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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOil paboueil mporpaMMbl BOCIUTAaHHS ¥ KOHLENIMH TPENOAaBaHUs Yy4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX OpraHu3anusx Poccuiickoii ~ dDenepanuu,
peaTu3yIoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®I'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YUYUTHIBACT HEOOXOJMMOCTb peau3alii MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeAMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UHUCIIE

IpPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

dwu3mKa Kak HaykKa 0 HanOosee o0MIMX 3aKOHAX MPUPOJIBI, BEICTYIIAsl B KAUYECTBE YUEOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUH, H3ydaeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueil u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMEeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTMl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, MOJYYEHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATHh HayYHbIH METOJI TO3HAHUS NPH BBIIOJTHEHUN UMU YUeOHBIX HCCIIEIOBAHUH.

B ocHoBy kypca ¢huzuku st ypoBHS CpeHEero 0011ero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (U3MKHU, BKIHOYAET KAaK BOMPOCH! KIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBiseTcss (OpPMUPOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonozcusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0JIeM palliOHaIbHOTO PUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



Crtep)KHEBBIMU DJIEMEHTaMH Kypca (M3WKH Ha YpOBHE CpEeIHEro oomero oOpa3oBaHHS
SBISAIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEIACTABICHUNA O CTPYKType HOCTPOCHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMHUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeITEeNFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETO 3a CUéT
OpraHHu3aIi IKCIEPUMEHTATBHON JeATENbHOCTH oOyuaroutuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEIMYMH M TOCTAaHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacCUETHBIX W KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a71a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJISIOIINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUS Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BblOOpa (pU3MUecKoW MOJenud A CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrieyeHnto y4ueOHOro mporecca 0a30BBII ypOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3UKH TOMKHO OBITH HEOOXOMMOE JTa00paTOPHOE 0OOPYAOBAHKE IS BHITIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JeMoHCTpaliioHHOE 000py/0OBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 10
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.
JlaboparopHoe 000pyaOBaHHE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBaHMSI JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHI.
OCHOBHBIMU LIENISIMU U3Y4€HUs1 GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYaloUMXCsi K HAayYHOMY HW3YYEHUIO
NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3y4eHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SBICHHS C UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH JUTSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHI.



JlocTiokeHre STUX Iesiell 00ecIieYrBaeTCsl PElICHHEM CIICAYIONIMX 337ad B TpoIecce
M3YYCHHUS Kypca (pU3UKU HA YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

NpPHOOpPETEHUE CUCTEMBI 3HAHUK 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMHpOBaHWE YMEHUH MPHUMEHSATh TEOPETUYECKUE 3HAHUSA JUISI OOBSICHEHUS
GuU3MYECKUX SBJICHWA B TPUPOJE W IS NPUHATHS TPAKTHUYECKUX PEIICHUH B
TIOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs pa3IMYHBbIX 337a4 C SBHO 3aJaHHON (u3mueckon
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIEIN, aJICKBATHON YCIIOBHUSM 3a]1a4H;

NOHMMaHHe (PU3MYECKUX OCHOB W TPUHIIMIIOB JCUCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TJIAHHUPOBAHUS W TIPOBEIACHUS (DU3MUIECKHUX
OKCIICPUMEHTOB, aHAJIM3a W  HHTEpIpeTalMd  WHPOPMALUHU,  ONpEICICHUS
JIOCTOBEPHOCTH MOJyYEHHOTO Pe3ysIbTaTa;

CO3JIaHUE YCIIOBUH JJIsl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON
NEeSITEITLHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero oomero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme mno Gpusmnke nepeyeHb Jad0paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ouzuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHUS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosble ¥ UPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrokeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
gactoTa oOpamieHus. [[eHTpocTpeMUTEeNTbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYn.

Llemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTIOCTPALsS KHHEMATUYECKUX XApAKTEPUCTUK JBHKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue npmxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOUIEHUS ~ MEXAY  NYTSAMH, NOPOWIECHHBIMHM  TEIOM  3a
MOCJIEIOBATEIbHbIE paBHbIE IPOMEKYTKM BpPEMEHHM IpPH PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenune. Buapl TpeHust (1mokosi, ckoybxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagoumnuent tpenns. Cuna conpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynarenpHoO€E 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUs 6 MeXaHUKe

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunerndeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 W3MEHEHMM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

UccnenoBanue cBsA3M pabOThl CHUJIbI C M3MEHEHHEM MEXaHWYECKOW HHEepruM Tejla Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Paspnen 3. MosekyasipHast pu3uka 1 TepMOAHUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOHCKYHHpHO-KI/IHeTHLIeCKOfI TEOpPHU U UX OINBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. Juddysus. Xapakrep ABWKEHHS UM B3aUMOJEHCTBHS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEHM M TBEPABIX Tel W OOBSICHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pazMmepbl moisiekyn. KoimuecTBo BermiecTsa.
[TocTostnHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHUYECKOH SHepruu
TEIUIOBOrO JBWKEHHMS dactul ra3a. [llkama temneparyp KensBrHa. ['a3oBble 3aKOHBL.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OaApOMETP.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OmnbiTel 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOCHCTBUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Onpenenenne Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil o00bEma
KOMHATBHI, IaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsi 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ uzmeHeHus. KonnyecTBo TemnoTel U paboTta. BHYTpeHHsIsI 3Heprus 0JHOATOMHOTO
uJeanbHOro ra3a. Bujpl Temnonepenayu: TEIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonsitue 00 anuabatHoMm mporecce. [lepBbiii 3akoH TepmoauHamuku. [IpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B MPUPO/IE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. KoadduiueHnT nonesnoro aeictBus terwioBoit MamuHbl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHIUIIUOHED.

Llemoncmpayuu

W3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUTKM TIOJ ACMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke MyTEM
TpeHUsI (BUICOIEMOHCTPALIHS).

H3meHeHne BHYTpEHHEH dHepruu (TeMrepaTypsl) Tella Ipu Teruionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHneHcanus. Mcmapenne u  kuneHue. AOCOmOTHasS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId map. Y aenpHas TErioTa mapooopa3oBaHusI.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.



Teépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHM30TPOIHUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramnel. CoBpeMeHHBbIE Marepuanbl. [lnaBneHne W KpucCTaM3anus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuueckue yCcTpOHWCTBA W MPAKTHUYECKOE NPUMEHEHHE: THUTPOMETpP U ICHUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGmonenue narpeBanus U I1aBiICHUS] KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh saexkTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOI0 MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorennman. Pa3HOCTh NOTEHIUANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINdNIeKTPUKHY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOpPA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

ONEKTPUYECKUN TOK. YCJIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. MICTOUHMKM TOKa.
Cuna Ttoka. [TocTOsSHHBII TOK.

Hamnpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) anekTpruyeckoil nenu. KopoTkoe 3amMblkaHue.



DIEeKTPOHHAs IPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTH IOIYIIPOBOIHHUKOB.
CgoiicTBa p—Nn-niepexonaa. [1omynpoBoIHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconuanus. JNEeKTPOIIN3.

DnekTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, dJEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpsl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN TUOJI, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelraHHOE COeIUHEHUE POBOTHUKOB.

[Tpsimoe uM3MepeHue 3IeKTPOABUKYIIEH Cuilbl. KOpOTKOE 3aMblKaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocCylecTBISETCS C Y4ETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuMs, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX IPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIEeCTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BnaxKHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonocus: mpeodbpazoBaHue IBUKEHUHN € UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MTOJIyYE€HUsI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHUCIIE



HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOIWMH,  JJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FaJIbBAaHHKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3auMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CynIeprio3uiMi MarHUTHBIX Tojei. JIMHUM MarHUTHOU
uHaykud. Kaptuna aiuHui MarHuTHOM MHTYKIIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiabp M HampaBiieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DIIEKTPOABMKYILAS CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarHuTHoW uuaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIMKU B IMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIHUH. DJIEKTPOABUKYILAs CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MarHUTHBIM TIOJIEM.

JIuHUY MHAYKIMY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHne MarHuTHOTO NOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1eo0anus
Konebarenpnast cucrtema. CBOOOIHBIE MexXaHWYeCKHWe Koyebanusa. [apmMoHHUYeckue
konebanus. Ilepwon, dacrora, ammoutyga u (asa konebanuil. I[IpyXMHHBII MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUSX.



Konebarenbuplii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KOoeOaTeIbHOM KOHType. AHAJOTUST MEXKAYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUAx. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpedsieHUE DIEKTPUUYECKONH DHEPIHH.
DKOJIOTUYECKHUE PHUCKH TIPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wuCHoab30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKHUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHus.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUM.

