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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha ypPOBHE CpEIHEro O0Iero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE TpEOOBaHMH K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTesbHON
nporpaMmel cpennero obmero oopaszoBanuss MBOY «COIIl Ne 8 mmenu byceirmaa M.y,
npeacrabieHHbix B GI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKH IJIAHUPYEMBIX
pe3yJIbTaTOB JAyXOBHO-HPABCTBEHHOTO PA3BHUTHUS, BOCIIUTAHHUS M COLMAIHM3AIMUA OOyYarOUINXCs,
MIPEACTABICHHBIX B paboueil mporpamme BocnuTanus MBOY «COII Ne 8 mmenu byceirnna
M.N.».

Conepxanue nporpaMMbl o ()U3MKE HampaBieHO Ha (HOpMUPOBAHHE E€CTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATeIbHOCTHOIO noaxoaa. IlporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YEeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IIAHUPYyEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3MKe BKIIOYAET:

IUIAHUpYEeMbI€ pe3yJbTaThl OCBOCHMS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IIpEeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;
coJiepkaHue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

®u3rka Kak HayKka 0 HarOosiee 00LIMX 3aKOHAX NMPUPObI, BEICTyIIAs B KaUECTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaloIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOUUN [ €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHsI HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzydyenue Gu3nku BHOCUT OCHOBHOW BKIIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca ¢u3uku 71 YpOBHS CpeHEro 001Iero oopa3oBaHus MOJOKEH PsiI UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SABIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCUUYECKOM, TaKk U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUU ¢ HEH MaTepuall Kypca GpU3nKi 00beTUHEH BOKPYT
¢buznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanusanus npennoyiiaraeT UCHOIb30BaHUE T'YMAHUTAPHOTO
noTeHIMana GU3NIECKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kype Gpu3nku nmpeanoiaraet 3HakOMCTBO € IIHPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonoeuzayuu peanusyercs IOCPEICTBOM BBEACHHS DSJIEMEHTOB COJAEpIKaHMS,
NOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs Mpo0IeM palliOHAIBLHOTO MPUPOAOIIONIE30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHEro oOIiiero oOpa3oBaHHs
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O IPUPOJE, TPaHULAX MPUMEHUMOCTH TEOpPHUH, IS ONMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUI U IPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOAX0] B Kypce (PU3UKHU peau3yercs MPEexK/e BCEro 3a CUET
OpraHHu3aly IKCIEPUMEHTAIBHON JesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUECKUX MPAKTUUYECKUX padoT. BrlaeneHue B ykazaHHOM IepeyHe J1adOpaToOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILECTBISETCS y4YacTHHUKaMu 00pa3oBaTeIbHOIO
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
oOecrieunBaeTcs OBIAJCHHE OOYUYAIOIUMUCS YMEHHSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yJenseTcs pelIeHr0 pacu€THBIX U KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUTSL PAaCYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MYECKON MOJEIBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YYEHHbIE 3aKOHBIl M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjela
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarolie >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUYECKOW MOJENU A CUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ t1peboBanusmMu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
oOecnieueHHI0 ydyeOHOro rmnpoiiecca 0a30BbI YpPOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0miero oOpa3oBaHUs JIOJDKEH U3ydaThCsl B YCIOBHUAX NPEIMETHOro KabuHeTa (pU3MKU WM B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAYyYHOro LuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE J1ab0paTOpHOE 000PYIOBAHUE [Tl BHIIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YUYEHHYECKHX MPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
o0opyaoBaHue.

JeMoHCTpaliioHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C TPUHITUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY MEPEUMCIIEHHBIX B MpOrpamMMme 1o
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUil AJis HUCCIIEJOBaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
HMIIUPHYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JlaboparopHoe 000pyJIOBaHME Al YUYEHHMUECKHUX IMPAKTUYECKUX paboT (dopMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTBI J1IaOOpPaTOPHOro OOOpYIOBaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:
dbopMupoBaHHE HHTEpeca W CTPEeMJICHHsS OOyYarolIMXCs K HAay4HOMY H3YYEHMIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe MO3HaHUS U (HOPMHUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yibTaTa M3yYeHHUsS OCHOB CTPOEHHUS MaTepuu
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dopmupoBaHHE yMEHUH OOBSCHATH SIBJICHUS C WCIONB30BaHUEM (HU3MUECKUX 3HAHUH U
HaYYHBIX JOKa3aTeNIbCTB;



dbopMupoBaHUe MPEACTaBIECHUNH O ponu (U3UKHU IS Pa3BUTHUS JIPYTHUX E€CTECTBEHHBIX HayK,
TEXHHUKU U TEXHOJIOTHIA.

Joctuxenne 3THX Lejedl oO0ecreurBaeTcsi pelIeHHeM CIeAYIOIIUX 3aqad B IPoLecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

NpUOOpETEeHNE CUCTEMbI 3HaHUM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYasi MEXaHUKY, MOJCKYJISpPHYIO (HU3HKYy, JJIEKTPOJAUHAMHUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI acTPODU3UKY;

dbopMUpOBaHHEe YMEHUH TPHUMEHATH TEOPETUYECCKUE 3HAHUS JUIsl OOBSCHEHHS (U3MUECKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PENICHUS PA3IUYHBIX 33/1a4 C SIBHO 33JaHHON (PM3MUYECKON MOJIENbI0, 3a/1a4,
MOJIPa3yMeBaIONINX CaMOCTOSITENIbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHON YCIOBHUSIM
3a/1a4u;

NOHMMaHWe (UBNYECKUX OCHOB M MPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPEIy;

OBJIAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA  (PU3MUECKHX
AKCIIEPUMEHTOB, aHaliM3a M WHTEPIpeTalud HWHPOPMALUMA, ONPEACNCHUsS JIOCTOBEPHOCTHU
MOJTy4YEHHOTO Pe3yJbTara;

CO3/IaHUE YCJIOBUWA JUIA PA3BUTUSA YMEHUH MPOEKTHO-UCCIEAO0BATEIBCKOM, TBOPYECKOM
JESITEIIbHOCTH.

Ha wsydenue ¢usmku (0a30BbI ypOBEHB) HA ypOBHE CpPEIHETO 00IIero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJIEJNIO).

[Ipennaraemslii B mporpamme mo Gpu3MKe nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX PaboT
SIBIIICTCS. PEKOMCHJIOBAHHBIM, YYHTENb JEJaeT BBHIOOP MPOBEIACHHS 1ab0paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYAIbHBIX 0COOCHHOCTEH 00yYatOIIUXCS.

COIEPKAHUE OBYYEHUSA

10 KJIACC

Pazgen 1. ®uszuka u MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o npupoae. Hayunwsle MeToabl mo3HaHus OKpy»Karomero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Qu3ndeckux sBIEHUH u mpoiieccoB. Hayunbie runoressl. Ousndeckue
3aKOHBI ¥ Te€OpHH. [ paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.

Ponp u mecto ¢u3uku B (QOPMUPOBAHWU COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATETbHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe nBmkeHHe. (OTHOCUTENBHOCTh MeEXaHW4YecKoro aABmxkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpoCTb (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpPEHHUE
MaTepUATHbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. ClokKeHue NepeMenieHul u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMXKEHHWE. ['padKu 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTU U NEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoboaHoe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.



KpuBonuneliHoe nBuxeHue. J[BukeHHE MaTepUaIbHOW TOYKM 1O OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yactoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CHUJIOMETp, JBUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE NTEpeJadH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O] YIIIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJAeHHUS.

Hamnpagnenue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOI'O IBMXKEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — MyTAMH,  NPOHACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM [JBH)KEHHH C
HayaJbHOU CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

W3ydenue nBuxKeHHs Tea, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuauun otHocurenbHocTH [Nanunes. [lepBeiil 3akoH HeroTona. MHEpmanbsHble CUCTEMBI
OTCYETa.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Btopoit 3akon HeroTtona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTeprallbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenusi (1mokosi, ckoibxkenus, kadenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJIbXEHHUs U cuia TpeHus nokosd. Koagduuuent tpenus. Cuna conpoTUBIeHUs
NP ABUKEHUH TeJla B )KUIKOCTH WM rase.

[ToctynaTenbHOe U BpaliaTeabHOE ABMXKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoOMEHT cuabl OTHOCHUTENBHO OCH BpameHus. Ilnmedo cumibl. YcinoBus paBHOBECHS
TBEPAOIO Tea.

TexHUUecKue YyCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOJUIMIHUKH, JIBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHue MHEpLHH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoit 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JiepOopMaruu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHE CUII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEPAOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIOHHON TJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTU CUJI YIPYTOCTH, BO3HHUKAIOIIMX B IPYXKUHE U PE3UMHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3akoHnvl coxpaneHus ¢ Mexanuke

NMnynbsc MaTepuanbHOM TOYKH (Tesa), CUCTEMbl MAaTEPUAIbHBIX TOUYEK. VIMITyIbC CUITBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.



Pabora criisl. MOIHOCTE CHIIBI.

Kunernueckast sHeprus MaTepuaqbHOW TOYKH. TeopemMa 00 WM3MEHEHHHM KHHETHYECKOU
JHEPruu.

[TorennmanbHas sHeprus. [loTeHnmansHas 3Heprus ynpyro 1eOpMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbple ¥ HENOTEHIMAJIbHBIE CHUJIBl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHUYeckue ycTpoHWCTBa M NPAKTUYECKOE NPUMEHEHME: BOIOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

[Tepexoa mOTEHIIMATBEHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyenue aOCOJIIOTHO HEYNPYroro yjaapa € IOMOILBIO JABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHMEM MEXAaHMYECKOW JHEpruu Teia Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipaas pu3nKka 1 TepMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE I0JIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 0OOOCHOBAHUE.
bpoynoBckoe ngBuxenue. Juddys3us. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJlend CTPOCHHUSI Ta30B, JKUIKOCTEH M TBEPIBIX T W OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocrosinHass ABorazpo.

