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HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma no ¢usmke 6a30BOr0 ypOBHS Ha YPOBHE CpPEeIHEro oOIiero oopazoBanus paspadoTaHa
Ha OCHOBE IOJIO’KEHUH U TpeOOBAHMM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeIbHON IIPOIPaMMB,
npencrasieHHbix B PI'OC COO, a Taxxke ¢ yu€rom QenepanbHOil pabodell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMK TIpenojaBanus ydeOHoro mpeavera «®Dusmka» B 00pa30BaTENbHBIX OPraHU3ALUIX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBEI.

Copepxanue TporpaMMel 1O (pu3mMKe HampaBlieHO Ha (GOPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa odyuatommxcst 10—11 kmaccoB nmpu 00ydennu ux Qusrke Ha 6a30BOM YpOBHE HAa OCHOBE
CHUCTEMHO-ACSITEIIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke coorBercTByeT TpedoBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM M METalpPEeIMETHBIM pe3yiabTaraM OOydeHHs, a TaKKe
YUUTBHIBAET HEOOXOJMMOCTh peai3allii MEXMPEAMETHBIX CBSA3€M (PU3MKU C €CTeCTBEHHO-HAYyYHBIMU
y4eOHBIMU NpeAMeTaMu. B Hell onpenensitoTcs OCHOBHBIE LIENN U3Y4eHUs] (U3UKHU Ha YPOBHE CPEIHErO
obumiero oOpa3oBaHHS, IUIAHUpPYEMbIE pe3yJlbTaThl OCBOEHUS Kypca (U3UKU: JINYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

e IIJJaHUpyEeMble pe3yJbTaThl OCBOEHHSA Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay 1no rogam oOydeHusl.

dusnka Kak Hayka O Hambojee OOMMX 3aKOHAX MPUPOBI, BBICTYNAs B KadecTBE Y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAQJ] B CHCTEMY 3HAaHMM 00 OKpYXKaloIleM MHUpeE.
konpHBIA Kypc (PU3UMKH — CHCTEMOOOPA3YIOUIMI AJi €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (pM3NYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUMN, N3y4aeMbIX XUMUEH, OMOJIOTHEH,
¢dbuszuveckoit reorpadueii u actpoHomueit. Mcrosib3oBaHne W aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3SHAHUI
OTpeJeNsieT XapakTep M pa3BUTHE DPA3HOOOpPA3HBIX TEXHOJIOTMH B cdepe SHEpreTHKH, TPaHCIOopTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHUS HOBBIX MaTepuajoB C 33/JaHHBIMH CBOMCTBaAMH U Jpyrux. M3yuenue
(bu3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOUM KapTUHBI MHpa 00ydaromuxcs,
B (OpMHUpOBAaHHE YMEHHI MPUMEHSITh HAY4YHBIH METOJ MO3HAHMSI NPU BBINOJIHEHUW HUMU Y4eOHBIX
HUCCJIEJOBAHUM.

B ocHOBY kypca ¢pu3uku sl ypOBHSI CpeTHET0 00IIero 00pa3oBaHUs MOJI0KEH Pl UACH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kypce SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuan M3 BCEX paslieioB (DM3HMKHM, BKJIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca (u3uKd OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Benymum B Kypce sBisercs (OpPMUPOBAHHME MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTe€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanys mnpeAnojaraeT UCHOJIb30BAaHHE T'yMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIIEHUE CBSA3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTMYECKUMHU IPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kype Gpusnku npezmnonaraetr 3HakOMCTBO C IIHPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuszayuu peannsyercsi MOCPeCTBOM BBEICHHS SJIEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX
HKOJIOTHYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKke 00CyX/1eH!Us MPoOIeM PallMOHATBHOTO MPUPOJIOTIOIE30BAHMS U SKOJIOTHYECKON 0€3011aCHOCTH.

CrepxHEBBIMH >JIEMEHTAaMH Kypca (pU3MKH Ha YpOBHE CpelHero oOIero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopuu ((popMHUpOBaHUE MPEACTABIECHUN O CTPYKType MOCTPOCHHs (U3UUECKON Teopuw,
poiu (pyHaMEHTAIbHBIX 3aKOHOB M MIPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJIE, IPaHHUIIAX
MIPUMEHUMOCTH TEOPH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).



CuCTeMHO-JICITETbHOCTHBIN TMOAX0J B Kypce (GU3MKU peanu3yeTrcs Npexae BCero 3a Cuér
OpraHu3aIluy SKCIIEPUMEHTAIBHON JeITeNbHOCTH 00yuaromuxcs. [ 6a30Boro ypoBHs Kypca Gpu3nKu —
3TO HUCIOJB30BAHNUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1A00PaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (u3nuKe 0ObEIMHEHBI B OOUIMI CIHUCOK YYCHHYECKHX NMPAKTHUECKUX padoT.
Bbienenne B yka3aHHOM MepedyHE J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX IJIi KOHTPOJS M OIICHKH,
OCYILIECTBIISIETCSl Y4aCTHUKAMHM 00pa30BaTEIbHOTO MPOIECca UCXOS U3 0COOEHHOCTEN IUIAHUPOBAHUS U
ocHamieHusi kabunera Qusuku. [Ipu 3TOM oOOecreunBaeTcsi OBIaJeHHE OOYYAIOIIMMUCS YMEHHSIMH
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHs, UCCIESIOBAHNS 3aBUCUMOCTEH (PU3MUECKMX BEIUYMH U TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHWE YAENSETCS PEHICHUIO PAcYETHBIX M KAuyeCTBEHHBIX 3amad. [Ipu sTom s
pacu€THBIX 3a7ad TNPHOPUTETOM SIBISIFOTCA 33Ja4dl C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO,
MO3BOJISIOIINE TIPUMEHSITh N3yYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3Jiena Kypca, Tak H
WHTETPHUPYS 3HAHUS U3 Pa3HbIX pa3zesoB. [|Jisi KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBIISTIOTCS 3a[JaHUsI Ha
O0OBSICHEHHE MPOTEKaHWsI (PU3NYECKUX SBICHUW W TIPOILIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyromne
BBIOOpA PU3UIECKOI MOJIENH ISl CUTYAIlH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIICYCHHIO
y4aeOHOTO Tporiecca 0a30BbIN YPOBEHB Kypca (PM3MKH HAa YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus JOIKEH
M3y4YaThCs B YCIOBHSIX MPEIMETHOTO KaOMHeTa (pM3MKH WM B YCIOBHSIX WHTETPHPOBAHHOTO KaOWHETa
MpPEeIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kaOuHeTe GU3MKM JODKHO OBITh HEO0OX0JIuMoOe
nabopaTopHOe 00OpYAOBaHUE ISl BBIMOJIHEHHS YKa3aHHBIX B IMPOTpaMMe MO (PHU3HKE YIEHUYECKUX
MPAaKTUIECKUX pabOT U JEMOHCTPAIIMOHHOE 000pyTOBaHHE.

JleMoHCTpalmoHHOE 000pyI0BaHnEe (HOPMHUPYETCS B COOTBETCTBHU C NPHHIMIIOM MHHUMAaTbHON
JOCTAaTOYHOCTU U OOECHEeUMBACT IOCTAHOBKY IEPEUUCIEHHBIX B IpOrpamMMme IO (PU3MKE KITFOUEBBIX
JEMOHCTpalMid  JJIi  MCCIEJOBAHUS M3Y4aeMbIX SIBJIEHUH M  IPOLIECCOB, AMIHUPUUYECKHX MU
(GyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopaTopHoe o0OOpynOBaHWE ISl YYEHHUYECKHX MPAKTHUUYECKHX padboT (GopMHpyeTcss B BHIE
TEMaTHYECKMX KOMILJIEKTOB M 00ECHeunBaeTCsl B pacyére OJHOr0 KOMIUIEKTa Ha JIByX OOY4arolIUXCs.
Temaruueckue KOMIUIEKTHI J1a00paTOpPHOro 000PYIOBaHUS JOJDKHBI OBITH HOCTPOEHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUY AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTA0OPATOPHIA.

OCHOBHBIMU LIENAMH U3y4eHUsI (PU3MKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

e (opMupOBaHME HHTEpeca U CTpPEeMJIEHHA OOydarolMXcs K HAyYHOMY H3YYEHMIO NPUPOIBI,

pa3BUTHE UX UHTEJUIEKTYaAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/Ie MO3HAHUSA U (POPMUPOBAHUE UCCIIEOBATEIBCKOTO
OTHOILIEHUSI K OKPYKAIOIIKUM SIBJICHUSAM;

e (opMupOBaHHE HAyYHOI'O MUPOBO33PEHUS KaK pPe3ysbTaTa U3y4eHUs OCHOB CTPOEHUS MaTepHH
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHHMH OOBICHATH SBJICHUS C HCIOJb30BAHUEM (U3UYECKUX 3HAHUU MU
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE IMPEJICTABICHUH O poin (PU3MKM JUIs pa3BUTHS JAPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU M TEXHOJIOTUH.

JlocTikeHne 3THX Ienell obecreunBaeTcsl pelieHeM CeIyoUMX 3a7ad B MPOLEcce H3ydeHHs

Kypca (pU3UKH Ha YPOBHE CPEAHEro O0IIero o0pazoBaHUs:

e [puoOpeTeHHe CUCTEMbI 3HaHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYass MEXAaHUKY, MOJIEKYISIPHYIO (U3UKY, ODJIEKTPOJAWHAMHKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI acTPOU3UKU;

e (opMupoBaHHE YMEHHMH HPUMEHSATh TEOPETUUYECKHUE 3HAHMA Il OOBACHEHHS (U3NYECKUX
SIBJICHUH B IPUPOJIE U JUTSI IPUHSTHUS MPAKTHUECKUX PELICHUH B TIOBCEAHEBHON )KU3HU;



® OCBOGHHE CIIOCOOOB DEUICHUS PAa3NIUYHBIX 33Jad C SBHO 3aJlaHHON (U3NYECKON MOJEIbIO,
3a1a4, MOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHue (PU3MUYECKOW MOJAETH, aJeKBATHON
YCIIOBUSIM 3aJ]auu;
® [OHMMaHWE (PU3MYECKHMX OCHOB M TPHUHLUIOB JEHCTBUS TEXHHUYECKHUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENLY;
® OBJQJCHHE METOJaMU CaMOCTOSTENIbHOIO IIJIJAHUPOBAHUS U IPOBENEHUS (PUIMUECKUX
HKCIIEPUMEHTOB, aHadM3a M HHTEPIpeTauud HWH(POpPMALUHU, OINpEIeSCHHs JTOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;
® CO3/JaHME YCIOBHM [UJIi pPa3BUTUS YMEHUW IPOEKTHO-UCCIENOBATEIILCKOM, TBOPYECKOM
NeSITEIbHOCTH.
Ha u3yuenue ¢usuku (0a30BbI YPOBEHB) Ha YPOBHE CpEIHEro OOIIero oOpa3oBaHUs OTBOIUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 gaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEJIETIO).
[Ipennaraempiii B mporpamme mno (¢u3MKe NepedeHb J1a00paTOpHBIX M MPAKTHUYECKUX pPadoT
SBJIIETCS PEKOMEH/IOBAaHHBIM, YUUTENb JEJIaeT BHIOOpP IMPOBENECHMS J1aOOpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUyaIbHBIX OCOOCHHOCTEN 00ydaronXcsl.
COJAEP/KAHUE OBYYEHUA

10 KJIACC
Paszpen 1. @usuka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA
Oduznka — Hayka o npupoae. Hayunble MeTonbl TO3HaHHUS OKpyXKaromero wmupa. Pounb

AKCIIEPUMEHTA U TEOPUH B TIPOIIECCE MO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (HU3UIECKUX SBJICHHUN U TIporieccoB. Hayunbie runores3sl. Ou3nyeckue 3aK0HBI U
TeopuH. ['paHuIIbl IPUMEHUMOCTH (PHU3HUECKUX 3aKOHOB. [IpHIIMI COOTBETCTBUSI.

