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K OCHOBHOI 00pa3oBaTe/bHOMN MporpamMMe cpeaHero ooiero oopasoBaHHs
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s obyyaromuxest 10-11 kmaccos

(cpeanee oO1iee 0OpazoBaHUE)
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MNOACHUTEJBHASI 3AITMCKA

[Iporpamma mo ¢usnke GazoBoro ypoBHs Ha YPOBHE CpeIHETO OOIIero
oOpasoBaHus paspaboTaHa Ha OCHOBE MOJOXEHHH M TpeGoBaHMil K pesyibTaram
OCBOEHHs OCHOBHOH 00pa3oBaTeNbHOH HpOrpaMMBl, MpeacTaBieHHBIX B OI'OC
COO, a Takke ¢ yuérom denepansHoii paboueit NIPOrpaMMbl BOCIIMTAHHSA H
KOHLICIIUMK HpenojaBanus yyebuoro npeamera «®Dusnka» B 006pa3oBaTeIbHBIX
OpraHMu3aLusiIx Poccutickoit Denepaiuu, peam3yromux OCHOBHBIE
00pa3oBaTelbHbIE IIPOrPAMMBEL

Conepxanne mporpamMMbl 1m0 (H3HKE HANpPAaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOW KapTuHbl Mupa oOyyarommxcst 10-11  kmaccos pu
00y4ennu ux Qusnke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATE/IBHOCTHOIO
noxxozxa. Ilporpamma nmo ¢usuke coorsercrByer TpebGoparnmsam OIOC COO k
TIaHUPYEMBIM  JINYHOCTHBIM, MPEIMETHBIM H METAlpeJMETHBIM pe3yiIbTaTaM
o0ydeHMs, a TakkKe YYHTEIBACT HEOOXOAMMOCTH DEANM3aIliH MEKIIPEIMETHBIX
CBA3eH (DM3MKHM C €CTECTBEHHO-HAYYHBIMM Y4eOHBIMH mpeaMeramu. B  Heif
ONIPCAEIAIOTCS OCHOBHBIC LENH M3yYeHHs: (M3HKH Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHusl, IIAHUPYEMbIE Pe3yIbTATH OCBOCHHS Kypca (PM3HKH: JIHYHOCTHEIE,
METaNpPEIMETHBIC, TIPeIMETHEIE (Ha 6a30BOM ypoBHE).

IIporpamma no ¢usuke BKIHO9aeT:

* IIAHUPYEMBIC PE3yJIBTaThl OCBOEHMS Kypca (hH3UKH Ha 6a30BOM ypOBHE, B

TOM HHCIIe IPEMETHBIE PE3YJILTATHI 110 TOAaM 00 yUEeHNUS;

* cozieprkanme yaebnoro npeamera «dusnka» Mo rogam o6ydeHHs.

Dusnka Kax HayKa o Haubonee OOIMX 3aKOHAX INPHPOJBI, BHICTYIIAs B
Ka4ecTBe y4eOHOro MpeaMeTa B MIKOJNE, BHOCHT CYLIECTBEHHbIH BKIAM B CHCTEMY
3HaHMH 00 oKkpyKatowem mupe. IKonbHBINH Kype (pU3nKK — cHCTEMOOGpa3yIoLHiA
AT €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, OCKOILKY (DM3HUECKHE 3aKOHEI
J€XKaT B OCHOBE MPOLECCOB W SBICHHH, H3y4aeMBIX XUMHEH, OHOIOTHEH,
usuueckoit reorpadmeit u acrpoHomued. Mcmomp3oBaHME W AKTHBHOE
NpUMCHCHHE  (DU3MYECKMX 3HAHMH  ONpeielseT XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHONOrHii B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHHS
KOCMOCa, MOJy4eHHs HOBBIX MaTE€pUalOB C 3aJaHHBIMH CBOWCTBAMH W JIPYTHX.
Wzydenve (u3uky BHOCHT OCHOBHOM BKJIam B (DOPMHPOBAHHME ECTECTBEHHO-
Hay4HOHN KapTHHbI Mupa oO0ydarommxcs, B (OPMHPOBAHHE YMEHHH NPHMEHSThH
HAyYHBIH METOJ NO3HAHHA IIPH BBIITOTHEHNH UMH y4eOHBIX HCCIIEIOBAHMHA.

B ocHoBy Kkypca dusuku mis ypoBHs cpeaHero o6mero o6pa3oBaHHS
IMOJIOYKEH PpAn H,E[,ei:l, KOPTOPBIC MOKHO paccMarpuBarbk Kak [IPpUHIAIIBI €TI0
IIOCTPOEHHUSL.



i

Hoes yenocmnocmu. B COOTBETCTBHH C Hell Kypc SBISETCS JIOTHYECKH
3aBEPUICHHBIM, OH COAEPIKUT MaTepHasl U3 BCeX pas3lenoB (DM3HKH, BKIOYAET Kak
BONPOCHI KITACCHYECKOM, TaK U COBPEMEHHOM (DU3HKHL.