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

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TeOopuu
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIJIOBOTO JBM>KeHMs dactul rasa. [llkama temmneparyp KeneBuna. ['a30Bble  3aKOHBI.
YpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccel B MACAJIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IPOLIECCOB: N30TEPMa,
u30xo0pa, nzobapa.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe MIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThI, JTOKa3bIBAIOLIME JIUCKPETHOE CTPOEHHE BellecTBa, ¢ororpadpuu MOJIEKYII
OpraHUYEeCKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Monenb 6pOyHOBCKOTO JIBUKEHUSI.

Mopens onbiTa [lITepHa.

OnpIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOEHCTBUSL.

Mopaenb, HUTFOCTpHUPYIOIIAsl IPUPOLY TAaBJICHHS ra3a Ha CTEHKHU COCyJa.

OnBbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

Omnpenenenre Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucreMa. BHYTpeHHs dHEprust TEPMOJAMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHenus. KonnyectBo TemioTsl U pabora. BHyTpeHHSs sHEprusi 0lHOAaTOMHOTO



UJeaNbHOro ra3a. Buasl Tennonepenayn: TEMIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYEeHHE. Y IenbHas
TEIIOEMKOCTB BellecTBa. KoMyecTBO TEMIOTHI IPU TEIIONEPEIAYE.

[Tonsitue 00 ammabatHom mponecce. IlepBeiii 3akoH TepmoawHamuku. [IpuMeHeHme
NEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamMuku. HeoOpaTuMocTh npoieccoB B MpUpo/IE.

TennoBble MamuHbl. [IpHHINIIBL JeHiCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTrUH B
TeIJIOBBIX MammuHaxX. KoaddunueHT monesnoro nerictBus TerioBo MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO IeHCTBHS. JKOIOTHIYECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHM Teja NPU COBEPIICHUM pPAaOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJ JCHCTBHEM C)KaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

H3meHeHnue BHyTpeHHEH sHepruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune ynenbHONU TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3zoBanue u kouaeHcauus. Micnapenue u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAS
BJIOKHOCTh BO3/1yXa. HacelmeHHbli map. YaenbHas TEIUIoTa mapooOpa3oBaHHsA. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckne u amopdHbie Tesa. AHU30TPOIUS CBOHCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpemMeHHble MaTepuanbl. [lnaBneHue u kpucrammszaunus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

VYpaBHeHHE TEIJIOBOTrO OanaHca.

TexHnueckue ycTpoicTBa M NPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IIOJIy4EHHs COBPEMEHHBIX MAaTEpUaioB, B TOM  4YHCIE
HAaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenne npyu NoOHWKEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

HaGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

Onexrpuzauuss Teln. OJEKTpUYecKMi 3apsa. JlBa BHIA DJJIEKTPUYECKHUX 3apsJlOB.
IIpoBOTHUKY, TUBIEKTPUKH U ITOTYNPOBOAHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiaa.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHBI  3I€KTpUYECKM  3apsi.
Onektpruuyeckoe mnone. Hampsoxk€HHocTh anekTpuueckoro mnons. [IpuHnumn cynepnosuuun
AIIEKTPUYECKUX MOJIEN. JIMHNN HANPSKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cumnm oanektpocratnueckoro mons. [loreHmman. Pa3HOCTH  MOTEHIIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnekTpoEMKOCTh. KoHIeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATOpA.



TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE IPUMEHEHHE: SJEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE DJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIONaAW IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPHUUECKOrO0 TOKA. MCTOUHMKHM TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIPOTHUBIICHUE. VY nenbHoe COINPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauiesibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyms—JIenmna. MOMHOCTD 3JIEKTPUUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA. 3aKoH Oma i
MOJIHOM (3aMKHYTOMN) AsiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs MPOBOAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHl TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynipoBonuuku. CoOCTBEHHass W MPUMECHas MPOBOJUMOCTh TOJYIPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBaxX AJIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMoCTOSATENbHBIA U HECAMOCTOSITENbHBIN pa3psal. MonHus.
ITma3ma.

TexHnuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COTPOTHUBJICHHUS HWJIMHIPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAAN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmenraHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3eKTpOoABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHMe TrajibBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIPOTHUBIICHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa v NpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenre SIEKTPOABMKYIIEH CHUJIbl HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COTPOTUBIICHUS.



HabGmronenue anexrpomnusa.

Me:xnpeameTrHbie CBA3H

N3yuenune kypca ¢uszuku 06a3oBoro ypoHa B 10 Kiacce oOCyLIECTBISETCS C y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Medscnpeomemnusie nousamus, CBSI3aHHBIE C HM3YYEHHEM METOAOB HAyYHOTO IO3HAHUS:
ABJICHME, Hay4HbIM Qakr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIOJEHHE,
HKCIEPUMEHT, MOCTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHWH, JuHeiHas QyHKkuus, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: MexaHndeckoe JBM)KEHUE B JKUBOW mpupone, Juddysus, ocMoc, TemIo00MeH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHUE), IIEKTPHUCCKUE SIBIICHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JIEKTPOJIUTHIECKAS TUCCOLUAIIHS, TaIbBAaHHUKA.

TI'eoepaghus: B1a)KHOCTH BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mpeoOpazoBaHKE JBHKEHHUN C MCIOJIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJIOMET W JIpyrHe), JBUTATEeNlb BHYTPEHHErO CropaHWs, mapoBas TypOWHA, OBITOBOU
XOJOAWIBHUK, KOHAUIMOHEP, TEXHOJIOIUHU MOIy4YEHHUs] COBPEMEHHBIX MaTepHUajIoB, B TOM YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH HpPUHTEp, dJIEKTpOHArpeBaTelibHble IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pazjen 4. DuekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3ammojelcTBHE IOCTOSHHBIX MAarHMTOB. MarHutHoe Iose.
Bekrop MarHUTHOM MHIYKUMU. [IpUHIMI CylIeprIO3ULIMY MAarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTruHa TuHU MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1noJjie MpPOBOAHMKA ¢ TOKOM. KapTuHa JMHMH MHIyKIUMH MarHUTHOIO IIOJIS
JUIMHHOTO NIPSIMOTO ITPOBOJHHMKA M 3aAMKHYTOIO KOJBLEBOI'O IPOBOJHMKA, KaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHE.

Cuna JlopeHna, €€ MoIyinbp W HampaBleHHE. J[BH)KEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moJje. PabGorta cumsr JlopeHniia.

SIBeHME DNEKTPOMArHUTHOM MHAYKIMHM. [lOTOK BEKTOpa MAarHUTHOW HWHIYKIMH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHykuuu dapazes.

BuxpeBoe anekTpuueckoe mose. OJIEKTPOJABMKYIIAs CUJIa HMHIYKLIUU B IPOBOIHMKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABIKYIIAS CHJIa CAMOUHYKIIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnyeckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MarHWTBHI,
ANIEKTPOMATHUTBI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, NHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmoaeiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW HHAYKIWH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJIEKTPOJBMIKYIIEH CHUJIBI MHIYKIHUA OT CKOPOCTH M3MEHEHHSI MAarHUTHOIO
IMOTOKa.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenre MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

Uccnenoanue neicTBus MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHsle Koj1e0anus

Konebatenbnas cucrema. CBoOoaHbIE MexaHWueckue konebanus. [apmMoHHUueckue
konebanus. Ilepmon, dactora, amrumtyna u  ¢asa konebanuid. lIpyKMHHBIH MasTHUK.
MatemaTuyeckuii MasTHHUK. YpaBHEHHE TapMOHHUYeCKuX KoseOanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

KoneGatenbubiii  koHTYyp. CBOOOAHBIE SJIEKTPOMArHUTHbIE KOJ€OaHUS B HUACATLHOM
KOoJeOaTeIbHOM KOHType. AHAJIOTUS MEXKIY MEXaHWYCCKUMH W DJIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UACATBLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienne o 3aryxawmux KojeOaHUAX. BBIHYKIEHHBIE MEXaHUYECKHE KOJeOaHus.
Pe3onanc. Beinyk/1eHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHusI.

[lepemennsblii Tok. CHHYyCOMIANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. [IpousBonacTBo, mepeaada U MOTpeONIEHUE AIEKTPUUYECKOM DHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE AJEKTpodHEepruu. KynpTypa wuCHOIb30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE TNPHUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTenbHON cucTeMbl (IPYKHHHBINA MU MaTeMaTHYeCKH
MasITHHK).

Habmronenue 3aryxaromux KoleOaHui.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmel  (3aBUCUMOCTA  CHJIBI TOKa W HANpPsOKEHUST OT  BPEMEHM) A
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOpA.

Mogenb TUHUU 3AEKTPOINepEaauH.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIbIX KOJeOaHU Irpy3a Ha HUTH OT JUTMHBI HUTH H
Macchbl rpy3a.



HccnenoBanue mepeMEHHOr0 TOKa B IENM W3 TOCIENO0BAaTENIbHO COECTUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 80 IHbL

MexaHnunueckue BOJHBI, ycinoBUs pacripoctpanenus. Ilepuoa. CkopocTs pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYyKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS W3JIyYEHHUS DJICKTPOMArHUTHBIX BOJIH. B3amMmHas
opueHTalnus BeKTopoB E, B, V B anekrpomarnutHoi BosHe. CBOHCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uarepdepenuns. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3MEKTPOMArHUTHBIX BOJIH. [IprMeHeHHEe 3IEeKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHus. Pagnonokanusi.

DNIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIoIe cpeibl.

TexHu4eckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBas JUArHOCTHKA B TEXHUKE W MEAUIMHE, pajap, paaHONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AUPpakiud MEXaHHUECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtonenue CcBS3M TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUTUTYJIOM W YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  DIIEKTPOMATHUTHBIX  BOJIH:  OTpPaXXEHHE, MpelOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETa B OJJHOPOJIHOM cpefe.
JIyd cBera. ToUeUHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300pakeHHi B IUIOCKOM
3epKaie.