Pons u mecto pusuku B GopMUpOBaHNN COBPEMEHHON HAaydYHOW KapTHHBI MHPA, B MPAKTUUECKON
NEeITENbHOCTH JTIOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBMxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOro JBIKeHUA. Cucrema OTCuéra.
Tpaektopusi.

[Tepemernienue, CKOpPOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaTbHON
TOYKH, UX MPOEKIIMUA Ha OCU CUCTEMBI KoopaAuHaT. Cl0KEeHHUE MEPEMENIEHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBIKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEpEMELICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoboaHoOe majienre. Y CKOpeHUe CBOOOTHOTO TaICHHS.

KpuBonnueiinoe nBxeHue. J[BuxeHue MaTepuaibHOM TOYKH MO OKPYXHOCTH C NOCTOSIHHOM IO
MOJYIII0O CKOPOCThIO. YTIIOBask CKOpPOCTh, JIMHEHHass ckopocTh. llepmon u yactoTa oOparieHwus.
LleHTpoCTpeMHUTENBHOE YCKOPEHHUE.

TexHnueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CHUAOMETp, IBUKEHUE CHApPSJIOB,
LIETIHBIE U peMEHHBIE MTepEeaayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIUS KHHEMAaTUYECKUX XAPAKTEPUCTUK JIBHKEHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABrkeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TaICHHUSL.

Hamnpanenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKY ITyTSAMU, IPOUICHHBIMHU TEJIOM 3a II0CJIEI0OBATEIbHBIC PABHbIC
IIPOMEXYTKHA BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHU APUKA B BA3KOU KUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

[IpuHnun otHOcutenbHOCcTH ['aymmnes. llepswiii 3axkoH HeroToHa. VHepruanbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmno3uumu cwi. Bropoit 3akon HpioToHa s maTepualbHON
Touku. TpeTuit 3aKkoH HbroTOHA 711 MaTepUAIbHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunsl Tpenus (1mokosi, ckosibxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbJKEHUS U cuiia TpeHus nokost. Koagduument tpenns. Cuna conpoTHUBICHUS NPU IBWKEHUU Tella B
AKUJKOCTU WM rase.

[TocTynarensHoe 1 BpamiaTeabHOE JBUKEHNE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CuIIBI OTHOCHUTENIBHO OCH BpaleHus. [1nedo cuibl. Y cnoBus paBHOBeCUs TBEPAOTO TeENA.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: TTOAMIUITHUKY, TBHKEHIE UCKYCCTBEHHBIX
CITYyTHHKOB.

Jlemoncmpayuu

SIBrienne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEJT.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yckOpeHHOM MOAbEME U TTAJICHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIAOTO Tesa. Buipl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxenust Opycka o HaKJIIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPY)KUHE U PE3MHOBOM o0paslie, OT
ux nedopmanuu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPJOTO TeJA, UMEIOIIET0 OCh BPALLICHHUS.

Tema 3. 3akonwl coxpanenusn ¢ mexanuke

Nmmnynec MartepuanbHOW TOYKM (Tena), CUCTEMbl MaTepHANbHBIX TOYeK. VMIynbCc CHIIBI |
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MaTepualibHOM TOUKU. TeopeMa 00 N3MEHEHUU KHHETHYECKON YHEPTHH.

[loTenmmansHas oHeprus. [loTeHIManbHas SHEPrus ymopyro AeGOpMUPOBAHHOW TPYKUHBI.
[ToTennmanpHas S3HEpPrUs Teaa BOIM3U MOBEPXHOCTH 3eMIIH.

[ToTeHnManpHbIe U HETIOTEHIIMAIBbHBIE CHIIBI. CBSA3b PabOTH HEMMOTEHIIUATIBHBIX CHII C H3MEHEHHEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeNl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckre ycTpoMcTBa M MPAKTUUECKOE TPUMEHEHUE: BOAOMET, KONEP, MPYKUHHBINA MHUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATEHOW YHEPTUU B KHHETUYECKYIO U 00OpaTHO.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne abCcoMOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHMEM MEXaHMUYECKOM 3HEpPrMM Tejla Ha IpUMepe
pacTsLKEHUs pE3UHOBOIO KIYTa.

Paznes 3. MoaekysipHas puznka u TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHbBIE TIOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOPUM U HMX OIBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmwkenue. uddysusa. Xapakrep IBMKEHUS W B3aUMOJCHCTBHUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuecto Bemectsa. [loctosinnas ABorapo.

TermoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UEAIbHOTO
raza. AOcCOJIOTHash TemIepaTypa Kak Mepa CpeJHell KHHETHYECKON SHEepruu TEeMJOBOrO ABWKEHUS
yactul rasza. [llkana tremneparyp KenbBuna. I'a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kianelpona.
3akoH /lanbToHa. M30mpoiiecchl B U1eaIbHOM ra3e ¢ MOCTOSIHHBIM KOJINYeCTBOM BelecTna. ['paduueckoe
MIpe/ICTaBJIeHUE U30IIPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE TPUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBaIOIIME JUCKPETHOE CTPOEHUE BEIllecTBa, GoTorpapuu MOJEKYI OPraHUYECKUX
COEIMHEHU M.

OnpIThl 10 AUPPY3UN KUIAKOCTEN U Ta30B.

Mojienne OpOYHOBCKOTO JIBUXKEHHS.

Monens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSI.

Mo nens, WUTIOCTpUpPYIOLIas NPUPOLy JABJICHUS ra3a Ha CTEHKH COCYAA.

OnbITHI, HIUTFOCTPUPYIOIIME YPABHEHHUE COCTOSHUS UAEATIBHOTO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

OmnpeneneHne Macchl BO3QyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPaMU COCTOSHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnogvt mepmoounamuxu

TepmoauHaMuyeckas cucteMa. BHyTpeHHss S3HEprust TEpMOIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KomuuecTBo TernoTsl u paboTa. BHyTpeHHsIsI sHEprus OJHOATOMHOIO MJEaJbHOIO rasa.
Bunel Temionepenaun: TEMIONPOBOIHOCTD, KOHBEKIIMS, U3IIydCHHE. Y IeNIbHAsI TEINIOEMKOCTh BELIECTBA.
KonudecTBo TEMmIOTHI py TeIionepeaaye.

[Tonsitue 06 agmabatHoM mnpouecce. IlepBelii 3akoH TepMoauHamukH. IIpuMeHeHue mnepBoro
3aKOHa TePMOAMHAMUKH K u3ompoieccaM. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTUMOCTh POLIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIMIB AEHCTBUS TemuoBbIX MamuH. [IpeoOpa3oBaHus 3HEpPruu B
TerioBelX MamuHax. Koadduuuent mnonesnoro apeiictBus TtemoBoit Mamuubl. [{ukn Kapuo u ero
KOA(QQUIIUEHT MOJIE3HOTO JeHCTBUSA. DKOJOTHUECKUE MPOOIEMbl TEMIOIHEPTETUKH.

TexHuyeckne ycTpoWCTBa M NPAKTUYECKOE IPUMEHEHHUE: ABUIaTelb BHYTPEHHErO CrOpaHHs,
OBITOBOM XOJIOJUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW 3HEPTUU Tela MPH COBEPIICHUH pabOTHI: BHUIET MPOOKU M3 OYTBUIKM O[T
JIEUCTBUEM  C)KaTOro BO3JyXa, HarpeBaHue oHdupa B JaTyHHOH TpyOke MyTéM  TpeHHs
(BH1€0IEMOHCTpALHS).

V3MeHeHre BHYTpEHHEH SHEpruM (TeMIiepaTypbl) Tejia MpH Terionepeaaye.

OmnpIT Mo aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).



Mojienu napoBoii TypOUHBI, IBUTATElsi BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u KoHAeHcanus. Vcmapenune u kumneHue. AOCONIOTHAsT W OTHOCHTENbHAs
BJIQXXHOCTh Bo3ayxa. HacelmeHHsli mnap. VYaenpHas TemoTa [apooOpa3oBaHUs. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT AABJICHUS.

TBépnoe teno. Kpucrammueckue u amopHbie Tena. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JXKukue
kpuctayisl. CoBpeMeHHble MaTepuaisl. [InaBinenue u kpucramauzauus. Y aeabHas TEIUIoTa IUIABICHMUS.
CyOnmumarus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHuueckue ycTpoHCTBA M NMPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUU MOJIY4YE€HUS COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIJIE HAHOMATEPUaIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MIaBiIeHUs KPUCTAIIIMYECKOTO BELIECTBA.

JleMoHCTparys KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. dnekmpocmamuka

DJeKTpu3alus Tel. JJNEeKTpUYecKud 3apsa. JlBa Buma sekTpuyeckux 3apsaoB. [IpoBomHukw,
JURJIEKTPUKYU U MOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumoperictBue 3apsanoB. 3akoH Kynona. ToyedyHBIN AIEKTPUUYECKUH 3apsii. DJIEKTPUUECKOE
nosne. Hanpsok€HHOCTD atekTpruyeckoro noJist. IlpuHumn cynepno3unuu 3jieKTpudeckux nojei. Jiunuum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratuueckoro noss. [lorenmnuan. Pasnocts morenuuanos. [IpoBogHuku u
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJj€e. J(uanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkoctb.  Konaencarop.  DneKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.  DHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOWCTBA MW MPAKTUUECKOE IPUMEHEHHUE: 3JEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE SJIEKTPONpPUOOPOB, KOHJIEHCATOP, KOMUPOBAIIBHBIN ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO U IPUHLMIT JEHCTBUSA 3JEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 3NEKTPOCTATHUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH INIOCKOTO KOHJAEHCATOPa OT IUIOIA/IA TUIACTUH, PACCTOSTHUS MEXY
HUMHM U TUBIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit anekmpuyeckuit mox. Toku é pa3iuynvix cpeoax



DNEeKTPUYECKUM TOK. YCJIOBHUSI CYHIECTBOBAHMS 3JEKTpUYecKoro toka. Mcrounuku Toka. Cuna
TOKa. [I0CTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma ai1s ygacTka LIETH.

DNEKTPUUYECKOE CONPOTUBJICHUE. YJEJIbHOE CONPOTHBIIEHHE BellecTBa. llocnenoBarenbHoe,
IapajuIeJIbHOE, CMEIIAHHOE COCAMHEHUE IIPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3JEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE COIIPOTUBIICHUE UCTOYHHUKA TOKa. 3akoH OMa Juisl OJIHOM
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAJUIOB. 3aBUCHMOCTb CONPOTHBIIEHHS METAJUIOB OT
teMmiieparypbl. CBEpXIpPOBOJUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHas W MpUMeECHasi MPOBOIUMOCTh MOJYIPOBOIHUKOB. CBoiicTBa p—N-
nepexoja. [loyynmpoBoHUKOBBIE TPHOOPHI.

DneKTpUUYecKuil TOK B PacTBOPAX U paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTUYECKAS TUCCOIHAIIMSL.
DNEeKTPOIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIN U HecaMOCTOSTENbHbIN pa3zpsaa. Mosnus. [lnazma.

Texnuueckne ycTpoicTBa M MPAKTHUECKOE TPUMEHEHHE: aMIepMeTp, BOJBTMETp, peocTarT,
WUCTOYHUKUA TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, INEKTPOOCBETUTENbHBIE MPUOOPHL, TEPMOMETP
COTIPOTHUBIICHUS, BaKyYyMHBIM JUOJA, TEPMHUCTOPHI W (OTOPE3UCTOPHI, TOJYMPOBOTHUKOBBINA JHO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTb CONIPOTHUBIICHUS] IIWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMAAN MOMEPEYHOrO
CEYEHMS U MaTepHaa.

CMmenanHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe n3mepenue >aeKTpoABHKyIel cuiibl. KOpoTkoe 3aMblkaHHe rajabBaHUYECKOIO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBUCUMOCTb CONIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OnHOCTOPOHHSS TPOBOUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenune 35eKTpoABHAKYIIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHa B 10 Kimacce OCyHIECTBISETCA C  yYETOM
COJIepKaTeIbHBIX MEXKIPEJAMETHBIX CBsI3€d ¢ KypcamMH MaTeMaTUK{, OMOJIOTHH, XMMUHU, reorpaduu u
TEXHOJIOT U H.