Hoes ecenepanusayuu. B cootBerctBuM ¢ Hell Marepman Kypca (QU3NKH
00BeMHEN BOKPYT (DM3HYECKMX TEOpHIi. Benymmum B Kypce sBusercs
(hopmHpoOBaHME NPENCTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEIIECTBE U
mose.

Hoes eymarumapusayuu. EE peanusaumst TNpeanionaraeT HCIOMb30BaHHE
FYMaHUTAPHOTO IIOTCHIHANA (PU3MYECKON HAYKM, OCMBICIICHHE CBA3M Da3BHUTHSI
Qusuky ¢ pasBuTHeM oOmIecTBAa, a TAKXKE C MHUPOBO33pEHUYECKHMH,
HPaBCTBEHHBIMH U SKOJIOTHYECKUMHU ITPoBIeMaMu.

Hoesn  npuxnaowoti  nanpaenennocmu. Kypc GU3NKH — mpepmonaraet
3HAKOMCTBO C IIHMPOKHUM le}’TOM TEXHUYECKUX M TEXHOJIOIMYECKUX TPUIOKECHHUN
U3YYCHHBIX TEOPHH U 3aKOHOB.

Hoes oxonozusayuu peammsyercs TMOCPEICTBOM BBEHEHHS 3JIEMEHTOB
COLEPKaHHsA, TIOCBAIIEHHBIX SKOJOTMYECKMM IIpOGJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBA3aHBI C Pa3BHTHEM TEXHUKH H TEXHOJIOTHH, a Takxke O0CYXKIeHHUs
po6JIeM palMoHaILHOTO IPUPOIONONE30BAHMS U SKOIOTHYECKOM 6E30MacHOCTH,

CTepXHEBBIMH S]IEMEHTaMH Kypca (U3HKH Ha YPOBHE CPEIHEr0 OGIIEro
00pa3oBaHusl SBJSIOTCA (pu3MUecKue Teopun (HOPMHUPOBAHME MPEICTABJIECHHH O
CTPYKTYPE TIOCTPOCHHs (PM3NYECKOH TEOPHH, oM (PYHAAMEHTAILHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O [PUPONE, TpaHULAX
NPHMEHAMOCTH TEOpPHH, U OIMCAHHS CCTECTBEHHO-HAYYHBIX SBIICHUI M
IPOLIECCOB).

CHCTeMHO-/1eTENIbHOCTHEIH IIOAX0A B Kypce (U3HKH peanusyercs Mpexie
BCETO 3a CYET OPraHM3alUi SKCIIEPMMEHTAIBHON AEATENBHOCTH 00YYarOIIHXCS.
Hst  Ga30Boro ypoBHs Kypca QH3MKH — O3TO HCIIOJNB30BAHHE CHCTEMBI
(DPOHTANBHEIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M  J1abOpAaTOPHBIX pab6or,
KOTOPBIE B NMpOrpamMme 1o (usuke oOLEAMHEHE! B OO CIHCOK yU4EHHYECKHX
MPaKTHYECKUX paboT. Brijenenue B yka3aHHOM NepedHe JabopaTOpHEIX pador,
NpOBOJAMMBIX ~ JUI1  KOHTPOJS M  OLEHKH, OCYIIECTBIIETCS Y4aCTHHKAMMU
00pa30BaTeNbHOrO MpOLEcca MCXON M3 OCOOEHHOCTeH IUIAHHPOBAHHS M
ocHaileHuss kaOunera ¢msuku. Ilpu stoM obecreyumBaercss OBIALEHHE
00y4arOUIMMHUCS YMEHHAMH IIPOBOIMTH KOCBEHHBIE H3MEPEHHUS, MCCIIENOBAHMUS
3aBUCHMOCTCH (DM3MYECKMX BENMYMH M IIOCTAHOBKY OINBITOB IO TPOBEPKE
IPEIIOKEHHBIX THIIOTE3.

bonbiioe BHMMaHME yHEIAETCS pEIIEHMI0 DPAcYETHBIX M KaYeCTBEHHBIX
3anad. Ilpu 5TOM U1 pacyETHBIX 3a1a4 MPUOPUTETOM SBISIOTCS 3a[a4d C SBHO
3a/laHHOU (PH3UYECKOH MOJIENIBIO, TI03BOJIIONIHE IPHUMEHSTH H3YUEHHBIC 3aKOHbI H




