpenus. Cuina
13 conpOTiBneHm[ HpCII)/Iq));[BLII/meHI/Hf Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHOe U BpaliaTelbHOE ABIKEHUE
14 a0CoOJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI. bu6mmoreka [IOK
[Tne4o cuibl. Y caoBUsl paBHOBECHS TBEPIOTO https://m.edsoo.ru/ffOc41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOYeK. IMITynbe cuitbl. 3aKOH bubnnoreka [JOK
COXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TIBUKCHHE
Pa6ota u momHOCTh cuibl. Kunetuaeckas
16 JHEprus MaTIeI;)I/IaJ'IBHOI/IW Touku. Teopema 00 bubmorexa IOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUs ynpyro nehopmMupoBaHHOM bubnuotexa [JOK
npyxuHsbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBHBIE CHIIBI. BuGmmorexa LOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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CHCTEMBI Te. 3aKOH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHas pabota «lccrnenoBanue CBI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
JHEPIruU Tejla Ha IPUMEPE PaCTKECHUS
PE3UHOBOTO JKI'YTa»

20

21

22

KonTponbhas pabota no teme «KunemaTuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBcKoe
neuxenue. duddysus

XapakTtep ABMKEHUS U B3aUMOJACHCTBUS
YacTHII BeliecTBa. Moien CTpOSHHUsI Ta30B,
JKUJKOCTEH U TBEPABIX TEIl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

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

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEX]y MapameTpaMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCIKCHHOI'O ra3a»

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bu6mmoreka [IOK

29 rpadguyeckoe mpeacTaBlIcHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOAUHAMUYECKOM
30 CHCTEMBI M CLIOCOOBI €€ N3MECHCHUSI. bu6mmoreka [IOK
KonngectBo TermioTsl u pabora. BuyTpeHuss https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO UJCAIILHOTO Ta3a
31 Buapl Teronepenaun bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KgJII/IHGCTBO TEIUIOTHI IIPU T:fmonepenaqe. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtuMocTh MporeccoB B MpUPOJIE. bubnnoreka [JOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J TermoBoit bu6mmorexa [IOK
MaIIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
38 O6o06matomuii ypok «MonexynspHas bubnuotexa [JOK
¢usrka. OCHOBBI TEPMOIMHAMHKI https://m.edso0.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MOJ‘IpeKyJ'IﬂpHI;H ¢uznka. OCHOBBI bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bub6nuorexa [IOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCOJII0THAS U OTHOCUTEIIbHAS BIA)KHOCTD

bubmuorexa [JOK

41 BO31yxa. HachimeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammgeckue u
42 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB bubnmoreka [JOK
KpucTayuioB. JKuIKue KprcTauib. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geibHas bu6mmoreka [IOK
TerioTa riasieHus. Cyoiumanus https://m.edsoo0.ru/ff0c6708
44 YpaBHeHHe TEII0BOro OanaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnuorexa [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))JIYHSOBO)IHI?KI/I. 33.K(I))H COXpaHCHHS bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsa
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubnuoreka [IOK
ToueuHsIil TEKTpHYECKHUI 3apsia https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
48 Hpniunn cynepn03p1u1/11)p1 AIIEKTPHUYECKIX Brbmiorexa LIOK
. ) https://m.edsoo.ru/ff0c6df2
nosuei. JInHuM HanpsHKEHHOCTH
49 Pabora cun anexTpocTaTHuecKoro moJs. bubnnoreka [JOK
ITorennuain. Pa3HocTh MOTEHIIMAIOB https://m.edsoo0.ru/ff0c6f00
[TpOBOAHUKY U TUAJIEKTPUKH B
50 3HI;KTpI([)CTaTquI::K0M HOIJ)'IC. bubamorexa IOK
https://m.edsoo.ru/ff0c7018
JmanexTpudeckast IpOHUIIAEMOCTb
. bubnmnoreka [JOK
>1 dnerTpouikocts. Korencarop https://m.edsoo.ru/ff0c7126
52 DIeKTPOEMKOCTD IIIOCKOTO KOHJEHCATOPA. bubnmuotexa [JOK



https://m.edsoo.ru/ff0c64d8
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DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

https://m.edsoo.ru/ff0c72c0

53

54

55

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHHOTO NMIPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJICHUE DIIEKTPOIIPHOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €TO
cymectBoBanusl. [locrosaunsiii Tok. Cuia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa ju1s1 yyacTka Lenu

56

[TocnenoBarenpHOE, AapaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIIAaHHOTO COCTUHEHHUSI PE3UCTOPOBY

0.5

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

S7

PaboTa 1 MOITHOCTH JEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJist OTHOM (3aMKHYTO)

aneKTpuueckon uenu. Koporkoe 3ambIkaHue.