Meosicnpeomemuuvle nousimusi, CBI3aHHbIE C M3y4YEHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBICHUE,
Hay4yHbIi (akT, THUMOTe3a, (u3MYeckas BENWYMHA, 3aKOH, TEOpUs, HAONIOJEHUE, SKCIEPUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHUe CHUCTEMbl ypaBHEHUH, NMUHEiHass (yHKIus, mapabomna, rumepOoia, Hx
rpaduku ¥ CBOWCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPBI U UX MIPOEKIIMH HA OCH KOOPAHMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe ABWKEHHE B KHMBOW mpupoje, aupy3us, ocMoc, TeINIOOOMEH JKUBBIX
OpraHu3MOB (BHJIbI TEIUIONEPEIauH, TETUIOBOE PABHOBECHE), DTIEKTPUUECKUE SIBICHUS B )KUBOW TIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJN, KUIKOCTEH W Ta30B, JIEKTPUUECKHE CBOICTBA METAJUIOB,
AJNEKTPOJIUTUYECKAS TUCCOLUALINS, TaTbBAaHUKA.



Teoepaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHKe JBIKEHUH C MCTIOIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE,
MOAIIMIIHUKY, HUCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI MMITyJbCa B TEXHUKE (pakeTa, BOJOMET U JAPYIHE),
JBUTATeNIb BHYTPEHHETO CrOpaHus, mapoBas TypOMHA, OBITOBOW XOJOIWIBHUK, KOHIAULMOHED,
TEXHOJIOTUH IIOJYyYEHHUSI COBPEMEHHBIX MaTE€pPUaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs  3allUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA IpPUHTED,
AIIEKTpOHArpeBaTeIbHbIE IPHUOOPHI, STEKTPOOCBETUTEIBHbBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. I1eKmpomazHuUmMHAA UHOYKYUS

[ToctostHHbie MarHuThl. B3anmmoaeicTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrtop
MarHUTHOM WHAYKIUU. [IpMHOWIN Cyneprno3uuuy MarHWTHBIX NOJied. JIMHUM MarHuTHOM WHIYKIWH.
KapTuna nuHMI1 MarHUTHOM MHIYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHO€ 10Jie MPOBOJHUKA ¢ TOKOM. KapTuHa JUHUN WHIYKIIMX MArHUTHOTO TIOJIS JUTMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHHUKA, KaTymIKH ¢ TOKOM. OmbIT Ipcrena.
B3anmopeiicTBre MTpOBOHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHna, e€ MoAyiab W HampaBieHHE. J[BHKEHHE 3apsyKEHHOM YacTHUUBI B OJHOPOTHOM
MarHutHoM noJie. Pabota cuner Jlopena.

SIBieHME  DJIEKTPOMArHUTHOW  WHIYKLIHH. I[Torok  BekTOpa  MarHUTHOM  WHIYKIHWH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpoMarHUTHOW uHaykinu dapanes.

BuxpeBoe anekTprueckoe nosie. DNEKTPOABMKYILAS CHIa MHAYKIIMU B MPOBOJIHUKE, ABUKYILIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOUHAYKIIUU. DJIEKTPOABMKYILAS CUJIa CAMOUHIYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuyeckue yCTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TOCTOSIHHBIE MAarHUTBI, JIEKTPOMAarHUTHI,
3JIIEKTPOJIBUTATENb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE NEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHOYKIIMY MarHUTHOTO TOJIAL.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuia Amrepa.

JeiicTBue cuibl JIOpeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHON UHAYKIIHUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOIBHXKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnepoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBIEHUS 3IE€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. KosieGannsi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHmsle Kojaedoanus



Konebarenpnas cucrema. CBOOOJHBIE MeXaHMYECKHE KoJjieOaHus. ['apMoHHMUEcKHe KoJieOaHus.
[Tepuon, wactora, ammutyna u ¢asza xonebanwid. [IpykuHHBIA MasTHUK. MareMaTUYeCKU MasITHUK.
VYpaBHeHME rapMOHMYECKUX Kosiebanuil. [IpeBpalieHre 3Hepruy npu rapMOHUYECKUX KOJICOaHUSIX.

KoneGarenbubiit  koHTYp. CBOOOIHBIE  3JEKTPOMArHUTHBIE  KOJEOAaHHS B HACAIBHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH M 3JICKTPOMArHUTHBIMU KOJICOAHUSMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UI€aTbHOM KOJ1€0aTeJIbHOM KOHTYpE.

[IpencraBinenre o 3aryxarolmux KosieOaHUSX. DBbIHYXIEHHbIE MEXaHHYECKHE KoJieOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CHHycOMJAIbHBII NEPEMEHHBIM TOK. MOIIHOCTL MEPEMEHHOIO0 TOKa.
AMIUIUTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA U HAIIPSDKEHU L.

Tpanchopmarop. IlpowsBoacTBo, Tmepemada W MOTPEOJICHWE  AICKTPUUYSCKOW  JHEPTHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJCTBE 3JEKTpOo3HEprun. KynbTypa MCHOIB30BaHUs AJIEKTPOIHEPTUU
B IIOBCEITHEBHOW KU3HMU.

TexHuueckne ycTpoOHCTBA M IPAKTUYECKOE INPUMEHEHME: DIIEKTPUYECKUM 3BOHOK, TE€HEpaTop
MIEPEMEHHOT0 TOKa, JIMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KosieOaTeNbHON cHCTEMbl (NMPYKUHHBIA WJIM MaTeMaTH4YeCKHM
MasITHUK).

HaGnrogenue 3aryxarmmmx KojJeOaHui.

WccnenoBanue cBOMCTB BBIHYXK/IEHHBIX KOJeOaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJeOaHusl.

OcuusuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HalPSKEHHUs OT BPEMEHM) IS AJIEKTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3oHanc mnpu 1noCneNOBaTEIBHOM COCIMHEHUM PE3UCTOpA, KAaTyIIKM WHIYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCUMOCTH IEpUOJa MallbIX KojeOaHUH rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpysa.

HccnenoBanue MepeMEHHOTO0 TOKA B LIENHM M3 IOCIENOBATEIBHO COCIUHEHHBIX KOHJIEHCATOpa,
KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHuUmMHbsle 60IHbL

MexaHnyeckue BOJIHBI, YCJI0BHs pacupocrpanenus. [lepuon. CkopocTs paclipocTpaHEHHs U IIMHA
BouHBL [lonepeunslie u npo1oibHbIE BOJIHBL. HTepdepeHiys 1 qudpakius MeXaHH4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCIOBHS M3JIY4CHMs] DJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHraius BekropoB E, B, V B anexkrpomaruutHoit BosHe. CBOWCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MperoMIIeHue, Nojspu3anus, audpakius, nateppepeHus. CKOpoCTh 37IEKTPOMAarHUTHBIX
BOJIH.

[Ikana >neKTpoMarHuTHHIX BOJIH. [IprMeHeHNe 2JIeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguoCBs3U U TeneBUACHU. Paguonokanuys.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIBI.

TexHuyeckne yCTpOHCTBAa W MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE HMHCTPYMEHTHI,
yIABTPa3BYKOBasi JUArHOCTHKA B TEXHMKE WM MEIUIIMHE, pajap, pajiuONpUEMHUK, TEIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs Teno kKak MCTOYHHUK 3BYKA.

HaGnronenue oTpaxeHus U MPEIOMICHHS MEXaHUYECKUX BOJIH.



Habnronenue nnrepdepeHunu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYION U 9aCTOTOM KOJICOaHHMIA.

HccnenoBanue CBOWCTB IEKTPOMAarHUTHBIX BOJH: OTPAKEHUE, IPEIOMIICHHE, MOJIpU3aLus,
mdpaxiys, nHTepdEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsAMOJIMHEITHOE pacpOCTPaHEHHE CBETAa B OJHOPOAHOU cpexae. Jlyu
cBera. ToueuHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre N300paKeHMIA B IJIOCKOM 3epKaJie.

[Ipenomiienne cBera. 3aKkOHBI TpENOMJICHUS cBeTa. AOCOIIOTHBIN IMOKa3aTelb MPEIOMIICHUSI.
[TonHoe BHyTpeHHEE OoTpakeHue. [IpenenbHbIi yroil IOJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CioxxHbIi cocTaB Oeoro ceera. Ler.

Cobuparomue u paccerBaromye JuH3bl. ToHKas TuH3a. POKYCHOE PacCTOSHUE U ONTHYECKas CHUjia
TOHKOM JuH3bL. [locTpoenue n3o0pakeHuit B coOMparommx U pacceuBarolux JuH3ax. opmyna TOHKOM
JIMH3BL. YBeandeHue, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BomnoBas onrtuka. MaTepdepennnst cBera. KorepeHTHpIE HCTOYHUKU. YCIOBUS HAOTIOACHUS
MaKCUMyMOB M MHHHMYMOB B HWHTEP(EPEHIIMOHHOM KapTUHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cseta. Judpakuuonnas pemérka. YcioBue HaOMIOEHUS TJIaBHBIX MAKCUMYMOB IIpH
MaJeHU MOHOXPOMATHYECKOI0 CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckne ycTpoiicTBA M NIPaKTHYECKOE MPUMEHEHHe: OuKM, Jyma, (oToammapar,
MPOEKIIMOHHBIM amnmapaTr, MHKPOCKOI, TeJIeCKOI, BOJIOKOHHAsl OMNTHKA, IU(paKIUOHHAS PpEeHIETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonHEITHOE pacTIpOCTpaHEeHNE, OTPAKEHUE U TIpeioMiieHre cBeTa. ONTHYecKue MpruOOopHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiinu ceera.

Ha6nronenue qudpakinuu cBeta.

Habmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOMIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipuszaiu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOCTB M300paKeHU B JIMH3AX.

HaGnronenue nucnepcuu cBerta.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHunpl  OPUMEHMMOCTH — KJIACCMYECKOM MexaHMkH. [locTymarel crnenuanbHOW — TEOPHUH
OTHOCHUTEJIBHOCTH: MHBAapUAHTHOCTb MOJYJS CKOPOCTH CBETa B BAaKyyMe, MPUHLMII OTHOCUTEIBHOCTU
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHU U COKPAILLEHUE JIUTHHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Macchl € SJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHULIbI. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBasi pusznka



Tema 1. Dnemenmul kearnmoeoii onmuKu

®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTON. DHEPTHUS U UMITYIILC (POTOHA.
OtkpeiTie u uccnenoBanue ¢orodpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (oTOd(deKTa.
VYpaBuenue DiiHireiiHa s potorddexra. «Kpacnas rpanuna» Gotorddexra.
Hasnenue ceera. OmbiTel [1. H. Jlebenena.
XHWMHYECKOE IEHCTBUE CBETA.
Texauueckre yCcTpOHCTBa M MpPAaKTHYECKOEe NMpUMEHEHHUE: (HOTORIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
®oT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhheKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopna mo paccesnuro o -yactuil. [lmanerapHas MOJeNb
atoma. [loctynatel bopa. M3nydenue u mornomienre (OTOHOB MpHU MEPEeXojie aToMa C OJHOTO YPOBHS
SHEPruM Ha Ipyroil. Buasl ciekTpoB. CiekTp ypOBHEH SHEPTUU aToMa BOJAOPOIA.
BonnHoBbie cBoMicTBa yacTull. Bosuel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
Texnuueckue ycTpoHCTBa U MPAKTUUYECKOE NMPUMEHEHHE: CIEKTPAIbHBIN aHaU3 (CHEKTPOCKOIN),
J1a3ep, KBAHTOBBIM KOMIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJIHBI JIa3epa.
HaGnronenne nuHEHYaThIX CIIEKTPOB M3TyICHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol
Halnronenue nuHEH4aToro CrekTpa.
Tema 3. Amomnoe sa0po
OKCHEPUMEHTBI, JTOKa3bIBAIOUIUE CJIOKHOCTh CTPOEHHUs sapa. OTKpBITHE pPagUOAKTUBHOCTH.
OmnsiTel Pesepdopaa no onpeneneHuro cocraBa paauoakTUBHOTO u3nydeHus. CBoiicTBa anbga-, Oera-,
ramMmMma-u3ilydeHus. BiausiHue painoakTUBHOCTH HA KHUBbIE OPraHU3MBbI.
OTtkpeITHE TIPpOTOHA W HeWTpoHa. HykionHas monens suapa I'eiizenOepra—Banenko. 3apsia sapa.
MaccoBoe uncno sapa. M3oTonsl.