3aKOHOMEPHOCTH Kak 3| omHOro pasjenma kypca, Tak u HHTErpUPYsS. 3HAHUS M3
pasHBIX paszenoB. [l KayecTBEHHBIX 3a/1au MPUOPUTETOM SIBIIIOTCS 3aaHus HAa
OOBSICHEHHE MPOTEKaHMsl (PU3NYECKUX SBJICHHWI M MPOIECCOB B OKPYKaloOmIei
KM3HH, TpeOylomme BeIGOpa (M3MUECKOil MOJENH Ul CHUTYalMH MpPaKTHKO-
OpPHMEHTHUPOBAHHOI'O XapaKTepa. '

B coorsercrBun ¢ TpeboBanmsimu PIOC COO Kk MarepHanbHO-
TEeXHHYECKOMY ofecnedeHuIo ydeOHOro mnpouecca 0a30BbIii YpOBEHb Kypca
(pu3nxyu Ha ypoBHE cpeHero 06mero 06pa3oBaHis J0DKEH U3ydaThCs B YCIOBHAX
IPeIMETHOr0 KabuHeTa (DM3MKM WM B YCIOBHSX HWHTErPHPOBAHHOTO KaOHHETA
IIPEIMETOB E€CTECTBEHHO-HAYYHOro LuKia. B kabunere ¢u3mkm K0KHO OBITH
HeoOxoumoe  sraboparoproe 0GOpYAOBaHHE JUIS BBITOIHEHMS YKa3aHHBIX B
nporpaMme 1o Qusuke y9eHHYECKHX MPAKTHICCKUX paboT M JeMOHCTPALMOHHOE
obopynoBanue.

L[eMOHCTpauHOHHoeI obopynoBanue (OPMHpPYETCST B  COOTBETCTBHH C
NPHHIMIOM MHHHUMAIbHOM JIOCTATOYHOCTH M 00ECHEeYMBAEeT IOCTAaH OBKY
MEPEYHACICHHBIX B TIpOrpaMMe Mo (M3MKEe KITIOYEBBIX JAEMOHCTpaluil s
HCCIICIOBAaHMsl ~ M3Y4YaeMBIX  SIBJIGHUH M IPOLIECCOB, OMIMPHYECKUX U
(yHmaMeHTaIbHEIX 3aKOHOB, HX TEXHUYECKHX NPUMEHEHHI.

JlabopatopHoe ofGopynoBaHHe IS YYCHHYECKHX MPAKTHYECKHX paboT
opMupyeTcst B BuIE TEMAaTHYECKUX KOMILIEKTOB M OOECIIEUMBACTCS B PacuéTe
OHOTO KOMIUIEKTa Ha ABYX oOydarommxcs. TemaTHyecKHe€ KOMILIEKTEHI
1abopaTopHOro 00OPYHOBaHHUA JOIDKHBI OBITH ITOCTPOEHBI HAa KOMIUIEKCHOM
HCIIONIb30BaHMH AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKXKE KOMIIBIOTEPHBIX
M3MEPUTEIBHEIX CHCTEM B BUIE 1 poBbIX J1abopaTopuii.

OCHOBHBIMH LEJIMH H3y4eHUs (PU3UKH B 0011eM 00pa3oBaHHHU SBIISIOTCS:

« (hopMHpOBaHUE MTEpECa U CTPEMIICHHS 00yJaromuxcs K HaydHOMY
M3Y4YCHUIO TIPUPOJIBI, Pa3BUTHE HMX HMHTEIUIEKTYaJbHBIX H TBOPYECKHX
CocoOHOCTElH;

* Pa3BUTHE IIPE/ICTABICHUH O HayYHOM METO/E IO3HAHHSI W (hopMUpOBaHHE
HCCIIEI0BATEILCKOI0 OTHOIIECHHUS K OKPYKAFOIIUM SBJICHUAM;

* popMUPOBaHKE HAYYHOIO MHPOBO33PEHHsI KAK PE3yJIbTaTa H3Y4EHHUs OCHOB
CTPOEHMsI MaTePUU M QyHIAMEHTAILHBIX 3aKOHOB (DM3HKH;

e opMupOBaHME YMEHUH OOBSACHATH SBJIEHHS C  HCIOJIb30BAHHEM
(GH3MYECKNX 3HAHUH U HAYYHBIX [[0KA3aTEeNIbCTB;

« OPMHUPOBaHHE MPEACTABICHUH O pPONH (PH3UKH JUIs PasBUTHS JIPYrHX
- €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkenne THX 1eneid obecreynBaeTcs pEelIeHHeM CIeAyIOIInX 3a1ad B

