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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKE HamNpaBleHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIHOCTHOTO noaxoaa. [IporpaMmma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKU HA YPOBHE CPEIHEr0 00IIero odpa3oBaHHs, IUIAHHPYEMbIC
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

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

IIpeIMETHBIE PE3YIIbTAThI IO FOJaM 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 — CHCTEMOOOPA3yIOLM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
IpUMEHEHHE (PU3NYECKUMX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHbBI MUpa 00y4aroImuxcs, B GopMUpoOBaHHE YMEHUN
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

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

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢uznueckux Tteopui. Begymmm B Kypce sBisiercss (OPMUPOBAHHME MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonozcusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha ypOBHE CpEIHEro o0mero oOpa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, U OMHUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MTOX0/ B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIabOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISI M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMU 0Opa30BaTEIbLHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAaHUS M OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHMSI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HbIX pas3zenoB. s KayecTBEHHBIX 3ajjad IPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeJAMETOB €CTeCTBEHHO-HAYYHOro 1uKkia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
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 JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NMPUMEHEHHIA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYAOBAHMUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaloUIMXCSd K HAayYHOMY HW3YYEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SBJICHUS C HCIIOJb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

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,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS PAa3IHYHBIX 33Jad C SBHO 3aJaHHON (u3mveckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEIY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKOU
JESITEIbHOCTH.

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

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUSA OKpyxaroiuiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[prHITMIT COOTBETCTBHUS.

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 (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl KoopauHaT. CloKeHHe NepeMelieHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe naBmwkeHue. JIB)KEHUE MaTepHaTbHOM TOYKH TIO OKPYKHOCTH C
MOCTOSTHHOM 0 MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas CKOpocThb. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nBrkeHus Tena, OpoieHHOro Mo YIIoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

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

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

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



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepualbHOU TOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTEpUAIIBHBIX 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 CKOJIbKEHHUS U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuiia conpoTuBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M MPAKTUUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JIBUXKEHUE
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 NOAbEME U NaJCHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW 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

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmymbc cunbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOukd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mouekyasipuasi pu3uka u TepMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBACHEHHE 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-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B Ua€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita ITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

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

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpeHUH 00BbEMa
KOMHATBHI, IABJICHHS M TEMIIEpaTyphl BO3/1yXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEK/y ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Busl Ternnonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeTbHas
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI MpH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
NePBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemnoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

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



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEPIUU Tella MPU COBEPIIEHUM pabOThI: 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 PACHIMPEHHIO BO3yXa (OIBIT C BO3TYLITHBIM OTHHBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHAeHcamms. Mcmapenwme u  kureHue. AOCONOTHAasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenune u Kpucramnusauus. Y jeibHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM HHUCIIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

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 none. Hanpsok€HHocTh snexTpuueckoro mnosd. [IpuHIun cyneprno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTH IIEKTPUYECKOTO MOJIS.

PabGora cun osnextpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
IIpOBOIHUKY U IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM T10JIE. JAUDIIEKTpUUYECKast IPOHULAEMOCTD.

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.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JIE.

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.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

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

DnexkTpuueckuil Tok B razax. CaMOCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MoiaHuUsL.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (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 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA U OllEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOIMMOCTD JTUO/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 6a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIHUU HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe IBMKEHUE B JKUBOM npupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

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

l'eoepaghus: BIaxxHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), IBUTATeNlb BHYTPEHHETO CropaHWs, NapoBas TypOwHa, OBITOBOU
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, 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. [IpUHIMN Cynepro3uLMA MarHUTHBIX NOJIeH. JIMNHUY MarHUTHOU
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MAarHUTOB.

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

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTpOMAarHUTHOW MHAYKUMU. [lOTOK BeKTOpa MarHMTHOM MHIYKIMH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

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

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DIEKTPOABIIKYILAs CHUIa CAMOMHAYKLIUU.



OHEeprusi MarHUTHOTO TOJISI KATYIIKU 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 T1OJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO MOJIA.

B3aumoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JICKTPOIABUKYIIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
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.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYeCKUMHU U  DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUEe KojeOaHus.
Pe3onanc. BeiHyKIeHHBIE DJIEKTPOMArHUTHBIEC KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIM MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HANIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaadya W MOTpPeOJIEHUE SICKTPUUYECKON DHEPrUH.
DKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosnb3oBaHus
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHME: DSIIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TMHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (TIPYKHHHBIN U MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC 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, 1abopamopuvie pabomol

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 I1eKmpomMacHuUmHbsle 60JIHbl

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

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana smeKTpOMarHuTHHIX BOJIH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHuueckue ycTpouWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHUKA B TEXHHKE W MEIULIMHE, pajap, PaAvONpPUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs 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 — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIHsL.

Tema 3. Onmuka

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

OtpakeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaie.

