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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
benepanbHOi pabGoueil HporpaMMbl BOCHUTAHHMA M KOHLENIMM IPENoAaBaHUsl y4yeOHOTro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanumu,
peaTn3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBiIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kimaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusM OI'OC COO K miIaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHbIM
pe3yibTaraM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3ell (M3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYeOHBIMH IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHETO OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yabTaThl OCBOCHHMS Kypca (U3WKU: JMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

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

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e conepkanue yueOHoro npeamera «duznkay 1o rojgaM 00ydeHusl.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYeCTBE yU4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYyXarolleM MHpeE.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3yIOIUN JJs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTMl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJTYYEHHUSI HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHITIOJHEHUH UMHU Y4EOHBIX HCCIIeI0BaHUI.

B ocHOBY Kypca ¢u3uKH 1 ypOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH Psifl UeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEHl KypcC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beJMHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOLIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOIMYECKHUMHU MTPOOIeMaMHu.



Hoes npuxnaonou nanpasnennocmu. Kypc pU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX PUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COZACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHHs MpoOIeM palluOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMH Kypca (M3WKHM HAa YPOBHE CpeaHEro oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHUs
dbuznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, JJIs ONKUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U IIPOLIECCOB).

CucTteMHO-IeATEIBbHOCTHBIN MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHU3aIi IKCIEPUMEHTAIBHON NEeATENbHOCTH oOyuaroutuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKK — 3TO HCIIOJIb30BAHHUE CHUCTEMBbl ()POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAHMS U OCHAIeHus KabuHeta ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJACHHE OOYYaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMSI 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YyAEIAETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszeia
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaesnoB. /|11 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHUE MpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPIOC COO k MarepHamTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (HU3MKE YYEHHMYECKHX MPAKTUYECKUX paboT U JIeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITHHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAHMUS JOJDKHBI OBITH
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:



dbopMupoBaHHEe UHTEpeca M CTpeMJIEHUS OOydYalolmUXCsl K HAyYHOMY HW3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3y4EeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTABHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOJIH30BaHHEM (DH3UYECKUX 3HAHUN U
HAy4YHBIX JI0Ka3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUM.

JlocTikeHnne 3THX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 337ad B IpoIecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o01iero o0pa3oBaHus:

puoOpeTEeHNEe CUCTEMBbl 3HAHUK 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IuvHbIX 3a7a4 C SBHO 3aJaHHON (U3HYECKOU
MOJICNIbIO, 3a/lay, TMOJPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHue (PU3UUYECKOU
MOJIeJIY, aJIeKBAaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSIHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITENTFHOTO TJIAHHPOBAHUS U MPOBEACHUS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHMM IS PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM, TBOPUECKOM
JIeSITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcs 102 yaca: B 10 kmacce — 0 wacoB , B 11 kimacce — 102 yaca (3 yaca B HEJeIn0).

[Ipennaraemslii B mporpamme mo Gusmnke nepeyeHsb J1adbopaTOPHBIX M MPAKTHUECKUX paboT
SBJISIETCS PEKOMEHIOBAHHBIM, YYMUTENb JIeJIaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U
OTIBITOB C YUETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00YUYaOLIUXCS.



COJEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usznka — Hayka o npupoze. Haydynsie MeTobl MO3HAHMA OKpy»Karomero mupa. Ponb sxcnepuMenTa
¥ TEOPUH B MIPOLIECCE TO3HAHUS MPUPO/IbI. DKCIIEPUMEHT B (hr3HKe.
MonenupoBanue (U3NUECKUX SIBICHUN U mporeccoB. Hayunsle rumote3sl. @U3NUECKUe 3aKOHBI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (pHU3HUYECKUX 3aKOHOB. [IpMHIIUII COOTBETCTBHUSL.

Ponbs u mecto ¢uzuku B GOpMHUPOBAHWM COBPEMEHHOW HAyYHON KapTHHBI MHUPA, B MPAKTHYCCKOM
NEeITEIbHOCTHU JII0ICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBukeHuEe. OTHOCUTENBHOCTh MEXaHMYeCKoro aABmkeHus. Cucrema otTcyéra.
Tpaekropus.

[TepemernieHne, CKOpOCTh (CPeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHE MaTepualbHON
TOUYKH, UX NPOEKIMHN Ha OCH CUCTEMBI KoopAuHAT. Cli0’KeHUE IEPEMELIEHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJIUHEHHOE IBIKEeHHE. ['paduku 3aBUCHMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U MEPEMELICHUSI MaTepUaAIbHON TOYKH OT BPEMEHH.

CBobOonHoe nageHue. Y ckopeHrue cBOOOHOrO NMaIeHuUs.

KpuBonunerinoe nBukeHue. [[BUKEHUE MATEPUAIBHONM TOYKH MO OKPYKHOCTHM C MOCTOSSHHOW IO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCThb, JUHEWHas ckopocTh. Ilepwon u wactora oOpalieHwus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: CIIHIOMETP, JBUKEHUE CHAPSIOB, LIEITHbIE
U pEMEHHBIE NIEPEIayn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUS.

HamnpaBnenue ckopocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

W3ydyeHre HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO OIpeIeJIeHHs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEKY MYTAMH, IPOUICHHBIMU TEJIOM 3a MOCJIEI0BATENbHBIE PABHBIC

IIPOMEKYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUYKEHUHU C HAYAJIBHON CKOPOCTBIO, PABHOW HYIIIO.
N3yuenue ABUKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yuenune nBuxeHus Teaa, OpOIMIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa
[Tpuauun otHocuTensHoCTH ["anunes. [lepssiii 3akoH HeroToHa. MIHEpUHanibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpuHnun cynepno3unmu cui. Bropoil 3akoH HproToHa misi MaTepuaaibHOU
Touku. Tpernii 3akoH HproTOHA /U1 MaTepruaabHbBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buapl Tpenus (1mokosi, CKobxeHus, kauenus). Cwia tperus. Cyxoe tpenue. Cuna TpeHus
CKOJIBXKEHHUSI U cujia TpeHus nokosi. Kospoumnuent tpenus. Cuna cONpoOTUBICHHS MPU JBMKEHUH TeEla B
XKUAKOCTH WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cuiibl OTHOCHUTENBHO OCH BpaieHus. [1nedo cunbl. Y cinoBus paBHOBeCUs: TBEPAOTO Tea.

TexHuueckue ycTpohCcTBa U NMPAKTUYECKOE IPUMEHEHUE: OAIMITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIECHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOJIbEME U MAJCHUH.

CpaBHeHHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3ydeHue aBMKEeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHHUKAIOIIMX B MPYXUHE U PE3UHOBOM 00pasiie, oT
ux neopMarum.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynsc MarepualibHOM TOUYKHM (Tena), CHUCTeMbl MaTepHalbHBIX TOo4YeK. WMIynbc CcHllbl U
M3MEHEHUE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs! UMITyJibca. PEakTUBHOE ABUKEHUE.

Pabora cuinbl. MOIIHOCTH CHITBL.

Kunernyeckas sHeprusi MarepuanbHON ToukH. Teopema 00 M3MEHEHUN KUHETUUECKON SHEPTUH.

[TorenunanbHass sHeprus. [loTeHIManbHas >SHEpPrus ynpyro JAePOPMUPOBAHHON MPYKUHBI.
[TorennuanbHas SHEPrys Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble M HENOTEHIMATIbHBIE CUJIbl. CBSA3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM dHEpruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUueckue ycTpoicTBa M MPaKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONED, NMPYKUHHBIM MHUCTOJNET,
JBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexoa moTeHIIMATBFHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3ydeHne abCOTIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOTHl CHUJIBI C HW3MEHEHHEM MEXaHWYEeCKOW HSHEpruy Tela Ha IpHMepe
pacTsKEHUsI PE3UHOBOTO XKIyTa.

Paspnen 3. MonekyasipHast pu3nka ¥ TepMOANHAMHKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul
OCHOBHBIE TIOJ0KEHUS MOJIEKYISPHO-KMHETHYECKOH TEOPHH U MX ONBITHOE 00OCHOBAHUE.



bpoynoBckoe mmwxenue. Juddysusa. Xapakrep IBHKEHUS W B3aUMOJICHCTBUS YaCTHIl BEIIECTBA.
Mopnenu CTpoeHHS Ta30B, KUIKOCTEH M TBEPIBIX TEN M OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mmozenei. Macca u pazmepsl Mosekyil. KonnuectBo BenectBa. [locrosiHHas ABoraapo.

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

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KMHETUYECKON TEOPUU HIEATBHOIO
ra3a. AOCOIIOTHas TeMIieparypa Kak Mepa CpeJHeil KWHEeTUYECKON YHEPTUU TEIUIOBOTO JBHKEHUS YACTHUIL
raza. lllkana temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
Hanbrona. M3ompolecchl B HI€alNbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHNE U30IPOLIECCOB: U30TEPMa, U30X0pa, u306apa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME AUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MoJeKyd OpraHHYeCKHX
COCTUHEHUH.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogens, HIUTIOCTPUPYIOIAas IPUPOLY 1ABJICHUS ra3a HA CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UCAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne macchl BO3/yXa B KIIACCHOM KOMHATe Ha OCHOBE HM3MEpeHHi 00BbEMa KOMHATHI,
JaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoanHaMuyeckasi cucteMa. BHyTpeHHsIs SHEprusi TePMOIUHAMUYECKONW CUCTEMBI U CIIOCOOBI e
n3MeHeHus. KomuuecTBo TemoTsl 1 paboTa. BHYTpeHHss SHEPTUs 0JTHOATOMHOTO WJIeabHOrO ra3a. Buabl
TEIJIONEePEIayl: TEIUIONPOBOJHOCTh, KOHBEKIMS, H3JIydeHHE. YJelbHas TEINIOEMKOCTh BELIECTBA.
KosmuecTBo TEIIOTHI py TEIIonepesaye.

[Tonsitue 06 aguabatHoM npouecce. [lepBrlii 3aKoH TepMoaAUHAMUKH. [IpuMeHeHne nepBoro 3akoHa
TEpPMOJIMHAMMKH K H3onpoueccam. I'paguueckas uHTeprperanus paboTsl rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TerioBele MamuHbl. [lpuHIMOBL JefcTBUS TemaoBblX MamuH. IIpeoOpazoBaHust sHepruu B
TEIUIOBBIX MamMHax. KoadduuueHnt mnonesnoro neiictBus temmoBoi MamuuHbl. [ukn KapHo u ero
K03(DPUILIMEHT MOJIE3HOTO ASUCTBUS. DKOJIOTHUECKUE MTPOOJIEMBI TETIIOIHEPT€TUKH.