[IpoLecce U3ydeHus Kypca (PU3MKH Ha YpOBHE CpeIHero oomero odpa3oBaHusi:

|




e IpHOOpeTeHne cucTeMbl 3HAHUI 00 001X (U3MYECKHX 3aKOHOMEPHOCTSIX,
3dKOHAX, TEOPHIX, BKIIOYAs MEXAHMKY, MOJICKY/SIPHYIO (DHM3HKY,
3JIEKTPOANHAMHUKY, KBAHTOBYIO (DM3UKY M JIEMEHTHI aCTPO(YU3UKH;

popMHpOBaHME YMEHHH TPHMEHSTH TEOPETHUYECKHE 3HAHHUA  JUIS
OOBSCHEHUs (M3MYECKHX SBICHMI B TPUPOAE M JUIA  TIPHHSTHS
MPaKTHYECKUX PELICHHUH B MOBCEHEBHOM JKU3HH,

*OCBOCHHE CIOCOOOB pEINEHUS PpasIMYHBIX 3a7a4 C SBHO 3aJaHHOI
¢usnyeckoil Mozenblo, 3agav, IOAPA3yMEBAIOIIMX CAMOCTOATEIHLHOE
co3/laHue (PU3UYECKOHN MOJIEIH, aleKBATHOM YCJIOBUAM 3a/1a4H;

*[IOHUMaHHE (DUBHMYECKUX OCHOB M MPUHLMUIIOB [ACHCTBHUS TEXHHYECKHX
YCTPOWMCTB H TEXHOJIOTMYECKUX MPOLECCOB, NX BIHSAHHSA HA OKPYIKAIONIYIO

- cpeny;

*OBJIaJICHUE METOJAAMH CaMOCTOATEILHOIO IUIAHHPOBAHHUSI W IIPOBEACHHS
(bu3HYECKUX SKCIEPHUMEHTOB, aHAIM3a M HHTEPNPETAUNH HHBOPMALHH,
onpeJeeHus 10dTOBEPHOCTH MOTYIEHHOTO PE3YIIbTaTa;

*CO3JJTAHUC YCIIOBHW JUIA Pa3sBUTHA YMEHHWH IIPOEKTHO-HCCIEN0BATENLCKOM,
TBOPYECKOH A€ TETLHOCTH.

Ha nsyyenne Qusuxn (6a3oBblif ypoBeHb) Ha YPOBHE CpPEIHEro OOIIEro
obpasoBanus otBoMTCs 136 wacos: B' 10 kinacce — 68 yacos (2 yaca B HeEI0), B
11 knacce — 68 yacos (2 yaca B HeJEMO).

Ilpennaraemelii B mporpamMme "o (H3uKe IepedeHb J1abopaTOPHBIX W
NPaKTHYECKHX paboT sBIETCA PEKOMEHIOBAHHBIM, Y4HTeNb [elaeT BIOOp
MpOBENCHUs 1abopaTOpHBIX pabOT M ONBITOB C YYETOM HHAMBUIYATLHBIX
0coOeHHOCTEH 00yJaronuXcsl.



COJEP)KAHHUE OBYYEHHUS

10 KJIACC *

Paznen 1. ®u3nka u MeTOIbI HAYYHOI 0 TO3HAHHUS

Ouzmka — Hayka o mpuposie. HaydHble METOIBI MO3HAHMS OKPYKAIOMIErO
MHpa. Polb OKCHEpUMEHTa ¥ TEODHHM B IIPOLECCE MO3HAHMSA IIPHPOLIBL
DKCIIEPUMEHT B (hU3HKeE.

Mopenmposanne (usnueckux sBieHuil u mpoueccoB. Hayuusie rumoressr.
Du3nvecKUe 3aKOHBI U TEOPUH. | paHMITBI IPUMEHHMOCTH (H3NYECKHX 3aKOHOB,
IIpuHLUIT COOTBETCTBHS.

Ponb u mecto Qusukn B GopMUpOBaHMH COBpPEMEHHOI Hay4YHOH KapTHHBI
MHpA, B IPAaKTHYECKOHN AEATETbHOCTH JIIOICH.

Hemoncmpayuu

AHAJIOTOBEIC ¥ UHM(POBBIE H3MEPUTCIBHBIE TIPUOOPHI, KOMITBIOTEPHEIE
JIATYUKH. l

Pasnen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe BmkeHHe. OTHOCHTENBHOCT MEXAaHHYECKOTO JIBHIKECHHS.
Cucrema orcuéra. Tpaekropus.

Ilepemenienne, CKOpOCTh (CpeiHssE CKOPOCTh, MIHOBEHHAs CKOPOCTB) W
YCKOPEHHE MaTepHaNbHOW TOYKM, MX NMPOCKUHH HA OCH CHCTEMBI KOOp/IMHAT.
Croxenue nepeMenieHHH U CIIOKEHHE CKOPOCTE.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MNPAMOIMHEHHOE BIIKECHIE. I'paduxn
3aBUCHMOCTH  KOODAMHAT, CKOPOCTH, YCKOPEHHMs, IyTH U IepeMelleH s
MaTepHaIbHON TOUKH OT BPEMEHH.