Pe3onanc npu mociaenoBaTesbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIWHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnipoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaranutHo#l BoimHe. CBOMCTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpa)X€HWe, MpeJIoMJIeHUe, NoJsapu3amus, audpaxius, uHrepdepeniua. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE M
ObITY.

[TpuHIMIIBI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIIEKTPOMArHUTHOE 3arps3HEHUE OKPY KaIOIIEH Cpebl.

TexHUYEeCKHEe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKaJIbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTUKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEYHBIX U MTPOJIOJIHHBIX BOJH.

Koneb6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGnronenue otpaxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnu u AUGpaKkiiu MEXaHHUYECKUX BOJH.



3BYKOBO pe30HAHC.

Habmionenne cBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMN
KoJie0aHui.

HccnenoBanue  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJspu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETa B OAHOPOIHOU Cperie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHMs cBeTa. [locTpoeHue H300pakeHU B IJIOCKOM
3epKae.

[Ipenomnenne cBera. 3akOHBI IpeJIOMIIEHHs cBeTa. AOCOJIOTHBIM IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IOJHOrO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

CoOuparomue M pacceuBarolue JUH3bl. ToHkass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHJIa TOHKOW JMH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEIMYCHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HAOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(PEPEHLIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoWCTBa M INpPaKTUUYECKOE IPUMEHEHHME: OYKHM, Jiyna, (oToanmnapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OINTHKA, JU(PpPaKIHOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOpHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moziellb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PELIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHTEJIBLHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIFHOCTH: WHBAPUAHTHOCTH MOXYJISI CKOPOCTHM CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. JHEPTHS TTOKOSI.



Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u 3Heprun (HOTOHA C €ro YACTOTOW. DHEPTUsl U UMITYIIBC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 11 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtsel [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpONCTBA M MpPaKTHYECKOE MNpUMEHEHHE: (OTO3JIeMEHT, (HOTOIATUUK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
DoTo3deKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Vznydenne u mornomenue GOTOHOB IPU NEpexojie aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnektpoB. CHekTp ypOBHEHl 3SHEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyaspHO-BOJTHOBOM Ayaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue ycTpOCTBA W NIPAKTUYECKOE NPUMEHEHHUE: CIHEKTpPaJbHbI aHaInu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpseiTHE
paanoakTuBHOCTH. OnBITH Pe3epdopaa o onpeneseHuo cocTaBa pagioakTUBHOTO U3ITYYEHHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
paZMoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepuwiii peaktop. TepmosiaepHblii cuHTe3. [IpoGiemMbl U TEpCHEKTHUBBI  SIEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHnueckue ycTpolcTBa M IPAKTHYECKOE MPUMEHEHUE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass 6oMOa.
Llemoncmpayuu
Cu€TurK MOHU3HPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbel  pa3BuTUA  acTpoHOMHuH. llpukilagHOo€ ¥ MHPOBO33PEHUYECKOE 3HAYCHHUE
ACTPOHOMHUHU.

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

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TIJIaBHOU
IOCIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXAECHNUHN U 3BotoLnu CoslHLA U 3BE311. DTambl KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJICIICHUS MOJIOKEHHsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH cdepax [MeATeTbHOCTH 4YeloBeKa, pOJib M MeCTO (HM3MKM W acTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTc C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHMEM METOJOB HAy4YHOTO MO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojebaTeslbHble IBUKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, ACWCTBUE paJvallud Ha JKHBbHIE
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTa/NIMYecKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonocusi: TUHUU DJEKTpOIEpeiad, TeHEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAsT TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenune yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€HBHBIX PC3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOTO mpenmMera «Du3ukay AOKHBI OTPaKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, MNO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULIUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
paclIupeHHre KU3HEHHOTO OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATM3ALUN OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATEIBbHOMN eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOyyaromerocs Kak akTHMBHOIO U
OTBETCTBEHHOI'O 4JIeHA POCCUICKOIr0 00IIECTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAaMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aluiy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYalMIO M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESITeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyayiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHME TIJIOOAJBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJITAHUPOBAHUE W OCYIIECTBIEHUE JIEUCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIupeHHe OIbITa JEeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIPEAEIIATh LENN JEATENIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIH3a UMEIOIINXCS MaTEPUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3yJbTATOB LM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pusmdeckoi
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/OB pELIeHMs 3aa4
buznyecKoro coaepx aHus, IPUMEHEHHUIO Pa3INYHBIX METO/I0B MTO3HAHMUS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpPIpEeTalHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpH
CO3aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBATh 3aJady, BbIABUTATh
TUNOTE3y €€ pelleHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aQHAIN3UPOBATh TOJYYEHHbIE B XOJ€ pELIeHHs 3aJaud pe3yiabTaTbl, KPUTHUYECKU
OLICHMBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALNUU (PU3NYECKOTO COJIEP’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYLIECTBJISATh IIOMCK, aHAJIW3, CHUCTEMATHU3ALMI0 U
MHTEPIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;