TexHuueckue ycTpoWcTBa M TPAKTUYECKOE TNPUMEHEHHWE: JABUraTelb BHYTPEHHETO CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH 3HEPruu Teja MpHU COBEPLICHUH PadOTHI: BBUIET MPOOKHU M3 OYTBHIIKU MO
NEeHCTBHEM  C)KAaToro BO3JyXa, HarpeBaHue d¢pupa B JaTyHHOH TpyOke TyTéM  TpeHus
(BUICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIiepaTyphl) Tela npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3mepenue yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont



[TapooOpa3oBanne u KoHueHcanws. McmapeHue u KumeHue. AOCONIOTHAs W OTHOCHTEIbHAs
BIQXHOCTh BO3Ayxa. HacelmeHHslidi map. VYxaenbHas TewuioTa NapooOpa3oBaHus. 3aBHCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUSI.

Teépnoe teno. Kpucrannuueckue u amopdHble Teaa. AHU30TPOIIUS CBOMCTB KpucTaylioB. JKuakue

kpuctauibl. CoBpeMeHHbIe MaTepualibl. [lIaBieHue W KpUCTAUIM3AIKs. Y IelbHas TEIUIOTa IUIaBJICHHS.
Cybnumarusi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue yCTpOICTBa U MPAKTHUECKOE MPUMEHEHHE: THTPOMETP U ICUXPOMETp, KaJOopUMETP,
TEXHOJIOTHH MOTYYEHHUS COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

HaGmronenre HarpeBaHus U IIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Tel. ODJEKTpUueckuil 3apsan. [IBa Buaa siekTpuueckux 3apsaaoB. l[IpoBonHukw,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictue 3apsanoB. 3akoH Kymnona. ToueuHsblil 2IeKTpUUEeCKUi 3apsia. DIEKTPUUECKOE MOJIE.
HanpsbkénHocTe  2nektpuyeckoro moid. [IpuHmMn cynepnosunuy 3ieKTpudecKux mnosied. JIuaum
HaNPsHKEHHOCTH AIEKTPUYECKOTO MTOJIA.

Pabota cun snekrpoctarndyeckoro mons. IloreHuman. PasHocte moreHuuanos. IIpoBogHukM U
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J(MainekTpuyeckas NIpoOHUIaeMOCTb.

OnektpoéMkocTs. KonaeHcarop. 31eKTpoEMKOCTh MIIOCKOI0 KOHIEHCATOpa. DHEprus 3apsHKEHHOTO
KOHJIEHCATOpA.

TexHuueckue ycTpoWcTBa M INPAKTUYECKOE INPUMEHEHHE:  DJIEKTPOCKOI,  AJIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHAEHCATOpP, KOMMPOBAJIbHBINA ammapar,
CTPYWHBIN IPUHTED.

Llemoncmpayuu

YCTpoiCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUeCcKast 3allnTa.

JIMdNIeKTPUKY B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JIEKTPOEMKOCTHU IJIOCKOIO KOHJIEHCATOpa OT IUIOIIAAH IJIACTHH, PACCTOSHUS MEXIY
HUMU U TUIEKTPUUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNIEKTPUUYECKUI TOK. Y CIOBHS CYILIECTBOBaHUS JIEKTPUUYECKOro Toka. Mctounnku Toka. Cuia Toka.
ITocTOSIHHEIN TOK.

Hanpspokenue. 3akon OMa Jy1sl ydacTKa Lenu.



DJIEKTPUUYECKOE COMPOTHUBJIEHUE. YICIbHOE CONPOTHBIEHUE BemecTBa. [locinegoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHUE POBOAHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DJIEKTPOABUKYILAs CHJIA U BHYTPEHHEE CONPOTHBIIEHUE UCTOYHMKA TOKA. 3aKOH OMa JJ1sl MOJHOU
(3amMKHYTOM) 31ekTpuueckoi nenu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs TPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTH COMPOTHUBICHUS METAUIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCcTBEHHAs M MPUMECHAs MPOBOAMMOCTh MOIYIpOoBOAHMKOB. CBoicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUI TOK B pacTBOpaxX M paciuiaBax 3JEKTPOJUTOB. DJIEKTPOIUTUUYECKAS AUCCOLIMALIMS.
DIIEKTPOJIH3.

DJIeKTpUUYECKH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHudyeckue YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHUE: aMIepMETpP, BOJBTMETP, peocTar,
UCTOYHUKH TOKa, O3JIEKTPOHArPEBaTEbHBIE NPHOOPHI, AJICKTPOOCBETHTEIbHBIC NPHOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKYyMHBIA JHOJA, TEPMUCTOPHl U (HOTOPE3UCTOPHI, MOJYIPOBOJAHUKOBBIN THOL,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS LMJIMHJIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAAH IONEPEYHOTrO
CEUYEeHMS U MaTepuaa.

CwmenanHoe COeIMHEHUE TIPOBOTHUKOB.

[IpsiMmoe n3MepeHue EeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMbIkaHNe raibBaHUYECKOTO AJIEMEHTa U
OLICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBot pa3psa ¥ NPOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenne smeKTpoABMKYIIEH CUITbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHUS.

Hab6monenue anextpomnusa.

Me:xnpeamernbie CBA3H

Wzyuenue kypca pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCyIIECTBISIETCS ¢ YUETOM COAEPKATENBHBIX
MEXITPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKU, OMOJIOTHH, XUMHUH, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C M3yUYEHUEM METOJIOB HAyYHOTO MO3HAHMS: SIBJICHUE,
Hay4yHBId (akT, rumore3a, Qu3nMyeckas BeIMYWHA, 3aKOH, TEOpHs, HaONIOJCHUEe, DKCIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuka: pelieHHe CHCTeMbl YpaBHEHUMH, JMHeWHas (QyHKuMs, mapaboia, rumepboia, uX
rpauKku U CBOWMCTBA, TPUTOHOMETPUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanudeckoe NBIKEHUE B KUBOUM mpupoje, AUQQy3usi, 0CMOC, TEIIOOOMEH >KHBBIX
OpraHU3MOB (BHIBI TEIJIONIEPEIauH, TEIIJIOBOE PABHOBECHE ), DIICKTPUICCKUE SIBJICHUS B )KHBOU MPUPO/IC.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX Te€J, XKUIKOCTEH M Ta3oB, JJIEKTPUUYECKUE CBOMCTBA METAILIOB,
3JIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.



Texnonozus.: npeodpa3oBaHue ABMKCHUN C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHS B TEXHHUKE,
MOJAIIUITHUKY, WCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HUMITYJIbCa B TEXHHKE (pakera, BOJOMET U Jpyrue),
JBUTATENh BHYTPEHHETO CrOpaHusl, mapoBasi TypOuHa, OBITOBOI XOJIOIMIBHUK, KOHIUITMOHEDP, TEXHOJIOTUN
MOJIy4YEHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCJIE€ HAHOMATEpUAJIOB, M HAHOTEXHOJIOTHH,
JNEKTPOCTaTUYECKas  3allliTa, 3a3eMJIEHHUE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA  NPUHTED,
3IIEKTPOHArpeBaTeIbHbBIE TPUOOPHI, JTEKTPOOCBETUTEIBHBIE TPUOOPHI, raJIbBAHUKA.

11 KUIACC

Pasznea 4. diekTpoauHaMUKA

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3auMoJelcTBHME NOCTOSIHHBIX MAarHUTOB. MarHuTHoe moJe. Bektop
MarHuTHOM WHAYKIUU. lIpyHIMO Ccyneprno3uiuu MarHUTHBIX Mosied. JIMHMKM MarHUTHOM WHIYKIUU.
KapTrHa nuHUN MarHUTHOW MHIYKLIHH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJjie TPOBOJHMKA C TOKOM. KapThHa JUHUN WHIYKIIMW MarHUTHOTO TOJIsi JUTMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KATYIIKM ¢ TOkoM. OmnbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenna, €€ MOAyJdb M HalpaBieHUE. [[BIKEHHME 3apsHyKeHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM noJjie. Pabota cumsl Jlopenna.

SIBneHue 3neKTpoMarHuTHOM UHAYKUUU. [[0TOK BEeKTOpa MarHUTHOM MHAYKIMHU. DJIEKTPOABUKYLIAs
cuia UHAYKIUH. 3aKOH 3JI€KTPOMarHuTHOM MHAyKuuu Papanes.

BuxpeBoe snexktpuyeckoe mose. IIEKTPOJBIKYIIAS CHUJIa MHIYKIUUA B MIPOBOJHUKE, ABUKYIIEMCS
MOCTYIATEIHbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOUMHYKIUH.

DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4ecknue yCTpOHUCTBA U MPAKTUYECKOE MTPUMEHEHUE: MOCTOSIHHBIE MarHUThI, AIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YaCTHULl, MHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIMY MarHUTHOTO TOJIS.

B3aumozeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cwta Amrepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHMOCTD AJIEKTPOJIBIDKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHUS MAaTHUTHOTO TTOTOKA.

SIBieHME CAMOMHIYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

N3yueHne MarHuTHOTO TMOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3gen 5. Koj1ie0aHus 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHumHvle KOae0anus



KonebGarenbnast cucrema. CBoOOmHBIE MeXaHWMYeCKue KoyieOaHus. [apMoHWYeckue KoseOaHwus.
[lepuon, yacrora, ammumutyna U Qasza konedanuid. [IpyXuHHBIH MasTHUK. MaTeMaTHUeCKUH MAasTHHK.
YpaBHeHHUe rapMOHUYECKHX KoJjiebanuii. [IpeBpaiienre sHEprun Npu rapMOHUYECKUX KOJICOaHUSX.

KonebarenbHblil KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UAEAIBHOM K0JIeOaTelbHOM
KOHTYpe. AHaJIOTUsl MEXJy MEXaHWYECKMMU M 3JEKTPOMAarHUTHbIMU KonebaHusamu. Popmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUH B UICATIHLHOM K0JeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxawmux KoiebaHusx. BeiHyKIeHHbIE MeXxaHnuecKkue kojebanus. Pezonanc.
BbIHYX/IeHHbIE 3IEKTPOMarHUTHbIE KOJICOaHUs.

[lepemennbii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSL.

Tpancopmarop. IlpousBoncTBo, mepenadya W NOTPEOJCHHME  DIIEKTPUUYECKOW  SHEPIHH.
OKOJIOTUYECKUE PUCKH IIPU IIPOU3BOJCTBE JIEKTPO3HEprun. KyinbTypa HCIIONb30BaHMsl JIEKTPOIHEPTUN B
IIOBCEIHEBHOM JKU3HH.

TexHudyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPUYECKUN 3BOHOK, I'€HEPATOP
NEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeabHON CUCTEMbI (IPYKMHHBIM WIM MaTeMaTHUECKUI MasTHUK).

HaGuroneHne 3aryxaromux KojJeOaHuu.

HccnenoBanue cBONCTB BhIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CB00OOAHBIE IIEKTPOMArHUTHbIE KOJIEOaHMs.

OcuuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HaNpsKEHUS OT BPEMEHM) AJIs 3JIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mpu mocienoBaTeabHOM —COEOUHEHMM PE3UCTOpA, KAaTyIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue 3aBUCMMOCTH MEpPHOJA MalIbIX KOJeOaHUN Ipy3a HAa HUTH OT JJIMHBI HUTH U Macchl
rpysa.

HccnenoBanne NEPEMEHHOIO TOKa B IEMM M3 IOCIENOBATEIBHO COEAMHEHHBIX KOHAECHCATOPA,
KaTYyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, ycioBus pacrpoctpadeHus. [lepron. CKOpocTs paclipoCTpaHEeHUs U UIMHA
BOJIHBL. [lonepeunbie U Mpo1oJbHbIE BOIHBI. MHTephepeHus 1 qudpakius MEXaHUYECKHX BOJIH.

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

ONeKTPOMarHUTHBIE BOJIHBI. Y CIOBUS U3TyYEHUS 3JEKTPOMarHUTHBIX BOJIH. B3aumMHas opueHTanus
BekTopoB E, B, V B snexkrpomarHuTHON BosHE. CBOWCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
npeoMIIeHue, moasipuzanus, tuppakuus, narepdepennns. CKOpocTh HEKTPOMATHUTHBIX BOJIH.

[[kana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUITBI paIOCBA3H U TENIEBUACHUS. Paaronokanus.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuueckue ycTpoWcTBa M INPAKTUYECKOE IPUMEHEHME: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoNpuUEMHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOTIBHBIX BOJIH.

Kounebromeecs Te0 Kak HCTOYHUK 3BYKA.

HaOnronenue oTpakeHus U MpeaoMIICHUs MEXaHUYECKUX BOJIH.



Hab6nronenue natepdepeHuu u UG pakiinid MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KOoJeOaHHA.

HccnenoBanre CBOWCTB AJIGKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE, MPEJIOMIICHUE, TOJSIpU3alns,
nudpakiys, HHTEpPepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonuHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBeta. ToueuHbIli HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoenue n3o0pakeHui B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI NPETOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTellb MpPEeOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yro oaHoro BHYTPEHHETO OTPaKeHMUS.

Hucniepcust cera. CiioxkHBIN cocTaB Oemmoro ceta. LIBer.

Cobupatoiue 1 paccenBaroniye JUH3bl. ToHKas JuH3a. POKYCHOE PacCTOSHUE U ONTUYECKas cuiia
TOHKOHM JMH3BI. [locTpoenne m300pakeHUi B COOMPAIONINX U pacCceUBarOMIMX JinH3aX. Popmynna TOHKOM
JIVH3BI. Y BeNUUeHNE, JaBaeMoe JTHH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHble HMCTOYHHUKH. YCJIOBHUS HaONIIOACHUS
MaKCHMyMOB M MHUHUMYMOB B HWHTEP()EPCHIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxus ceeta. dudpakiuonHas pemeéTka. YcnoBue HAOMIOACHUS TNIaBHBIX MaKCHMYMOB MpU
NaJIcHU MOHOXPOMATHUECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHu4eckue yCTporuCcTBa M IPAKTUYECKOE MTPUMEHEHHUE: OUKH, JIyna, (oToarmapar, MpoeKIIMOHHBIHI
anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTUKA, AU(PPAKIIHOHHAS PEIIETKA, MTOISPOUI.

Jlemoncmpayuu

[TpstmonuHEtHOE paclipocTpaHeHne, OTpakeHUe U mperoMiieHue cBeta. OnTruueckue mpruOopshI.

[TonHoE BHyTpeHHEe oTpakeHne. Moiesib CBETOBO/IA.

UccnenoBanue CBOMCTB M300paKeHUI B JIMH3AX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Habmronenue nntepdepeHnnu cera.

Habmonenue nudpakiuu certa.

Habmronenue qucniepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO MPU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne nokazaresnst IpeioMIIeHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI crielHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHuipl OPUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. llocTynaTel  crenuanbHOM — Teopuu
OTHOCUTCJIBHOCTU: HMHBAPUAHTHOCTHL MOAYJIA CKOPOCTH CBETAa B BAKYYMC, NPHHIHII OTHOCUTCIBHOCTHU
OUHIITENHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKPAILIEHUE JITHBI.
OHeprus U UMIYJIbC PEINSITUBUCTCKON YaCTHULIBI.
CB43b MaCChI C SHEPTUEN U UMITYIILCOM PEISATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.



Paznea 7. KBantoBasi ¢pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu (PoTOHA € €ro YacTOTON. DHEPTus U UMITYJIbC (POTOHA.

Otkpeitue u uccinegopanue Goroddpdexra. Onwvitel A. I'. CroneroBa. 3akoHbl ¢oTodddexra.
VYpasuenue DitHmreiina 11 potodrddekra. «KpacHas rpanuia» dpotodrddekra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa M MpaKTHYECKOe MpUMEHEeHHE: (OTOANEMEHT, (HOTOJATUMK, COJTHEUHas
Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

CBeToquoI.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -yactuil. [lnaneraphas mojenb
atoma. [loctynarel bopa. M3nyyenue u nornomeHue (GOTOHOB MpHU MEPexojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyroil. Buasl cnekTpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/Ia.

BousinoBeie cBolicTBa yactuul. Bosubl ne bpoins. KoprnycKyisgspHO-BOJIHOBOM Ayaiu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE.

TexHUYeCKHE YCTPONCTBA M TMPAKTUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHain3 (CIEeKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Ornpenenenne JIMHBI BOJIHBI Jla3epa.

HaOnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HaGnronenue nuHeyaToro crekrpa.

Tema 3. Amomnoe sA0po

OKCHEpUMEHTHI, JT0Ka3bIBAIOIIUE CI0KHOCTh CTPOeHUs siipa. OTKpBITHE PaJUOAKTUBHOCTU. OTBITHI
Pesepdopna nmo ompeneneHuto cocraBa paauoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, raMma-
U3ITy4eHus. BiusHue painoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHAa W HeWTpoHa. HykimonHas mozpens sipa I'eiizen6epra—lBanenko. 3apsn sapa.
Maccosoe umncio sapa. M3otomnsl.

Anbda-pacnan. ONEKTPOHHBII M TMO3UTPOHHBIM Oera-pacman. [amma-uznydenue. 3aKkoH
PaJMOaKTUBHOTO pacraja.

DOHeprus cBSA3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepnsle peaknnu. [lenenue u CUHTE3 SAED.

SAnepusiii peaktop. TepmosinepHbiii cunTe3. I[IpobieMbl W HEpCHEKTHUBHI SIIEPHONW HHEPreTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHOU SHEPTETHKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTopl HAOIIOACHUS U PETUCTPAIINH DJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHuueckue yCTpoWCTBa M NMPAKTHUECKOE MPUMEHEHHE: JO3UMEeTp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHast 6om0a.

Jlemoncmpayuu
CuéTYynK MOHU3UPYIOIIUX YACTHII.



Yuenuueckuii sxcnepumenm, rabopamopHule pabomul
HccnenoBanue TpeKoB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Oransl pa3BUTUsA acTpoHOMuUU. [IpHKiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTMBHOCTh. McTounuk sHeprum ConHua u 3BE3M. 3BE3IbI, UX OCHOBHbBIE
XapakTepUCTUKH.  JluarpamMma  «CHEKTpaJIbHBIH  KjJacC —  CBETUMOCTb».  3BE3/Abl  IJIABHOM
II0CJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3]l IJIAaBHOHM IOCIE10BaTEIbHOCTH.
Buytpennee crpoenue 3BE31. CoBpeMEHHbBIE NPEACTABIEHUS O IPOUCXOXKACHUU U 3Boouuu CoiHIa u
3BE3/. OTarbl )KU3HU 3BE3N.

Mineunbii Ilyte — Hama [amaktuka. [lonmoxenue u nBwxenue Connua B [Manmaktuke. Tumbl
rajakTvk. Paguoranaktiuky v kBasapsl. UEpHBIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06ma. PasOeranme ramaktuk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

MacmtabHas ctpykrypa Beenennoii. Metaranaktuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGmonennss HEBOOPYXKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OTIpeieNIeHUs] TOJ0KEHUsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3auss CeBepHOro
HOJIYIIAPHS U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITytu.

O0o0maroniee NOBTOPeHUE

Ponp ¢u3uku M acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTMYECKOH, COIMaTbHOW M 3THYECKOM
cdepax AeATeNbHOCTH YelIOBeKa, POJib U MeCTO (PM3UKU M aCTPOHOMHHU B COBPEMEHHOM Hay4yHOH KapTHHE
MUpa, pojib (HPU3NUECKON TeopuH B (OPMUPOBAHUHU IMPEACTABICHUM O (HU3HUECKON KapTHMHE MHUpPa, MECTO
¢uznyeckoil KapTUHBI MUpa B OOIIEM psSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUN O
IIPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 11 kitacce oCymecTBiIsieTcs: C y4€TOM COIepP KaTeIbHBIX
MEXIPEAMETHBIX CBsI3€l C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduy U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CB3aHHbIE C W3yYEHHUEM METOJIOB HAyYHOIO IMO3HAHUS: SBJIEHUE,
Hay4HbIi (akr, rumoreza, ¢unUeckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHHUE, DSKCIEPUMEHT,
MOJIEITMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: peumieHHUe CUCTEMbl ypaBHEHUI, TPUTOHOMETPUYECKHE (YHKIIMU: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKLUUU Ha OCHU
KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, IPOM3BOJAHBIE JJEMEHTAPHBIX (DYHKIMH, MNpU3HAKK 10A00Us
TPEYroJIbHUKOB, ONpeIeIeHHE MI0MaAN IUIOCKUX GUryp u o0béma Ted.

buonocus: »nextpuueckue SBICHUS B KUBOW NpuUpone, KojeOaTenbHbIE JBUKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIIEHUS B KUBOU NIPUPOAE, AEUCTBUE PAIMALINN HA KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHUE AaTOMOB MU MOJEKYJ, KPUCTAIIIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXAHHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHIEKTPAJIbHBIN aHaTH3.

l'eocpaghua: MarHuTHBIE TOdIOCA 3€MJIM, 3alleKH MArHUTHBIX pyaA, (QOTOChEMKA 3E€MHOMI
IIOBEPXHOCTH, NPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TMHAN IIEKTPOIIEPEIay, FTEHEPATOP NEPEMEHHOTO TOKA, MJIEKTPOIBUIaTENb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHNK, TEICBU30D, aHTeHHA, Tenedon, CBYU-neus, mpoeKIMOHHBIN
ammapar, BOJIOKOHHAsl ONITHKA, COJTHEUHast 6aTtapes..