[Ipenomnenune cBeta. 3akOHBI TpEJIOMJICHUST CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroia MOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobupatoniue U pacceuBarolue JuH3bl. ToHkass mnuH3a. DOKYyCHOE pacCTOsSHUE WU
ONTHYECKasl CHJIa TOHKON JHUH3BL. [locTpoeHne n300pakeHuit B COOUPAIOINX U PACCEUBAIOIINX
nuH3ax. @opMyia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonnoBass ontmka. WaTepdepenums cBera. KorepeHTHbIE HWCTOYHHUKH. Y CIIOBUSA
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pemérka. YciaoBHe HAOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHudeckue yCTpPOWCTBA W TMPAKTHYECKOE MPUMEHEHHWEe: OYKH, Jymna, (oroammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AUQPPAKIHOHHAS
pemeTKa, TOISTPOUSI.

Llemoncmpayuu



[IpamoniuHEeiHOE pacnpoCTpaHEHUEe, OTpakKEeHHWE W TMpejaomsieHue cBeta. OnTuyeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBOWCTB M300paKECHUHN B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmionenue natepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habmoienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenne noka3aresns IpesioMICHUs CTEKIA.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3jnen 6. OcHOBBI crIeUAIBHONH TEOPUM OTHOCUTEIBLHOCTH

['paHunbl PUMEHUMOCTH KJacCM4ecKoll MexaHuku. llocTynaTel cnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, MPHUHIUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKPAILICHUE JTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHs TTOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. ®opmyina [Inanka cBA3u SHeprun GOTOHA C €ro YaCTOTOU. DHEPrus U UMITYJIbC
dboToHa.

OtkpbiTie U uccaenoBanue (otordpdexra. Ombitel  A. I'. CromeroBa. 3aKkoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddexra. «Kpacnas rpanuia» pororddexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoWcTBa M MpPAKTUYECKOE NpPUMEHEHHue: (POoTo3neMeHT, (OTOAATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

CBeToano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Omnbitel Pesepdopna mo paccesHuto o -yactull. [TnanerapHas
Mmozenb atoMa. [locrynarer bopa. U3nydenue u nornomieHue (GOTOHOB IpU MEPEXOE aroma ¢
OJIHOTO ypOBHS 2HEpPrUM Ha JApyroi. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPIHMM aroma
BOJIOpOJA.

Bonnosble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopryckyisspHO-BOJIHOBOM Tyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHE.

TexHnyeckue yCTpOWCTBAa UM IPAKTHUUECKOE IPUMEHEHHUE: CIEKTPalbHBIA aHAJIN3
(crieKTpOoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopens onsita Pesepdopra.



Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmionenue nuHeHuaThIX CIEKTPOB U3ITyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue mMHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI,  JOKa3bIBAIOIIUE  CIIOKHOCTh CTpOCHMsI  fAIpa. OtkpeiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneneHnio coctaBa paJloakKTUBHOTO H3ITyUeHHS.
CgoiicTBa anbda-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeiTHE IPOTOHA U HeliTpoHa. HykinonHas monens sapa IelizenOepra—Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DIeKTPOHHBIH U MO3UTPOHHBIA Oera-pacnaa. ['amma-u3zimydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBSA3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Anepupiii peakrop. TepmosaepHbiii cuHTe3. IIpoGieMbl U NEPCHEKTUBHI  SIEPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIEKThI IACPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMM HJIEMEHTAPHBIX YACTHII.

@®yHIaMeHTalIbHbIE B3aUMOAEHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHnyeckue ycTpolcTBa M NPAKTUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH

Ortanbl  pa3BUTHUS  acTpoHOMHUM. [lpukinagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
aCTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. ConHeuyHass akTuBHOCTb. Mcrounuk sHeprun ConHua U 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMMa «CIEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
NoCJIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. COBpEeMEHHbBIE IPEACTABICHUSA O
MPOUCXOKACHUH U BOJoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoit. 3akon Xa06na. PazOeranme ramaktuk. Teopust
Bbonsmioro B3peiBa. PennkroBoe n3nyuyeHue.

MacmtabHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmioienust HeBOOPYKEHHBIM TIJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUISL OTIpEICIICHUS MTOJIOKEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/U
CeBepHOro noiaymapus 1 sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, nmiaaner, Mieunoro IlyTtu.

O0o0uaroniee MOBTOPEeHHE

Ponbp ¢u3ukn M acTpOHOMMM B 3KOHOMUYECKOH, TEXHOJOTHYECKOM, COIMATbHOU MU
THUYECKON cdepax [esATEJbHOCTH 4YeNIOBEKa, poJlib W MecTO (U3UKHM U acTPOHOMHUHU B



COBPEMEHHOW Hay4YHOM KapTHHE MHUpA, pPOJIb (PHU3NYECKOH TEopud B (POPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuyenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 kiacce ocymiecTBisercst ¢ y4EToM
COJIepKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpauy U TEXHOJIOTHH.

Mescnpeomemnusie nousamus, CBSI3aHHBIE C HM3YYEHHEM METOAOB HAYyYHOTO IO3HAHUS:
SBJICHUE, Hay4HBId (akT, TUmoresa, (U3MUECKas BENWYMHA, 33aKOH, TEOpHUs, HaAOIIO/IEHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUI, TPUTOHOMETPUYECKHE (YHKLIUH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
NPOEKIMN HAa OCH KOOPJAWHAT, CIOKCHHE BEKTOPOB, IPOM3BOJAHBIC AJIEMEHTApHBIX (DyHKIHWH,
NPU3HAKYA OJ00MS TPEYTOJIbHUKOB, OTPEICTICHNE TUIOMIAN TUNIOCKUX (GUTyp B 00BEMa Tell.

buonocua: snekrpudeckue SBICHUS B KHUBOH INpHpoze, KojeOaTeldbHbIE ABMKCHUS B
KUBOW TPHUPOJE, ONTUYECCKHE SBICHHS B >KUBOH NPUpPOJE, ACUCTBUE paJMalldN HA >KUBBIC
OpTaHHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Te,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKOM PEIETKH, CIEKTPAIbHBIN aHAJH3.

l'eoepaghus: marHuTHBIE TIONMIOCa 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, POTOCHEMKA 3€MHOMN
HOBEPXHOCTH, MTPEACKAa3aHUE 3eMIICTPSICCHUIA.

Texnonoeusn: TAHAM BJIEKTPONEpEaay, TEHEPaTOp MEPEMEHHOTO TOKA, JJIEKTPOJBUTATEND,
UHAYKIMOHHAs NedYb, pajap, pajuoNpUEMHHUK, TelIeBU30p, aHTeHHa, Tenedon, CBYU-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHas OaTapest.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®DPusnka» Ha ypOBHE CpeTHEro OOIIero oOpa3oBaHH
(6a30BBIf  ypOBEHB) JIODKHO  OOECHEYUTh  JIOCTHKEHUE  CIEIYIONUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIC pPe3yJbTaThl OCBOCHUS Y4eOHOro mpenmera «Du3HMKa» JOKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsi pyKOBOJCTBOBATHCS C(hOPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPWEHTAIMid, TIO3UTHBHBIX BHYTPEHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM  POCCHICKOTO  OOIIecTBa,
pacIIMpeHe KU3HEHHOTO OMbITa M OMbITA JIESITEIBHOCTH B IMPOIIECCE PeaTn3allii OCHOBHBIX
HarpaBJIeHUH BOCIIUTATEIEHON IESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIUTAHUS:

C(OPMUPOBAHHOCTh ~TPAKAAHCKOH MMO3MLIUH  OOYYalOUIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIIECTBA;

NPUHITHE TPAAUIUOHHBIX OOLICYETOBEYECKUX TyMaHHCTUYECKMX M JIEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B HMHTEpECax T'PaKIAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYITPABJICHUH B 00pa30BaTe/IbHON OpraHU3allly;

yYMEHHE B3aMMOJICHCTBOBAaTh C COLMAIBHBIMH HMHCTHTYTAMH B COOTBETCTBHHM C UX
GYHKIMSIMA ¥ HA3HAYCHUCM;

TOTOBHOCTh K TYMaHUTAPHOH U BOJIOHTEPCKOW EATEIBHOCTH;



2) NIATPHOTHYECKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaK TAHCKOW UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KCHHUSIM POCCHICKUX
y4EHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCThH OILIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIECHHOCTH, B TOM YHCJIE B ICATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIero;

4)3¢cTeTHYecKOro BOCUTAHUS

ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIFOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K pasIu4HbIM cdepaM MpodecCHOHAIBHON JESITeNTbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (U3MKOW W TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymiei
Mpo()eCCUU U PeaT30BbIBATh COOCTBEHHBIE )KM3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPHl, OCO3HAHHE TJO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPoOIeMm;

IUIAHUPOBAHUE M OCYILIECTBIICHUE ACHCTBUI B OKPYJKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1eNnel yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuiMpeHre OmbITa JEATETbHOCTH 9JKOJOTMYECKOW HaIpaBJICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HaHUMN 10 (pusmke;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBuTHs (pU3NIECKON HAYKH,

OCO3HaHHE IIEHHOCTH HAYYHOU JEeSATeNbHOCTH, TOTOBHOCTh B MpOIIECCe M3yUeHUsS (HU3UKH
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO ICSITEIHPHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJornueckne aeicTBUs:

CaMOCTOSITENIbHO (HOPMYJIUPOBaTh W aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAENATh LENN EITEIbHOCTH, 3a/1aBaTh MAPAMETPBI U KPUTEPUU UX JOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbBIX (PU3NUECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YI€TOM aHaIM3a UMEIONINXCS MaTepUaTbHbIX
Y HEMaTEPHUAIbHBIX PECYPCOB;

BHOCHUTH KOppeKTI/IBBI B J€ATCIIBHOCTh, OLICHUBATH COOTBETCTBHEC peByJ'IBTaTOB OeJIAM,
OLICHUBATh PUCKU MTOCIEACTBUM AEATEIBHOCTH;

KOOPJMHHUPOBAaTh M BBINOJHITH pabOTy B YCIOBHUSIX pEalbHOTO, BUPTYyaJbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUEC HpI/I peHIeHI/II/I JKN3HCHHBIX HpO6J’ICM.
ba3zoBble uccieaoBarejibckue JeMcTBUS.