CO37aBaTh TEKCTHl (DU3MYECKOTO COJNEpXKAaHUS B pa3IMYHBIX (opmarax ¢ ydérom
Ha3HAuYeHUs MWHPOPMALMU U LEJIEBOM ayAuTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
IPE/ICTaBICHUS U BU3YaATH3aLlUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUYalbHON paOOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JAESITEIbHOCTH, OPIaHHU30BbIBaTH U KOOPAMHUPOBATH
JEUCTBUS MO €€ JTOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpelesisTh PO C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaH[bl B OOIIMN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh MJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENIbHO COCTABJIAITh IUIAH PELICHUs] PAacCUETHBIX M KAueCTBEHHBIX 3ajJad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacumpsaTh paMK1 y4eOHOTO MpeAMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULIMUA B 00NacTH (PU3UKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JE€ATEIHLHOCTH, OIIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [TO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMBIX JEHCTBUN
Y MBICIIUTENbHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHUIO;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHNUMAs CBOM HEJOCTATKH M JIOCTOMHCTBA;
MPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B nporuiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MTPOrPaMMBbI IO U3UKe AJIs
YPOBHSI CpeIHEro obuero oopa3zoBaHusl y 0OyYaIOLIMXCS COBEPIIEHCTBYETCS AMOILMOHAIbHBIN
UHTEJJIEKT, MPEANoaralonumi chopMUpPOBaHHOCTD:



CaMOCO3HAaHUSsI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, OBITh YBEPEHHEBIM B cebe;

caMOperyJIHpOBaHus, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHATHHBIM
U3MEHEHHSIM U MPOSIBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMIICHHE K JOCTIKCHHUIO LENH U YCIEeXYy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBAThH UCXO/ISl H3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIICH CIMOCOOHOCTh TOHMMATh IMOILMOHAIBLHOE COCTOSHUE NPYrHX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE Pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAOLIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (DU3MUECKUX MOJENe: MarepuanbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJeNu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] NpU pELICHUU
du3nyeckux 3anay;

pacrno3HaBaTh (U3WYCCKUE SBJICHUS (TIPOIECCH) W OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneucTsue Tei, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oXJaKJIeHNUH ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B H30IpOLECCaX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU MPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIbB3YS
¢usnyeckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod()PUIMEHT MOJIe3HOro AEHUCTBUS TEMJIOBOIO
JIBUTATEIS; IPU ONMHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMH BEITUYUHAM;

ONMCHIBATh U3y4YCHHBIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBICHUS
(TIporiecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe oI,
HANpsDKEHHOCTh TIOJISl, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; IPU ONUCAHUHM MPABHIBHO
TPaKTOBaTh (PU3MUECKUH CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX O0O0O03HAueHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJb3ys (DU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Il 3akonsr HploToHa, 3aKOH coxpaHeHus
MEXAHUYECKOM DHEPIuH, 3aKOH COXPAHEHMs MUMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW JHEPIMM TEIUIOBOIO JIBMIKECHUS
MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCcIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, MpU 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBI CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBl OLEHKH
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpU S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTYYCHHOUW 3aBUCHUMOCTH (PM3MUYECKUX BEIMYUH B BUAE TAOIHIl U rpadUKOB, JEIaTh BHIBOJBI
10 pe3yJbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPONCTB U JIAOOpaTOPHOro 000PYAOBAHNUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckol MOJENbI0, HCIOJIb3Ys
¢du3nveckre 3aKOHBI M PUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BHIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (QOPMYJbl, HEOOXOAMMBIE JUIsl €€ pelIeHHUS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYHMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3aAKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaLHIO;

INPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHnH ¢ MPUOOpaMH U TEXHUYECKUMHU yCTPOUCTBAMU, IS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATH paboTy
IPYMNIbl, palMOHAIBHO paclpeneiiaTh OO0sI3aHHOCTM M IJJAHUPOBATh JEATENbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ] KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKOMN
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOYeUHbIH
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, fJepHas MoOJEeIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PeLIeHUN (PU3NUECKUX 3aa4;



pacrio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKask MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JIBIKYIIUHCS 3aps,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JAUCIEPCUS CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAsI PalMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IIUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHIONB3YS (U3MYECKUE BEIMYMHBL: JJICKTPUUECKUM 3apsl], cuja TOKa, OJIJIEKTPUUYECKOe
HaIpsDKEHUE, SJIEKTPUUIECKOE COTPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs AJIEKTPUYECKOrO0 M MAarHUTHOTO TOJEH, MEepHoJ M 4YacToTa KojeOaHWi B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUEHHS M EIUHHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNUHY C JPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasCc (OTOHA, IMEPUOJ TOoJypacmazia, SHEPrusi CBSI3W aTOMHBIX SJAEp, MPU ONUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, HX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAYCHUE (PU3NUICCKON BEITUIHHEI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OpuHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W NAapaJIeNIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
cBeTa, ypaBHeHHEe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHHsI HMIYJIbCa, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOTO pachaja, MpH STOM pa3indarh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE W YCIIOBHS (TPaHHUIIBL,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHJIYKIUU MArHUTHOTO TIOJISI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpPMyITHpOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIepUMEHTa, COOUpaTh YCTaHOBKY U3
MPETIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M OPMYITHUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCHUMOCTH (PU3NYECKHUX BEIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHl MONYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JeidaTh BBIBOABI IO pe3yibTaTam
WCCIIC/IOBAHMS,

coOmoaTh TMpaBmia 0€30IMacHOTO TpyAa TPU TPOBEISHHH HWCCIEAOBAHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHNUS;



pemiate pacyéTHBIE 3aJadyd C SBHO 33/JaHHON (PU3MYecCKOW MOAENbI0, HCIOIb3YS
(I)I/ISI/I‘-IGCKI/IG 3aKOHBbI U MPUHIUIIBI, HA OCHOBC aHAJIM3a YCJIOBUSA 3ala4n BBIGI/IpaTI: (1)I/I3I/I‘ICCKyIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI W (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD MMOJIYYCHHOI'O 3HAUCHUA (1)H3H‘I€CKOI>1 BCJIMYHHBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETNPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCIIONIb30BaTh IPU  PEUICHWH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUU JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH U TPEACTABICHUS yueOHOH u
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOJTYYEHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHUCCKH
aHAJIM3UPOBATh NOTY4aEMyI0 HHPOPMALIHIO;

OOBSACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indarh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS 10 (U3UKE B TIOBCETHEBHOW JKU3HU IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 30POBBS U COOTIOICHHUS HOPM DKOJIOTHYECKOTO TIOBEICHNS B OKPY’KaIOILEH cpeae;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, JIaHUPOBATh paboTy
TPYIIbl, palMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATHL BKJIaJ KaXKXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3MKa U METO/Ibl HAYYHOTO [TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

®a30BbIe IEPEXOIBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso00.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHIYKIMS https://m.edso0.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMAarHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 6] i 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 nggll//ﬁf;;gg/lifﬂcg?c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;Ifg;;?:;szgroullifﬂcgh
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
> Tema ypoka Konrpoabnbsie IIpakruuyeckue Aara unpposrIe
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypeE!
®du3nka — HayKa 0 IpUpo/Ie.
1 Hayunblie MeTZ;[(I)I HO?I;)H:HIfﬂ 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb u Mecto pusuku B

9 (GhOopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBwxenus. [lepemenienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnnorexka [JOK
JBWKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEIHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y cKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

. bubnmuotexa [JOK

7 JIBr>KeHHE MaTepuaabHOM TOYKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada
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https://m.edsoo.ru/ff0c33e6
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[Ipunnun otHOCcUTENbHOCTH [ anumnes.

bubmuorexa [JOK

tTouku. Teopema 00 U3MEeHEHUN
KMHETUYECKOW DHEPrUUn

8 HuepunanbHble CUCTEMBI OTCYETA.
prt B https://m.edsoo.ru/ffOc3be8
ITepsbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 Cyrneprno3uiuu cui. Bropoii 3akox bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MatepuanbHOM TOUKH
Tpetuii 3akoH HeroToHa 11 bubnnoreka [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

PP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunment tpenus.