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

Jucnepcus ceeta. CroxxHbli cocTaB 6enoro ceera. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHUH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

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

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHUKH. [locTynarsl cnenuanibHOM TEOpHH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTM CB€Ta B BaKyyme, IPUHLHII
OTHOCHUTEIBHOCTH DHHINITEHHA.
OTHOCUTEIHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.
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 cBsi3u sHepruu GOTOHA C €r0 YACTOTON. DHEPTUsS U UMITYIIbC
¢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 SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyau3M.
CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(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-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens sjapa ['eiizenOepra—VBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIEP.
Anepuwiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U TNEPCHEKTUBBI  SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIBI. OTKpPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMoeicTBUS. EqUHCTBO (hr3nuecKkoil KapTUHBI MUpA.

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

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).



Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortanbl pa3BUTus  acTpoHoMuu. llpukiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE NPEACTABICHUS O
IIPOUCXOXAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemwxenue Connua B ['anaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa066ma. PaszOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNIEHNUS TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBEeKa, POjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (UINYECKON Teopun B (OPMHUPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs € Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemuvie nonusimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuueckue SBICHUS B KUBOM HpHpone, KojedaTelabHble JBUKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIECHUS B JKMBOM IPUpOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHANA DIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JICKTPOIABUIATEb,
UHAYKIMOHHAsT TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

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 OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacuiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

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

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKON TPaK TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
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 MHUPY, BKIIIOUasi 3CTETUKY HAYIHOTO TBOPUYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOD Oymaymien
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJIOOATBLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

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

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENbCKYIO AESITENIBHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBrble JJornueckue aeicTBuA:

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

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;

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

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Bba3zoBble uccienoBareibckue 1eiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUEBBIMU TOHATUAMH M METOAaMHU (U3HUUECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHUIO HOBOTO 3HAHHS, €ro HHTEPIpETaIlvu,
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 €€ peIIeHUs,, HaXOJIUTh apryMEHTHI JUIsl JO0Ka3aTelIbCTBA CBOMUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIC 3a7a4d B OOPa30BATEIBHOUN JCATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTe;

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 CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJaqy C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (UINYECKOTO COACPKAHHMS B pasIu4HbIX (opmarax ¢ y4€ToMm
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOH(MIMKTHBIX CUTYAIMil U CMATYaTh KOH(MIUKTHL;

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

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PACIpPElENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON PaboThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAOT0 YJaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (pU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (OPMYITHUPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, TJIaH
BBITIOJTHEHUS] TMpaKTUYeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JINYHBIX MPEANOUYTECHUH;
JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

1aBaThb OI_IeHKy HOBBIM CI/ITyaLII/ISIM, BHOCUTH KOppeKTI/IBbI B ACATCIBHOCTH, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU MTO3HABATEILHON Pe(IICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIUTsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMGTB OLICHUBAThH pI/ICKI/I 148 CBOGBpeMeHHO HpI/IHI/IMaTB pemeHI/m 10 UX CHHXKXCHHIO,

MIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATU3€E PE3YIbTaTOB JICITCIbHOCTH;

MIPUHUMATH €051, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTRBA,;

HNPUHUMATh MOTUBBI U apI'YMEHTHI IPYIUX IIPH aHAIU3E PE3YJIbTaTOB AEATEIbHOCTH,

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OMIMOKH.

B nmporecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOTPAMMBI 110 (PU3UKE IS
YPOBHsI CpefHEro oO0Iiero o0pa3oBaHus y OO0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHANBHON cepbl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIupOBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTH aJalnTUPOBATHCA K HAMOIIMOHAIBHBIM
NU3MCHCHUSIM N HpO?[BJI)ITI) FI/I6KOCTI), 6I)ITI) OTKpBITLIM HOBOMy;

BHYTPEHHEHl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIIEHWE K JOCTHIKCHUIO IENId U YCIexy,
ONTUMM3M, UHUITUATUBHOCTh, YMEHHUE JIEUCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

OMIIaTuHy, BKHIO‘I&IOHICﬁ CHOCO6HOCTI) IIOHUMATh OMOIIMOHAJIBHOC COCTOsSHHC IIpyFI/IX,
y‘-II/ITI)IBaTI) €ro HpI/I OCYHIGCTBJICHI/H/I 06IlI€HI/I$I, CHOCO6HOCTI> K CO‘IYBCTBI/IIO 158 COHepe)KI/IBaHI/IIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX poOJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKON
JEATEIbHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOUYKa, MHEpLHAJbHAs CHCTeMa OTCY€Ta, aOCOIIOTHO TBEPJOE TENO, UACANBHBIM ra3, MOJENIU
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3aps] NPHU pELICHUU
du3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auMojaeucTBue Tei, auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BhEMa Ten NMpH HarpeBaHUU
(oxJaKJeHUN), TEIJIOBOE pPaBHOBECHUE, UCIIAPEHNE, KOHACHCAIMs, TUIaBIeHNE, KPUCTAJUIN3aLu,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBINICHUE JABJICHUS ra3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
coCyJlie, CBA3b MEXIYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTpU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tea, CHJa, UMIYJIbC Tellad, KHHEeTHYeCKast
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHUS M EAUHHIIBI, HAXOIUTh (POPMYJIbI, CBS3bIBAIOIINE HAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCBHIBATh M3YYEHHBIE JJCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, PAa3sHOCTh MOTEHIMANOB; TPU OIWCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3ysd (DM3MYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETUIECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBIEHUN M TPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIWYMH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJIh30BATh HM3BECTHBIE METOABI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpPOBATh pPE3yIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHI] U TpadUKOB, JENIaTh BBIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