Ceoboanoe nasenue. YckopeHue cBOGOJHOTO MaIeHHUS.

Kpuponuneitnoe JBHIKEHHE. JIBHXKEHHE  MaTepUaJbHOH  TOYKH 10
OKPY)KHOCTH C ITOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEHHAS
ckopoctb. [Tepuon u wacrora obpanienns. LleHTpocTpeMuTENBEHOE YCKOPEHHE.

Texuuyeckue ycTpoiicTBa M NpPaKTHYECKOE MPUMEHEHHE: CITHIOMETP,
JBHKEHHE CHAPSAIOB, IICTTHBIE U peMEHHEIE TTepe/lauH.

Hemoncmpayuu

Mogens cucreMbl 0TCYETA, HIUTIOCTPALHS KHHEMATHYECKMX XapaKTEPUCTHK
JIBUYKEHUSL.

IIpeobpa3oBaHue ABMKEHUI C UCIIOJIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

ITafenne Ten B BO3AyXe M B Pa3pesKeHHOM [TPOCTPAHCTBE.

HaGyronenne aBYOKGHMsS Tena, OPOIICHHOrO IOA YIIOM K TOPU30HTY H
TOPU30HTAJIBHO.



H3mepenne yckopeHust CBOOOIHOTO IaCHHS.

Hanpasnenye ckopocTu mpu IBUKEHUH [0 OKPYKHOCTH.

Yuenuueckuiu axcnepumenm, nabopamoproie pabomoi

M3yuenne HEpaBHONEPHOTO NBWXKEHHS C LETbI0 ONPEIENCHHs MIHOBEHHOMN
CKOpOCTH.

Hccnenosanue COOTHOIIEGHHS MEXKTY [yTSMH, NPOHJEHHBIMH TElOM 3a
NOC/IEIOBATEILHEIC  PABHBIC TMPOMEXKYTKM BPEMEHH IIPU  PaBHOYCKOPEHHOM
JBIKECHHHU C HA4YalbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3ydyenue ABHKEHUS MIAPUKA B BA3KOHM JKUIAKOCTH.

Wsyuenne auxenus tena, OpOLIEHHOT0 TOPU30HTANILHO.

Tema 2. lunamuka

[lpunuun  otHocuTenbHocTH  lamumes.  Ilepseiit  3akon  HeloToHa.
HuepuuanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwii. Bropoii 3akon HeloTona
IJIst MatepruanbHon Touky. Tpernit 3akon HproToHA /U1t MaTepHaIbHBIX TOYEK.

3akon BcemupHOro TsaroreHms. Cmia Tmsokectd. I[lepas kocMHYeckas
CKOPOCTh. |

Cuna ynpyrocru. 3akon I'yka. Bec tena.

Tpenue. Buzpl Tpenus (mokos, ckonbxeHus, kauenus). Cuna tperns. Cyxoe
TpeHne. Cuna TPeHuUsl CKOIBKEHHs M CHIa TpeHus mokos. Koaddument tpenus.
Cuna conpoTHBIIEHUS NPH ABHKEHHUH TeJla B )KMIAKOCTH HIIM rase.

[loctynarensHOE U BpaIaTeNbHOE JBIKEHHE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT CHIBI OTHOCHTENBHO * OCH BpalieHus. Ilnedo CcHibl.  YCIIOBHS
paBHOBECHs TBEPJAOrO TeJa.

Texunyeckne yCcTpoOHCTBA M MPaKTUYECKOE MPUMEHEHME: MOIIUIIHHIKY,
JBIDKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu

SIBneHne MHEPIHH.

CpaBHeHne Macc B3aUMOJIEHCTBYIOIHX Tell.

Bropoii 3akon HeiotoHa.

Nzmepenmue cui.

CrnoxxeHue CHIL

3aBHCHMOCTbD CHJIbI YIIPYTOCTH OT Ae(hopMaliH.

HesecomocTs. Bec Tena npu yckOpeHHOM NOXBEME U TTaJeHHH.

CpaBHeHME CHII TPEHMS TIOKOs1, KAYEHHsI ¥ CKOJIBKEHHSI.

YcnoBus paBHOBeCHs TBEPAOrO Tesa. Buisl paBHOBECHS!.

Vuenuueckuit sxcnepumenm, nabopamoprvie pabomet

N3yuyenne nBuxeHus Opycka o HaKJIOHHOW TUIOCKOCTH.



Hccnenosanne 3aBUCHMOCTH CHJI yIIPYTOCTH, BO3HHUKAIOIIHX B OpY)KUHE H
Pe3UHOBOM 00pasie, oT ux AedopManum.

Hccneposanne ycmoBumii paBHOBeCHs TBEPHOrO Tema, HMMEIONIEr0 OCH
BpALLCHUS.