Anba-pacnan. DJEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacmaa. ['amma-uziaydeHue. 3akoH
paZvoaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.

Snepusle peakuuu. [leneHne u CUHTE3 siep.

Snepusblii peakrop. TepmosinepHblii cuHTe3. [IpoOneMbl W MEPCHEKTUBBI SIEPHOM SHEPIETHUKU.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

OnemeHTapHble YacTULbI. OTKpPBITHE O3UTPOHA.

Metoabl HAOIIOJEHNS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

dyHnameHTagbHbIE B3auMoeicTBus. EquHCTBO puznyeckoit KapTHHBI MUpA.

Texuuueckue ycTpoicTBa M MpaKTHYECKOE MPUMEHEHHUE: J03UMeTp, kKamepa BuiabcoHa, saepHbIi
peaktop, aToMHast Gomba.

Jlemoncmpayuu

Cu€TYMK MOHU3HUPYIOIIUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM doTorpadusim).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé31n0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprunm CosiHua u 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTHKU. JlMarpamMmma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTBY». 3BE3IbI  TJIABHOU
[IOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3J1 IVIABHOM IOCIEI0BATEIbHOCTH.
Buyrpennee crpoenue 3B€31. CoBpeMEHHbIE IPECTABIECHUS O MPOUCXOKACHUU U 3Botonuu CoJHIa U
3BE3/1. DTamnbl )KU3HU 3BE3I.

Mneunsiii [lyte — nama [anmaktuka. Ilonokenwe m aBuwxenue Connna B [Namaktuke. Tumbl
rajiakTuk. PajmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O6ina. PazOeranue ramaktuk. Teopus bonbiioro
B3pbIBa. PesMKTOBOE H3IIydeHMeE.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYKEHHBIM TJ1a30M C HCHOJIB30BAHMEM KOMIBIOTEPHBIX MPHIIOKEHUN st
OTIpe/ieNIeHus MOJIOKEHNUsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3nus CeBepHOro
MOJTILIAPHS U SIPKHE 3BE3/BL.

Hab6nronenus B reneckon Jlynsl, mmaner, Maeurnoro [TyTu.

O0o01maruiee NOBTOPEHNE

Ponp ¢u3mku M acTpoHOMHUM B 3KOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMAIBHOM M ITUYECKOU
cdepax AeaTeTbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHOW HAay4YHOM KapTHHE
MHpa, poJib (HU3UIECKON TeopuH B (GOPMHUPOBAHHUH MPEACTABICHUN O (PU3NUECKON KapTHHE MHUPA, MECTO
¢bu3nyeckoil KapTHUHbI MHpa B OOIIEM DAYy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MPEACTABICHUN O
MIpHUpoJIe.

Me:knpeaMeTHbIe CBSI3H

W3yuenne xkypca ¢usuku 0OazoBoro ypoBHA B 11 Kimacce oOCyHIecTBiIsSeTCd C  y4ETOM
COJIepKaTeIbHBIX MEXKIPEJAMETHBIX CBsi3el C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMUH, reorpaduu u
TEXHOJIOTHUHU.

Mesicnpeomemnuvle nousamusi, CBA3aHHbIE C M3y4YEHHEM METOJOB HAYYHOTO IO3HAHUSA: SIBICHHUE,
HayyHbl (akT, rumnoresa, (Qusnueckas BeEIWYMHA, 3aKOH, TEOpUs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJENUPOBaHUE, MOJIeIIb, H3MEPEHHUE.

Mamemamuxa: pelleHne CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIIMHU: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI U HX MPOEKIUU HA OCH
KOOpJIMHAT, CII0O)KEHHE BEKTOpPOB, MPOM3BOAHBIC JJIEMEHTApHBIX (YHKIMHA, NpPU3HAKK MOI00US
TPEYroJbHUKOB, OIPeIeIICHHE IJIOMAAN TUIOCKUX Uryp U 00bEMa Tell.

buonocus: snexTpuyeckue SBICHHS B JKUBOM MNpupoie, KojeOaTelbHbIE ABIKEHUS B >KHBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU MTPUPOJE, AEHCTBUE PalMalliU HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTANIMUECKAs] CTPYKTypa TBEPABIX TEN, MEXaHU3MBbI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKHY, CTIEKTPaIbHBIN aHAIN3.

l'eocpagpusa: MarHUTHBIE TIONMIOCA 3€MJIM, 3alie)KM MArHUTHBIX pyld, (QOTOChEMKA 3eMHOU
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texunonocus: JHWHUAW DIEKTPOIIEpENad, TEHEpPAaTop MEPEMEHHOTO TOKA, JJIEKTPOJBUIaTENb,
WHAYKIMOHHAs 1e4yb, pajap, paguonpuéMHHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEUHAas 6aTapest.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA



OcBoenue yueOHOro npeamera «@Pus3uka» Ha ypOBHE CpelHEro obuiero odpasoBaHus (0a30BbIi
YPOBEHb) JIOJKHO 00ECIICUHUTh JOCTHIKCHHE CIICIYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX M IPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS Y4eOHOTO TpeameTa «DHU3uKay JOIKHBI OTPaXaTh TOTOBHOCTH
U CIIOCOOHOCTH 00YYarOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JINYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpPHEHTAllMi, TIO3UTUBHBIX BHYTPEHHUX YOCKIECHUH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHUCKOTO OOIIECTBA, pACHIMPEHUE MKU3HEHHOTO OTBITa W OIBITA
JCSITEILHOCTH B TIPOIIECCE peall3allii OCHOBHBIX HAIIPABJICHUN BOCIUTATEILHOW NEATEIBHOCTH, B TOM
YHCIIC B YACTHU:

1) rpaIaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAKJIAHCKON MO3UIUU OOYYaromerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO OOIIECTBa,

MPUHATHE TPATUITHOHHBIX 00IEYEIIOBEYSCKUX TYMAaHUCTHUSCKUX U IEMOKPATUYSCKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISATEIIBHOCTh B HHTEPECAX TPAXkKJTaHCKOTO O0IIEeCTBA, y4acTBOBATh
B CaMOYIPABJICHUH B 00pa30BaTEIIbHON OpraHu3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHU C UX (DYHKIUAMHU
Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTAPHOHN M BOJIOHTEPCKOU JNESITEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTH POCCUMCKOM I'PpaXTaHCKON UACHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHHUSM POCCUUCKHUX YUYEHBIX B
o06sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAal[MI0 U TNPUHUMATh OCO3HAHHbBIE PEIICHHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUICHHE K MHUpY, BKIIOYas 3CTETUKY HAaydyHOTO TBOPUYECTBA, IPHUCYIIETO
(hu3UYeCcKOi HayKe;

5) Tpy10BOro BOCIIUTAHHUS:

UMHTEpEC K pa3nuyHbIM cepam mnpodeccrnoHanbHON AEeSITEeNbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(bU3HMKOM M TEeXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayiiel mpodeccuu U peaan30oBbIBAThH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0 W caMooOpa3oBaHHMIO B oOjactu (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

chOpPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYIbTYpbl, OCO3HaHHE  TJI00AJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUI B OKpYXKaloIIel cpele Ha OCHOBE 3HAHUs Ilelei
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa AEATEIbHOCTH SKOJOTMUYECKON HAaIpaBICHHOCTH HAa OCHOBE HWMEIOIIUXCS
3HAHUN TI0 PHU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
¢u3nveckoil HayKH;

OCO3HAHME IICHHOCTH HAay4yHOW JEeSATeNbHOCTH, TOTOBHOCTh B TMpoliecce H3ydeHUS (QUIUKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEIOBATENBCKYIO NESITENbHOCTh MHIUBUYAIBHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBble joruyeckue a1ecTBus:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBAThH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LU ACITeIbHOCTH, 33J]aBaTh MMapaMeTPbl U KPUTEPUU UX JOCTIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS B paCCMATPUBAEMBIX (PU3NUYECKUX SIBJICHUSAX;

pa3pabaThiBaTh IUIAH PEHICHHS MPOOJIEeMbl C YY4ETOM aHaIu3a WMCIOIIMXCS MaTepUANBHBIX W
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBHI B JCSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IICJISIM, OLICHUBATH
PHUCKH MOCTEACTBUMN JIEATEIHHOCTH,

KOODJAMHUPOBATb M  BBINOJHATHE pabOTy B  YCIOBUAX pPEATHHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;

BIIQJIETh HABBIKAMH y4eOHO-MCCIIEIOBATEIHLCKOW M MPOEKTHON NEATETLHOCTH B 00MacTu (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY TOUCKY METOJIOB pelIeHus 3amad (U3HUIEeCKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMSI;

BIIQJIETh BHUJAMH JICATCILHOCTH TI0 TIOJYYCHHI0O HOBOTO 3HAHHS, €ro WHTEPIPETaIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYaIUsX, B TOM YHCJE TIPU CO3JIAHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITh NIPUUMHHO-CJIC/ICTBEHHbIE CBSI3U U aKTyaJIM3MPOBATh 3a/lady, BbIJIBUIaTh THIIOTE3Y €€
pelIeHHs, HAXOIUTh apryMEHTHI IS JTOKa3aTelbCTBA CBOMX YTBEPXKICHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh IOJIyYEHHBIE B XOJE DPEUICHHs 3aJaud pe3yibTaTbl, KPUTUUYECKH OLICHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4uu B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM YHCIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICU, TIpeIaraTh OPUTMHAIBHBIE TIOJXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanmeii:

BII/IETh HABBIKAMH MOJIydeHUs: MHbopManuu (U3NUECKOr0 COJACpKAaHUS U3 HCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATH IIOWUCK, aHallM3, CHCTEMAaTH3allMI0 U HHTEPIPETAIHIO
nH(OPMALIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMAIIHH;

WCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEHICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 3aJad C coOmoJeHrneM TpeOoBaHMIA
OPrOHOMUKH, TEXHUKHU OE30MACHOCTH, TMTHEHBI, PEeCypcocOepeeHUs, MPaBOBBIX U ITHUECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

CO37aBaTh TEKCTHI (U3UYECKOTO COJEp)KAHUS B PA3NIUYHBIX (opMarax ¢ y4d€ToOM Ha3HAYCHUS
nH(OPMAIIUY U TIeTIEBOH ayIUTOPUH, BEIOUPAs ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIC y4eOHbIE JeHCTBUA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIMi U CMT4aTh KOH(DIUKTHI;



pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIyaIbHOM pabOTHI;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH ¢ Yy4ETOM OOIIMX HMHTEPECOB H
BO3MOYHOCTEHN Ka)/10T0 4jieHa KOJUIEKTHBA;

IIPUHUMATD LI€JIM COBMECTHOM AESITEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 1O €€
JOCTH)KEHMIO: COCTaBIIATH IUIAH JCWCTBUM, pacHpelneisaTh poJM € Y4ETOM MHEHHM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM pabOTHI,

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M Ka)XJOI0 Y4YacTHHKA KOMaHJIbl B OOLIMI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

mpepiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJAE€U C TO3UIUM HOBU3HBI, OPHUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTHUBHOE CTPATETHUYECKOE MOBEIEHUE B Pa3JIMUHBIX CHUTYalUsX, MPOSIBISTH
TBOPYECTBO M BOOOpAKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE TeiicTBUSA
Camoopranu3anus:

CaMOCTOSITENIBHO OCYILECTBIISATH MIO3HABATEIbHYIO IEATEIbHOCTh B 00JacTH (PU3UKU U aCTPOHOMUM,
BBISIBIISITH POOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATH IJIaH PELICHUS paCYETHBIX U KaUYECTBEHHBIX 3a/1a4, IJIaH BHIMOIHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U IPEAIOYTEHHIA;

JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JIeNIaTh OCO3HAHHBIA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO W TIPOSBIICHUIO SPYIUIIMA B 00JaCTH (U3HKH, TOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalllsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBUE PE3YJIbTATOB IIEJISAM;

BIIQJIETh HaBBIKAMHM TIO3HABATENIbHOW pedrekcuu Kak OCO3HaHMs COBEpUIaeMbIX JEHCTBUN H
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCII0JIb30BATh MPUEMBI peIeKCHU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS 110 UX CHIDKEHHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIHOKH.