13 Cuna Zgn OTI/IBJIGI-(})I/I(lS)I HII )71 BI/IE(GHI/II/I bubmmorexa [JOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubmuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK

https://m.edsoo.ru/ff0c4502
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17

18

19

20

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas F3HEPrus yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble M HEMOTEHIMAJIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTUU

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO JKI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkana remneparyp
Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEel KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JBHKECHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMu COCTOSTHUS
Pa3peKeHHOTr0 raza
29 W3omporieccel B neabHOM raze u ux bubnuoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpenHsist sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI U
croco0n! e€ n3meHenus. KoanuectBo bu6nmoreka [JOK
30
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
DHEPTHUsI OJTHOATOMHOTO UICATHHOTO
rasa
bubmuorexa [JOK
31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHbIN mpoiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubnuorexa [IOK

MMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTtumocTs nporeccos B

34 npupojie. Bropoii 3akoH bubmmorexa [JOK
pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 ITpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKH
38 O6o6maromuii ypok «MoekysipHast bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI U OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnoreka [JOK
CBOWCTB KpHUCTaJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
[InaBneHue U KpUCTATUTH3AITHSL.
43 VenbHas TeroTa MaBIeHUs bubmorexa HOK
g ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44
YpaBHEHHE TeIIOBOro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmoreka [JOK
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3apsna. ,HBa BHUIA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc

3apsI0B
ITpoBOIHWKH, TUDIIEKTPUKH U
46 H(?JI OBOIHUKU 3a2))H COXpaHEHUSs bubmmorexa [IOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIN 2IEKTPUIECKHAI bubnmnorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
48 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui 3eKTpoCcTaTHIeCcKOro
49 nond. ITorennuan. PazHocts bubmmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
TIpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM noljw bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmorexa [IOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa LOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
3IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyHHOTO IIpUHTEpA.
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DneKTpocTaTUUeCcKast 3alluTa.
3azemileHue AIeKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3HUCTOPOBY

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

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa AJist OJTHOM (3aMKHYTO)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuMocThs. CBOMCTBa
p—n-nepexona. [lonynpoBoaHUKOBBIE
npubopHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B PaCTBOPAX U

pacruiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [locTosHHbII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U X

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue neMcTBUS https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHuTHOM MHAYKIHH. IJ1C 1

WHIYKIWAW. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHLI,
WHAYKIIMOHHAS TI€Yb

Oo6o06maromuit ypok «MarautHoe
noje. DIEeKTPOMarHUTHAST HHIYKITHS)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT AJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenpnbiii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAHCHUS SHCPIUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BeIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u norpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuorexa [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
[OKa3aTeJis IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue CBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcun
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOpPbI U yCTPOMCTBA U
YCIIOBHSI UX 0€301MacHOTO PUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHrEe BpEMEHH B COKpAIllEHUE morexa L
R https://m.edsoo.ru/ffOcfa42
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U noimorexa L
HMITYTHCOM, DHEprus HOKOS https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 LIOK
nOINOTEKA
41 . A.T.
pororphexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegl)Ha J'I(ii)I(I)Q)OTOB(i)(;@)eKTa bubnxorexa LTOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotodrpdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnunorexa LIOK
47 IT b
OCTYNATRL Hopa https://m.edsoo.ru/ff0dOafa
H3nyyenwne u norionieHue (oToOHOB
48 II I/Iyl';{e eX0/Ie aTOMEIlH co H(;I;o OBHS bubmmorexa [JOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBO nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
PErucTpalny 3JIEMEHTAPHBIX YaCTHII.
Kpyrisbiit cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Bup 3Bé3nnoro neba. Co3se3aus,
SIpPKUE 3BE3/1bl, MIJIAHETHI, UX BUIUMOE
nBrkeHue. CoaHeuHas CHCTeMa
Comnsaue. CoiiHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE311

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJIaKTUK

Bcenennas. Pa3z0oeranue rajaakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBOe U3nyyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B DKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLUATBLHON 1
THUYECKOU cepax AesITeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pons
¢buznveckoii Teopun B GopMUpOBaHIH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




O6o06maromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMarHuTHast MHIYKIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCHUTEJIBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