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

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHSI 33/1a4d BEIOUPATh (PUZNUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHWA 1O (U3UKE B IIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOJIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IJIaHNPOBATh paboOTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBaTh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

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

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeIIeHNH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeTOoBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
ANIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsijl, CWIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro mouisd, cwia Amnepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHHE M ONTHYEeCKas CuUja JIMH3bI, MPU OMNUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBS3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HA4YECHUS U



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

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOIO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
OPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI NMPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (Qorodddexra, 3aKOH COXpPAHEHUS DHEPTUH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaauOaKTUBHOTO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHS (TpaHHULBL,
00jacTH) IPUMEHUMOCTH;

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

CTPOMTH M ONKCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JTIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

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

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEpUMEHTa, Y4EeOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHSI 3a7a4i BHIOMPATh (PU3NIECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJISIpHOH HMH(OpMaIUM, MOJYyYEHHOM W3 pPa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJTM3MPOBATH MOJTydaeMylo HHPOPMAIIHIO;

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

NPUBOJUTH NMPHUMEPHI 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 O€30MaCHOCTH MPH OOpalleHUH ¢ TPHOOpaMH U TEXHUUECKUMHU YCTPOMCTBAMHU, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
K
Ne HanmeHoBaHMe pa3jeioB U TeM OJ'II/I‘leCTB;) Jacon I DJIeKTpOoHHbIe (LM (ppoBbIE)
n/m IporpamMmbl Bcero p;;:pr(:m’HHe pi&z:)lg)plmeckne odpa3oBaTebHbIE PeCypPChbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHMUSA
11 ®u3KKa ¥ METOJBI HAYYHOT O 5 bubmmorexa [IOK
' HO3HAHMS https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemaruia > L https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlusamuia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.eds0o.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmuorexa [JOK
' KUHETHYECKOW TEOpHUHU https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHUS 5 bubmuorexa [IOK
' BemecTBa. Da3oBbIe Mepexoabl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [IOK
41 Onexrpocratitka 10 . https://m.edso0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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[TocTOAHHBIN JIEKTPUUECKUIN TOK.

bu6mmoreka [JOK

4.2 Toku B pa3nuuHBIX cperax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepsHOoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



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

11 KJIACC

KoaudecTBO 9acoB

Ne HaumenoBaHue pa3jiesioB U K n JuaexkTpoHHbIe (UU(poBbHIE)
n/n TeM NMPOrpaMmbIl Bcero p;’ﬁHOTTpL(:J"’H“e p;g::;zmecxne o0pa3oBaTebHbIE PECYPChI
Paznen 1. JIEKTPOANHAMUKA
11 MarsuTHOE 1oJe. 11 1 3 bubmuoreka [JOK
' DJIEKTPOMAarHUTHAS HHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKue u 9 1 bubmuoreka [JOK
' 3JIEKTPOMArHUTHBIC KOJIeOaHHs https://m.edsoo.ru/7f41c97c
29 MexaHu4eckue u 5 1 bubmuoreka [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasnen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 JJ1eMEHTEI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97¢c
43 ATOMHOE 2P0 5 bu6mmoreka [JOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMUH U 7 1 bubmuorexa [JOK
' acTpoU3MKHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBILIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

[MTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacoB
Ne Tema ypoka Kourpons  TIpakTuu Hara DJIeKTpOHHbIe NN (ppoBbIE
n/n Bcero . Hble ecKie u3ydeHust  oOpa3oBaTe/bHbIE PeCypcChl
padoThI padoThI
®usnka — Hayka o npupone. Hayunsie MeToasl bubnnorexka HOK
1 1 4.09 j
MO3HAHKsI OKPYXKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
2 conpowmat ayanit ap v ! 6oo  DudmorexLIOK
P  Hayd P 'pa, ' https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITEIbHOCTHU JII0AEH
3 mevammacerora e, Nepovenenne, 1 1109 Dubmorea LIOK
a - HIepeMetl ’ ' https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE
. bubmuotexa [JOK
4 PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHUE 1 13.09 https://m.edso0.ru/ffoc3620
bubnuoreka [IOK
5) Bxoanas konTponpHas pabora 1 1 18.09 htps://m.eds00.ru/ff0c372e
6 CBoOopaHoe majenue. Y cKopeHrue CBOOOHOTO 1 20.09 bubmmoteka [IOK
HaJeHUs ' https://m.edsoo.ru/ff0c39cc
v KpuBonuneiinoe nuxenue. [{BuxxeHne 1 25 09 bubmuoreka [JOK
MaTepUaIbHON TOYKH 110 OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
8 Hrepiuaanmse cnerouns orcuera, Hepastsaon 1 y700  Dubmorex LIOK
pIl P ' https://m.edsoo.ru/ff0c3be8
Herorona
;| Mcnrem Com. Mpwym o, | yio BimoremoK
p s p ’ https://m.edsoo.ru/ff0c3be8
TOYKHU
10 Tperuii 3akoH HproTOHA 111 MarepuaabHbIX 1 4.10 bubmuoreka [JOK
TOYCK ' https://m.edsoo.ru/ff0c3be8
11 3aKkOH BCEMUPHOTO TAroTeHus. Cuia TSKECTH. 1 9.10 bubmuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HepBa;I KOCMHUYECKasA CKOPOCThb

https://m.edsoo.ru/ff0c3d00

bu6nmoreka [IOK

12 Cuia ocTH. 3akoH I'yka. Bec Tema 11.10
yupyr YK https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent tpenust. Cuia
13 con OTEIBJ'IGHI/HI o (11)/1(1) BLII/DKeHI/IIf TeJa B )KUJIKOCTH 16.10 bubmaorexa IIOK
p pu 2 A ' https://m.edso0.ru/ff0c3f76
HJIK Ta3e
ITocTymarensrHOE U BpallaTeIbHOE ABMKEHUE
14 a6COJZIgTHO TBE oropT;IIa MOMeHi{ cuisbl. [1inedo 18.10 Bubmorexa IOK
P L ' ' https://m.edsoo.ru/ff0c41a6
CUJIBL. YCIIOBUS paBHOBECHS TBEPAOTO Tea
mnyiasc MaTepuanbHO TOUKH, CUCTEMBI
15 MaTeyHanLHLIXpToqu Hmn J'IB(; CHUJIBL. 3aKOH 23.10 Bubmorexa IOK
p - CIMILy : ' https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE BU)KEHUE
Pabora u momtHocTh criibl. Kunetnueckast
16 SHEPrus MaTgl HajabHOK ToukH. Teopema 00 25.10 bubmorexa LIOK
p P OTicH. 1€0p ' https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUUYECKON YHEPTruun
[TorenuuanpHas sueprus. [lorennuanpHas
SHEPTHUsl YIpyro AeOpMUPOBAHHON TTPY>KUHBI. bubmuorexa [JOK
17 6.11 ]
[TorenmansHas SHEPTrHs Tesia BOIU3U https://m.edsoo.ru/ff0c461a
MMOBEPXHOCTU 3eMITH
IToreHnuaabHble U HEOTEHIIMAIbHBIE CUIEL.
CBsi3b paOOTHI HETIOTEHIIUATBHBIX CHII C bubnmnoreka [JOK
18 N 8.11 .
MU3MCHEHHEM MEXaHHUYECKOW SHEPTHH CHCTEMBI https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPaHEHUs] MEXaHUUECKON SHEPTrUun
Jlaboparopnas pabota «lccrnenoBanue cBSI3U
19 paboTHI CHITBI C UBMEHEHUEM MEXaHUYECKOM 13.11
SHEPTHUU Tella Ha IPUMEPE PACTIKEHUS '
PE3UHOBOTO JKT'yTa
KonTponbnas pabora no teme «KnnemaTtuka. bu6muoreka [JOK
20 15.11 ]
JluHamuKa. 3aKOHbI COXPAHEHUS] B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE II0JIOKEHUSA MOJIEKYIIAPHO-
. YD but6mmoreka [IOK
21 KMHETUYECKON TEOpUU. bpOyHOBCKOE JBUKEHUE. 20.11

Mudpdysus

https://m.edsoo.ru/ffOc4dc2
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XapaKTep JABH)KCHUSA U BSaHMO,Z[efICTBHSI qaCTuilj

22 BeuecTBa. Mojienu CTpOeHUs ra3oB, JKUJIKOCTEN 22.11
U TBEPIBIX TENI

23 Macca monekyi. KonuuecTBo BeliecTsa. 2711
[TocTostHuast ABoraapo
TemoBoe paBHOBecue. Temmneparypa u e€

24 29.11
n3mepenue. [llkana temneparyp Llenscus

o5 Wneanbheiii raz B MKT. OcHOBHOE ypaBHEHHE 4.12 bu6nuoreka [IOK
MKT ' https://m.edsoo.ru/ffOc4fde
AbcomoTHas TEMIIEpaTypa Kak Mepa cpeiet Bubnmorexa LIOK