Tema 3. 3akonur COXpaneHus ¢ mexanuxe

Ammynse MaTepuanbHOM TOYKM (Tena), CHCTEMbI MaTepHalbHBIX TOYEK.
MMnynsC cunibl M M3MEHEHHE MMITy/JbCa Tela. 3aKkoH COXPaHEHHUsI UMITYJIbCa.
PeaktuBHOE nBHIKEHME.

Pabora cuiibl. MOIIHOCTE CHITEL.

Kunerndeckas sHeprus MaTepHaIbHOH TOUKH. Teopema 00 wu3meHenun
KMHETHYECKON SHEPTUH. :

IMorenuuansHas SHEPTH. IorenmmansHast SHEpPrHUs YIIPYTO
neGOpMHPOBAHHOM  NPYXMHEL.  [loTeHnMaIbLHAs SHeprus  Ttena  BOIM3HM
IIOBEPXHOCTH 3EMITH.

[lorenuuanbuple ¥ HemOTeHHMANbHBIE  cWabl,  CBS3b paboTHI
HCTIOTCHIMAIPHBIX CHJI C M3MCHEHHEM MEXaHWYECKOH JHEPrUH CHCTEMBI Tell.
3aKOH COXpaHEHMs MEXaHMYECKOH IHEprHUH.

Yrpyrue u Heynpyrye cToJIKHOBEHHSL.

Texnuyeckue ycTpoicTBa M NMPAaKTHYECKOE MPHMEHCHHE: BOIOMET, KOIEp,
TPY)KUHHBIN TIUCTOJIET, ABWKEHUE PAKeT.

Hemonempayuu

3aKOH COXpaHEHHs UMITYJILCA.

PeakTuBHOE NBHXKEHME.

Tlepexoz noTeHNMANBHOM IHEPrHH B KHHETHYECKYIO 1 o0parHo.

Vuenuueckuii sxcnepumenm, aabopamopuvie pa6omer

M3ydenne abComoTHO HEYHPYroro yaapa ¢ MOMOLIBEO JIBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanne CBI3u paGoTHI CHIIBI ¢ M3MEHEHHEM MeXaHHYeCKOil SHEPTUn
TE€Jla Ha IPUMEPE PACTSHKEHNUs] PE3HHOBOTO JKI'yTa.

Paznen 3. Mosnexynsipyasi pusuka u TepMoAMHAMHKA

Tema 1. Ocrosvt MoNeKynApHO-KUHEMUUECKOTi meopuu

OCHOBHBIE MOJIOKEHHS MOJEKYIIPHO-KHHETHIECKO TEOPUH M X OMBITHOE
obocHoBanue. BpoyHoBckoe nsuwkenme. JIuddysus. XapakTep IBW)XEHHS U
B3aHMOJICHCTBHSI YaCTHI[ BeIIecTBa. MOJIENM CTPOGHHS Ta30B, JKHAKOCTEH
TBEPIBIX TEJ M 00BACHEHHE CBOMCTB BENIECTBA HA OCHOBE 3THX Mojeneii. Macca u
pasmeps! Mostekyi1. Kommuectso Bemeersa. [locrosuuas Asorapo.

TermoBoe pasHoBecue. Temneparypa u eé usmepenue. Lllkana TeMIIepaTyp
Lenbcus.



Mogens  mpeaneHoro rasa. OCHOBHOE  ypaBHEHHE MOJIEKYIISIPHO-
KUHETHYECKOW TEOPHU HJeaJbHOro rasza. AGcComroTHas TEeMIIepaTypa Kak mepa
Cpe/iHeH "KMHETUYECKOH SHEPrHMH TEIUIOBOTO JBWKCHMsI 4acTHi rasa. Lllkana
Temnepatyp Kenbsuna. ["asoBrle 3akonbl. YpaBHeHME Menneneesa—Kinamneiipona.
3akon [lanbrona. M3onponeccsl B HAeaIbHOM Tase ¢ MOCTOSHHBIM KOMHYECTBOM
BemecTBa. | paduueckod TpencraBeHue H30IIPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

Texundeckue yCTpOHCTBA M MpPAKTHYECKOE IIPUMEHEHHUE: TEPMOMETP,
H6apomerp.

Hemoncmpayuu

OmnbITBL, NOKa3BIBAIONIME MMCKPETHOE CTPOEHME BEIIECTBA, (dororpaduu
MOJIEKYJI OPraHHYECKHUX COETHHEHMIA.

Omnprte! 10 1 dy3un xKuIKOCTE U Ta30B.

Mozens 6poyHOBCKOro JBHKEHHUSI.

Mopnens omnerra Illtepna.

OIBITHL, JIOKa3BIBAIOIIHE CYIIECTBOBAHUE MEKMOJIEK YIISIPHOT'O
B3aUMOJIEHCTBHA.