B nporuecce gocTmkeHus TIMYHOCTHBIX PE3yAbTATOB OCBOCHUS MPOTPAMMBI 10 (DU3HKE I YPOBHS
cpeaHero oOmero o0Opa3oBaHUs y OOy4arOIIMXCsS COBEPIIEHCTBYETCS AMOLMOHAIBHBIA HMHTEIJIEKT,
Ipearnosararuil chopMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSHHE, BUIETh
HanpaBJIeHUs Pa3BUTHS COOCTBEHHON IMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBeJICHHE, CHOCOOHOCTh aIalTHPOBATHCS K SMOLIMOHAIIBHBIM U3MEHEHUSAM U MPOSBIATh THOKOCTh, OBITh
OTKPBITBIM HOBOMY;;

BHYTPEHHEH MOTHMBAllMH, BKJIIOYAIOUIEH CTpEMIIEHHE K JIOCTH)KEHHUIO LM M yCHeXy, ONTUMH3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMUMATh SMOLIMOHAIBHOE COCTOSIHUE JPYIHX, YIUTHIBATh
€ro MpH OCYILECTBIEHUH OOIIEHHsI, CIOCOOHOCTh K COUYBCTBUIO U CONEPEKHUBAHUIO;



COLIMAJIBHBIX HaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C APYTMMHU JIFOIbMH,
3a00TUTHCS, MIPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

MHNPEIMETHBIE PE3YJIbTATHI

K xonmy oOy4uenus B 10 kjacce npeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh Ha MPUMEpaxX Pojib U MecTo (pu3uKu B (OPMHPOBAHUK COBPEMEHHON HAyIHOM
KapTUHBI MHpa, B Pa3BUTUH COBPEMCHHOW TEXHUKH M TEXHOJIOTUH, B TMPAKTHYCCKOW ICSITEILHOCTH
JTIIO/IEH

VYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (PU3NYCCKHX MOJICICH: MarephalibHas TOYKa,
WHEepIMajgbHas CUCTeMa OTCcuéTa, abCOMIOTHO TBEPJOE TENO, UIICATBHBIN ra3, MOJEIN CTPOCHUS Ta3oB,
KUJAKOCTEH U TBEPJBIX TEJl, TOYCUHBIA AICKTPUUCCKUH 3apsiI IPH pelIeHUN (HU3HUYSCKUX 3a]1a4;

pacro3HaBaTh (pu3MyecKkue SBJIEHUS (IMPOIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJISIPHO-KHHETUIECKOW TEOPUM CTPOCHHS BEIIECTBA W JJICKTPOJMHAMHUKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJMHEHHOE NBIKEHHUE, CBOOOJHOE IaJIeHUE TeJ, NBIKEHHUE IO OKPYKHOCTH,
WHEPIHSI, B3aUMOJICHCTBHE Tell, TUQQy3usi, OPOYHOBCKOE JBHKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIIBIX
TeN, W3MeHeHne o0BEMa Tel Npu HarpeBaHWM (OXJIAXKJIEHWH), TETUIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAIIMSI, TUIABJICHUE, KPUCTAILTU3AIUs, KATICHUE, BIIAXKHOCTh BO3/TyXa, TIOBBIIICHHE JABJICHHS rasa
TIPU €r0 HAarpeBaHWU B 3aKPHITOM COCYJIE, CBSI3b MEXKy MapaMeTpaMu COCTOSIHHS Ta3a B M30IPOIIEcCax,
ANEKTPHU3ALUS TEJI, B3aUMOICHCTBHUE 3aPsIOB;

OTMCHIBATh MEXaHUYECKOE JIBIDKCHUE, WCIONB3Yysd (U3MYECKUE BEIMYUHBI: KOOPIWHATA, IYTh,
NepeMeleHnue, CKOpoCTh, YCKOPEHHME, Macca Tejla, CHJla, UMIYIbC Tela, KUHETUYecKas SHeprus,
MOTEHIIMATIbHAS SHEPrusi, MeXaHuyeckass paboTa, MexaHW4Yeckasi MOITHOCTh; MPU OMHCAHUU NMPABUIHHO
TPaKkTOBaTh (PU3UYECKUIM CMBICI HCHOJB3YEeMbIX BEJIMYMH, UX OO0O3HAYEHUS U EAMHMIIBI, HAaXOIHUTh
(hopMyIibl, CBSI3bIBAIONINE JaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTMMH BEIMYMHAMU,

OMKCHIBATh M3YYECHHbIE TEIUJIOBBIE CBOICTBA TEJN M TEIUIOBBIE SIBJICHHS, HCHOIb3ysd (U3NYECKUE
BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CPEeAHssl KUHETUYECKash SHEPrusl XaOTHUYECKOIO JBHUKCHHS
MOJIEKYJ, CpPEeITHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHS HEPTUs, paboTa
ra3a, Ko3QpQUIMEHT MOJIE3HOTO NEHCTBUS TEIUIOBOTO JIBUrATENsl; IPU OMUCAHUH MPABUIHLHO TPAKTOBATh
(bu3nuecKuil CMBICI HCIOJIB3YEMbIX BEJIMYUH, MX OOO3HAUEHUS W EIUHHIIBI, HAXOAUTHb (OPMYJIBL,
CBSI3BIBAIOIIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIHMUYUHAM;

OMHCHIBATh HU3YyYEHHBIE JJEKTPUYECKHE CBONCTBA BeUIECTBA M DJICKTPUUECKHUE SBIICHUS
(mporecchl), HUCHONB3yd (U3MUECKHE BEIUYUHBI: DIIEKTPUYECKUM 3apsij, DIEKTPUYECKOe TIOJIe,
HaNpsLKEHHOCTD  TMOJISI, MOTEHILMAal, Pa3HOCTh MMOTEHIMAJOB; IMPH OMUCAHUHU TMPABUIBHO TPAKTOBATH
(bu3MyecKuil CMBICT HCIIOJIB3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U EIUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHaAJIM3UPOBaATh (U3NYECKUE MPOIECCHI U SIBICHUS, UCTOIb3YS (PU3NUYECKHe 3aKOHBI U MPUHIIUIIBI:
3akoH BceMupHoro Tsarotenus, |, 1l u 1l 3akonsr HproToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW YHEpPTHH,
3aKOH COXpaHEHHs HMITYJIbCa, MPHUHIMI CYMEPHO3UIUU CHJI, IPUHIUI PaBHOMPABHUS HHEPIIUATBHBIX
CUCTeM OTCUéTa, MOJEKYISIPHO-KUHETHYECKYI0O TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b
CpeHel KMHEeTHYECKON SHEPTruu TEIMJIOBOTO JBIKEHUS MOJIEKYN ¢ aOCOMIOTHOM TeMIepaTypoid, epBhIit
3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHsI NIEKTPHUECKOT0 3aps/a, 3akoH KynoHa, mpHu 3TOM pa3nuyarhb
CIIOBECHYIO (DOPMYTHPOBKY 3aKOHA, €T0 MaTeMaTH4eCKOe BhIpaXXKEHHE U YCIOBHs (TpaHUIlbl, 001acTH)
MIPUMEHUMOCTH;

OOBSCHSAT, OCHOBHBIC MPUHIUIBI JCHCTBHS MAaIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOMUCTB;
pa3nuyaTth yCIOBHS X O€30MaCHOTO MCIIOIH30BAHUS B MOBCEAHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHl TI0 HUCCIENOBaHMIO (PU3MYECKUX SIBICHMM U MPOIECCOB C
MCIOJIb30BAaHMEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHHUH, MpU 3TOM (OPMYyIUpOBaThH MpoOIeMy/3amady u



THIOTE3y YUeOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyI0BaHNUS, IPOBOAUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIICCTBJIATL HNPSAMBIC WU KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIMYHH, IIpU 3TOM BBIGI/IpaTb
ONTUMAaJbHBEIA CHOCO0 HU3MCPCHUA W HUCIOJb30BaTb HM3BCCTHBIC MCTOAbBI OICHKU HOI‘peI_HHOCTCI;'I
U3MEPEHUN;

HCCIICA0BAaTb 3aBUCUMOCTH MCKIAY (1)I/I3I/I‘~IGCKI/IMI/I BCJIMYMHAMU C HCIOJIB30BAHUCM IIPAMBIX
M3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJAbTATHI MOTYYEHHON 3aBUCUMOCTH
(1)I/I3I/I‘I€CKI/IX BCJINYHMH B BUJC Ta6JII/III n Fpa(bI/IKOB, ACJIaTb BBIBOABI 11O PE3yJIbTaTaM HCCICI0BAHNA,

coOmoaaTe mpaBuia 0E30MacHOTO TpyAa MPHU MPOBEACHUM HCCIEAOBAHHA B paMKax y4eOHOTO
9KCIEPUMEHTa, Yy4YeOHO-UCCIIEJOBATEIbCKOM M  IMPOEKTHOM JAEATEIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemarbs pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKON MOJENblo, MCIONb3ys (QU3NYECKHe
3aKOHBI Y NPUHOUIIBI, HA OCHOBC aHalin3a YCJIOBHA 3aJa4un BI)I6I/IpaTI) (1)I/ISI/I‘~I€CKyI-O MOJACIb, BBIACIATH
(dbu3uvecKkue BeTUYUHBI U POPMYIIBI, HEOOXOIMMBIE JUIs €€ pelIeHus, TPOBOIUTh PAcCU€Thl U OLICHUBATh
peanbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3UUECKOU BETUYUHBI;

peuiaTb Ka4C€CTBCHHBIC 3aJayu. BBICTpanBaTh JJOT'HYECKU HCIIPOTHBOPCUYNBYTO [1(S11(015004%
pPacCy>XJIEHUH ¢ OTTOPOY Ha M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

HCII0JIB30BaTh IpHU PCHICHUA yqe6HBIX 3a1a4 COBPEMCHHBIC I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUU JIA
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMUd M TPEJCTABJICHUS Yy4eOHOW U HAyYHO-TOMYJISIPHON
nH(pOpMallUY, TOJTYYEHHON W3 pPA3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UpPOBATH IOIy4aeMYIO
nH(pOpMaLHIO;

MIPUBOJIUTH MPHUMEPHI BKJIAJa POCCUMCKUX U 3apyOekHBIX y4EHBIX-(U3UKOB B pa3BUTHE HAyKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

HCIO0JIb30BAaTh TEOPETUUYECKUE 3HAHHUS MO (PU3MKE B TMOBCEAHEBHOW >KM3HHM [UIsl 00ecredeHUs
0€30MacHOCTH MpH OOpalleHHuH ¢ NpubopaMud U TEXHUYECKUMHU YCTPOWCTBAMH, IJSI COXpaHEHHS
3JI0pPOBbS U COONIOICHUS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKPYXKaIOLEeH Cpee;

paboTaTh B TpYIIE C BHIMOJIHEHUEM Pa3IMYHBIX COLUATBHBIX POJIEH, TUIaHUPOBATh PabOTy TPYIIIIHI,
palMoOHAaJIbHO PacHpeesiaTh 00s3aHHOCTH U TUIAHUPOBATh JEATEIILHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJI0r0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBAEMO MPoOIeMBbl.