26 KAHETUYECKOU JHEPTUHU IBHKEHUS MOJIEKYI. 6.12 .

N https://m.edsoo.ru/ff0c511e
VYpaBHenue MeHneneena-Kianelipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI 11.12
Jlaboparopuas padota «VccienoBanue

28 3aBHCUMOCTH MEXIY ITapaMeTpaMH COCTOSHUS 13.12
pa3peKEHHOT0 Tra3a»

29 N3onponeccel B MACAITBHOM Ira3e U uxX 18.12 bubnmnorexka HOK
rpaduyeckoe npeIcTaBICHIE ' https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3Heprus TEpMOAUHAMUYECKOU

30 CUCTEMBI 1 CcTI0CcOo0BI €€ n3mMeHeHus1. KomudyecTro 20.12 bubmuotexa [JOK
TETIOTHI ¥ paboTa. BHyTpeHHSs sHEprust ' https://m.edso0.ru/ff0c5952
0JIHOATOMHOTO HUJI€AIbHOT'O Ta3a

but6mmoreka [IOK
31 Brer remonepenasu 25.12 https://m.edsoo.ru/ff0c5c36
p | e e Koo iy BiomoraLOK
P pesatie. Al ' https://m.edsoo.ru/ff0c5c36
poruecc

33 KonTponbHas padora no teme «MonekynsapHas 10.01 bu6muoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI ' https://m.edsoo.ru/ff0c6a50
IlepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubmumoteka [JOK

34 15.01 )

MIPUMEHCHHE K U30IMPOIIECcaM https://m.edsoo.ru/ff0c5efc

35 HeoOpatumocTs nporieccoB B mpupoe. Bropoii 17.01 bu6mmoreka [JOK
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3aKOH TCPMOJUHAMHUKHN

https://m.edsoo.ru/ff0c6230

bu6nmoreka [IOK

36 [Tpunmun nevicteus u KII/{ TenmoBoi MamuHbl 1 22.01 hitps://m.eds00.ru/ff0c600a
37 Huxn Kapno u ero KITJ{ 1 24.01
38 DKOJOTUYECKHE MPOOIEMBI TETUIOIHEPTCTUKH 1 29.01
39 O6o06maromuii ypok «MonekymsipHas hu3nka. 1 31.01 bubnmoreka [JOK
OCHOBBI TEPMOTUHAMUKI ' https://m.edsoo.ru/ff0c6938
40 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue u 1 5 02 bubnmnoreka HOK
KUIICHHE ' https://m.edso0.ru/ff0c63b6
a1 AOGCOIIOTHAS M OTHOCUTENbHAS BIAYKHOCTh 1 702 bubnmnoreka HOK
Bo3/yxa. HachlleHHbIH map ' https://m.edsoo.ru/ff0c64d8
Teépnoe Telo. KpI/ICTaJIJEI/I‘-IeCKI/Ie 1 aMmopHBIC Bubmmotexa [IOK
42 Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB. 1 12.02 .
https://m.edso0.ru/ffOc65f0
Kunkue kpucramuibl. CoBpeMEHHBIC MaTEPUATTBI
43 [TnaBnenue u kpucramum3anus. Y aenbHas 1 14.02 bubmmoteka [IOK
TeruioTa tiasieHus. CyOonuMarus ' https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44 VYpaBHeHUE TEIJIOBOTO OalaHca 1 19.02 hitps://m.eds00.ru/ff0c6820
DnexTpu3aus Tejl. DIeKTpuIecKuil 3aps. JIsa bubmuotexa [JOK
45 1 21.02 .
BHUJIa MJIEKTPHUUECKUX 3apsIJIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKY, TUBIIEKTPUKH U MOTYITPOBOJIHUKHU. bubnmnorexka HOK
46 1 26.02 .
3aKOH COXpaHEeHHUs IIEKTPUUYECKOT0 3apsia https://m.edsoo.ru/ffOc6bcc
47 B3aumogeiictsue 3apsanoB. 3akoH KymnoHa. 1 78.02 bubmmoreka [JOK
ToueuHblit AEKTPUUECKUIT 3apsia ' https://m.edsoo.ru/ff0c6ces
8 cymepmosmum oo noteh T 1 5.03 bubmorera LIOK
YIEpTIOsHI P ' ' https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
49 PaGota cui 3nekTpocTaTuyecKoro moJisl. 1 203 bu6muoreka [JOK
ITorennmain. PasHoCTs MOTEHIIHAIOB ) https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U TUATIEKTPUKH B 1 12.03 Bbubnuorexa LIOK

SJICKTPOCTATHUYCCKOM II0JIC. ﬂI/ISJ'IeKTpI/I‘IeCKaH

https://m.edsoo.ru/ff0c7018
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IIPOHUIIACMOCTD