BJIIAACTH HayLIHOfI TepMHHOHOFHeﬁ, KIIDYECBBIMU IIOHATUAMHU W METOAaMU (i)PISPI'—ICCKOﬁ
HayKU;



BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIIENOBATEIbCKON M TPOCKTHOH NESTETLHOCTH B OOJIACTH
(bu3HKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3NIECKOT0 CoepIKaHMs, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB MIO3HAHMS,

BIIQJICTh BUJAMH JCSATEIHHOCTU IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaInH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3lIMYHBIX Y4YEOHBIX CHTyalMsX, B TOM YHCJE IIPH
CO3aHMH YYEOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlM3HpOBAaTh 3aJady, BBIIBUTATh
rUnore’y e€ pelieHus, HaxXOJUTh AapTyMEHTHI IS JIOKa3aTelbCTBA CBOWX YTBEPKIACHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHATM3UPOBATH MOJTYUYEHHBIC B XOJC PEIICHUS 3a/Ia4H PE3YJIbTAThI, KPUTUICCKH OIICHUBATH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHEHNE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIHLHON NEATEILHOCTH, B TOM
YHCIIe IPH U3YYCHUU (PH3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001acTh KHU3HESITSILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a9H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHUSI.

PaGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH IOJIy9CHUS WHPOPMAIUU (PU3UIECCKOTO COJEPKAHUS M3 MCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEILHO OCYIICCTBISATH IOMCK, aHajiW3, CHCTEMATHU3alHUI U
WHTEPIIPETANNIO HHPOPMAIIMH Pa3INIHbIX BUIOB U (DOPM MPEIACTABICHUS;

OLICHUBATh IOCTOBEPHOCTHh UH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBA WH(MOPMANMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCLICHHH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHU3AlMOHHBIX 3allad C COOJIIOJICHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30TIaCHOCTH, TUTUEHBI, PECYPCOCOCPEKECHHS, TPABOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUECKOTO COJIEPKAaHUS B pa3IUYHBIX (Qopmatax ¢ yd€Tom
Ha3HayeHWs WHGOpPMAlMM ¢ [ENEeBOW ayIdUTOpPHH, BBIOMpas ONTHUMANbHYIO (opmy
MIPEJICTABJICHUS U BU3YaJIH3aIiH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISAITh OOIIEHNE HAa YpOKaX (PU3UKH 1 BO BHEYPOUHOU JEATEITHHOCTH,

pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS] C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJI30BaTh MPEUMYIIIECTBA KOMAHHOW U WHIUBUIYATHbHOU PaOOTHI;

BBIOMpATh TEMATHKy U METOJIbI COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEIU COBMECTHOM JESITENBbHOCTH, OPraHU30BbIBATH U KOOPAWHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIAThH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHHUKA KOMAH/bI B OOUTUI pe3yJIbTat
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHHUBATh WJIEH C TMO3WIHUH HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTHUBHOE CTPATETHMYECKOE TIOBEJICHUE B PA3JIUYHBIX CHUTYyallUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIC YHHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA



Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIbHYIO NEATEIBHOCTh B 007acTH (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PEIICHUs PACYETHBIX M KAaYECTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl C€ YYETOM HUMEIOUIUMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peleHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0CcTBOBaTh  (POPMHUPOBAHUIO M MPOSIBIICHUIO JPyAWLIUUA B oOmactu  (pus3mkwy,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HABBIKAMU MO3HABATEIHLHOW PeQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX ICHCTBHIA
Y MBICIIUTENBHBIX IIPOLECCOB, X PE3YJILTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI peIeKCUU TSl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKU.

B nmporiecce nocTHKeHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeaHero obmero odpa3oBaHusi y 00ydarOMIMXCsl COBEPIICHCTBYETCS AMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraonuil copMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh OHUMATh CBOE 3MOILMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

caMOperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTpOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAILMM, BKJIIOYAIONIEH CTpeMJICHME K IOCTH)KEHHIO eI U YCHEexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXO/IS1 M3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSHHE IpPYTHUX,
YUUTBIBATh €T0 NP OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCThH BBICTPAaWBaTh OTHOUICHHS C APYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyudenus B 10 kiacce npeqMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojb U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTMM, B IIPAKTUYECKOU
JIeITEeILHOCTH JIIOACH;

YUUTBIBaTh TPAaHUIIBI MPUMEHEHHsS H3YYCHHBIX (PHU3MUECKUX MOENe: marepuaibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TeNlO0, UACaIbHBIA ras, MOZIENIu
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBINA HIEKTPUYECKUHN 3aps]l IPU pELICHUU
buznyeckux 3a1ay;



pacmo3HaBath (U3MYECKUE SBJICHUS (IPOIECChl) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOSHUS BEUIECTBA M DIEKTPOIUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHHEe Tell,
JIBUKCHUE 10 OKPYXXHOCTH, WHEpLUs, B3aumMopeicTBue Ttei, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oXJIaX/IeHNN ), TEIJIOBOE PAaBHOBECHUE, MCTIAPCHUE, KOHICHCAIUS, UIABJICHHUE, KPUCTAILTH3AIHS,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIICHHE JABJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHSI ra3a B H30IPOLeccaxX, AJICKTPU3ALUS Tel,
B3aMMOJICICTBHE 3aps/I0B;

OTHCHIBATh MEXAHMYECKOE IBUKCHHE, HCIONB3Yys (DM3MUECKHE BEIWYUHBI: KOOPJMHATA,
nyTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Tella, KHHEeTHYecKas
DHEprus, MOTCHIMANbHAS JHEPTHs, MeXaHWdeckas paboTa, MexaHWUYecKas MOIHOCTH, TpHU
ONMHMCAHUU TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (PU3NYCCKYIO BEITUYHHY
C IPYTUMU BEJIMYUHAMM;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOIB3YS
dbusznyeckue BEIMYMHBI: JaBIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBaJIpaTHYHAs CKOPOCTh MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI dHEprusi, pabora raza, ko3 UIKEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECCKHUI CMBICI HCITOJIB3YEeMbIX BEITUYHH,
uX O0003HAYEHUS M EAUHHIIBI, HAXOIUTh (POPMYIBI, CBSA3BIBAIONIME JAHHYIO (U3UUYECKYIO
BCJIMYHMHY C JPYTUMU BEIIUYHHAM,

OMKCHIBATh HM3yUYEHHBIC AJIEKTPUYECKHE CBONCTBA BEIECTBA M DJEKTPUUYECKHUE SBICHUS
(mpouiecchl), UCHONIB3YSl (PU3NYECKUE BEIUYUHBL AEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, Pa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONIB3yEMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBIICHUS, UCTOIB3Ys (U3NUYCCKUE 3aKOHBI H
MPUHIIMIIBL: 3aKOH BceMmupHoro TtsroteHus, |, Il u 1l 3akonst HprloToHa, 3aKOH coxpaHeHUs
MEXaHWYECKOW dHEPTUH, 3aKOH COXPAHEHHS WMITYJIbCA, TIPUHITUT CYTIEPIIO3UIIUN CHII, TIPUHITUTT
paBHOIPABUsI MHEPLUATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPHIO CTPOCHUS
BEIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KHHETUYCCKOW DHEPTHH TEIUIOBOTO JIBHKCHUS
MOJIEKYJI C aOCONIOTHOM TeMmepaTypoil, MepBblid 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUs
JIEKTPUIECKOTO 3apsja, 3akoH KylioHa, Mpu 3TOM pa3nyaTrh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAYKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TTPUHIIUIIBI JCHCTBHSI MAIlIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTBI T10 WCCIEAOBAHUI0 (DU3UYECKHX SBICHUH W IPOIECCOB C
UCIIONB30BAHMEM TMPSMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (QOpMyIUpOBaThH
npoOnemMy/3aady W TUNOTE3Yy y4eOHOTO OKCIEpPUMEHTa, COoOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M JOPMYITUPOBATH BHIBO/IBI;

OCYIIECCTBIIATh TPSIMBIE M KOCBCHHBIE H3MEPCHUS (DU3MUCCKUX BEIWYUH, IMPH ITOM
BBIOMpATh ONTUMANBHBIN CHOCO0 H3MEpEeHUss M WCMOJIh30BaTh HM3BECTHBIE METOIBI OICHKU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy PU3NIECKUMU BEIMYMHAMHE C UCTIOIBE30BaHUEM TPSIMBIX
WU3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl IOTYYCHHOMN
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOmuIl W TrpadukoB, AenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIeI0BaHNS,

coOnrofarh mpaBuia Oe30MacHOro TpyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTa, yYeOHO-HUCCIICIOBATEIbCKOH M MPOCKTHOW  JEATCIIBHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHUCTB U JIa0OpaTOPHOTO 000PYIOBAHHUS,



pemiate pacyéTHRIE 33Ja4d C SIBHO 3aJaHHOM (pr3ndeckoil MOJENbi0, HCIONB3YS
(I)I/ISI/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3aJa4r BBIGI/IpaTB (bHBI/I‘IeCKYIO
MOJIETIb, BBIACHATh (DU3NYECKUE BEIMYMHBI W (QOPMYJIBl, HEOOXOIUMBIE Uil €€ pelIeHHS,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMMOJIYYCHHOI'O 3HAUCHU A (1)I/IBI/I[I€CKOI\/JI BCJIMYHHBI,

penIaTh KaueCTBEHHbBIC 3aJadyl: BBICTPAUBAaTh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IICTIOUYKY
paccyXKIeHHU C ONIOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIONIb30BaTh IPHU  PEIICHMHM YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTABICHUS y4eOHOH u
HAy4HO-TIONYJISIPHOM HMH(OpManuy, NOJXYYEHHOH U3 pa3IMUHBIX HCTOYHHMKOB, KPHTHYECKH
aHAJIM3UPOBATH NOTy4aeMyI0 HH(POPMAIHIO;

NPUBOJHUTH MPUMEPHI BKIA/A POCCHHCKUX M 3apyOE)KHBIX YUEHBIX-(DU3UKOB B Pa3BHUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHMA 1O (HU3MKE B TIOBCETHEBHOW JKM3HU JUIA
oOecrieyeHns O€30MACHOCTH MPH OOpaIEHUH C TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHsI 30POBBS U COOIIOICHHUS HOPM DKOJIOTHYECKOT0 TOBEJICHNS B OKPY KaloOIIei cpee;

paboTaTh B rpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IIaHUPOBATh padoOTy
TPYIIBI, PAlMOHAIBHO pPACHpPEACIATh OOSM3aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATL BKJIAJ KaXXAOTO U3 YYACTHHUKOB I'PDYIIILI B
pelIeHne paccMaTprUBaeMOil TPOOIEMBI.