K konmy o6y4yenus B 11 kjacce npeqMeTHbIEe pe3yabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTpaxaThb
cOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MeCTO (PU3HKU B (POPMHPOBAHUHM COBPEMEHHON HAy4HOM
KapTUHBl MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTUH, B MPAKTUUYECKOW IesTeNbHOCTH
JOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTHUHBI MUPA;

YUUTHIBATh TPAHULIBI IPUMEHEHUS W3YUYEHHBIX (PU3MYECKUX MOJENCH: TOUEUHBIM AIEKTPUUECKUI
3apsi, Jyd CBETa, TOYECUHBIM MCTOYHUK CBETA, SIEpHAsl MOJEIb aToMa, HyKJIOHHAas MOJEIh aTOMHOTO
sipa MpU pelieHn: PU3NIEeCKUX 3a1a4;

pacno3HaBaTh (U3MUYECKUE SABIEHUS (TpoIlecchl) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA U KBAaHTOBOW (U3UKU: HIIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JIEHCTBUS TOKAa, B3aUMOJEHCTBHE MAarHWTOB, 3JEKTPOMArHUTHAs WHIYKIIMS,
JNEMCTBME MAarHUTHOTO MOJIsI Ha MPOBOJHUK C TOKOM M JBIXKYLIMICS 3apsfl, SJIEKTPOMAarHUTHBIE
KoiebaHWs W BOJIHBL, NPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpPaXEHUE, MPeIOMIICHHUE,
uHTephepeHIys, TUPpakius U MOJSpU3aLMs CBETa, JHUCIEpCHUs CBeTa, (POTOANEKTpUUYEeCKUN FPheKT
(poToaddexT), cBeTOBOE JaBiE€HHWE, BO3HUKHOBEHHWE JIMHEHUYaTOro CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs Paln0aKTUBHOCTD;

ONMCHIBaTh HW3YYEHHBIE CBOWMCTBA BELIECTBA (DIEKTPUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO IPOBOAUMOCTD PA3TUYHBIX CPEJl) U AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLECCHI), HCIIOb3YS
¢u3nUecKrue BETUYMHBL: HIIEKTPUYECKUNA 3apsfl, CHJIa TOKA, HIIEKTPUYECKOe HaIpsDKEHHE, SJIEKTPHUECKOe
COIIPOTHUBJIEHUE, PA3HOCTh MOTEHIMATIOB, 3JIEKTPOABMKYILAS CUJa, pab0Ta TOKA, MHIYKIUS MarHUTHOTO
noJist, cuiia Amnepa, cuia JIopeHna, HHAYKTUBHOCTh KaTYILIKH, SHEPTUS 3JEKTPUUECKOI0 U MArHUTHOTO



MOJIeH, TIEPHOJ M YacToTa KojeOaHWN B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TOKa B TIporiecce
TapMOHUYECKHX JJICKTPOMArHUTHBIX KOJIEOaHHUH, (POKYCHOE PACCTOSIHUE M ONTHYECKasl CHJIA JIMH3BI, TIPH
OTMCAaHWU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOIB3yeMbIX BEIUYHMH, WX OOO3HAUCHUS U
€IMHULIBI, YyKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIME JAHHYIO (QHU3WYECKYI0 BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

OTIMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HMCIOJB3YS (PU3UYECKHE BEITMYUHBI:
CKOPOCTH DJIEKTPOMATHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTA CBETA, YHEPTHS M UMITYJIbC (POTOHA, IIEPUOT
MOJTypacmajia, SHePTHsl CBSA3HM aTOMHBIX sIJIEp, PU OTIMCAHUU TPABUIHLHO TPAKTOBATh (PU3HMUECKUN CMBICIT
MCIOJIb3YeMBIX BEJIMYMH, UX O0O3HAYCHUS W CAMHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(U3HYECKYIO BEIMUUHY C JIPYTUMHU BEITMYUHAMU, BBIYUCIIATH 3HAYCHUE (PHU3NICCKON BEITHYNHBI,

aHATM3UPOBATh (U3NICCKHUE MPOIICCCHI M SIBIICHUS, MCIIONB3YsS (PH3NICCKHE 3aKOHBI U TPUHITUTIB:
3akoH OMa, 3aKOHBI TIOCIIEOBATEIHFHOTO U MAPAJJIEIBHOTO COCIUHEHHS TTPOBOIHUKOB, 3aKOH J[Koymsa—
Jlenna, 3aKOH AJEKTPOMArHUTHOW WHIYKIIUHU, 3aKOH MPSIMOJUHEHHOTO PAcIpOCTPAHEHUS! CBETA, 3aKOHBI
OTPaKEHUS CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHEe OWHIITeHHa i (orodddekra, 3aKoH
COXpaHEHHUs SHEPIHH, 3aKOH COXPAaHEHMsI UMITYJIbCA, 3aKOH COXPAaHEHMsI DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpaHEHHUsI MacCOBOTO YHMCIIa, MOCTyIaThl bopa, 3aKOH pagMoakTUBHOTO pacmhaja, Mpu 3TOM pa3invarh
CJIIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE W YCIOBHs (TpaHUIIbI, 00J1acTH)
MIPUMEHUMOCTH;

OTIpPENIeTIATh HAMNpPABJICHUE BEKTOpAa HMHIYKIIMA MarHUTHOTO TOJISI TIPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JIopeHna;

CTPOWTDH U OTTUCHIBATH U300pKEHHE, CO3/ITaBAEMOE TIIIOCKUM 3€pKaJIOM, TOHKOU JINH301;

BBITIOJTHATh  DKCIIEPUMEHTHI 10 HWCCJICAOBAaHMIO (U3MYECKUX SBJICHHUH ¥ TPOIECCOB C
MCIOJIb30BAHMEM TMPSAMBIX M KOCBEHHBIX HM3MEpPEHUM: Mmpu 3ToM (HOopMyaupoBaTh MpoOiieMy/3afady u
TUINOTE3Y yueOHOTo AKCIEPUMEHTa, COOUpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYyI0BaHMs, IPOBOIUTH
OTIBIT U (POPMYITUPOBATH BHIBOIBL;

OCYILIECTBJISITh MpPSIMbIE U KOCBEHHbIE H3MepeHUs] (M3MYECKUX BEJIUYUH, MPU 3TOM BBIOMpPATH
ONTUMAJBHBIA CHNOCOO W3MEPEHUS U HCIOJb30BAaTh H3BECTHBIE METOJbl OIEHKH IOTrPEeUIHOCTel
HU3MEPEHMUI;

HCCIIEIOBaTh 3aBHUCHUMOCTH (PU3MUECKUX BEIUYMH C HCIHOJb30BAHUEM IMPSIMBIX HW3MEpPEHHIl: MpH
TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpPOBATh pPe3ylbTAaThl MOJIYYEHHON 3aBUCUMOCTU (U3NYECKUX
BEJIMYMH B BUJIE TaONHIl U TpaduKOB, JAeNaTh BBIBOABI IO Pe3yIbTaTaM UCCIIeI0BaHUS;

coOnrofaTh mpaBmiia OE30MAaCHOTO TpyJa MPU MPOBEICHUM HCCIENOBAaHHM B paMKax y4eOHOro
SKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATENIbCKOM U  IMPOEKTHOW  JESITENbHOCTH C  HMCIOJb30BaHHEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHHUS;

pemarby pacy€THbIE 3aJa4d C SBHO 3aJaHHOW (PU3MYECKOW MOJENbI0, HCIONb3Yys (PU3NYECKHe
3aKOHBI U TPUHIUIIBL, HA OCHOBE aHAIW3a YCIIOBHUS 3aJaud BHIOMPATh (U3NYECKYIO MOJEIb, BBIICISATH
¢buznueckue BeIMYUHBI U (HOPMYIBI, HEOOXOAUMBIE IS €€ PEIIeHUs, IPOBOJUTH PACUETH U OLIEHUBATH
PEAbHOCTh MOJTYYEHHOTO 3HaYeHUS (U3NYECKOM BETHMUHHBI;

pemaTh KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKM HENPOTMBOPEUYMBYIO  LIETIOYKY
paccyXJeHUl ¢ OTOPOi Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

MCIIOJIb30BaTh MPH pEIIeHUH y4eOHBIX 3a/1a4 COBpEeMEHHbIe MH()OPMAIMOHHBIE TEXHOJOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAMUd U TMpEACTaBIeHUS Y4eOHONW U HaydHO-MOMYISIPHON
uH(pOpMallUY, TOTYYEHHON W3 Pa3NUYHBIX HCTOYHHMKOB, KPUTHUYECKH AaHAIU3UPOBATHh MOIYy4aeMYIO
HH(pOpMaIINIO;

OOBSCHATh TPHUHLUIBI JEHCTBUS MaIllMH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3iInyarh
yCIOBUS UX 0€30MacCHOTO UCTIOIb30BAHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIa/1a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKHU, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;



UCIOJb30BaTh TEOPETHUECKUE 3HAHHUS MO (U3UKE B TMOBCEAHEBHOM >KM3HM JJIsI 0OECHIeUCHHS
0€30MacCHOCTH TpU OOpalleHuu ¢ NpUOOpaMu U TEXHHUUYECKUMH YCTPOHCTBAMH, ISl COXPAaHCHHS
3JI0POBBSI U COOJIFOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIICH Cpeie;

paboTath B TPYIIIE C BHIMOJIHEHNUEM Pa3IMYHbIX COLUABHBIX POJICH, IIIAHUPOBATh pabOTy IPYIIIEI,
palMOHAIBHO PaCHpPEeIATh 00S3aHHOCTH U IUIAHUPOBATh JESATEIILHOCTh B HECTAHAAPTHBIX CUTYyaLUsX,
a/IeKBaTHO OLICHUBATh BKJIAJl KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B PELIEHHE pacCMaTpUBaeMOM MIPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pasgesnos KosmdyecTso yacos DJIeKTpOHHbIe (LM (POBbIE)

Ne i/t
U TeM MPOrpaMmbl Bceero o0pa3oBaTejibHbIE PeCypChl

Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA

11 ®du3nKa 1 METOIbI 5 bu6mmoreka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2

Paszpen 2. MEXAHUKA

bu6mmoreka [IOK
21 Kutiemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Almamitia ! https://m.edsoo.ru/7f41bf72
53 3aKOHbBI COXpAHEHUS B 6 bubnuoteka [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubnuorexa [IOK
' KHHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBBI TePMOAHHAMIKIL 10 https://m.edsoo.ru/7f41bf72
33| vomeormn Gwsome : bumorera LIOK
' B ' https://m.edsoo.ru/7f41bf72
MIEPEXOIbI
Utoro no pazneny 24
Paznen 4. DJIEKTPOJANHAMUKA
bu6moreka [IOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
4.2 I_JIIO(;TTO?/IIT{HH:HIZ TOK. TokH 12 bubmmorexa LIOK
' DACKTPITEe o 10 https://m.edsoo.ru/7f41bf72
B pa3NMYHBIX Cpeaax
Hroro no paszneny 22

PeszepBHoe Bpems 2
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OBIIEE KOJIMYECTBO YACOB ITO

[MTPOI'PAMME o8

11 KJIACC

No /it HaumenoBanue pasieoB 1 | KoanuecTBo 4acoB | JjexTpoHHbIe (H(PPOBHIE)
) TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypChl

Pazgen 1. DJIEKTPOAUNHAMHUKA

MaruurtHoe noiJe.

bubmnnoreka LIOK

1.1 11
DJIeKTPOMArHUTHAS HH/YKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
M
2.1 anZiiHZ;Ziﬁijme 9 Bubmuorexa LOK
' P https://m.edsoo.ru/7f41c97c
KoJieOaHus
29 MexaHu4deckue u 5 bu6moreka [IOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2. 1
3 Onriica 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATIBHON TEOpUH 4 bu6mmoreka [IOK
' OTHOCHUTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Pa3gen 4. KBAHTOBASI ®DU3UKA
. bu6mmoreka [IOK
4.1 DJ1eMEHTHI KBAHTOBOU OIITUKHA 6 https://m.eds0o.ru/7f41c97¢
4.2 Ctpoenue aTtoma 4 bubmorexa I[IOK
' p https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DNeMEeHTHI aCTPOHOMUU U 7 bubmmoreka [JOK
acTpopH3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pazpnen 6. OBOBIIAIOIIEE IOBTOPEHUE
Hroro no pazgeny 4