JlaGopatopnast pabora «M3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

60

ONEeKTpOHHAs MPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh

DneKkTpuuecKkuil Tok B BakyyMme. CBoMcTBa
AIIEKTPOHHBIX MTyYKOB



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

[MonynpoBoAHUKH, UX COOCTBEHHAS U

bubmuorexa [JOK

61 puUMecHast MpoBoAUMOCTh. CBoicTBa p—N- 1 https://m.edsoo.ru/ff0c84ae
nepexona. [1oaynpoBoJHUKOBBIE TPHOOPHI
DNEKTPUYECKHA TOK B paCTBOPAX H
62 paciiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJICKTPOTUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
ONEeKTpUUECKU T?K B rasax. ) Butmorexa LIOK
63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DJIeKTpUYECKUe PUOOPHI U YCTPOMCTBA U UX
64 npaKTII:quKoe HpI/l:MCHSHI/Ie.};_IpIZBI/IHa 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
. bu6mmoreka [IOK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTposnbHas pabora no teme
66 «9nexkrpocraruka. [locTosHHBIN 1 bubnuoteka [JOK
ANIEKTpUYECKUil TOK. TOKHM B pa3miuHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTposibHas pabora no 1 bubnnorexka [JOK
Teme "DJIeKTpoaAnHaAMUKa" https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. OGo01maronuii ypok mno 1 bubnuoreka [IOK
temaMm 10 ki1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

N Koan4yecTBO 4acoB DJIeKTPOHHbIE
; uudpoBbIe
n/  Tema ypoka Bcer  Kourpoabn  IIpakruyeck
oOpa3oBaTejibHbIE
1 0 ble padoThI ue padoTsbl pecypen
ITocTosiHABIE
MAarHMThI H X
B3aHUMOJICUCTBHUE.
MarunuTtHoe 1moie. bu6mmoreka [JOK
1 Bexkrop 1 https://m.edsoo.ru/ff0c
MarHUTHOMN 9778
MHAYKIMU. JIuHumn
MarHUTHOM
UHIYKIHH
MarunuTtHoe 1oJje
MIPOBOIHHUKA C
TOKOM. OTBIT bubmuoreka [JOK
2 Opcrena. 1 https://m.edsoo.ru/ff0c
BzaumoneiictBue 98fe
ITPOBOTHUKOB C
TOKOM
JlaGopaTopnas
padora bubnunoreka [JOK
3 «Maynerine 1 1 https://m.edsoo.ru/ffOc
MarHUTHOTO TIOJIS 98fe
KaTYIIKH C
TOKOM»
JeiicTBue
MarHUTHOTO TIOJIS
Ha TIPOBOJIHUK C
TokoM. Cuita
ﬁr;:;);opﬁaﬂ bu6mmorexa [IOK
4 1 1 https://m.edsoo.ru/ff0c
paborta 9ac0
«ccnenoBanue
JIeHCTBHSA
MOCTOSIHHOTO
MarHuTa Ha paMKy
C TOKOM»
[erictBue bubmuorexa [JOK
5 MarduTHOT'O TTOJIS 1 https://m.edsoo.ru/ffOc
Ha JIBIDKYIIYIOCS 9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

3apsKEHHYIO
yactuiy. Cuna
Jlopenna. Pa6ota
cuisl JlopeHua

DneKTpoMarHiuTHa
ST UHTYKIIHSL.
[ToTok BekTOpa
MarHUTHOM
unaykiuu. J1C
WHAYKIUU. 3aKOH
3JEKTPOMArHUTHO
W UHAYKIUU
Qapanes
JlaGopaTopHas
paborta
«HccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHO
Y UHIYKIUWD)

bubmuoreka [JOK

https://m.edsoo.ru/ffOca

150

NHAyKTUBHOCTS.
SIBnenne
CaMOWHIYKIUH.
2J1C
CaMOWHIYKIUH.
OHeprus
MarHuTHOTO IIOJIS
KaTyILIKH C TOKOM.
DNEeKTpOMarHuTHO
¢ ImoJie