K konny oOyuenus B 11 kiacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MeCTO (U3MKKA B (POPMHUPOBAHUHM COBPEMEHHOM
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
NEeSITeTbHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS M3YyUYEHHBIX (PHU3NYECKUX MOJENe: TOUYeUHBIN
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEUYHBIH HCTOUYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO siJipa MIPU peLIeHUN (GU3NUECKUX 3a/1a4;

pacro3HaBaTh (HU3UYECKUE SIBJICHUS (TPOIECChI) U OOBICHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKLIMS, AEUCTBHE MAarHUTHOIO IIOJII Ha MPOBOAHMK C TOKOM M JBIXKYIIMMICS 3apaf,
AJIEKTPOMAarHUTHBIE KOJIEOaHUs U BOJIHBI, IPSMOJIMHEITHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsIpU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJ0pOJIa, €CTECTBEHHAsl U MCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBaTh M3yUYEHHBIE CBOICTBa BeELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHIONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUH 3apsij, Ccuja TOKa, JIIEKTPUYECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, dJIEKTPOABMKYLIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrHsl AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ] U 4YacToTa KojeOaHUil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHuil, (OKYCHOE pacCTOSIHUE M ONTHYECKas CWJa JIMH3BI, MPU OMHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUECHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMM;

ONKCHIBaTh HM3yUYEHHBIE KBAHTOBbIE SIBJICHUS U TIPOLECCHI, MCIONb3Yys (PU3NUECKHe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyibc (OTOHA, TMEPUOJl MOJypacmaaa, IHEprusl CBSI3UM ATOMHBIX SJep, NpU OMHMCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

AHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBICHUS, UCMHOIb3Ys (U3NYECKUE 3aKOHBI U
OpuHOUNBL:  3akoH OMa, 3aKOHBI IOCIIEAOBATENIPHOTO W NAapaJJIeIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKUWH, 3aKOH
NPSAMOJIMHEHHOTO PACIPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHHe OMHmTeHa [ GoTodddeKTa, 3aKOH COXpAaHEHUS HHEPruM, 3aKOH
COXpaHEHHS HWMIYJbCa, 3aKOH COXPAHEHHUS JJCKTPUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOIO pacrnaja, MpH 3TOM pa3iuvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpeNeNIATh HANpPaBJICHWE BEKTOpAa MHAYKIUH MAarHUTHOTO TOJSI MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONKCHIBATh N300pakeHNE, CO3/1aBAEMOE TNIOCKHM 3€pPKaIoM, TOHKOH JINH30I;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUI0 (PU3MYECKUX SIBJICHUI U IPOLIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHWil: Tpu OSTOM  (POPMYIHPOBATH
npobiieMy/3agady W TUIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOMKI;

OCYHIECTBIISATh NPSMbIE M KOCBEHHbIE HM3MEPEHUS (U3HUECKUX BEJIUYUH, IMPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPENIHOCTEeH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEJMYUH C MCIIOJIb30BAHUEM IPSIMBIX U3MEPEHHN:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCHMOCTHU
¢u3nUecKkux BEIMYMH B BUAEC TaOmMI W TpaduKoOB, nenaTte BBIBOABI IO pe3yjbTaTaM
UCCJICJIOBAHMUS,

coOmoaTh MpaBwiia OE30MaCHOTO TpyJda NpPU TPOBEICHHH HCCICAOBaHUN B paMKax
y4e0HOr0 OSKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESATENbHOCTH C
UCTIOJI30BaHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIaAOOPaTOPHOTO 000PY/TOBAHUS;

pemath pacu€THbIE 3aJa4d C SIBHO 3aJJaHHOM (U3MUECKOW MOJEbI0, HCIIOIb3YS
¢u3nvecKkre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHAJ3a YCIIOBHS 337aull BEIOUPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYEHHOTO 3HaUEHHs (PU3MYEeCKON BEIMIHHEI,

peliaTe KauyeCTBEHHBbIC 3a/layd: BHICTpaMBaTh JIOTHUECKH HEMPOTHBOPEUUBYIO IEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh TPU pEIIeHMH Y4eOHbIX 3aJad COBpPEMEHHble HH()OPMAaLMOHHBIE
TEXHOJIOTUHM JUIS TIOUCKA, CTPYKTYPHUPOBAHWS, MHTEPIIPETAIMN W TIPEICTABICHUS Y4eOHOH U
HAYYHO-TIOMYJSIPHON HH(POpPMAIMK, TOJYYEHHONM W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATH MOTyYaeMyI0 HHPOPMAIIUIO;

OOBSACHATH MIPUHIIMIIBI ACWCTBUS MAIIMH, TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
YCIIOBHS WX 0€30MacHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, B O0BSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMSA MO0 (U3MKe B TOBCEJAHEBHOW KH3HHM JUIA
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, NS
COXPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarollei cpere;

paboTaTh B IpyMIie C BBITOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIIAHUPOBATh paboTy
TPYNIBL, PAIMOHATBHO pacCHpeneNsiTh OOS3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CHUTYallUsiX, afcKBaTHO OICHWBATH BKJIAJ KaKIOTO W3 yYYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpruBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC

Ne HauMeHoBaHMe pa3ieioB U TEM IPOrPaMMBI KosnuectBo yacos DnekTpoHHbIe (LUPPOBBIC) 00pa3oBaTEIbHbIC
n/n Bcero  KonTponbHble [IpakTruueckue PECYPCHI
paboThI

Paznen 1. PUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
1.1 ®wusuka ¥ METOJbI HAYYHOTO ITO3HAHHMS 2 bub6mmoreka I{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 ]JluHammka 7 bubanorexa L{OK https://m.edsoo.ru/7f41bf72
2.3 3aKoHBI COXpaHEHUS B MEXaHUKE 6 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1  OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU 9 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJUHAMHUKH 10 1 bubmmoreka I{OK https://m.edsoo.ru/7f41bf72

3.3 ArperatHble COCTOsIHUS BemecTBa. DasoBbie 5 bu6mmoteka 1{OK https://m.edsoo.ru/7f41bf72
MePEXO0/IbI

Hroro no pazneny 24

Paznen 4. DJIEKTPOAUHAMUKA

4.1 DnekTpocTaTuka 10 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72

4.2 TIOCTOSAHHBIN >JIEKTPHIECKUH TOK. TOKH B 12 1 bubaunoteka LIOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeaax

Utoro no pazneny 22
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Ne HaunmenoBanue pa3zienoB U TeM NporpaMMbl

KomnuectBo yacos

DnexTpoHHbIe (1M POBEIE) 00pa3oBaTEIbHbIC

/o

Bcero  KoHtposbHbIe [IpakTnueckue PeCypehl
paboThI paboThI
PeszepBHoe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
111 KJIACC
Ne  HaummeHoBaHUWE pa3/esioB U TEM MPOrPaMMBbI KosmgectBo yacoB OnextponHsie (ppoBbie) 00pazoBaTEIbHBIC
/o Bcero KoHntpoibnbie [IpakTuueckue PeCypebl
paboThI paboThI
Pazgen 1. JIEKTPOAUNHAMUKA
1.1  MaruutHoe none. DIEKTPOMarHUTHAS 11 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIUS
Utoro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1  Mexannyueckue U 3IE€KTPOMATHUTHBIE 9 1 bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2  MexaHMUYECKHUE U AJIEKTPOMArHUTHBIE BOJIHBI 5 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
2.3  Onrtuka 10 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1  OcHOBHI crienUaTIbHONU TEOPUHU 4 1 bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJILHOCTH
Wroro no pazneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DnemMeHTH KBAHTOBOM OITUKHA 6

bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
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Ne  HaumeHoBaHue pa3nesioB U TEM IPOTrPaMMBbl KonunuecTBo vacos

DnexTpoHHbIe (U POBEIE) 00pa3oBaTEIbLHbIC

L Bcero  KontposbHble [IpakTnueckue PeCypebl
paboThI paboThI

4.2  Ctpoenue aroma 4 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97¢c
4.3  AToMHOE AIpO 5 bu6muoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DaeMeHTbl aCTPOHOMHUH U aCTPOPHU3UKH 7 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznean 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 OO6obmaromiee MOBTOPEHUE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny
PesepBHOE Bpems 3

OBHLIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOT'PAMME
MOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KonunuecTBo uacoB [ara DneKTpoHHBIE IU(PPOBHIE
w/n Bcero Kontponbsnbeie IIpaktnueckue M3YICHUA 00pasoBaTeNbHbIE PeCypCEI

paboThI paboThI
1  ®usuka — Hayka o npupoje. Hayunbie METO/IbI IO3HAHUS 1 bubnuotexa [JOK
OKPYKAroIIero Mupa https://m.edsoo.ru/ff0c32e2