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebnoro mpeamera «®dusmka» Ha YpoBHE cpegHero obmero odpaszoBanus (0a3oBBIN
YPOBEHB) JOKHO 00ECIEUYHTh JOCTIKEHUE CICIYIOIINX JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro npeamMera «Pu3nKa» IOJIKHBI OTpa)XaTb FOTOBHOCTD
U CIIOCOOHOCTh OOY4arolUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3HUIMEN JUYHOCTH,
CUCTEeMOM LIEHHOCTHBIX OpHEHTAlU{, TMO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IICHHOCTSIM POCCHMCKOro OOIIEeCTBA, pACIIMPEHHUE IKU3HEHHOTO OIbITa W  OIbITa
JESTEIbHOCTH B IPOLIECCE pealn3allii OCHOBHBIX HAIPABICHUNM BOCHMUTATEIbHOW AESITEIBHOCTH, B TOM
YHCJIE B YaCTH!

1) rpa:xnaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIMH OO0YYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YIEeHa POCCUIICKOro 00I1ecTBa;

MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO ACSITEIbHOCTh B HHTEPECAX I'PaXkKIaHCKOro OOIIeCTBa, y1acTBOBAThH B
CaMOYIpaBIIEHUU B 00pa30BaTENbHON OpraHu3aluu;

YMEHHUE B3aWMOJICHCTBOBATH C COIIMAIBHBIMH WHCTUTYTaMH B COOTBETCTBHHM C UX (DYHKIUSIMU H
Ha3HAYECHHEM;

TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JTOCTH)KEHUSM POCCUHCKHUX YYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMl0 W MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE€ B I€ATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas OSCTETHUKY HAyYHOrO TBOPYECTBA, MPHUCYLIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K pa3nyHbIM chepaM NpodecCHOHATBHOW NeATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
(GU3UKON M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBINH BHIOOp Oymymied mpodeccruu M peaan30BHIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3UKH HA TPOTSKEHUH
BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(hOpPMUPOBAHHOCTH YKOJIOTHUECKON KYIbTYphl, OCO3HAHUE TII00ALHOTO XapaKTepa dKOJOTHUYECKUX
npooiewm;

IJJAHUPOBAHUE W OCYIIECTBICHHE JCHCTBHII B OKpPYXAaIONIEH Cpele Ha OCHOBE 3HAHUS LeEJeh
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacIIMpeHue OIbITa ACATCIBHOCTH KOJIOTUUECKON HAMIPABICHHOCTH HA OCHOBE UMEIOLIMXCSI 3HAHHIM
1o pu3HKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

C(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHUS
du3nUecKoil HayKu;

OCO3HAHWE LIEHHOCTH HAy4YHOH [IeITeIbHOCTH, TOTOBHOCTh B IMpolLecce H3y4YCHUs (QU3UKH
OCYIIECTBIISATH MPOCKTHYIO U MCCIICOBATEIILCKYIO EITeIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIFHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OMPENIETIATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTheiBaTh IUIAH pEUICHHs] MPOOJeMbl € Y4YETOM aHajin3a HMMEIOIIHUXCS MaTepHalbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBHI B JEATEIHHOCTH, OILICHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OIEHUBATH
PUCKH MOCIEACTBUHN ACSITEIBHOCTH;

KOOPJMHHUPOBATH U BBIMOIHATH PAa0OTY B YCIOBUSIX PEAbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBare/ibCKue AeiCTBHA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUYECKOIN HAYKU;

BIIQJICTh HaBBIKAMHU Y4YEOHO-MCCIEAOBATEIbCKON U MPOEKTHOW NEATEHOCTH B 00JacTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB pelleHus 3anad (pU3NYECKOro
CoZIepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIAJETh BHJAMH JESATEIIBHOCTA IO TMOJYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpIpeTaluy,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX CUTYaIUsIX, B TOM YHUCJIE MPU CO3/IaHUU YIEOHBIX
IIPOEKTOB B 001acTH (PU3HKHY;

BBISIBJIATh NPUYMHHO-CIICJICTBEHHBIE CBSI3U U AKTyaJIM3UPOBATh 3ajady, BBIABUTATh THIOTE3y €€
pEelIeHs, HAaxXOJWUTh apryMEHThl MJis JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHHH, 3aJaBaTh NapameTpbl U
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHUs 3a/auyd PEe3yNbTaThl, KPUTHYECKU OIEHWUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTHh U (POPMYIUPOBATH COOCTBEHHBIE 33a/la4l B 00pa30BaTEIbHON NEATEIHHOCTH, B TOM YHUCIIE
pU U3y4eHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TIOTy4YeHHS WHGOpMANUU (U3NYECKOTO COJEP>KAaHUS U3 MCTOYHHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHAIIN3, CUCTEMATU3AIUI0 U HHTEPIIPETAINIO HHPOPMAITUU
Pa3IUYHBIX BUJOB U (POPM MpeACTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;



HCIIOJI30BAaTh CPCACTBA I/IH(I)OpMaLII/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTHHA B pCeIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX ¥ OPTaHU3AIMOHHBIX 33J1ad ¢ COOIOACHNEM TPpeOOBaHUI AIPrOHOMUKH,
TEXHUKA O€30IaCHOCTH, THTHUEHBI, PECypCOCOCpeKECHUs, TMPABOBBIX M ATHYECKHUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (DPU3MUYECKOTO COACpXaHMA B Pa3IMYHBIX (opMarax ¢ Y4ETOM Ha3HAYCHUs
UHQPOPMAIIUH U LIEJICBOH ayTMTOPHH, BEIOUpasi ONTUMAIBHYIO (OPMY NPEACTABICHUS U BU3yaTH3allHH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCILHOCTH;

pacro3HaBaTh MNPEANOCHUIKA KOH(MIUKTHBIX CUTYAIUi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BEIOMpATh TEMAaTUKy W METOABl COBMECTHBIX JCHCTBHM ¢ yd4€TOM OOIMHMX WHTEPECOB H
BO3MOKHOCTEH Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATh L€ COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JACUCTBUS 10 €€
JIOCTH>KCHHIO: COCTABIISTh IJIaH JEHCTBUM, paCIPEeeIATh POJIM C YYETOM MHEHUN YYaCTHHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh Ka4eCTBO CBOErO BKJIaJa M Ka)XJOro Y4YacTHHKA KOMaHAbl B OOIIMN pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSIM;

npejyaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C TO3MIMU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalHSX, HPOSBIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JaCT (PM3UKU U aCTPOHOMMH,
BBISBIISATH MMPOOJIEMBI, CTABUTh M (POPMYITUPOBATh COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PELIEHUs! pacuE€THBIX U KaUeCTBEHHBIX 3aJay, IJIaH BBIOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHMUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh ()OPMUPOBAHUIO M TPOSBICHHUIO JPYIUIMM B OO0JIACTH (PU3UKH, HOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:
JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIbTaTOB LIETAM;
BJAJI€Th HAaBbIKAMH I103HABATEJIbHONW pe(IEKCHM Kak OCO3HaHMSA COBEpIIAEMBIX JACHCTBHHA U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
MCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHNUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIHU3€E PE3YNIbTATOB AEATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKH.



B mporecce AOCTHXKEHHS TMYHOCTHBIX PE3yJIbTATOB OCBOCHMS MPOrpaMMbl MO (U3UKE A YPOBHS
cpenHero oOmero oOpa3oBaHHs y OOYYarOIIMXCS COBEPIIEHCTBYETCS AMOLMOHAIBHBIN HHTEIIEKT,
npenoararomui ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUJCTH
HaIlpaBJICHUS PA3BUTHUS COOCTBEHHON SMOIMOHALHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHHUS, BKIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aanTUPOBATHCS K 3MOIIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO LICJIM U YCIEXY, ONTUMU3M,
WHULHUATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/I U3 CBOMX BO3MOYKHOCTEH;

SMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHUE APYTUX, YYUTHIBAThH
€ro IpHU OCYIIECTBIEHUU OOIIEHNUS, CIOCOOHOCTh K COYYBCTBHIO U CONIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTHh BBICTPAUBATh OTHOIICHUS C JAPYTMMH JIIOJbMU,
3a00THUTHCS, IPOSBISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

NPEAMETHBIE PE3YJIbTATbBI

K xonny o6yuyenus B 10 kiacce nmperiMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MecTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHON HayyHOU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKON AESITEIbHOCTHU JIOACH;

YUNTBHIBaTh TPAHULIBI TPUMEHEHMS] H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepuanbHas TOuKa,
UHeplIHaibHas cucTeMa oTcuéra, abCOIIOTHO TBEPJOE TENIO, MJCAbHBIA ra3, MOJIEIN CTPOEHUS Ia30B,
XKHUJIKOCTEH U TBEPBIX TEJ, TOUSUHBIH JIEKTPUUYECKU 3apsaa IpU pelieHnH (PU3NYecKUX 3a/1a4;

pacrio3HaBaTh (PU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHs BEUIeCTBAa M JJIEKTPOJUHAMHKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHENHHOE IBUKEHUE, CBOOOJHOE MaJeHUE Tell, JBUKEHHE IO OKPYKHOCTH,
UHepIUs, B3aUMOAEHCTBHE Tel, TudQy3us, OPOYHOBCKOE IBHKEHHE, CTPOECHHUE >KUIKOCTEH M TBEPIBIX
Tel, W3MEHEHHEe 00bEMa Tel MpU HarpeBaHUU (OXJIAXAEHHUH), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJIEHCAllUs, IUIaBJIEHUE, KPUCTAUIN3allks, KUIIEHUE, BJIaXXHOCTh BO3/lyXa, MOBBIIIEHUE JaBJICHUS ras3a
IIPY €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY IapaMeTpaMH COCTOSHUS ra3a B HU30MPOLECCAX,
JNEKTpU3aLHNs TEJ, B3aUMOJECHCTBHUE 3aps10B;

ONMCHIBaTh MEXAHMYECKOE JIBKEHUE, HUCIOJb3ys (PU3MYEeCKHe BEIMYMHBI: KOOpJIMHATa, MYTh,
nepeMelieHle, CKOpOCTb, YCKOpPEHHE, Macca Tella, Cuja, UMIYJIbC Teja, KUHETHYecKas SHeprus,
NOTEHIMAJIbHAs SHEPrHsl, MeXaHndeckas padoTa, MEXaHHMYECKass MOLIHOCTb; MPHU OMUCAHUU MPABUILHO
TPAaKTOBaTh (U3UYECKUN CMBICT HCIOJNb3YEMBIX BEIWYMH, WX OOO3HAYECHUS M EIUHMIBI, HAaXOJUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BEIMUUHY C APYTUMU BETUUYUHAMU;