Texnuueckue
YCTPOMCTBA U UX
IIPUMEHEHHUE:
MMOCTOSIHHBIE
MarHMTEHL,
3JIEKTPOMATHUTBHI,
BJIEKTPOJIBUTATENb
, YCKOpHUTEIHN
3JIEMEHTaPHBIX
YaCTHII,
WHAYKIMOHHAS
Ie4b

bubmuoreka [JOK

https://m.edsoo.ru/ffOca

600

10

O06o0marommii
ypok «MarHuTHoe

bu6mmoreka [IOK

https://m.edsoo.ru/ffOca



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

ToJIE.
DJIEKTpOMarHuTHa
Sl MHTYKITHSI

11

KoHntposbHas
pabota mo Teme
«MarautHoe
roie.
DNeKTpOMarHuTHa
sI UHITYKLIHS

bubmuoreka [JOK
https://m.edsoo.ru/ffOca
ds8

12

CBobOoHBIC
MEXaHUYECKHE
KoJIeOaHusI.
l"apmonuueckue
KoJIeOaHusI.
YpaBHeHue
rapMOHUYECKHUX
KoJieOaHUH.
[Ipespamenue
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOca
f06

13

14

JlaGopaTopHas
pabora
«HccnenoBanue
3aBUCHMOCTH
MePHOIa MAJTBIX
KosebaHuit Tpy3a
Ha HUTH OT JUUTHHBI
HUTHU ¥ MacChl
rpy3a»

KonebarenpHbIiH
KOHTYP.
CB0OOIHBIE
ANEKTPOMArHUTHBI
€ KoJieOaHus B
HJIeaIbHOM
KoJIe0aTeIIbHOM
KOHTYE.
AHaorus Mexmay
MeXaHNYECKUMH U
ANEKTPOMATrHUTHBI
MH KOJIEOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
b820

15

dopmyna
Tomcona. 3akoH
COXpaHEHUs

but6mmorexa [IOK
https://m.edsoo.ru/ffOc
b9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

SHEPTUU B
HJIeaIbBHOM
KoJie0aTeIbHOM
KOHTYype

16

IIpencrasnenue o
3aTyXaroumx
KOJICOaHMIX.
Brinyxiennbie
MeXaHHYECKHE
KoJIe0aHusl.
Pe3onanc.
BriHyX/1€HHBIE
3JEKTPOMAarHUTHBI
€ KoJieOaHust

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
bb86

17

18

19

[TepemeHHBIN TOK.
CunyconaaibHbIN
IIEPEMEHHBIN TOK.
MontHocTh
[IEPEMEHHOT O
TOKa.
AMIUTUTYAHOE U
JEHCTBYIOLIEE
3HAYEHUE CUJITBI
TOKa U
HaIpsDKEHUS
Tpancdopmatop.
IIpoussoxacTso,
nepeaayda u
norpebdyieHue
BJIEKTPUYECKON
SHEPTUH

YerpoiicTBo U
MPAaKTUYECKOE
MIPUMEHEHHE
BJIEKTPUYECKOTO
3BOHKA,
reLeparopa
IIEPEMEHHOTO
TOKa, TAHUN
3JIEKTpoIiepeIay

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
bd34

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcc
324

20

OKOJIOTUYECKHE
PUCKH TIPH
MIPOU3BOJICTBE



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324

21

3JEKTPOIHEPTUU.
Kynberypa
HCIIOIL30BaHUSA
AJIEKTPOIHEPTHH B
IOBCEIHEBHOMU
JKU3HHA

Mexanndeckue
BOJIHBI, YCJIOBHSI
pacrpocTpaHeHUs.
[Tepuon.
CxkopocTb
pacnpocTpaHeHus
W JIJIMHA BOJIHEI.
[Tonepeunslie u
MPOJIOJIbHBIC
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc
as4

22

3ByK. CKOpOCTH
3ByKa. [ poMKOCTB
3ByKa. Beicora
ToHa. TemOp

3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc
cOc

23

DNeKTpOMaraHuTH
bI€ BOJIHBI, UX
CBOWCTBA U
ckopocts. [Ikana
3JIEKTPOMArHUTHBI
X BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcc
fe0

24

25

[TpunHIUTIBI
paaroCBI3H U
TEICBUICHHUS.
Passutue cpencrs
CBSI3H.
Pagnomnokamnus

KoHntponbHas
pabota
«Koinebanus u
BOJIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc
6f8

26

[IpssMmonuHeitHOE
pacnpocTpaHeHHe
CBETa B
OJTHOPOJHOM
cpene. Toueunsid
HCTOYHUK CBETA.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
d350



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

JIyu cBera

27

OTtpaxeHue cBerta.
3aKkoHBI
OTpa)KEHHUs CBETA.
ITocTpoenue
M300paXeHUI B
IJIOCKOM 3epKajie

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
d4e0

28

29

30

31

[Ipenomiuenue
ceera. [loHoE
BHYTpEHHEE
OTpaXkKeHUe.
[IpenenbHblid yroa
MIOJIHOTO
BHYTPEHHETO
OTpaKEHUS