2 Ponb 1 MeCTO HU3UKU B HOPMUPOBAHUU COBPEMEHHON 1 bubmuotexa [JOK

Hay4YHOU KapTHUHBI MUPA, B IPAKTHYECKON 1€ATEIILHOCTH
mojaei

https://m.edsoo.ru/ff0c33e6
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Ne Tema ypoka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Beero Kontponsrbie  [IpaKTHacCKHe U3YYECHUS o0pa3oBaTenbHbIE PECYPChHI
paboThl paboThI
3 Mexannueckoe asmxenne. OTHOCUTEILHOCTE MEXAHUYECKOTO 1 bu6mmoreka [IOK
nsrkenus. [lepeMerenue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE MPSIMOJUHEHHOE ABUKEHUE 1 bubnnoreka [HOK
https://m.edsoo.ru/ff0c3620
5  PaBHOyCKOpEHHOE MPSMOJIMHEIHOE IBUKEHHE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e
6 CBoOoxHoe majeHue. Y CKOPEHHE CBOOOIHOTO M CHHUS 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c39cc
7  KpuBonuHelHOe nBH)XEeHUE. JIBU)KEHNE MaTepUalibHOM TOUKHU 1 bubnnoreka [JOK
10 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
8  Ilpunnmn otHocutenbHOCTH ["anmmes. nepimanbHbIe 1 bu6mmoreka [IOK
cuctembl otcyerta. IlepBoiii 3akoH HeroToHa https://m.edsoo.ru/ffOc3be8
9 Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 1 bubnmnorexa [JOK
3ak0oH HbIOTOHA /7151 MaTepuanbHON TOYKU https://m.edsoo.ru/ffOc3be8
10 Tperuii 3akoH HproTOHA /I MaTEPHATBLHBIX TOYCK 1 bubnnoreka [JOK
https://m.edsoo.ru/ffOc3be8
11 3axoH BcemupHoro taroreHus. Cuna tsxectu. Ileppas 1 bubnuoreka [IOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddunuent tpenus. Cuna conpoTuBiIeHUs 1 bubnuorexa [IOK
MIPY JBMKEHUH TeJa B )KUIAKOCTH WJIH ra3e https://m.edsoo.ru/ffOc3f76
14 TloctrynarenabHOE U BpalaTeabHOe IBUXKEHHUE a0COIOTHO 1 bubnuoreka [IOK

TBEpAOro Tena. MomeHT cuiibl. [Tnedo cumbl. YcnoBust https://m.edsoo.ru/ffOc41a6
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Ne Tema ypoka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 U3YYCHHUS o0pa3oBaTeNbHbIC PECYPCHI
_— Bcero Kontponbshbeie I[Ipaktuueckue y P peeyp

paboThl paboThI

paBHOBECUA TBép,I[OFO TCl1a

15 HWmnynsc MaTepuaibHOM TOUYKH, CUCTEMBI MATEPUATIBHBIX
Touek. VIMmynbe cuiibl. 3aKOH COXpaHEHUs! UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

16 Pa6ota u MomHOCTb cuibl. KuHeTHYeCcKas YHEpTus

MaTepraabHONW TOUYKH. Teopema 00 N3MEHEHUN KHHETHIECKOI
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17 TlorenuunanbHas sHeprus. [loreHnnanbHas SHEprus ynpyro
nedopmupoBaHHO# pyxuHbl. [loTeHIMaNTBHAS SHEPTHS Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18 [ToreHnmanbHbIe U HEMTOTECHIIMAILHBIC CUJIBI. CBs13b paGOTLI
HEIIOTCHIIMAIFHBIX CHJI C M3MCHEHHEM MEXaHUYECKOI OHCPIruun
CHCTEMBI Tell. 3aKOH COXpaHCHHUA MEXaHH4YeCKOM OHCPIun

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

19 JlaGopatophas pabota «McciaenoBanue cBs3M pabOThI CHUIIBI C
M3MEHEHHEM MEXaHWYEeCKOW SHEPTuu Tella Ha puMepe
PACTAKCHHA PE3UHOBOT'O KI'yTa»

20 KontponbHas pabota no reme «Kunemaruka. Jlunamuka. bubnuoreka [IOK
3aKOHBI COXPAHCHUS B MEXaHHKE» https://m.edsoo.ru/ff0c4b74
21 OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpHUH. bu6nuorexa [IOK

BbpoyHnosckoe nBuxenue. Audpdysus

https://m.edsoo.ru/ffOc4dc2

22 XapaxTep JABWKEHMS U B3aUMOJCHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUJIKOCTENW U TBEPABIX TEII

23 Macca monekyn. KonudectBo BemectBa. [locrosHHas
ABoraapo

24 TemnoBoe paBHOBecue. Temmnepatypa u e€ usmepenue. [llkana
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Ne Tema ypoka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Boero Komrpombasic  TIpaxTireckue U3yYeHUS o0pa3oBaTenbHbIE PECYPChHI
paboThl paboThI
temneparyp Llenbcus
25 MWneanwsubiii Ta3 B MKT. OcHoBHOE ypaBHeHHEe MKT 1 bubnmoreka [JOK
https://m.edsoo.ru/ffOc4fde
26 AOcontoTHas TeMIiepaTypa Kak Mepa cpe/lHeld KHHETHYECKOM 1 bubnmoreka [JOK
SHEPI'HH JABMKCHHS MOJICKYJI. Y paBHeHHE MeH ieneeBa- https://m.edsoo.ru/ff0c511e
Kianeiipona
27 3akoH [lanpToHa. ['a30BbIC 3aKOHBI 1
28 JlabGoparopnas padota «MccnenoBanue 3aBUCUMOCTH MEXTY 1 1
napaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a
29 MU3zomporieccsl B UacabHOM ra3e U uX rpaduyeckoe 1 bubnuorexa [JOK
IPEeICTaBICHHE https://m.edsoo.ru/ff0c570e
30 BuyTpeHHss d3HEPTUS TEPMOIUHAMUYECKON CUCTEMBI U 1 bubnuorexa [JOK
cnoco6bl e€ n3meHeHus1. KonndecTBo TemnoThl u padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIst SHEPTHs 0THOATOMHOTO HIEaTbHOTO Ta3a
31 Bwunusl Teronepenayn 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 VYpaenbHas TEIIOEMKOCTH BellecTBa. Komn4yecTBO TEmIOTHI 1 bubnnoreka [JOK
IpH Terutonepeaaye. AauadaTHbli Mporecce https://m.edsoo.ru/ff0c5c36
33 IlepBslii 3aKOH TEPMOANHAMUKH U €TI0 IPUMEHEHHUE K 1 bu6nuorexa [IOK
U30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh IpoIeccoB B mpupoae. BTopoii 3akoH 1 bubnmnoreka [JOK
TEPMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 Tpunnmn aeiicteus u KI1J] TeruioBoi ManmmmHbI 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0c600a
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Ne Tema ypoka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Boero Komrpombasic  TIpaxTireckue U3yYeHUS o0pa3oBaTenbHbIE PECYPChHI
paboThl paboThI

36 Iluxiu Kapno u ero KI1J] 1

37 Dkojoruyeckue mpoodJIeMbl TETUIOIHEPTETUKH 1

38 O6oOmaromuii ypok «Monekymnsipaas pusuka. OCHOBBI 1 bubmuorexa [JOK
TEPMOIUHAMHUKH https://m.edsoo.ru/ff0c6938

39 KoutponbHas pabota no teme «MonekynspHas puzuka. 1 1 bubmuorexa [JOK
OCHOBBI TEPMOJAMHAMUKID) https://m.edsoo.ru/ff0c6a50

40 TIlapoobpazoBaHue U KOHJeHcCaIus. VcriapeHne u KUIeHne 1 bubnnoreka [JOK

https://m.edsoo.ru/ff0c63b6

41 AOcomoTHas U OTHOCHTEIbHAS BIAKHOCTH BO3IyXa. 1 bu6mmoreka [JOK
Hacpimennsrii nmap https://m.edsoo.ru/ff0c64d8

42 Tsépnoe Teno. Kpucramumueckue u amopdHbIe Tea. 1 bubnnoreka [JOK
AHH30TPOIHUS CBOMCTB KpUCTAIOB. JKHIKHE KPUCTAILIBL. https://m.edsoo.ru/ffOc65f0
CoBpemeHHbIE MaTepralIbl

43 TlnaBneHue u KpUCTALTU3AMS. Y IeTbHAS TEIJIOTa 1 bubnuotexa [JOK
riaBieHus. Cyomumarust https://m.edsoo.ru/ff0c6708

44  YpaBHeHHE TEIJIOBOTO OanaHca 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0c6820

45 Dnextpuzarnus TeNl. DIeKTpuUueckuil 3apsia. [[Ba Buma 1 bubnuotexa [JOK
JJIEKTPHUECKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc

46 TIpoBOIHUKH, TUAIEKTPUKU U TTOJTYTIPOBOIHUKHU. 3aKOH 1 bubnuotexa [JOK
COXpaHEHHs IICKTPUIECKOT0 3apsiia https://m.edsoo.ru/ffOc6bcc

47 BsaumopeiictBue 3apsaoB. 3akoH Kynona. Toueunsiit 1 bubnnoreka [JOK
AIIEKTPHUECKUI 3apsi/l https://m.edsoo.ru/ffOc6ces