ONKCHIBaTh W3YYEHHbIE TEIJIOBBIE CBOMCTBA TE€JN M TEIUJIOBBIE SBJIEHUS, UCHOIb3Ys (U3HUYECKHE
BEJIMYMHBI: JIaBJIEHUE ra3a, TeMIepaTypa, CpPeAHss KUHETHYECKas SHEPrus XaoTUYECKOrO JBUKECHHS
MOJIEKYJI, CPEAHEKBAIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHsISI SHEprusi, padora
ra3a, Ko3(GQUIMEHT MOJE3HOT0 JEHCTBUS TEIUIOBOTO JBUTATENsl; MPU OMKUCAHUU MPABUIBHO TPAaKTOBATh
Gu3nyeCKUi CMBICT HCMOJb3YEMbIX BEIWYHMH, WX OOO3HAUYEHUS W E€AMHUIBI, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUNHAM;

OIKCHIBATh MU3YUYECHHBIE DJICKTPUYECKHE CBOMCTBA BEIIECTBA U JIEKTPUUYECKHE SIBICHUS (IIPOIECCHI),
UCTIONB3Ysl (PM3UYECKHE BETUYMHBL: AIIEKTPUUYECKHM 3apsisl, SJIEKTPUUECKOE MoJie, HANpsHKEHHOCTh OIS,
NOTEHIUAJ, Pa3sHOCTh IOTEHLMANOB; IPU ONUCAHMM MPABUIBHO TPAKTOBAaTh (U3NYECKUNH CMBICI



UCTIOJIb3YEMBIX BEIMYUH, UX OOO3HAYCHMS W EJMHMIBI, yKa3blBaTh (POPMYIIbI, CBS3bIBAIOIIUE TAHHYIO
(GU3NYECKyI0 BEIUUUHY C IPYTHMHU BEIMYMHAMY;

aHaAJU3UPOBaTh (PU3NYECKHE MPOLECCH U SIBIECHUS, UCHONb3Yys (PU3MUYECKHE 3aKOHbI U MPUHLUIIBL:
3akoH BcemupHoro tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW IHEPrUH,
3aKOH COXPAHEHMsI HMITyJbCa, MPUHLUI CYNEPIO3ULMN CHI, HPUHLUII PAaBHOIPABHS HHEPLHUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUYECKYI0 TEOPHIO0 CTPOCHHs BELIECTBA, TAa30BBIE 3aKOHBI, CBA3b
CpeaHel KMHETUYECKOH 3Hepruu TEIUIOBOTO JBMKEHHS MOJEKYJI ¢ aOCOMIOTHOW TeMiepaTypoill, mepBbli
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs 3JIEKTPUYECKOr0 3apsiaa, 3akoH KysoHa, mpu 3TOM pasinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCJOBUS (TpaHUIIBI, OOJACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE€ NPUHLMUIMBI JEHCTBUA MalluH, HOPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nuyath ycJIoBUs UX O€30MIAaCHOTO MCIIOJIb30BAHMS B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh ~ OKCHEPUMEHTHI TI0 HUCCICAOBAHHIO (U3MYECKHX SBJICHUH W  MPOILECCOB C
UCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEpEHHH, Ipu 3ToM (opMyaupoBaTh mpoliemy/3anady U
TUIIOTE3y y4eOHOro 3KCIEPUMEHTa, COOUpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 00OpYIOBaHUS, MPOBOAUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE HM3MEpPEHHS (DU3WYECKHX BEIUYMH, NPH STOM BBIOMPAThH
ONTUMAJIBHBIA CIIOCOO H3MEPEHHsT M HUCIOJb30BAaTh M3BECTHBIE METO/bl OLIGHKM HOrpPEIIHOCTEN
U3MEPEHUM;

UCCIIEI0BaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM IPSAMBIX
U3MEPEHUH, IPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBAThH PE3yIbTATHI MONYYCHHON 3aBUCHMOCTH
(Gu3nuUecKrX BEJIMYMH B BUJE TaOIUL] U TpaMKOB, AeTIaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIIEA0BaHMS;

cobuoaTh NpaBuiIa 0€30MacHOro TpyJda IpU IMPOBEACHUU HCCIEAOBAaHUI B paMKax yueOHOTro
OKCIEPUMEHTa, Yy4YeOHO-UCCIEAOBATEIbCKOM M  MPOEKTHOW  JESATENBHOCTH C  HCIOJb30BAaHUEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pelaTh pacy€THbIE 3a/1a4M C SIBHO 33JJaHHOM (pU3MUECKON MOJIEINbIO, UCTIONb3YS (PU3NUYECKUE 3aKOHbI
U TIPUHIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 337a4 BIOUpPATh (PU3NYECKYIO0 MOJIEINb, BBIIENIATh (hU3NYECKHE
BEJIMYMHBI U (HOPMYJIbl, HEOOXOIUMBIE AJis €€ pEelIeHUs, IPOBOAUTH PACUETHI M OLEHUBATh PEANbHOCTh
MOJIyYEHHOT0 3Ha4YeHUs1 (PU3NUECKOI BEIMUMHBL;

pelaTe KaueCTBEHHBIE 3aJauM: BBICTpPAUBaTh JIOTUYECKHM  HENPOTUBOPEUMBYIO  LIEMIOUYKY
paccyXIeHU ¢ OOpoi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHMUS;

UCIIOJIb30BaTh NPU PEIIEHUH Y4eOHBIX 3a7ad COBpEMEHHble MH(GOPMAIMOHHBIE TEXHOJOTUHU IS
MOMCKa, CTPYKTYpPUPOBAaHMs, WHTEpHpETalMM W MpeJICTaBiIeHUs] Y4eOHOM M HaydyHO-TOMYJISpHOU
UHPOpPMAlLlMK, TOJIYYEHHOM M3 pa3IUYHBIX HCTOYHHUKOB, KPUTUYECKH AaHAIM3MPOBATH IOJydaeMYIO
UH(POPMALIUIO;

MPUBOJIUTH TMpPUMEPHl BKJIaZa POCCUMCKUX U 3apyOeXHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETUYECKHE 3HAaHUSA MO (HU3MKE B IMOBCETHEBHOM KM3HM Uil OOecredeHus
0€30I1aCHOCTH MpHU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHM, JUJIsl COXpPAHEHHS 370POBbS
U COOJTIOZICHUSI HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpyIIE C BBHIIOJHEHUEM PA3IMYHbIX COLMAIBHBIX pOJIEH, MIIAaHUPOBATh pabOTy TPYIIIIHI,
paIlMOHATILHO pacHlpeeNiaTh 00s3aHHOCTU U IUIAHUPOBATh JIEATEIbHOCTh B HECTaHAAPTHBIX CHUTYalHsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KKJOI'0 U3 YIACTHUKOB I'PYIIIbI B PEIICHUE pacCMaTpUBAEMOM MPOOIIEMBI.

K koniy o6ydyenus B 11 kiaacce rnpeaMeTHbIe pe3yabTaTbl Ha 6a30BOM YPOBHE JIOJKHBI OTpa)xaThb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHHI:



JEMOHCTPUPOBATh Ha MPUMEPax pojb U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHON HaydyHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU ACATEIHbHOCTH JIIOJIEH,
LIEJIOCTHOCTb ¥ €JUHCTBO (PU3MUECKON KapTUHBI MHPA;

YUUTBIBATh TPAHUIIBI NMPUMEHEHHS] M3YyYEHHBIX (U3UUYECKUX MOJENCH: TOUCUHBIH SJICKTPUUECCKUN
3apsij, Jy4 CBETa, TOYSUHBIH HCTOYHUK CBETA, SAEPHAs MOJAETIbh aToMa, HyKJIOHHAsi MOJIeNTb aTOMHOTO 1pa
IPU PEeLICHUU QU3NYECKUX 3a/]1a4;

pacrio3HaBaTh (pU3MYECKME SBJIECHUS (MpOLEcChl) M OOBACHATH HX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKMA M KBAHTOBOM (DM3HMKH: OJIEKTPHUYECKash TMPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JACUCTBHUS TOKAa, B3aMMOJEHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs WHIYKIHS,
JielicTBUE MarHUTHOTO I10JI Ha MPOBOJAHUK C TOKOM U JIBUXKYIIMHCS 3apsil, 3JEKTPOMAarHUTHbIE KoeOaHus
U BOJIHBI, MPSIMOJIMHEHHOE pacHpOCTPAaHEHUE CBETA, OTPAXKEHHE, IPEJOMJICHUE, HUHTEepPepeHIts,
Tudpakuus W TOJSApU3alUs CBETa, JHUCIepcus cBera, Qortoanekrpuueckuil 3ddexr (porosaddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs U
UCKYCCTBEHHAsl PaJUOAKTUBHOCTB;

ONKCBHIBaTh U3y4YCHHbIE CBOICTBa BellecTBa (9JIEKTPUYECKHUE, MArHUTHbBIE, OINTHYECKUE,
AIIEKTPUUYECKYIO TIPOBOJUMOCTD PA3IMYHBIX CPEA) M AIIEKTPOMArHUTHBIC SIBICHUS (IIPOIIECCHI), UCTIOIB3YS
¢u3nvecKkrue BEIMYUHBI: AIEKTPUUECKUH 3apsill, CHJIa TOKa, SJEKTPUUYECKOEe HANpsHKEHUE, dIEKTPUIECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHLMAIOB, IEKTPOABIIKYIIAs CUia, padoTa TOKA, MHAYKIUS MAarHUTHOTO
nojs, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPIHs 3JEKTPUYECKOIO0 U MAarHUTHOTO
HoJIeH, TMeproA M dYacTtoTa KojeOaHW B KojeOaTeIbHOM KOHTYpE, 3apsii W CWiIa TOKa B Mpolecce
TapMOHUYECKHX JJIEKTPOMATrHUTHBIX KOleOaHW!, (POKYCHOE PACCTOSIHWE W ONTHUYECKas CUia JIMH3BI, TIPH
ONKCAaHUM NPAaBUIBHO TPAKTOBaTh (DU3UYECKHH CMBICI MCIIOJB3YEMbIX BEJIWYMH, MX O0O3HAueHUs U
€/IMHULIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAOLIME JAaHHYIO (PU3UUECKYIO BETUUUHY C IPYTHMHU BEIMUMHAMU;