JlaGopaTopnas
paborta
«3mepenne
MoKazares
MIPEIOMIICHUS
CTEKJIa»

JInH3bL.
ITocTpoenue
M300pakKeHUH B
nuH3e. Dopmyna
TOHKOM JIMH3BL.
YBenuuenue
JIMH3bI

JlaGopaTopHas
pabota
«HccnenoBanne
CBOMCTB
M300pakeHH B
JIMH3AX»

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
dr7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
d67a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
ddle

32

Jucnepcus ceTta.
CII0KHBIN cOCTaB
Oejoro ceera.
IIBer.
JlaGoparopHas
pabora
«Habnronenne
TUCTIEPCUU CBETA)

33

WnTtepdepennus

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

cera. Judpaxuus
CBeTa.
JudpakuronHas
pemeTka

https://m.edsoo.ru/ffOce
d22

34

ITonepeunocts
CBCTOBBIX BOJIH.
[Tonspuzanus
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf
02e

35

Onruueckue
npuOopsI U
YCTpOMCTBA U
YCIIOBHS MX
0€e301macHOTO
MIPUMEHCHUS

36

37

38

I'pannns
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
[Toctynater
CIelranbHON
TEOPHUH
OTHOCHTEIBLHOCTHU

OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH
. 3amMenyieHne
BPEMEHU U
COKpAIICHHE
JJINHBI

OHeprus u
UMITYJIbC
PENATUBUCTCKOMN
yacTuIel. CBA3b
MAaccChl C JHEpruen
Y UMITYJIBCOM.
OHeprus MoKos

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf
862

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf
ad2

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf
c68

39

KoHntponbHas
pabora «OnTuka.
OcHOBBI
crenraIbHON
TEOpPUH
OTHOCUTEIbHOCTH
»

but6mmorexa [IOK
https://m.edsoo.ru/ffOcf
6f0

40

doToHBbI.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0

®opmyina [nanka.
DHeprus u
HUMITYJIbC (POTOHA

https://m.edsoo.ru/ffOcf
elé

41

OTtkpbiTHE U
HCCIICIOBAHUE
dororddekra.
Omnwiter A. T
CroeToBa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf
fc4

42

43

44

3aKOoHBI
dororddekra.
YpaBHeHue
OUHIIITENHA IS
dboTtodrddekra.
«KpacHas
TpaHuIa»
dorordpdekra

JlaBiieHue cBeTa.
Omnwitel 11. H.
JleOenena.
XHUMHUYECKOE
JIeliCTBHE CBETA

TexHuueckne
YCTPOMCTBA U
MIPaKTUIECKOe
MIPUMEHEHHUE:
(hoTOdIIEMEHT,
(dboTonaTyuk,
COJIHEYHAas
Oarapes,
CBETOAMO]T

bu6mmoreka [JOK
https://m.edsoo.ru/ffOd
015e

bubmuorexa [JOK
https://m.edsoo.ru/ffOd
04a6

45

Pemenue 3amad 1mo
TeMe «DJIEMEHTEI
KBaHTOBOM
OIITHUKNY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOd
0302

46

Mogens aroma
Tomcona. OmbITH
Pezepdopaa no
paccessHUIO o-
YaCTHII.
IInanerapnas
MOJI€JIb aTOMa

but6mmorexa [IOK
https://m.edsoo.ru/ffOd
091a

47

[Toctynmater bopa

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



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

Oafa

48

Nznydenue u
IIOTJIOLEHUE
¢$boTOHOB TIpU
[Iepexo/ie aToMa ¢
OJTHOTO YPOBHS
SHEPTUU Ha
npyroi. Bumsl
CIIEKTPOB

bubmuoreka [JOK
https://m.edsoo.ru/ffOd
Oafa

49

BoaHoBEIe
CBOICTBA YaCTHII.
Bonurl ne
Bpoiiss.
Kopnyckynsipao-
BOJIHOBOH
TTyaJii3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
W3JIy4CHUE

bubmuoreka [JOK
https://m.edsoo.ru/ffOd
Oca8

50

OTtkpbiTHE

PaaOaKTUBHOCTH.