Mogens, HHHIOCTPH?YIO]L{&H NPUPOZY AABJICHHUS ra3a Ha CTCHKH COCYy/Ia.

OMNBITEL, WUNOCTPUPYIOIIME YpaBHEHHWE COCTOSIHHS WIEATBHOTO Tasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, aabopamopnvie paGomer

Onpezenenne Macchl Bo3gyxa B, KIACCHONH KOMHATE HAa OCHOBE M3MEpPEHUH
00BEMa KOMHATHI, IaBICHHs H TEMIIEPATYPHI BO3IYXa B HEHl.

Hccrnenosanue 3aBUCMMOCTH MEX1y IapaMETPaMH COCTOSHHUS pa3pekeHHOro
rasa. '

Tema 2. Ocnoevt mepmoounamuxu

Tepmonnnammaeckas cuctema. BHYTpeHHS DHEPIUsS TepMOIMHAMHYECKOL
CHCTEMBI U CTIOCO0B! ¢€ m3Menenus. KomraecTBo Temmorst u pabora. BHyTpenHss
SHEPrHsl  OAHOATOMHOIO  HJEAIBHOr0  rasa.  Buusl  Teronepenayn:
TCIUIONIPOBOHOCT, KOHBEKUHUS, H3TydeHHE. Y IebHAsS TEIUIOEMKOCTh BEIICCTBA.
KonuaecTBo Tensiors TpY TeruIonepeaaye.

Ilonsatue 06 ammabGatHom mpouecce. [lepBhIid 3aKoH TEPMOAUHAMHUKH.
IlpumeHeHHe NEPBOTO 3aKOHA TEPMOAMHAMHUKH K H30IIPOLIECCAM. I'papuyeckas
HHTepIpeTanys paboTkl rasa.

Bropo#t 3akon Tepmoannamuku. Heo6paTHMOCTH IPOLIECCOB B IIPUPOJIE.

Temnoseie  mammuel.  [IpuHumMnel  JeCTBHS — TEIUIOBBIX — MALIHH.
IIpeobpasoBanns sHepruM B Temnopbix MammHaxX. Kod((HIHEHT mone3HOro
JIeHCTBUSL TeMI0oBOH Mammubel Lluxn KapHo M ero kod(dHIHEHT MOIe3HOro
ACACTBUS. DKOIOTHIECKUE IPOOIIEMBI TEIIOIHEPIeTHKH.



Texunyeckne ycTpoiicTBA M NPAKTHYECKOE NpPHMEHEHHE: JABHUIATENb
BHYTPEHHEr'0 CropaHusi, OBITOBOM XONOJHMIBHNUK, KOHAUIIMOHEP.

Hemoncmpayuu

VisMeHeHWe BHYTpEHHEHl SHEPIMHM Tena NPU COBEPIICHHH PabOTHL BBUIET
npoOkH M3 OYTBUIKM TOJ NEHCTBHEM CXKAaTOrO BO3[yXa, HATpeBaHHE Shupa B
NATYHHO! TPYOKe IIYTEM TpeHHs (BHACOAEMOHCTpAIHS).

V3MeHeHye BHYTPEHHEH SHEPruy (TeMIepaTyphl) Tela IpH TeIIonepeaase.

OmbiT 10 apuabaTHOMY PpACHIMPEHMIO BO3AyXa (ONBIT C BO3XYIIHBIM
OTHHMBOM).

Mozenu napoBoii TypOMHBI, IBHTaTe sl BHYTPEHHETO CTOPAHMS, PEAKTHBHOTO
JIBUTATEJIS.

Vuenuuecruii sxcnepumenm, nabopamophuie patomot

M3Mepenune ynenbHON TeIIoéMKOCTH.

Tema 3. Azpecamnvie cocmoanusn éeujecmea. Pazoevie nepexodn

[lapooOpa3zoBanue n kounencanus. Mcnapenne u kumenue. AGCOMIOTHAS 1
OTHOCHUTENIbHAS BIJIAKHOCTH BO3AyXa. HachimeHHbed map. YaenbHas Teruiora
11apooOpa3oBaHIsL. 3aBUCHMOCTh TEMIIEPATYPh] KHIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammueckne 1 aMmophHbIe Tena. AHU3OTPOIHS CBOHCTB
KpHucTamnos. JKuakue Kpucramisl. CoBpeMeHHBIE MaTepuanbl. Ilnapnenne u
KpUCTAIUTH3ANHMsA. Y IebHas Terora miasnenus. Cyonumarus.

YpaBHEeHHE TEIUIOBOro Hamanca.

Texnuyeckne yCTpOHCTBA M NPAKTHYECKOE INPUMEHEHHE: THIPOMETp M
IICUXPOMETP, KATOPUMETP, TEXHOIOTHH IOIyIECHHS COBPEMEHHBIX MaTEPHAlIOB, B
TOM YHCJI€ HAHOMATEPHAIIOB, U HAHOTEXHOJIOTUH.