ONKCHIBATh W3YyYCHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCIONB3Ys (U3NYECKHE BEIUYHHBIL:
CKOpOCTH 3JIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTA CBETA, SHEPTUS U MUMITYJILC (POTOHA, TEPUO.
NOJIypacmajia, SHepPrusl CBS3U aTOMHBIX sJI€p, IPU OMUCAHUU MPABUIIBHO TPAKTOBAaTh (PM3UUECKUN CMBICIT
UCITIOJIb3YEMBbIX BEIMYUH, UX OOO3HAYEHMsS M €IUHMIbI, YKa3bIBaThb (DOPMYIIBI, CBSI3BIBAIOIIUE JIaHHYIO
(U3NIECKYIO BETMUMHY C IPYTHMHU BEIMYMHAMH, BEIYUCIATH 3HAaUeHUE (PU3MUECKON BEIINYHHEI,

aHATM3UPOBATh (PM3UYECKHE TPOLECCH W SIBJICHUS, UCTIOIB3Yys (PU3UUECKUE 3aKOHBI M MPUHIHUIIGL:
3akoH OMa, 3aKOHBI MOCJEI0BATENBHOTO U MAapaJljIeIbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOH JXoymnsa—
JleHua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKIIMHU, 3aKOH NPSMOJIMHEHHOI0 pachpOCTPAHEHUsS CBETa, 3aKOHbBI
OTpakKeHUsI CBETa, 3aKOHbl NPEJOMJIEHUS CBETa, ypaBHeHHME OiHIITEeNHHa Ui (oTodddexTa, 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHs AJIEKTPHUECKOTO 3apsiia, 3aKOH
COXpaHEHMsI MacCOBOTO YHCla, MOCTYNaThl bopa, 3aKOH paglOaKTUBHOIO pacrnaja, MpU 3TOM pa3jindarhb
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTHMYECKOE BBIPAKEHHE M YCIOBUS (TpaHMIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeNeNATh HaNpaBICHUE BEKTOpPA WHAYKIIMHM MarHUTHOTO TIIOJIS TPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cuibl Jlopenua;

CTPOUTH M ONHCHIBATh N300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJIHATh  OKCHEPUMEHTHl 0 HUCCIEAOBAaHHIO (U3MYECKUX SBICHUH UM  MPOIECCOB C
UCTIOJI30BaHUEM TIPSIMBIX M KOCBEHHBIX HM3MEPEHHI: TPH 3TOM (OPMYIHPOBaTH Npodiemy/3amady u
THITOTE3y Y4eOHOTO DKCIIEPUMEHTA, COOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHUS, TIPOBOAHUTH
OTIBIT U (POPMYIHUPOBATH BHIBOJIBI,

OCYILIECTBIIAATh TNpSIMbIE M KOCBEHHBbIE HM3MEpPEeHHs (U3NYECKUX BEIUYMH, NPH 3TOM BBIOMPAThH
ONTUMAITGHBIA CIIOCO0 W3MEPEHHsT M HWCIOJb30BATh W3BECTHBIE METOABI OICHKH MMOTPENIHOCTEH
WU3MEPEHHUI;



uccjaca10BaTh 3aBUCUMOCTHU (I)I/I3I/I‘-IGCKI/IX BCJIMYUH C UCIIOJIb30BAHUECM ITPAMBIX HBMGPGHHﬁZ IIpu 5TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIbTATHI NOIYYCHHOH 3aBUCHMOCTH (PU3NYECKUX BEINYHH B
BH/IE TaOIHII ¥ TPpadMKOB, JIENIAaTh BBIBOJBI IO pe3yIbTaTaM HUCCIICOBAHHNS;

cobmofaTh IpaBuia 0€30IacHOro Tpyda INpH INPOBEAECHUM HCCICIOBAHUI B paMKax ydueOHOro
IKCIIEPUMEHTA, y4eOHO-MCCIICIOBATEIILCKOW M IPOEKTHOM  JEATENIbHOCTH C  HCIOJIb30BAaHHEM
U3MEPHUTENIBHBIX YCTPOUCTB M J1a00OPaTOPHOTO 000PYLOBAHNS;

penath pacyéTHBIE 33/1a4H1 C SIBHO 33JJaHHON (PM3MUYECKOI MOJIEINBIO, HCHONB3Ys (prU3nYecKue 3aKOHbBI
U IIPUHOUIIBI, HA OCHOBC aHaJIM3a YCJIOBUA 3a/1a4n BBI6I/IpaTL (1)I/ISI/II-IGCKYIO MOJCJ/Ib, BBIACIATH (1)I/I3I/I‘-ICCKI/IC
BEJIMYMHBI U (POPMYIIbI, HEOOXOAUMBIE JUIsl €€ peIIeHus, IPOBOAUTH PAcYEThl U OLEHHUBATH PEATbHOCTD
HOJYYEHHOTO 3HAYeHUsI (PU3NUECKON BEITMYMHEI,

pemiath  KaueCTBEHHBIC 3a/aud: BBICTPAMBATH JIOTUYECKH  HENPOTUBOPEYHMBYIO  IICTIOYKY
paccyXJIeHHii ¢ ONOpON Ha N3YyUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHHS,

HCIIOJIB30BaTh IIpHU PCHICHUU y‘-Ie6HLIX 3ala4 COBPCMCHHBIC I/IH(i)OpMaLII/IOHHBIe TCXHOJOI'uu J1d
IIOMCKA, CTPYKTYPUPOBAHHUS, HWHTEPIPETAlMd W TMpPEJCTaBICHUS Y4eOHOH W Hay4HO-TIOMYJISPHON
uH(pOpMaNKKU, TONY4EeHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAIU3UPOBATH IIOJIy4aeMYIO
UH(POPMALIHNIO;

OOBSACHATH MPUHIUIBI IEUCTBUS MAalllMH, IPUOOPOB U TEXHUUECKUX YCTPOMICTB, pa3iuyaTh yCIOBUS
uX 0€301acHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM KU3HHU;

NPUBOJHUTE TPHMEPHI BKJIaJa POCCUHCKHX M 3apyOe)KHBIX YYEHBIX-(H3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BATh TCOPCTHYCCKHUEC 3HAHHUA 110 (1)I/ISI/IKC B HOBCG[{HGBHOﬁ KHU3HU OJI1 obecrieyeHust
0€30MacHOCTH MpH OOpaIeHNU ¢ NPUOOPAMH M TEXHUYECKHUMHU YCTPOMCTBAMH, Ul COXPAHEHUS 3[J0POBbBS
¥ cOOJIIOICHNSI HOPM KOJIOTHYECKOTO MTOBEJICHUS B OKPY KaroIleil cpere;

paboTaTh B IPyMIE C BHIIOJIHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, IIJIaHUPOBATh pabOTy TPYIIIIbI,
palroOHaJIbHO PacCnpeacisiTh 00s3aHHOCTH U IIAaHUPOBATE ACATCIIBHOCTL B HCCTAHAAPTHBIX CUTyalUAX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KAKJOI'0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE paccMaTpUBaeMOi MPOOIeMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnsie | IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ) 2 2
W3HUKa U METOJIbl HAYYHOTO TTO3HAHUS 0 https://m.eds0o.ru/TFA1bF72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K 1
AHeMatiia > 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Alunamika 0 0 https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 hgpil;l/(;nT.GeI:jch;L.ru 17§41b72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubnnorexka [JOK

@da30BbIE IEPEXOABI

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



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

Hroro no pazneny

24

Pasznen 4. JIEKTPOANHAMUKA

bubmuorexa [JOK
4.1 1
eKTpoCTaTIa 0 https://m.edso0.ru/7f41bf72
ITocTOsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B bubmumoreka [IOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas Bu6moteka [JOK
11 17 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17 1 3
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue U 3JIEeKTPOMarHuTHhIE 12 0 1 bubnnorexa [JOK
' KoJebaHust https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE . 1 0 bubmuoteka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoteka IIOK
2.3 O 11 0 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 30 1 4
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUATIBLHON TEOPUHU 4 1 0 bubmmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4 1 0
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 7 0 0 bubmmorexa LIOK

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



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

bub6nmoreka [IOK
42 CTpoetiiie aToma 4 https://m.eds00.ru/7f41c97c
bu6nuoreka [IOK
43 ATOMIHOE 51pO 3 https://m.eds00.ru/7f41c97¢
Wroro no pazueny 20

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 12 brbmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 12
Pazaen 6. OGOBILAIOIEE IIOBTOPEHUE
bubnunoreka LIOK
1 1
0 Obobuwaiowee nopTopenne o https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 19
PesepBHOe Bpems 0
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka Kontpoabubie | IlpakTuueckue A p
Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
[TocTossHHBIE MATHUTHI U UX
B3auMo/jieiicTBre. MarHuTHoOE 1oJie.
1 BekTop MarHuTHON MHAYKIMU. JInHUK 1 0 0 5.09.
MarHuTHON MHIYKIIMH
MarauTHO€E 1oJIe MPOBOIHHUKA C
TokoM. OnbIT Dpcrena. e Bu6muorexa IJOK
2 BsanmozeicTsne NpoBOHUKOB C . 0 0 o https://m.edsoo.ru/ff0ad474
TOKOM
Jlabopamopnas paboma Nel.
, «Habnrooenue oeiicmeusn . 0 . - 00 BuGmorexa [IOK
MACHUMHOCO NONA HA KAMYUWIKY ¢ https://m.edsoo.ru/ff0ad19a
MOoKOM.
JlelicTBUE€ MarHWTHOTO MOJISI HA
4 IIPOBOAHMK ¢ ToKoM. Cumita Amnepa. 1 0 0
12.09.
Jlabopamopnas paboma N2
: «Hccneoosanue oeilicmeus . . . 12.00. Bu6miorexa [TOK
ROCMOAHHOCO MACHUMA HA PAMKY € https://m.edsoo.ru/ff0ad8d4
moKom»



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4

JleiicTBMe MarHUTHOTO IIOJIS Ha

6 JBIDKYIIYIOCS 3apsSHKCHHYIO YaCcTHILY.

Cuna Jlopennia. Pabota cunst Jloperima 14.09.

, Pemenune 3aa4. mo TGMS 3akoH 19.09. Bu6uorexa IJOK
ammepa. Cuna Jlopenna https://m.edsoo.ru/ffoadb18

8 Mar=uTHbIE CBOIICTBA BEILECTBA.. 19.09.

. 9J‘IeKTp0MaFHI/ITHafi uHayknus. [lotok 21.09. Bu6miorexa LIOK
BCKTOpa MarHHTHON HHIYKIINH. https://m.edsoo.ru/ff0ae176
HamnpaBneHnue HHIYKIIMOHHOTO TOKA . 26.09.