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOI'PAMME 68
MOYPOYHOE INVIAHUPOBAHHUE
10 KJIACC
N KOAMecTRO Jlata DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka o0pa3oBartejibHbIE
n/n yacoB H3yUYeHusi
pecypchl
dusnka — HaykKa 0 IPUPOJIE.
1 Hayunsie MGT(})/;BI HO?I,)H;)HI/TSI 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
OPMHPOBAHHHU COBPEMECHHOM
2 Sa;HoII)‘?I KapTHHbI hfnpa B 1 bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
monen
Mexannueckoe OBMKEHHUE.
OTHOCUTENBHOCTH
3 MEXAHUYECKOT'0 IBUKEHMUS. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTh,
YCKOPEHHE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuorexa [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnuorexa [JOK
MPSIMOJIMHEWHOE JIBHYKCHHE https://m.edso0.ru/ff0c372e
CB00OOIHOE MMaicHHUE.
6 YCKOijI/Ie CBOI[60I[HOFO 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c39cc
ITaJICHUS
KpupoauHeitHoe IBUKCHHE.
7 [[I;cheHI/Ie MaTepi[IanLHoﬁ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c3ada
TOYKHU MO OKPYKHOCTH
[IpyHUIKIT OTHOCUTENBHOCTH
8 lNanunes. MuepuumanbHbie 1 bubnuoreka [IOK
cucreMbl oTcyera. [lepBorii https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [lpunuun
9 cynepno3uinuu cuil. Bropon 1 bubnmoreka [JOK
3ak0H HprotoHa s https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH
10 Tperun 3akon HerotoHa 11st 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
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MaTCpUaJIbHBIX TOUCK

https://m.edsoo0.ru/ff0c3be8

11

3aKOH BCEMHPHOTO TATOTEHUS.
Cuna tspxecru. lepas
KOCMUYECKasi CKOPOCTh

bubnuoreka [IOK
https://m.edso0.ru/ff0c3d00

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

bu6mmoreka [{OK
https://m.edso0.ru/ff0c3e18

13

Cuna tpenus. Kospdunmuent
TpeHust. Cuiia CONpOTUBICHUS
MIpH JBMKEHUH TEJa B
AKUJKOCTH WM ra3e

bu6mmoreka [{OK
https://m.edso0.ru/ff0c3f76

14

[ToctynarenbHOE U
BpalllaTeIbHOE JIBHKCHHUE
a0COJIIOTHO TBEPJIOTO TEa.
MowmenT cuibl. 11medo cubl.
YcnoBus paBHOBECHS TBEPIOTO
Tena

bu6mmorteka [IOK
https://m.edso0.ru/ff0c41a6

15

NMnynsc maTeprabHOM
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYEK.
Nmnynse cuitbl. 3aK0H
COXPAHEHHUS UMITYyJIbCa.
PeaktuBHOE NBIKEHUE

bu6moreka [IOK
https://m.edsoo0.ru/ff0c43d6

16

Pa6ota 1 MOLITHOCTD CHUITBI.
Kunernueckas sneprust
MaTtepuaabHOW TOUKU. Teopema
00 U3MEHEHUU KUHETUYECKOH
SHEPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHnmanpHas YHEPrUs.
[ToTennmanpHas sHEpPrus
ynpyro neGopMHUpOBaHHOU
npyxuHbl. [loTenuuanbpHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3eMITU

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumansHbIe U
HETIOTEHIATbHBIE CHJIBI.
CBs3b paboThI
HEMOTEHIMAJIbHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOH
SHEPIUU CUCTEMBI Tell. 3aKOH
COXpaHEHMS MEXaHUYECKOU
SHEpPIrun

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

19

JIaGoparopHas paboTa
«HMccnenoBanue cBsi3u paboThHI
CHJIBI C U3MEHEHUEM
MEXaHUUYECKOM SHepruu Tena
Ha MpUMepe pacTsHKEHUs



https://m.edsoo.ru/ff0c3be8
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PE3UHOBOIO XKI'yTa»

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep JBUKEHUS U
B3aUMOJEHCTBHSA YaCTHI]
BelecTsa. Mojenu cTpoeHus
rasoB, )KUJAKOCTEW U TBEPABIX
Ten

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosHHas
ABoraapo

24

TermoBoe paBHOBECHE.
TemmepaTypa u e€ uamepeHue.
[Ikaya remnepatryp Llenscus

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPrUU JBIKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. I'a3oBEIC
3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpamu
COCTOSIHUSI Pa3pEKEHHOTO
raza»

29

H3omporeccs! B ueaaIbHOM
rase 1 ux rpapuueckoe
IpeJCTaBICHNE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs sHEprHs
TEPMOIUHAMHYECKOH CUCTEMBI
U CIIOCOOBI €€ U3MEHEHUS.
KonuuecTBo TEIIOTH 1
paboTa. BHyTpeHHss sHEprus
OHOATOMHOT'O MJI€AJHLHOIO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tennonepenaun

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36
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VYnennrHag TEMIOEMKOCTD
BelecTa. KoimmuecTBo

bubnuoreka [IOK

32 TEIIOTHI IIPH TEIIoNepeaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBI poriecc
IlepBrIii 3aK0H
33 Teprl)\/IonHHaMHKH U ero bubmmorexa [IOK
https://m.edsoo.ru/ff0c5efc
MIPUMEHECHHE K H30IIpoIieccam
HeoOpatuMocTh MpoIIECCOB B
34 npnpcl));[e. Bropoii EaII(IOH Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicreus u KII1/ bubmmoreka [{OK
TEIJIOBOM MaIIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUTOPHEPTETHKHI
O06o06maromuit ypok
38 <<M0J'II:KYJ'IISJIIpHaS}I’p ¢dusnka. Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTMHAMHUKI)
KonTponbHas padoTa o teme
39 «MOJII;KmepHZﬂ ¢dusnka. Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTUHAMUKI
[Tapoo6pa3oBanue u
40 KOI]:ILerauHﬂ. Ucnapenue u bubmorexa [IOK
https://m.edsoo.ru/ff0c63b6
KHUIICHHE
AOCOIIOTHAs ¥ OTHOCHTEIIbHAS
41 BJI&YKHOCTH BO3/TyXa. bubmorexa [JOK
. https://m.edsoo.ru/ff0c64d8
Hacermennsriit map
Trepnoe Teno.
Kpucrannuueckue u
42 amopdHbIe Tea. AHU30TPOITHS bubnuoreka [{OK
CBOMCTB KpHcTaiioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiuibl. COBpeMEHHbBIC
MaTepHuabl
[1naBneHue u KpUCTAUIU3AIIHAL.
43 V nenpHasg Tel'IJ'II())Ta HJIaBJIe}IIlI/I;I. bubmotexa [JOK
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 VYpaBHeHHe TEII0BOro OanaHca bubnmorexa HOK
https://m.edsoo.ru/ff0c6820
Onexrpu3anus Te.
45 3neKT§quzKHH“33pﬂn. JBa bubnmorexa HOK
https://m.edsoo.ru/ff0c6bcc
BH/JIA DNIEKTPHUUECKUX 3aPsIIOB
[TpoBOTHUKY, TUINEKTPUKH U
46 MIOJIYTIIPOBOAHUKH. 3aKOH bubnuorexa [IOK

COXpaHEHUs IEKTPUIECKOTO
3apsiaa

https://m.edsoo.ru/ff0c6bcc
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47

B3anmoencrsue 3apsios.
3akoHn Kynona. Toueunbin’
BIEKTPUYECKUU 3aps

bubnuoreka [IOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsixénnocts
AJIEKTPUYECKOTO ITOJISL.
[IpuHnun cyneprno3unun
3NEKTpUYECKUX noseu. Jlnnun
HANPSKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
AIEKTPOCTATUUECKOTO TOJISI.
ITorenmman. PaznocThb
IIOTCHITNAJIOB

bu6mmoreka [{OK
https://m.edso0.ru/ff0c6f00

50

[IpoBOTHUKY U TUAJIEKTPUKHU B
IEKTPOCTATUYECKOM II0JIE.
Jusnextpuueckas
MIPOHUIIAEMOCTb

bu6mmorteka [IOK
https://m.edso0.ru/ff0c7018

51

DIIEKTPOEMKOCT.
Konpgencarop

bu6moreka [IOK
https://m.edso0.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsKEHHOTO KOHJIEHCAaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopnas pabota
"M3mepeHue 3neKTpoEMKOCTH
KoHAeHcaTopa"

54

[Tpuniun neicTBus u
MIPUMEHEHHE KOH/ICHCATOPOB,
KOIMMPOBAJILHOTO ammapara,
CTPYHHOTO MPUHTEpA.
DNeKTpoCTaTUYECKas 3alIuTa.
3a3eMiieHre AIEKTPOIPHUOOPOB

55

DNEeKTPUYECKUN TOK, YCIOBUS
€ro CYIIeCTBOBAHHSL.
TToctosuuerii Tok. Cuiia ToKa.

Hanpsokenne. ConpoTHBieHHE.

3akoH OMa Juis y4acTka Lenu

56

[TocnenoBarenbHoOE,
napaiesbHOe, CMEIIaHHOE
COEJIMHEHHUE NTPOBOAHUKOB.
JIaGoparopHas paboTa
«M3ydyeHune cMeIanHoro
COEJIMHEHUS PE3UCTOPOB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3akon OmMa I OJIHOM
(3aMKHYTOM) 3JIEKTPUYECKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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uenu. KopoTkoe 3ambIKaHueE.
JIaboparopHas paboTa
«U3mepenne 3/1C ucrounuka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

59

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTb

60

DNEeKTPUUECKUH TOK B
Bakyyme. CBOUCTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUKH, UX
coOCTBEHHAas U MpUMecHast
npoBoauMocTh. CBOMCTBA p—
n-mepexoja.
[TosmynpoBOAHUKOBBIE
puOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIJIEKTPUYECKUU TOK B
pacTBopax U paciuiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS
JUcconuanus. JIEKTPOIU3

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DIJIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Moanus. I1ma3zma

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DnekTpuueckue npuOopsl U
YCTPOMCTBA U UX
MIPaKTUYECKOE MPUMEHEHUE.
[IpaBuna TeXHUKH
0€3011acCHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o06maromuit ypok
«DNEKTPOIMHAMHKA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KonTposneHas paboTa o teme
«OIIEKTPOCTaTHKA.
IToCTOSHHBIN dIIEKTPUYECKUN
TOK. TOKH B pa3iInyHbIX
cpenax»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHBIN ypOK.
KonTtponeHas paboTa o teme
"OnexTpoauHamuka"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHBIN ypOK.
O6o06maromuit ypok o Temam
10 knacca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB ITO 68
I[TPOTPAMME
11 KJIACC
N KoimuecTBo Jlata DJIeKTpOHHbIe I (ppoBbIe
Tema ypoka 4acoB o0pa3oBaTe/IbHbIE
n/n HU3y4YeHUS
pecypchl
[locTosiHHBIE MArHUTHI U UX
B3aNMOJICHCTBHE.
MaruutHoe noze. Bekrop bubnuoreka [IOK

MarHUTHON UHIYKIIHAH.
JInHMM MarHuTHOM
WHTYKITUU

https://m.edso0.ru/ff0c9778

MarauTHOe noJjie
HpOBO)IHI/IKa C TOKOM. OHI)IT
Opcrena. Bzaumoericteue
HpOBO)IHI/IKOB C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnast pabota
«M3yueHne MarHuTHOTO
TOJISI KATYILIKH C TOKOM»

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

JleiicTBME MarHUuTHOTO TOJIS
Ha MPOBOJIHHUK C TOKOM.
Cuna Amrepa.
JlaGopaTtopHnas pabota
«HccaenoBanue nefcTBU
MMOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JleiicTBME MarHUTHOTO ITOJIS
Ha JIBUXKYIIYIOCS
3apspKeHHYH0 yactuny. Cumia
Jlopenma. PaboTa cuibl
Jlopenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHas
unaykuud. [Totok BekTopa
MarHutHoM uHAykuuu. IJC
UHIYKIHAN. 3aKOH
3JIEKTPOMArHUTHOM
unaykuu Papazes