OnbITHI
Pesepdopaa o
OTIPEICIICHUIO
cocTaBa
pPalnOaKTUBHOTO
U3ITyYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOd
0fd2

51

52

CgoiictBa anbda-,
Oera-, raMMa-
W3IIy4EeHHUS.
Bnusuue
PaMOaKTUBHOCTH
Ha JKUBBIE
OpraHU3MBbI

OtkpsiTHE
IIPOTOHA U
HEUTpOHA.
W3otonsl. Anbda-
pacrnaz.
DNEeKTPOHHBIN 1
MMO3UTPOHHBIN
Oeta-pacmnas.
IN'amma-usnydenue

bubmuorexa [JOK
https://m.edsoo.ru/ff0d
1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3U
HYKJIOHOB B sifIpe.
Snepubie
peaxuu.

S nepHbiit
peaxTop.
[Tpobnemsl,
MEePCIEKTUBBI,
9KOJIOTMUYECKUE
ACIEKTHI IAEPHOU
SHEPreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ffOd
1356

54

55

56

OnemMeHTapHbIe
YaCTHUIIBL.
OTtkpbiTHE
MIO3UTPOHA.
Metonsl
HaOJIIOAEHUS U
perucTpanuu
3JIEMEHTAPHbIX
yactul. Kpyrisii
CTOJ
«DyHIaMeHTalbH
bIC
B3aUMOJICHCTBHSIL.
Enunctso
¢buznyeckoi
KapTUHBI MUPa»

Bun 38é3qHoro
HeOa. Co3Be3us,
SpKUE 3BE3BL,
IUIAHETHI, UX
BUAMMOE
JIBIKCHUE.
ComHeuHas
cucTeMa

Comnnie.
Conneynas
aKTHUBHOCTb.
Uctounuk
sHepruu CosHIa
M 3BE3]

bubmuorexa [JOK
https://m.edsoo.ru/ff0d
0e38

57

3BE3 MBI, UX
OCHOBHBEIC



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

XapaKTEPUCTUKHU.
3BE3 bl IIaBHOMI
IOCJIEOBATEIHLHO
ctu. Buyrpennee
CTPOCHUE 3BE3I.
CoBpeMeHHbIe
MPEACTABICHUS O
MIPOUCXOKIACHUH U
SBOJIIOLUU
Counnna u 38837

58

59

Mnuneunsiii I[1yTs
— Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
ConHna B
TI'anakTtuke.
TI'anaktuku.
YEpHbie bIPHI B
SIApAx rajlakTHK

Bcenennas.
Paz0eranune
rajmakTuk. Teopus
bonsioro
B3pbIBaA.
PenukToBoe
W3JTy4YCHHUE.
MeraranakTuka

60

61

62

Hepemennsie
poOIeMbI
aCTPOHOMUU

KonTponbHas
pabota
«DJIeMEHTHI
aCTPOHOMHU U
acTpou3uKm»

O6o0marorumii
ypok. Ponb
bu3MKK 1
aCTPOHOMUH B
9KOHOMHYCSCKOH,
TEXHOJIOTHYSCKOM,
COLIMAJIbHOM U




THYECKOU cepax
AeSATEIBHOCTH
JenoBeKa

63

64

65

66

O6006maromui
ypok. Posnb u
MeCTO (DPU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
HAay4YHOU KapTUHE
Mupa
O6o6maromui
ypok. Posnb
(buznvecKoit
TEOpUU B
hopmMupoBaHUHN
IIPEACTABICHUH O
¢buzngeckoi
KapTUHE MHpa

O06001aroIui
ypok. Mecro
¢buzngeckoi
KapTUHBI MUpa B
obmiem psiay
COBPEMEHHBIX
€CTECTBEHHO-
Hay4HbIX
IIPEICTaBICHUN O
IIpUpoE
PesepBHBIii ypOK.
MarnuTHO€ moe.
OneKTpOMarHuTHa
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienmey

®usuka. ba3oslii u yrayoneHnnbiit ypoBHu. 10 kiacc : yueonuk / A.B. I'paues, B.A. Tloroxes

u ap. -M.: Benrana-I'pad, 2020

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®usuka. 11 knacc. Metoauueckoe nocodue 3807 aBropsl: I'paués Anexcanap Bacunbesuu,
K.¢p-m.H, nonent MI'Y, aBrop YMK 1o pusuke, [Toroxer Bragumup Anekcanaposud,
SxosneBa Mpuna AnekceeBna, bokos Ilasen FOpbeBuu, JloneHr, k.¢.-M.H., cTapuinii
npenogaBarens ¢puznyeckoro gpakynsrera MI'Y, aprop nunun YMK no ¢pusuke «Anroputm
ycnexay

MctouHuk: https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-

grachev/
NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

http://school-collection.edu.ru/

https://nsportal.ru/shkola/fizika/library/2020/04/26/tsifrovye-obrazovatelnye-resursy-7-9 klass
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