10 [IpaBuio JleHna.

OJ1C unaykuu. 3akoH

11 3JIEKTPOMArHUTHON MHIYKIIUU bubanorexa LIOK
Dapazes. 26.09. https://m.edsoo.ru/ff0ae612

b Buxpesoe anexrpudeckoe nosie. Toku 28.09. Bu6miorexa LIOK
Dyxo. https://m.edsoo.ru/ff0ae72a
Jlabopamopnas paboma Ne3

13 «Hccneooseanue aeénenun 310 bubmmorexa [IOK
IIEKMPOMAZHUMHOI UHOYKUUUY. AV https://m.edso0.ru/ff0ae982
NunykTuBHOCTS. SIBIEHUE

y camonnaykiuu. 31C caMOMHyKIU K. 310 Bu6mmorexa LIOK

3HepFI/I$I MAarauMTHOTIO ITOJISA KaTyHIKH C
TOKOM. 3J'ICKTpOMaFHI/ITHOC ITOJIC.

https://m.edsoo.ru/ff0aeb6c



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHUE: TOCTOSHHBIE MAIHUTHI,

15 ANEKTPOMArHUTBI, HIEKTPOIBUTaTENb, 5.10. bu6morexa LIOK
YCKOPHTEIIH JIEMEHTapHbIX YaCTHII, https://m.edsoo.ru/ff0aeca2
WHIYKIIMOHHAS TIeYb.

O6oOmaromuii  ypok  «MarHutHoe
16 nose. DIeKTPOMArHUTHAS MHTYKIIUSD Bu6morexa LHOK
10.10. https://m.edsoo.ru/ff0c223e
Konumponvnasa pabomahNel no meme

17 «Maznummnoe noe. bu6nmorexa LIOK
IneKkmpomazHUmMHaA UHOYKYUAN. 10.10. https://m.edsoo.ru/ff0aee28
CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.

8 lMapmonnueckue xkonedanus. 1210 Bu6muorexa [OK
YPaBHCHHE rapMOHHYECKHX https://m.edso0.ru/ff0af738
kosebanuil. [IpeBparienne sHepruu.

Jlabopamopnas paboma Nod
«Hccneoosanue 3agucumocmu

19 nepuooa mManvlx Koaebanuil 2py3a Ha 17.10. bubanorexa LIOK
HUmMu om OJIuHbL HUMU U MACCbl https://m.edsoo.ru/ff0afa26
cpy3a»

Konebarenbubid koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusI B
20 U/ICTHHOM K0J1e0aTeIbHOM KOHTYpE. 17.10. bubmorexa LIOK

Amnanorus MCKIAY MCXaHUYCCKHUMU U
SJICKTPOMAariMTHBIMHA KoIeOaHUsIMHU

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

®opmyna ToMcoHa. 3aKOH COXpaHEHUS

21 SHEPIHH B HICAIBHOM KOJIeOaTeIbHOM bubmmorexa LIOK
KOHTYP. 19.10. https://m.edsoo.ru/ff0afb8e
IIpencrasnenue o 3aTyxaromux
KoJieOaHusAX. BeIHYKIeHHbBIE

29 MeXaHHYeCcKHe Konebanus. Pe3onanc. 24.10. Bu6muotexa [JOK
BbIHYXIEHHBIE 2JICKTPOMarHUTHBIC https://m.edsoo.ru/ff0af044
KoJieOaHMs
ABTOKOJICOaHUS

23

24.10.
[lepemennbin Tok. CUHYCOMIAIBHBIA
MepEMEHHBIN TOK. MOIIHOCTh

24 HEPEMEHHOT0 TOKa. AMIUTHTY/IHOE U 26.10. bu6mmorexa [IOK
JICHCTBYIOIIEE 3HAUCHNE CHITBI TOKA https://m.edsoo.ru/ff0af5f8
HaIpsKEHUs.

Konpaencarop u karymka B uenu
25 MEPEMEHHOT0 TOKa bubmmorexa LIOK
7.11. https://m.edsoo.ru/ff0af33c
Pe3oHaHC B aeKTpUUECKOMN LEIH.
26 bubnunorexa LIOK
7.11. https://m.edsoo.ru/ffOafe36
Tpancdopmarop. [IpousBozacTso,
nepenava u norpedieHue
27 9.11.

BHCKTqueCKOﬁ SHEpPIrun



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE AJIEKTPUUYECKOTO 3BOHKA,

bubnunoreka LIOK

. 14.11.
238 re’HepaTopa nepeMeHHOro TOKa, JTMHUN https://m.edso0.ru/ff0b02b4
3JIeKTponepesay.
DKOJOTHYeCKHe PUCKU TpU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
29 KynpTypa ncnons3zoBanus 14.11. bubmmoreka [JOK
KU3ZHU
MexaHuuyecKkre BOJIHBI, YCIOBUS
20 pacnpoctpanenus. [lepuon. CkopocTts 1611 Bu6morexa LIOK
PaclipoCTpaHCHUA 1 JUTHHA BOJIHDL. https://m.edsoo.ru/ffob06ec
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI
3Byk. CKkopocTh 3ByKa. I poMKOCTB
31 3Byka. Beicota Tona. TemOp 3ByKa bubmorexa LIOK
21.11. https://m.edsoo.ru/ff0b07fa
Wnudpa3Byk u ynprpassyk. lllymoBoe . oK
. bubnuoreka L1
32 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.
P by P 21.11. https://m.edsoo.ru/ff0b096¢c
DJEKTPOMAarHUTHBIE BOJTHBI, UX
33 cBoricTBa. lllkama 3MeKTpOMarHUTHBIX
BOJH 23.11.
Omnertel ['epua. OTKpBITHI
34 KoJeOaTebHBINA KOHTYD. brbmorexa [IOK
28.11. https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

HpI/IHI_[I/IHBI PaauoOCBA3U U

35 TeneBuCHU. Pa3BuTre cpeacTB Bu6muotexa [JOK
cBs3u. Paguosokarust. 28.11. https://m.edsoo.ru/ffO0b0db8
Koumponvnan paboma Ne2
36 «Koneoanusa u eonnwvi»
30.11.
[IpsmonuHeitHOE pacpocTpaHeHne
37 CBETa B OIHOPOIHOM cpene. TodeuHblit
UCTOYHUK cBeTa. JIyu cBeTa 5.12.
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
38 cera. [TocTpoenne n300pakeHUH B bubanorexa LIOK
IUIOCKOM 3€pKaie. 5.12. https://m.edsoo.ru/ff0b0c32
[Ipenomnenue ceera. [loaHoe
BHYTpeHHee oTpaxeHnue. [Ipenenbubin’
39 yroJ1 MOJTHOTO BHYTPEHHETO 7.12.
OTpaKEHUHI.
Jlabopamopnas paboma Ne5
40 «H3mepenue noxazamens bu6moreka [JOK
npenomaenus cmexay. 12.12. https://m.edsoo.ru/ffOb12fe
JIunsel. [octpoenue nzobpaxeHuii B
41 J— bubnunorexa LIOK
12.12. https://m.edsoo.ru/ff0b1858
dopmyiia TOHKOM JIMH3bL. Y BEIIMYCHUE
42 J— but6mmorekxa [IOK
14.12. https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

Jlabopamopnas paooma Neb
«Hccneooseanue ceoiicme

43
U300paj)cenuil 6 1UH3AX» 19.12.
Hucnepcus ceera. CIoXHBIA COCTaB
" oenoro ceera. Liper. Jlabopamopnasn 1942 Bu6morexa [IOK
paboma Ne7 «Habriodenue https://m.eds00.ru/ff0b197a
oucnepcuu ceema.
WNurtepdepenmus crera. dudpakus
ceta. [ludpakimonnas pemerka.
21.12.
45
[TonepedyHOCTH CBETOBBIX BOJIH.
46 [Tonspuzanus ceera brbmorexa [IOK
26.12. https://m.edsoo.ru/ffOblaec
OnTryeckue MpuOOPHI U YCTPOMCTBA U
47 YCJIOBHS UX 0€30MaCHOTO TPUMEHEHHS. bubmorexa LIOK
26.12. https://m.edsoo.ru/ff0b197a
['panuIIBI TPUMEHUMOCTH
KJIACCHYECKOW MexaHuKH. [locTymnarsl
48 CIIEIUAIIBHOW TEOPHUU 28.12. buGmiorexa HOK
p https://m.edsoo.ru/ffOb21fe
OTHOCHUTEILHOCTH.
OTHOCUTENHHOCTh OJTHOBPEMEHHOCTH.
49 3ameyieHre BpeMEHH B COKpAIllEHNe

9.01.



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

JUIAHEL.

50

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChl C SHEPTUEU U
UMITYJIbCOM. DHEPIUsl MOKOSI.

9.01.

51

Koumponvnasa paboma Ne3 «Onmuxa.
OcHogvl cheyuanvbHoll meopuu
OMHOCUMETbHOCHLUY

11.01.

52

T'unmoreza M. Ili1anka o kBaHTax.
®oTOoHBI. DHEPTUs U UMITYJILC (OTOHA

16.01.

53

OTKpBITHE U HCCIIEIOBAHNE
dbotorddexra. OnbiTer A. T
CroneroBa. 3akoHbl poTorddexTa.

16.01.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

VYpaBHeHue DUHIITEHHA JIJIs1
¢dotordpdekra. «KpacHas rpaHuna»
dotorddekra.

18.01.

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

JaBnenue cBera. Onbithl [1. H.
JlebGenena.

23.01.

56

Xumudaeckoe aerucTue ceeta. IhdexT
Komnrona.

23.01.

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

TexHuueckue yCcTpoucTBa U
MIPaKTUYECKOE TPUMEHEHUE:

57 (dhoTodeMeHT, (HOTOIATUYNK, COTHEUHAS 25.0L.
Oarapesi, CBETOAHO]]
Pemenne 3agau mo Teme «JI€MEHTHI

58 KBaHTOBOI OIITUKM. Bubmmorexa LIOK

30.01. https://m.edsoo.ru/ffOb2fe6

Mogens aroma ToMmcoHa. OTBITHI

59 Pesepdopa o paccessHUIO 0-9acTHII. bubnnorexa [JOK
[l1aHeTapHas MOZENIb aTOMa 30.01 https://m.edsoo.ru/ffOb2c6c
[Tocrynater bopa. U3nyuenue u
MOTJIOIICHUE (POTOHOB IIPH MEPEXO0JIC

60 aTroMa C OJHOT0 YPOBHS SHCPIUH Ha 1.02.
Ipyrou. Buasl criekTpos
CHnoHTaHHOE U BBIHYKIEHHOE

61 mnyaenne. Jlasep. bubmorexa LIOK

6.02. https://m.edsoo.ru/ff0b31d0

BoimoBele cBorcTBa YacTHIl. BoTHEBI

6 nie Bpowis. KopmyckyaspHO-BOITHOBOK bu6mmorexa [IOK
JLyann3m 6.02. https://m.edsoo.ru/ff0b3658
OTKpBITHE PATHOAKTUBHOCTH. OTBITHI

63 Pesepdopaa 1mo onpeaeneHnio cocraBa bubnuorexa [IOK

64 CaowuctBa anb(da-, 6era-, ramma- 13.02. bu6nunorexa LIOK

u3nydeHus. Bnusaue

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

PaaMOaKTUBHOCTH Ha )KUBBIE
OpraHu3MBbl.