48 Hanpsok€HHOCTD MeKTprudeckoro moutst. [IpuHimm 1 bubnuotexa [JOK
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Ne Tema ypoka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

n/m Boero Komrpombasic  TIpaxTireckue U3YYCHHUS o0pa3oBaTeNbHbIC PECYPCHI
paboThl paboThI
CYIIEPIIO3UIMH DJIEKTPHUYCCKHUX TOJIeH. JInHuM https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
49 PaGota cui snexTpocTatuueckoro noius. [lorenmuan. 1 bubmuorexa [JOK
Pa3HOCTh OTEHIINAIOB https://m.edsoo.ru/ffOc6f00
50 IIpoBOAHMKY M TUAJIEKTPUKU B ANEKTPOCTATUYECKOM IIOJIE. 1 bubmuorexa [JOK
JluaieKTpruvecKkas MpoOHUIIAeMOCTh https://m.edsoo.ru/ff0c7018
51 DnexrpoémrocTs. Konaencarop 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c7126
52  DnexTpo€MKOCTh INIOCKOTO KOHAEHCATOpa. DHEPrus 1 bubnnoreka [JOK
3apsHKEHHOT0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlabGoparopHas padota "M3MepeHue aMeKTpoEMKOCTH 1 1
KOHJIeHcaTopa"
54  IlpuHuMn JeHCTBUSA U IPUMEHEHHE KOHIEHCATOPOB, 1
KOIMUPOBAIBHOTO afmnapara, CTpyHHOTro MpUHTEpa.
DneKTpocTaTHYecKas 3amuTa. 3a3eMIIeHHe dJIEeKTPOIpHOOpoB
55 DeKTpUYEeCKU TOK, YCIOBUS €r0 CYIIECTBOBAHUS. 1
[Tocrosiaubii Tok. Cuna Toka. Hampspkenue. ConpoTHBIEHUE.
3akon Oma a1 y4acTka 1enu
56 IlocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COSTUHEHNE 1 0.5 bu6mmoreka [JOK
npoBoiHUKOB. JlabopatopHast pabota «l3y4enue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COSIMHEHHS PE3UCTOPOBY
57 PaboTra u MOIIHOCTB AJIEKTPUIECKOTO TOKA. 3akoH [[xoyrs- 1 bubnuorexa [JOK
Jlenma https://m.edsoo.ru/ff0c7838
58 3axon Oma AJis MOJHOM (3aMKHYTO#) SJIEKTPUYECKON LIETH. 1 0.5 bubnnoreka [JOK

Kopotkoe 3ambikanue. Jlaboparopras padota «3mepenue https://m.edsoo.ru/ffOc7ae0
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Ne Tema ypoka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IUPPOBBIE

/1 Boero Komrpombasic  TIpaxTireckue U3YYCHHUS o0pa3oBaTenbHbIE PECYPChHI
paboThl paboThI
O/1C uctoyHuKka TOKa U €ro BHyTPEHHETO COITPOTUBIICHUS
59 DnexTpoHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB. 1
3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.
CBepXIIpoBOIUMOCTh
60 DOnexTpuueckuii TOK B Bakyyme. CBOWCTBA JIEKTPOHHBIX 1
My4YKOB
61 IlomynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs 1 bubnnoreka [JOK
npoBoauMOcTh. CBoOiiCcTBa P—N-TIepexoa. https://m.edsoo.ru/ffOc84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
62 DNEeKTpUYECKUU TOK B PACTBOPAX U PaCIUIaBaX IEKTPOIUTOB. 1 bubnuorexa [JOK
DNEKTPOIUTHUECKAS JUCCOLUAIUS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DOnexTpuueckuid TOK B razax. CaMOCTOSITEIIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. Monnus. [Tnazma https://m.edsoo.ru/ffOc84ae
64 DnexTpudeckue MpuOOPHI U YCTPOHUCTBA U UX TIPAKTUIECKOE 1 bubnuotexa [JOK
npuMeHeHue. [IpaBuiia TEXHUKH 6€30M1acCHOCTH https://m.edsoo.ru/ff0c86fc
65 OO6oOmarmuil ypok «NeKTPOAUHAMUKA» 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOc88be
66 KontpoapHas paboTa mo TemMe « dMEeKTPOCTaTHKA. 1 1 bubnuotexa [JOK
[TocrostHHBIM nekTpruecKuil TOK. TOKH B pa3iuYHbIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
67 PesepBHublii ypok. KonTponbHas pabota mo teme 1 1 bubnuotexa [JOK
"DnexkTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepsHbIif ypok. O6o6maromuii ypok o remam 10 kiacca 1 bubnnoreka [JOK

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 4 4
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11 KJIACC

Ne Tema ypoxka KonmuectBo yacos DNeKTpoHHbIE MU(POBEIC
i Bcero Kontponsasie Ilpaktudeckue 00pa3OBATEILHEIC PECYpCEL
paboTheI paboThI
1  TlocTostHHBIE MArHUTHI U KX B3aUMOJIEHCTBHE. MarHMTHOE MOJIE. bubnunorexa LIOK
BekTop MarHuTHOM MHIYKUWH. JIMHUKA MarHUTHON MHAYKIHA https://m.edsoo.ru/ff0c9778
2 MarHuTHoe 1oJie MPOBOJHKUKA ¢ TOKOM. OmbIT Jpcrena. Bu6muoteka [JOK
B3aumozelicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabota «M3y4eHrne MArHUTHOTO IMOJISt KATYIIKH C 1 bubnmoreka [JOK
TOKOM https://m.edsoo.ru/ff0c98fe
4 JleficTBHE MarHUTHOTO TIOJISI HA IPOBOAHUK ¢ TOKOM. Cria Ammepa. 1 bubnmnorexka HOK
JlabopatopHnas pabora «VccnenoBanue AeHCTBUS TTOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
5  JlelicTBHE MarHUTHOTO ITOJISl HA IBMOKYIYIOCS 3apSHDKEHHYIO YacTHILY. bu6nuoreka [JOK
Cuna Jlopenua. Pabota cumnsl Jlopenia https://m.edsoo.ru/ff0c9df4
6  DnexrpomarHuTHas HHAYKIHA. [I0TOK BEKTOpa MarHUTHOW MHTYKIIUH.
OJIC uHaYKIMU. 3aKOH IeKTpOMarHuTHoM nHaykuun dapanes
7 Jlaboparopnas pabota «VcciaenqoBaHue SBICHH HJIEKTPOMarHUTHOM 1 bu6muoreka [JOK
WHTYKITUFD https://m.edsoo.ru/ff0cal50
8 WuaykTtuBHOCTH. SIBNeHne camonHAyKIuu. 3J1C caMOMHIYKIIUH. bu6muoreka [JOK
DHeprust MarHUTHOTO TOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nose
9 TexHHuYecKHe yCTPOHCTBA U X IPUMEHEHHE: TIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JEKTPOIBUTATEINb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHII, MHAYKIIUOHHAS T1eYbh
10 Oo6o6maromuit ypok «MarHuTHoe mosje. DIeKTPOMarHUTHas bubmuorexa [IOK
WHTYKIIHS https://m.edsoo.ru/ff0cab82
11 KouTponbsHas padboTa mo Teme «MarHuTHoOE moJje. DIeKTpOMarHuTHas 1 bubmuoteka [IOK
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Ne Tema ypoka KonmdaectBo yacos Hara DneKTpoHHbIE U(POBEIC
n/n Beero Kortpobhbie  TIpakticckie U3yUYCHHS 00pa3oBaTeNbHBIC PECYPCHI
paboTsI paboThI
WHTYKITHSD) https://m.edsoo.ru/ff0cad58
12 CpoOomaHbIC MeXaHUYECKHE KoyleOaHus. ["TapMOHUYecKre KoeOaHusl. 1 but6mmoreka [IOK
YpaBHeHHE rapMOHUYECKUX KojieOanwuii. [IpeBpaiiienre s3Hepruu https://m.edsoo.ru/ffOcaf06
13 JlaGopatopnas pabora «VccrnemoBaHue 3aBUCUMOCTH Ieproaa Mayibix 1 1
KoJieOaHUH TPy3a HAa HUTH OT JUIMHBI HUTH U MaCChI TPy3a»
14  KonebatenbHbli KOHTYp. CBOOOHBIE SJICKTPOMArHUTHBIC KOJICOAHUS 1 bubnmnoreka [HOK
B HJICAJIbHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MKy https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJICOaHUSIMU
15 ®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTHH B UICATBHOM 1 bubnmnorexka HOK
KoJIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4
16 TIpexncraBneHue 0 3aTyXaroIIuX KojeOaHusX. BeIHYy X IICHHBIC 1 bubnmnoreka HOK
MexaHu4deckue kojiebanus. Pesonanc. BeiHyXICHHBIC https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIEOaHHS
17 TlepemenHslit Tok. CHHYCOMIANBHBIN IEPEMEHHBIN TOK. MOITHOCTH 1 bu6muoreka [JOK
MEPEMEHHOT0 TOKa. AMIUTUTY/IHOE U JISHCTBYIOIICe 3HAUYCHUE CUITBI https://m.edsoo.ru/ffO0cbhd34
TOKa U HAMPsHKEHUS
18 Tpancdopmarop. [Ipon3BoacTBO, Iepeaada u NoTpedIcHIEe 1
AJIEKTPUUYECKON SHEPTUU
19 VcrpoiicTBO M MpakTHYECKOE MPUMEHEHHE JICKTPUUIECKOTO 3BOHKA, 1 bubnuoteka [JOK
reHeparopa nepeMeHHOro ToKa, JMHUH 3JeKTporepeaay https://m.edsoo.ru/ff0cc324
20 DKONOTMYECKHe PUCKH MPH MPOU3BOCTBE AeKTposHepruu. Kymprypa 1
MCTOJIb30BAHUS JIEKTPOIHEPTUH B MOBCETHEBHOM JKU3HU
21 MexaHUYECKUE BOJIHBI, YCIOBUS pacrpocTpaneHus. [lepuon. 1 bubmuorexa [IOK