51

52

OnekTpoémkocTh. Konaencarop

DIeKTPOEMKOCTD IUIOCKOTO KOH/IEHCATOPA.
DHeprust 3apsHKEHHOTO KOHJICHCATOpa

14.03

19.03

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7126
bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaGoparopnas padota "M3mepeHue
NMEKTPOEMKOCTH KOHAEHcaropa'

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOIO ammapara,
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATHUECKAS
3aIuTa. 3a3eMJICHUE IEKTPOIPHOOPOB

21.03

26.03

55

DNEeKTPUYECKUH TOK, YCIIOBHS €T0
cymectBoBaHus. IlocTosHHBIN TOK. CHila TOKa.
Hanpsokenue. Conpotusiienue. 3akoH Oma Juist
ydacTKa Lenu

4.04

56

57

[TocnenoBarenbHOE, MapaiebHOE, CMEIIAHHOE
COeIMHEHUE MTPOBOJHUKOB. JlabopaTopHas
pabota «/3y4eHre CMeIaHHOTO COETMHEHHS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

0.5

9.04

11.04

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 TOJIHOM (3aMKHYTO)
aNeKTpruiecKkoi nenu. Kopotkoe 3aMbIkaHue.
JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

16.04

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

59

DJeKTpOHHAs MPOBOAUMOCTD TBEPBIX METAIIOB.
3aBUCUMOCTh CONIPOTUBIIEHUSI METAJUIOB OT
TeMieparypbl. CBEpXIIpOBOAUMOCTh

18.04

60

DnexkTpuyeckuil Tok B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX IIyYKOB

23.04

61

[TonynpoBoiHUKH, UX COOCTBEHHAS U TIPUMECHAs

25.04

Bbubnuorexa LIOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

npoBoaAUMOCTb. CBOMCTBa P—N-TIepexoa.
[TorynpoBOTHUKOBEIE TPUOOPHI

DJEeKTpUUYECKHUN TOK B pacTBOpaxX U paciuiaBax

https://m.edsoo.ru/ffOc84ae

bu6nuoreka [IOK
62 3JEKTPOJIUTOB. DIIEKTPOIIUTHYECKAS 1 30.04 hitps://m.edsoo.ru/ffoc82ba
JUCCOIMAIUs. DIEKTPOIINU3
63 DneKTpuYecKuil Tok B razax. CaMoCTOATEIbHbII 1 705 bubnmoreka [JOK
1 HECAMOCTOSTEIbHBIN pa3psia. Monuus. [lnazma ' https://m.edsoo.ru/ff0c84ae
61 mpawacoroe npuvenenme. Mposna rexmman 1 1405  bromorea LIOK
P p P ' https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH
. bubmuorexa [JOK
65 O06o06marmuil ypok «IEeKTPOIHHAMUKA 1 16.05 https://m.eds0o.ru/ff0c88be
B Toctommit srexepuaccsat 1o Totns 1 j105  Bromorexa IOK
P ' ' https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
67 IIpomexyrounas arrecranus. itorosas 1 23.05 bubmuoreka [JOK
KOHTpPOJIbHAs paboTa ' https://m.edsoo.ru/ff0c8c56
68 PesepBHblIit ypok. O6001maromuii ypok no Temam 1 bubnmnorexka HOK
10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

KoauuyecTBO 4acoB

Ne Tema <a Hara DJIeKTpOoHHbIe U pPOBbIE
n/n ypo Beero ~ KOHTpoabHble | IlpakTmueckue | pavyeyps — oGpa3oBaTelbHbIE Pecypebl
padoThI padoThI

[TocTostHHBIE MAaTHUTHI ¥ UX

1 B3auMoOAciicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [JOK
Bekrop MarauTHOW MHAYKIUH. JIMHIK https://m.edso0.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarHuTHOE 110JIe TIPOBOJHHUKA C TOKOM.

2 OnbIT Dpcrena. BS;)HMozLeﬁCTBHe 1 BH6H_HOTeKa LOK
HPOBOHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 Jlaboparopuas padota «3yueHue 1 1 bubnmoreka [JOK
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISL HA
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora «/ccnenoBanue 1 1 Eggg?/ﬁeezzioﬁl 0c9ac0
EVCTBUS MOCTOSSHHOTO MarHuTa Ha — '
PaMKy C TOKOM»

eiicTBHe MarHUTHOTO IOJIs Ha

5) )/;[Bnmymylocs[ 3apsKEHHYIO YaCTHUILY. 1 EH@I_I;I/OTGI? HOK/ F0codf
Cuna Jlopenna. Pa6ora cusl Jlopenna ttps://m.eds00.ru/ff0c9df4
OnexkrpoMaruuTHas HHAyKus. [ToTok

6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
MHAYKIUH. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes

7 JlaGopatopnas pabota «/ccnenoBanue 1 1 bubnuorexa [IOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHI) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBIEHUE

8 camonnaykiuu. IJ1C caMOMHyKIU K. 1 bubnmoreka [JOK
DHeprust MAarHUTHOTO TOJISL KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

9 TexHuueckue ycTpoicTBa U UX 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOIBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIIL,
WHAYKIMOHHAS [I€Yb

O6o6maromuii ypok «MarauTHoe mosie.
DJIeKTPOMAarHUTHAST UHYKITUSI»

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

11

KouTponbnas pabora no teme
«MarnutHoe noJie. DJIeKTpOMarHuTHas

WHIYKIHS

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

12

13

CB00o0/IHBIE MEXaHUYECKUE KOJIeOaHusI.
["apmonmnueckue xonebanus. Y paBHEHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpanienue 3aeprun

Jlaboparopuas padota «VcciienoBanue
3aBUCHMOCTH MEPUO/Ia MAJTBIX
KoJieOaHUM Tpy3a HAa HUTHU OT JIJTUHBI
HUTH U MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

14

15

16

17

Konebarenbublit KoHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus Mexx1y MEXaHU4eCKUMHU U
AJIEKTPOMAarHUTHBIMU KOJe0aHUsIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIS
MeXaHHYecKHue Koyebanus. Pe3oHanc.
BreinyKeHHBIE 2TIEKTPOMAarHUTHBIS
KoJIeOaHus

[Tepemennsbiii Tok. CuHyCOMAATBHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U

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

bu6mmorexa [JOK
https://m.edsoo.ru/ffOch9c4

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb86

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



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JEHCTBYIOIIECE 3HAYEHUE CUIIBI TOKA U
HaIlpsKEHUs

Tpancdopmarop. [IponsBoxactso,

18 nepeaayda u nmoTpedacHue
JIIEKTPUYECKON SJHEPTUU
YCTpOUCTBO U MPAKTUYECKOE

19 MPUMEHEHHUE JIEKTPUIECKOrO 3BOHKA, bubmuoreka [JOK
reHepaTopa MepeMeHHOro TOKa, JIMHUN https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJOTHYECKHE PUCKU TIPU

20 IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
3JIEKTPO3HEPTUH B TOBCEIHEBHOM JKU3HU
MexaHuueckre BOJIHBI, YCIIOBUS

21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnunoreka [JOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble U TIPOJOJIBHBIE BOJIHBI

29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH bubnuotexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA

23 " CKoplz)CTb. [kamna IeKTpOMarHUTHBIX bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

BOJIH

24 [TpuHIHIIBI paTUOCBSI3U U TETICBUACHHUS.
PazButue cpenacts cBsa3u. Pagnonokamms

o5 KonTponbnas padota «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonHENHOE pacpoCTpaHEHHE

26 CBpeTa B O)IHOpOJIHIZ)f/'I cgeﬂePToqeqHHﬁ bubmmorexa LJOK

https://m.edsoo.ru/ff0cd350

UCTOUYHUK cBeTa. JIyu cBeTa
OTtpaxxenue cBeta. 3aKOHBI OTpakeHHS Bubmiorexa [IOK

27 csera. [locTpoenne nzodpaskeHuii B

IIJIOCKOM 3€pKaji€

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue ceeta. [lonHoe

28 BHYTpEHHEE oTpaxkeHue. [IpenenbHblii bubmorexa HOK
' https://m.edsoo.ru/ff0cd7f6
YTOJI [TOJIHOTO BHYTPEHHETO OTPAXKEHUS
29 JlabGopaTtopHas paborta «3mepenue bubmuoreka [JOK
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
o | R Hommosme el B 10K
. ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTuH3bI
31 Jlaboparopuas padota «VcciienoBanue
CBOMCTB M300pakKCHUH B JIMH3AX)
Jucnepcus cBera. CaoKHbBINA COCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabota «Habmtoienue aAucrnepcuu CBeTay
33 Wutepdepennus cera. Audpaxus bubmmorexa [IOK
cera. JludpakiuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bub6nuorexa [IOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
yCJIOBHS UX O€30MaCHOTr0 MPUMEHEHUS
o | T o B LOK
' https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
| S omemeemor B 10K
https://m.edsoo.ru/ffOcfa42
JUTHHBI
o | etren e ek B 10K
’ https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHsl TIOKOS
39 KonTponbnas padota «Ontuka. OCHOBBI bubnnoreka [JOK
CTCIUATBHON TEOPHUH OTHOCUTEIIBHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. DHeprus u bubnuorexa [IOK