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman.

65 . - 13.02. bubnuoreka HOK
DNEeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edso0.ru/ffob3c5e
pacnax. I'aMmma-usinydyenue.

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.

66 SlnepHble peakIuu.

P P 15.02.
Jenenue snep ypana. Llennas sinepHas

67 caKLusl.

P 20.02.
Anepubin peaktop. [IpoOnemsi,

68 MEPCIEKTUBBI, SKOJOTHUYCCKHE bubnuorexa [IOK
3aKoH paJiMOaKTUBHOIO pacnaja. s 10K

69 Ilepuon nonypacnana HOJINOTEKA

P P 22.02. https://m.edsoo.ru/ff0b444a
Metoapl HAOMIOACHUS U PETUCTPAITTH
70 3JICMCHTAPHBIX YaCTHII. Bubmmoreka HOK
27.02. https://m.edsoo.ru/ff0b4206
DneMeHTapHble yacTullbl. OTKpBITHE
no3utrpoHa. Kpyrislii cTom Bubnuoreka IIOK
1 P b 27.02. i

«DyHIaMeHTalbHbIE B3aUMOJCUCTBHSL.
EnuncTBO u3znyueckor KapTUHBI

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

MUDPa».

OTansl PasBUTHA aCTPOHOMHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE

72 3HAYCHUE ACTPOHOMHH. BHIMMOC 1.03. bubnuorexa [IOK
JBUDKEHHE HeOECHBIX Tell. 3aKOHBbI https://m.edsoo.ru/ff0b4684
Kennepa.
MeTo/1b1 aCTPOHOMUYECKUX
uccinenoBanuii CoBpeMeHHbIe
73 ONTHYECKHUE TEJICCKOIIbI, 6.03.
PaauoTENeCKOIbl, BHEaTMOChepHas
aCTPOHOMUHI.
Cucrema 3emns-Jlyna.
24 bubnmnorexa LIOK
6.03. https://m.edsoo.ru/ff0c0f4c
duznyeckas MpUpoJa MIAHET U MaJIbIX
75 ten COTHEYHOM CHCTEMBI Bu6moreka [IOK
13.03 https://m.edsoo.ru/ff0c0e2a
Bup 3sé3nnoro neda. Co3se3nus,
76 SIPKUE 3BE3BI.
13.03
. Comnne. ConHeuHas aKTI/IBHOCTL." 15.03 BuGmiorexa LIOK
Hcroummk sHeprum ConHIla 1 38€31 https://m.edsoo.ru/ff0c12a8
3B€E3 MBI, HX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIaBHOU
8 20.03.

IOCICI0OBATCIBHOCTH.



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Muneunbid [1yTe — Hama ["anakTuka.

79 IMonoxenue u aswxenue ConHua B Bu6muotexa [JOK
TanakTuke. 20.03. https://m.edsoo.ru/ff0c144c

0 lNanaktuku. Y€pHblie ABIPHI B spax 3.04 Bu6morexa [IOK
FaIaKTiK https://m.eds00.ru/ff0c1550
Bcenennas. Pazberanue rajakTuk.

Teopus bosbmoro B3peIBa.

81 PenuKTOBOE H3ITyYCHHE. 3.04. bu6mmorexa [IOK
MerarajakTuka. HepeI_HCHHBIC https://m.edsoo.ru/ff0c1672
poOIEeMBI aCTPOHOMUHU
Bnytpennee ctpoeHue 3B€3.

- CoBpeMeHHbIE NPEACTABICHUS O 504 Bubnmorexa [IOK
NPOHCXOXKCHUH 1 dBOMoLMH CoHla https://m.edsoo.ru/ff0cl18ac
1 3BE3N
Konumponvnas paboma Ne4 no meme
«Inemenmol K6AHMOBOU ONMUKU.

83 Cmpoenue amoma. Amommnoe a0po. bu6moreka [JOK
Dnemenmot acmponomuu u 10.04. https://m.edsoo.ru/ffOclal4
acmpoghuzuxu»

O6o06matomuit ypok. Ponb pusuku u
ACTPOHOMHUU B YKOHOMHUYECKOM,
84 TEXHOJIOTMYECKOU, COITUATTBHON 1 10.04. bubnuorexa [IOK

3THYECKOM C(i)ean JACATCIIbHOCTH
YCJIO0BCKa

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

O6o0maromuii ypok. Poibs u mecto
(U3HUKN 1 aCTPOHOMHH B COBPEMEHHOMN
Hay4HOU KapTHHE MHpa

12.04.

86

O6o6maromuit ypok. Pomib
(dbuzuveckoit Teopuu B (hopMUpOBaAHUHT
MPEACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpA.

17.04.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2126

87

O6o06mraromuii ypox. Mecto
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEICTABICHUN O IPUPOJE.

17.04.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

[TpakTHUKyM I10 perieHUI0 PU3NIECKUX
3aga4 0o tTeMe "MarauTHOE IoJIe.
DneKkTpoMarHuTHast MHAYKIHs"

19.04.

bubmmoteka IIOK
https://m.edsoo.ru/ffOcld7a

89

[IpakTHKyM 10 penieHno GU3NYECKUX
3a7a4 1mo teMe "MardauTHoOE MmoJIe.
SHGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

24.04.

90

[IpakTHKyM O pEeImIeHuIo 3a/1a4 110
Teme "MexaHudeckue u
3JIEKTPOMArHUTHBIE KoJeOaHus".

24.04.

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc1e88

91

[IpakTHKyM MO pEemIeHuto 3a/1a4 10
TeMme "MexaHudeckue u
3JIEKTPOMArHUTHBIE KoJeOaHus".

26.04.

92

[IpakTuKyM 1O pelIeHuIo 3a1a4 1o

bubnunoreka LIOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Teme "MexaHuueckue u 3.05. https://m.edsoo.ru/ff0c223e
3J€KTPOMArHUTHBIE BOJIHBI".
[IpakTKyM MO pElICHUIO 3a/1a4 1O

93 TeMe "MexaHHYeCKHue U bubnunoreka LIOK
AIIEKTPOMATHUTHBIE BOJIHBI". 8.05. https://m.edsoo.ru/ff0c223e
Pemenue 3anay no teme "OnrTHka.

94 OcCHOBBI crIELIMATIBHON TEOPUU bubmmorexa LIOK
OTHOCHUTEIBHOCTH". 8.05. https://m.edsoo.ru/ff0c245a
Pemenue 3anay no teme "OnrTHka.

95 OcCHOBBI crIELIMATIBHON TEOPUHU bubmmorexa LIOK
OTHOCHUTEIBHOCTH". 10.05. https://m.edsoo.ru/ff0c2572
[IpakTHKyM MO pEMIeHUIO 3a/1a4 1O

96 teme "KBanToBas usnka. DieMeHThI bubmoreka LIOK
aCTPOHOMHUU U aCTPOPHU3UKH". 15.05. https://m.edsoo.ru/ff0c2a22
[IpakTHKyM MO pElIeHUIO 3a/1a4 10

97 teme "KBanToBas usnka. DeMeHTHI bubnmorexa [IOK
aCTPOHOMHUU U aCTPOPU3UKH". 15.05. https://m.edsoo.ru/ff0c2b30
O0630pHOE MOBTOPEHUE pazjena

98 "Kunemaruka" 10 xnace Bubmorexa [IOK

17.05. https://m.edsoo.ru/ff0c2c52
O0630pHOE TOBTOPEHHE pa3iesia
99 "I[I/IHE[MI/IKa” 10 xmacc bubnnoreka HOK
22.05. https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

O0630pHOE MOBTOPEHUE paziena 22.05
"OCHOBBI MOJICKYJISIPHO-KUHETHUECKOM bu6moreka LIOK

100 1
TEOPHUH CTPOCHHMS BeliecTBa" https://m.edsoo.ru/ff0c2e82
O0630pHOE TOBTOPEHUE TEMBI

101102 [ToctosuHbI 251eKTpruyeckuit Tok" 10 . 2405, Bubnmorexa [IOK

- kiacc. Illpome:xxyrounasi (MuTorosast) https://m.edso0.ru/ff0c3044
aTTecTanus
OBLIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MMHUMCTEPCTBO IMPOCBEILEHUSI POCCUICKOI ®ENEPALIMMI

MunucrepcrBo oopazoBanus Pecnydsuku TaTrapcran
TykaeBcKMH MYHUIUNIAJIBHBINA PaiioH

MBOY "Kaamamckaa COLI"

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Ha 3acenanuu IIIMO 3amecTuTeNb TUPEKTOpa 1Mo Hupextop MBOY
YUUTEIIEH IPEIMETOB YBP "Kanmamckas COIL"
€CTECTBEHHO-HAY4YHOT'O
LUK
Kyryesa U.H. Kamanosa B.X.
PykoBoautens HIMO IMpukaz Ne 1 [Tpuka3z Ne 167
or « 29 » 08 2024 r. or « 29 » 08 2024 r.
Kamamosa P. /.
ITpotokom Ne 1
or« 28 » 08 2024r.
PABOYAS ITPOI'PAMMA

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooygaromuxces 10-11 kiaccos






YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» ®duswnka, 10 kirace/ Msakumes I'.5., byxosues b.b., Corckuit H.H. mox penakuueii
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
» ®usmka, 11 knacc/ Mskumes I'.JI., Byxosnes b.b., Yapyrun B.M. non penakiueit

[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1 http://nsportal.ru - cormansHas ceTh pabOTHHKOB 00pa30BaHHMSL.

2 http://markx.narod.ru/pic/ - pusuka B mkose.

3 http://festival.1september.ru/articles/ - pecTrBasp MegaroruuecKux HacH

«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit st yunteneit pU3NKU U UX yICHUKOB.

5 http://www.physics.ru/ - matepuasi mo Gpusuke.

6 www . ege .edu.ru - uapopmanmnonHslit moprai EI'D.

7 http :// school - collection . edu . ru / - equnas xomnekius LIOPoB