CKOpOCTB PacnnpoCTpaHCHUA U JJIMHA BOJIHBI. HOHCpC‘-IHBIe )51
MMPpOAOJIbHBIC BOJIHBL

https://m.edsoo.ru/ffOcca54
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKTpOoHHEIE IT(POBEIE
n/n Boero Komrponsrbie  TIpakTuucckie W3YYEHUs o0pa3oBaTeNbHbIE PECYpPCHI
paboTsI paboThI
22 3yk. Ckopocth 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TemOp 3Byka 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOcccOc
23  DyeKTpOMarHUTHBIC BOJHBI, HX CBOMCTBA U cKOpOCTh. IlIkana 1 bubmmoreka [JOK
AIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24  TIpuHIMITBI PAIMOCBSI3H U TEJICBUICHHS. Pa3BUTHE CPE/ICTB CBS3H. 1
Pannonokanus
25 KonrponbHas pabota «Konebanusi u BOJHBI» 1 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0cc6f8
26 TIpsMonMHEHHOE pacpoCTpaHCHHUE CBETA B OJJHOPOIHON Cpelie. 1 bubnmnoreka HOK
Toueunsiii ucTouHuK cBera. Jlyd cBera https://m.edsoo.ru/ff0cd350
27 OtpaxxeHue cBera. 3aKOHbI OTpakeHus cBera. [loctpoenue 1 bu6mmoreka LIOK
U300paKEeHUIi B TNIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 Tlpenomnenue cBeta. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHablit 1 bubnmnorexka HOK
YTOJI MMOJTHOTO BHYTPEHHETO OTPaKCHUS https://m.edsoo.ru/ff0cd7{6
29 JlabopartopHas pabota «M3MepeHne mokas3arens MpeIoMICHHUs 1 1 bubmuorexa [IOK
CTeKJIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [locTpoenne n3zodpaxennii B tnH3e. DopMmysa TOHKON JMH3EL 1 bubmuoreka [JOK
VYBeInYeHNE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopartopHas padora «VccnenoBanue CBOMCTB H300paKeHUH B 1 1
JIMH3aX»
32 Jlucmepcwust cBeta. CoXHBIN cocTaB Oenoro cBeta. L[BeT. 1 1
JlaGopatopHnas pabora «Habmronenue nucnepcuu cBeTa»
33 Unrepdepenuus crera. JJudpaxums ceera. Audpakunonnas pemérka 1 bu6muoreka [JOK

https://m.edsoo.ru/ffOced22
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKTpOoHHEIE IT(POBEIE
n/n Boero Komrponsrbie  TIpakTuucckie W3YYEHUs o0pa3oBaTeNbHbIE PECYpPCHI
paboTsI paboThI
34 Tlomepe4HOCTh CBETOBBIX BOJIH. [Tomsipu3anus cBera 1 bubmmoreka [JOK
https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue NpuOOPHI U YCTPOMCTBA M YCIOBUS UX O€30I1aCHOTO 1
IPUMEHEHHS
36 ['paHuUIBI MPUMEHMMOCTH KJIAaCCHYeCKOi MexaHuKu. [locTynarsl 1 Bu6muoteka [JOK
CIEHUATBHON TEOPHH OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCHTEIILHOCTh OJTHOBPEMEHHOCTH. 3aMe]JICHIE BPEMCHHU U 1 bubnmnorexka HOK
COKpAIICHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 DHeprus U UMITYJIbC PENIATHBUCTCKON YacTUIlbl. CBS3b MacChl C 1 bubnmnoreka HOK
JHEPTUCH U UMITYJILCOM. DHEPTHs TTOKOSI https://m.edsoo.ru/ff0cfc68
39 KonrponbHas padora «Onrtrka. OCHOBBI CHICHUAILHON TEOPHU 1 1 bubnmnorexka HOK
OTHOCHUTEIIEHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Dopmyia [Inanka. DHEPrus ¥ UMITYJIbC (HOTOHA 1 bubnuorexa [IOK
https://m.edsoo.ru/ffOcfel6
41 OrxkpeiTre u uccnenoBanue porodrdderra. OnbiTel A. I'. CTonerosa 1 bubmuoreka [IOK
https://m.edsoo.ru/ffOcffc4
42 3akonsl porodddexra. YpaBHenue DitHIuTeitHA 1151 poTodrdhdekra. 1 bubmuoreka [JOK
«Kpachas rpanuna» ¢porodrpdexra https://m.edsoo.ru/ff0d015e
43 aBnenwue cBeta. Ombrtel I1. H. JIeOeneBa. Xumuueckoe JeHCTBHE 1 bubnuotexa [JOK
CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHWUYECKUE YCTPOUCTBA U MPAKTUYECKOE IIPUMEHEHUE: 1
¢doToseMeHT, POoToNaTUHK, COJTHEUHas OaTapesi, CBeTOIUOT
45 Perenue 3a1a4d o TeMe « DJIEMEHTBI KBAHTOBOW OTITHKINY 1 bubnuotexa [JOK

https://m.edsoo.ru/ff0d0302
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKTpOoHHEIE IT(POBEIE
n/n Beero KOHTpOJ'IBHI)Ie HpaKTI/I'-IeCKI/IC H3y4YCHU O6paSOBaTCHBHBIC PECYpPChI
paboTsI paboThI
46 Mopens aroma Tomcona. OmnbiTel Pesepdopaa 1o paccesiHuo o- 1 bubmmoreka [JOK
yactull. [I1anerapHas Mojienp aToma https://m.edsoo.ru/ff0d091a
47 Tlocrynatel bopa 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0dOafa
48 W3nyuenue u noroineHre GOTOHOB MPH MEPEX0/Ie aTOMa ¢ OJTHOTO 1 bubmmoreka [JOK
YPOBHSI SHEPIHH Ha Ipyroit. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa
49 BonHoBbIe cBOMCTBA YacThll. BonHel ge bpoitnsa. KopryckymsipHo- 1 bubnmnorexka HOK
BOJIHOBOU jiyani3M. CHOHTaHHOE M BBIHYKJICHHOC U3JTy4YCHHE https://m.edsoo.ru/ff0d0ca8
50 Ortkpeitue pagunoakTuBHocTH. OnbIThl Pezepdopaa mo onpeneneHmo 1 bubnmnoreka HOK
COCTaBa PaJInOAKTUBHOTO U3TyUYCHHS https://m.edsoo.ru/ff0d0fd2
o1 CgoiicTBa anbda-, 6era-, raMMa-u3rydeHus. Brousane 1
PaJIMOAKTUBHOCTH Ha )KMBBIC OPTAHU3MBI
52 OrtkpbITHE IPOTOHA U HeliTpoHa. M3oTombl. Anbda-pacma. 1 bu6mmoreka LIOK
DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma. ['amMmma-u3nydeHne https://m.edsoo.ru/ff0d1162
53 DHeprus CBSA3M HYKJIOHOB B spe. SnepHble peakiuu. SnepHbrii 1 bubmuoreka [IOK
peaktop. [1po0sieMbl, IEpCIEKTUBBI, SKOJOTHYSCKUE ACTICKTHI SIIEPHOM https://m.edsoo.ru/ff0d1356
SHEPTETHKU
54 DnemeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA. METOIbI 1 bubnmnoreka [JOK
HAOJIOICHNS ¥ PETUCTPAIMH DJIEMEHTAPHBIX YacTHIl. Kpyrubiii cTomn https://m.edsoo.ru/ff0d0e38
«DyH1aMeHTanbHbIE B3auMoielicTBUs. EAMHCTBO usnyeckoit
KapTHHBI MUPa»
95 Bun 3B€3aH0r0 Heba. Co3Be3us, spKue 3BE3/IbI, MIAHETHI, UX 1
BuAMMoOe ABIkeHre. CojTHEUHas cUCcTEMa
56 Comnre. Comaeunast akTuBHOCTD. Mctounuk suepruu Comnima u 3863x 1
57 3BE&3/BI, NIX OCHOBHBIC XapaKTEPUCTHKH. 3BE3/IbI TIIABHOM 1
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Ne Tema ypoka KonuuectBo yacos [Hara OJeKTpOoHHEIE IT(POBEIE
n/n W3YYEHUs o0pa3oBaTeNbHbIE PECYpPCHI

— Bcero Kontponsasie Ilpaktudeckue
paboTsI paboThI

1ocJieIoBaTelbHOCTU. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbIE
IIPEJCTABICHUS O MIPOUCXOKACHNUHU 1 3BoroLMU CoHLA U 3BE3]

58 Mueunbiii [Tyts — Harna ["agakTuka. [TooxeHne u 1BUKCHUE 1
Connua B [N'anaktuke. ["anaktuku. YEpHbBIE OBIPHI B sIAPAX FalakTHK
59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro B3psia. 1
PenukroBoe n3nyuenune. MeraraiakTuka
60 HeperieHHbIe MPOOIEMBI ACTPOHOMUHU 1
61 KonrtposnbHas pabota « DJIIEMEHThI ACTPOHOMUHU M aCTPOPUIUKI 1 1
62 OO6oGraromnuit ypok. Posb Gpu3nku U acTpOHOMUH B SKOHOMHUYECKO#, 1
TEXHOJOTUYECKOH, COIIMAIBHON M ATHYECKON cepax NesITeTbHOCTH
YeJI0BeKa
63 OO6oOmatommii ypok. Posib u MecTo (pM3MKK U aCTPOHOMUH B 1
COBPEMEHHOM HAYYHOU KapTHHE MUPA
64 O6oOmaronmii ypok. Ponb pusndeckoii Teopun B pOpMHUPOBAHUT 1
MIpe/ICTaBICHUH 0 GU3NYECKON KapTUHE MHUpa
65 Oo6oOmaronmii ypok. Mecto pu3MuecKoi KapTHHBI MUPa B 00IIEM 1
psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHHIA O TIPUPOJIE
66 PesepBHBIN ypok. MarHuTHOE TOJIE. DICKTPOMArHUTHAS WHITYKIIHS 1
67 PesepBHbIii ypok. OnTrka. OCHOBBI CIIEIHATBLHON TEOPUU 1
OTHOCHTEIBHOCTH
68 Pesepusiii ypok. KBanToBast huznka. DeMeHTbI aCTPOHOMHUH U 1 bubnmmorexa LIOK
acTpo(U3UKH https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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