HUMITYJIBC (POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITI/Ie " UCCIICAO0BAHUEC

bu6mmoreka [JOK

4l doroaddexra. Onbitel A. I'. CToseroBa https://m.edsoo.ru/ffOcffc4
KOHEI (hOT KTa. BHEHU
42 %ZEmTegga?JSI@(EOTgaggzKTZ. ) brbmorexa [IOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra
43 Hasnenue ceera. Onwitsl [1. H. bubnmoreka [JOK
JleOeneBa. XuMuueckoe NEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnuyeckue ycTpoiicTBa u
44 MIPAKTUIECKOE TPUMCHCHHE:
(dhoTo35eMeHT, (HOTOTATUYUK, COTHEUHAS
Oarapesi, CBETOAHO]]
45 Pemenue 3amad mo reme «1EMEHTHI bubmuoreka [JOK
KBAHTOBOM OITUKH» https://m.edsoo.ru/ff0d0302
M b aTroma TomcoHa. OIBITEI
46 Pe(;g;g)ogﬂz ni) pc;cggﬂlfmg 0-4aCTHII. bubimorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas mozenps aTroma
bu6mmorexa [IOK
47 Hocrynatst Bopa https://m.edsoo.ru/ff0dOafa
o | o o oo Busorea 101
. https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BomaHoBbI€ cBOlCcTBA YacTull. BOJIHEI Ae
49 Bbpoina. KopnyckynsipHO-BOIHOBOI bubnnoreka [JOK
nyanu3M. CIOHTaHHOE U BEIHYXKJICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITydeHue
o | Soamemmemmon: Onr: B 10K
https://m.edsoo.ru/ff0d0fd?2
PaJIMOAKTUBHOTO U3TyICHHS
CgoiicTBa anb(a-, 6era-, ramMmma-
o1 u3nyyeHus. BnusiHue paanoakTHBHOCTH
Ha )KUBBIEC OPTAHU3MBI
52 OTKpbITHE IPOTOHA U HEUTPOHA. bubnmoreka [JOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0ca8
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N3oronsl. Anbha-pacnan. DIEKTPOHHBII
Y TIO3UTPOHHBIN OeTa-pacnaz. 'amma-
U3ITy4yeHue

https://m.edsoo0.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B S7pe.
SnepHble peakuuu. SInepHbIi peakTop.
ITpo6aemsbl, NepCreKTUBHI,
9KOJIOTMYECKHUE aCIIEKTHI SACPHON
JHEPreTUKU

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

54

55

OnemeHTapHble YacTULBl. OTKpBITHE
MO3UTpoHa. MeTo bl HAOMIOICHUS U
pPErUCTpaLMK 3JIEMEHTAPHbBIX YACTHILI.
Kpymisiii cton «®@yHaameHTaabHbIE
B3auMojeicTBus. EnuHcTBO hrsnueckoi
KapTUHBI MUPA»

3T3,HI)I pa3BI/ITI/I$I aCTPOHOMI/II/I.
[IpukiagHoe 1 MUPOBO33PEHUYECKOE
3HAUYECHUE acTpOHOMUU. Buj 3BE31HOTO
HeOa. Co3Be3ausi, SpKUe 3BE3BI,
IIJTAHETHBI, UX BUJUMOC IBUXKCHUC.
ConHeuHast cucteMa

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

56

Connue. ConHeuHas akTUBHOCTb.
Hcrounuk sHeprun CosHLa U 3BE371

57

58

3BE37bI, UX OCHOBHBIE XapAKTEPUCTHKHU.
3BE3/1bI INIABHON MOCIIEA0BATENBLHOCTH.
BuyrtpeHHee cTpoeHuE 3BE3 .
CoBpeMeHHBIE TPEICTABICHUS O
IIPOUCXOKIEHNH U dBotoLnu CosHIa 1
3BE3N

Muneunsiii [yt — Hama ["anaktuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. ['anaktuku. YEpHbIE OBIPHI B
sJipax rajJlakTUK

59

Bcenennas. PasOeranue rajakTuk.



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

60

Teopus bonbiioro B3peiBa. PennkroBoe
u3nyyeHue. MeraranakTuka

Hepemennbie mpo0iieMbl aCTPOHOMUU

61

62

63

64

65

KontponbHas padoTa «2JI€MEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o06maromuit ypox. Ponb pusuku u
aACTPOHOMHUHU B DKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YyesioBeKa

O6o6maromuii ypok. Pois u Mmecto
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHPA

O6o06maromuit ypok. Pois ¢pusndeckoii
Teopuu B (HOPMUPOBAHUU
NPEJCTaBICHUN O (PU3NYECKON KapTUHE
MHUpa

O6o06matromuii ypok. Mecto
¢bu3nveckoil KapTUHBI MUpa B 00IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IPEJCTABICHUN O IPUPOIE

66

67

PesepBHbIil ypok. MarautHoe mnoie.
DNeKTpOMarHuTHasi UHIAYKIUS
PezepBubIii ypok. Ontuka. OCHOBBI
CIELUATIbHOM TEOPUU OTHOCUTEIBLHOCTH

68

Pezepusriii ypok. KBanroBas ¢usuka.
DeMEeHTHI aCTPOHOMUH U acTpOhU3NKU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