JIaGoparopHas paboTa
«HccnenoBanue siBIEHUS
AJIEKTPOMArHUTHON
VHTYKIIAH

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

NunykTuBHOCTH. SIBIEHUE
camonHaykuuu. J1C
CaMOMHIYKIIMHU. DHEPTUs

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



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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MAaruvTHOTI'O I10JIA KaTylIKHU
C TOKOM.
DIEeKTPOMarHUTHOE IoJjIe

TexHuueckue ycTpoiucTsa u
UX IPUMECHEHUE!
IIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMAarHMTHI,
JJIEKTPOIBUTATEID,
YCKOPUTEIIN 3IEMEHTAPHBIX
4aCTHUL, UHAYKIIHOHHAS 11€Yb

10

O6006maromuit ypok
«MarsuTtHoe€ nozJe.
DneKTpoMarHuTHas
WHTYKITAS

bu6moreka [IOK
https://m.edso0.ru/ff0cab82

11

KonTposasHas pabora no
Teme «MarHuTHoe moJie.
DJIEKTpOMAarHuTHas
WHTYKITHS

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

12

CB0OOIHBIE MEXaHUYECKUE
kojebanus. 'apmoHnyeckue
KoJieOaHus. YpaBHEHHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6moreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccaenoBanue
3aBUCHUMOCTH Tepro/ia
MaJibIX KoJIeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTHU U
Macchl rpy3a»

14

KonebaTenbHBIH KOHTYP.
CBo0OoHbIE
AIEKTPOMArHUTHBIC
Koe0aHus B HACATBHOM
KoJiebaTeIbHOM KOHTYpE.
AHaoTus MeX11y
MeXaHNYECKUMH U
ANEKTPOMArHUTHBIMH
KOIeOaHUsIMU

bubmuoreka [JOK
https://m.edsoo.ru/ffO0ch820

15

®opmyna ToMcoHa. 3aK0H
COXpaHEHUs JHEPTUU B
UJeanbHOM KoJie0aTeTbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o
3aTyXaroluX KoJIeOaHusIX.
BoinyxeHHbBIE
MeXaHHYEeCKue KojeOaHusl.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0chb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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Pesonanc. BeiyxneHHbIe
OJICKTPOMArHUTHBIC
KoJIe0aHHs

17

IlepeMeHHBIN TOK.
CunycouganbHbIA
IIEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JICWCTBYIOLIEE 3HAYEHUE
CWJIBI TOKA U HaIIPSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[IpounsBoacTBo, nepenaya u
noTpedaeHne
ANEKTPUYECKON JHEPTUU

19

YerpolicTBo 1
MPAKTUYECKOE MPUMEHECHHE
AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
3JIEKTpoIepenay

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE
anektposHepruu. KynsTypa
HCIIOJIb30BAHUS
ANIEKTPOIHEPIHH B
MMOBCETHEBHOU KU3HU

21

MexaHn4YecKue BOJIHBI,
YCIIOBUS PACTIPOCTPaHEHHUSL.
[Tepuoa. CxkopocThb
pacnpocTpaHeHus U AJTUHA
BoJHbI. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. Beicora
ToHa. TemOp 3ByKa

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

23

aﬂeKTpOMaFHI/ITHLIC BOJIHBI,
HUX CBOWCTBA U CKOPOCTD.
Illkana QJICKTPOMATrHUTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIMIIBI paAUOCBA3U U
TeaeBuacHUs. Pa3Butue
CPEICTB CBS3HU.
Pagnomoxamus

25

KonTtponsHas pabora
«Konebanus u BOJHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssMonmHenHOE

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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pacrnpocTpaHeHuE CBETa B
OJHOPOJIHOM Cpefe.
ToueuHbI UICTOUYHUK CBETA.
JIyu cBera

https://m.edsoo.ru/ff0cd350

27

OTtpakenue cBera. 3aKOHbI
OTpaXCHHSI CBETA.

[Toctpoenue n3o0pakeHUH B

IIJIOCKOM 3€pKajie

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienue cBera.
[TonHOE BHYTpEeHHEE
oTpaxkeHue. [IpenenbHbIA
YTOJ1 MOJHOTO BHYTPEHHETO
OTpaKE€HUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7{6

29

JlabopaTtopHnast pabota
«M3mepenune nokaszarens
MIPEIOMIICHHUS CTEKIIa»

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnzsl. IlocTpoenue
n300pakeHUH B JIMH3E.
®opmysia TOHKOHN JIMH3BI.
YBenuueHue JuH3bI

bu6moreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnas pabota
«HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

32

Hucnepcus cBeta. CoxXHBII

cocraB Oenoro cera. L[BerT.
JlaGopaTtopHnas pabota
«Habmoaenue nucnepcun
CBETa»

33

Hutepdepentus certa.
Judpakuus cBeTa.
JudpakunoHHas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHCpC‘IHOCTb CBCTOBBIX
BOJIH. HOJ'IHpI/BaI_[I/IH CBCTa

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

35

Onrudeckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
6€3011acHOTO MPUMEHEHUS

36

['panuLibl TpUMEHUMOCTH
KJIACCUUECKOHN MEXaHHUKH.
[Toctynatel cnennanibHOU
TEOPUU OTHOCUTEIIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTHU.
3aMC,ZLHeHI/Ie BpPEMCHHU U
COKpallCHUC TJINHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

3Heprm{ " UMITYJIBC
pe.HSITI/IBI/ICTCKOI/Iv YaCTHIIbI.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfc68
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CBs13b Macchl ¢ SJHEPTUEH U
UMIYJIbCOM. DHEPTUs TOKOS

KontponsHas pabora
«Omnrtuka. OCHOBBI

bubnuoreka [IOK

39 CICLUATBHOM TCOPUH https://m.edsoo.ru/ffocf6f0
OTHOCHUTEJILHOCTH

40 ®ortonsl. opmyna [1nanxa. bubnuorexa [JOK
DHeprus 1 UMITyJIbCc HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCICTOBAHUE

41 ¢)OT§3(1)(1)6KT21. OHI)ZIITI)I A.T. Bubmrotexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodrPdexTa.

42 VYpaBHeHue DUHIITEHHA IS bubnuotexa [JOK
doroaddekra. «Kpacuas https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra

apieHue ceeta. OnbIThl 11
43 ﬁ JleGeneBa. XuMHYECKOE bubmmorexa LOK
B https://m.edsoo.ru/ff0d04a6
JIEWCTBUEC CBETA
TexHnueckue ycTpoiucTBa u
MPAKTUYECKOE MMPUMEHEHHE:

44 (dboToreMeHT, (OTOIATIHK,
coJiHeUHas Oartapes,
CBETOJINOT
Pemenue 3agau no reme

45 <<9J1eMeHTLII:<BaHTOBOI71 bubamorexa LHOK

https://m.edsoo.ru/ff0d0302
OTITHKH»
Mogens atoma ToMcoHa.

46 OmnbiTel Pe3epdopaa mo bubmuorexa [JOK
paccessHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
[InanerapHas MoeNb aTOMa

bubmuoreka [JOK
41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornouieHue
OTOHOB TP MIEPEXOIC
48 S)TOMa c ozlioro 5p0B§}I Bubmmorexa LIOK
. https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha apyroi. Bumsl
CIEKTPOB
BonHoBBIE CBOWCTBA YaCTHII.
Bonaust ne bpouns.
49 KopnyciynﬂlioHo-BonHOBOH“ bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE |
BBIHYXJICHHOE U3TTy4YCHHE
OtkpsiTHE

50 paanoakTUBHOCTU. ONBITHI bu6mmoreka [JOK

Pesepdopaa o https://m.edsoo.ru/ff0d0fd2

ONpCACIICHHUIO COCTaBa
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PAAOAKTUBHOI'O U3JTYUCHUS

51

CaorictBa anbda-, 6era-,
raMmma-u3J1ydCHUs. Bnusane
PaAOaKTUBHOCTHU HA KHUBBIC
OPraHU3MBbI

52

OTKpbITHE IPOTOHA U
HenWTpoHa. M30TOmB!L.
Anbda-pacma.
ONEKTPOHHBIW U
MIO3UTPOHHBIM OeTa-pacma.
I'amma-nsinydenue

bu6mmoreka [{OK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBA3M HyKJIOHOB B
saape. SlnepHsle peakunu.

S nepHbId peakTop.
[IpoGnemsl, NepcneKTUBHI,
JKOJIOTHYECKHE ACTIEKTHI
AJIEPHOU SHEPTETUKHU

bu6morteka [IOK
https://m.edso0.ru/ff0d1356

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKphITHE TO3UTPOHA.
Merto sl HaOIIOAEHNUST U
perucTpaiuu MeMEHTAPHBIX
yactuil. Kpyrieiii cron
«DyH1aMeHTaJIbHbIE
B3auMOJaeuCcTBUI. EquHCTBO
(hbM3UYECKON KapTHUHBI
MHUpa»

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

55

DTansl pa3BUTHUSA
actpoHomuu. [IpuknagHoe u
MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMMHU. Bun
3Be3nHOrO HeOa. Co3Be3aus,
SIPKHUE 3BE3/IbI, TUIAHETHI, UX
BUJIUMOE JIBIDKCHHE.
ConnHeyHas cucTeMa

56

Comnnue. ConHeyHas
aKTUBHOCTb. VICTOUHHK
sHepruu CoJiHLA U 3BE3]

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI
rJIaBHOW
MOCJIeJ0BATEIbHOCTH.
Buyrpennee ctpoeHue
3B€31. CoBpeMEHHBIE
MPEJICTABJIEHUS O
MIPOUCXOKACHUU U
spomrorun CoIHIIa U 3BE3]



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

58

Mneunsin [Iyre — Hama
I'amaktuka. ITomoxxenue u
nBrokenne CoHa B
TI'amaktuke. I'anakTuku.
UYepubie apIphl B Apax
raJIaKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopus
boubmoro B3peIBa.
PennkroBoe uznydenue.
MeraranakTuka

60

Hepeuennsie npoOiembl
aCTPOHOMUHU

61

KonTtponsHas paborta
«ONIeMEeHThl aCTPOHOMUHU U
acTpOPU3UKNY

62

O606maromuii ypok. Poib
(U3HUKN ¥ aCTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHICCKOM,
COLIMAJILHOM U dTUYECKOU
cdhepax nesaTeIbHOCTH
YyeloBeKa

63

O6o06matromuii ypok. Pons u
MecTO (DPU3UKH U
aCTPOHOMHHU B COBPEMEHHOMU
HAyYHOU KapTHUHE MUpa

64

O6o06matromuii ypok. Poib
(bu3nvecKoi Teopuu B
hopmupoBaHUHU
MPEJCTABICHHUI O
(bu3nvecKoi KapTHHE MUpa

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTUHBI MHpa
B 0011eM Ay
COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUI O
pHUpoJie

66

PesepBHBIN ypOK.
MarnutHoOE€ noie.
OneKTpOMarHuTHas
WUHIYKLHS

67

PesepBHblil ypok. OnTuka.
OCHOBBI CHIEIMATIBHOM
TEOPUHU OTHOCUTEIBHOCTH

68

PesepHnblii ypok. KBantoBas

bu6mmoreka [JOK




¢du3mKa. DIeMEHTBI https://m.edsoo.ru/ff0d1784

aCTPOHOMHH U acTpO(U3NKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» ®uswnka, 10 xiracc/ Mskumes I'.5., Byxosne b.b., Corckuit H.H.; non penakiueit [lapdentseBoit
H.A. AxkunonepHoe obuiectBo «M3aarensctBo «IIpocBerienne»
» Gmsuka, 11 kiace/ Msxumes I'.J1., byxosues b.b., Yapyrun B.M.; nox penakuueit [lappentreBoit

H.A. AkunonepHoe obuectBo «M3aarensctBo «IIpocsenienue

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



https://m.edsoo.ru/ff0d1784