Hemoncmpayuu

CaolicTBa HACHILEHHBIX APOB.

Kunenue npyu NOHMWKEHHOM JTaBICHHH.

Crioco0Osl M3MEpeHHs BIIAKHOCTH.

HaGmonienne HarpeBaHus 1 IUIABJIEHHS KPHCTAIUTHYECKOTO BELIECTRA.

JleMOoHCTpaIys KpUCTaLIoB.

Yuenuueckuii skcnepumenm, nabopamopnoie pabomer

H3mepenne oTHOCHIENBHOM BIAKHOCTH BO3/IyXa.

Paznen 4. DnekTpoauHamMuka
Tema 1. dnexmpocmamuxa
OneKTpu3anys Tel. ONEeKTpUYecKHd 3apsa. [lBa BHOa 3JIEKTPUYECKUX
3apsanoB. [IpOBOJHWKHM, IVBIEKTPHMKA M TIONYNPOBOIHUKH. 3aKOH COXpaHEHHs
JICKTPHYECKOI'O 3apsaa. A
Bzaumopeiicteue 3apsanoB. 3axoH Kynona. To4euHsIi 3JEKTPUUECKUI 3apsiy.
Onektpudeckoe mnone. Hanpsx€anoctes amexrpudeckoro mons. [Ipuaiun



CYNEPIIO3UIHMU 3JICKTPUICCKUX I0JIeH. JIMHUM HaNpsDKEHHOCTH SIEKTPHYECKOrO
OIS

Pabora cun  anekrpocratudeckoro  noss.  Ilorenuman.  Pa3HoCTb
noTeHUHanoB. [IpOBOMHMKM M JMANEKTPUKH B 3JIEKTPOCTATHYECKOM MOJIE.
JmanexTpryeckas IpOHUIIAEMOCT.

OnekTpoéMkocTs. Konaencarop. D1eKTpo&MKOCTh IIOCKOTO KOHIEHCATOpa.
DHeprus 3apsyKeHHOTO KOHIEHCATOpa.

Texuuyeckue ycTpoiicTBA M IPAKTHYECKOE NPUMEHEHHE: BIIEKTPOCKOIL,
3JICKTPOMETP, JIEKTPOCTATHYECKAs 3allMTa, 3a3eMIICHHE 3JIEKTPOIPUOOPOB,
KOH/IEHCATOP, KONMPOBAILHEIM anmnapar, CTpyHHbIH IpUHTED.

Lemoncmpayuu :

YCTpOACTBO M IIPUHIHI AEHCTBHS 3IEKTPOMETPA.

BzaumoneicTBre HadI€KTPU30BAHHBIX TEIL.

DneKTpu4ecKoe mnoje 3apﬂ)1<eHHbix Tell.

IIpOBOAHMKH B 3JIEKTPOCTATHYECKOM II0JIE.

DJEKTPOCTATHUECKAs 3alllHTa.

JIM3]IEKTPHKH B 91IEKTPOCTATHYECKOM IIOJE.

3aBUCHMOCTh  9JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaropa OT IUIOMAagH
TJIACTUH, PACCTOSHMS MEX/1y HUMH H JUIJICKTPHYECKOHN TPOHUIIAEMOCTH.

OHeprust 3apKEHHQIO KOH/ICHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

M3mepenne 371eKTpOEMKOCTH KOHIEHCATOpA.

Tema 2. ITocmoannsui anekmpuueckuic mox. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUH TOK. YCIIOBUSI CYINECTBOBAHMs 3JICKTPUYECKOrO TOKA.
Hcrounuku Toka. Cuma toka. [TocTosHHBIH TOK.

Hanpsoxenue. 3akon Oma st ygacTka Hemnm.

DIIEKTPUYECKOE CONPOTHBICHHUE. Y/ICNBHOE CONPOTUBIICHHE BEIIECTBA.
ITocnenosarensHoe, NMapamiebHOE, CMEIIAHHOE COSIHHEHNE TIPOBOIHUKOB.

PaGora »osnekrpuueckoro Toka. 3akoH JDkoyms—Jlemma. MoOIHOCTH
3IEKTPUIECKOTO TOKA.

ODNEeKTPOABMKYIAs CHJIA U BHYTPEHHEE CONPOTUBIEHHE HMCTOYHHMKA TOKA.
3axon Oma 11t OJTHOM (3aMKHYTO#) 371eKTpHYecKoi enn. KopoTkoe 3aMbIKaHue.

ONIEKTPOHHAs ~ NpPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCHMOCTH
COIPOTHBJIEHUSI METAJUIOB OT TeMmepaTypsl. CBEpXIpOBOAHMMOCTb.

OuleKTpHYECKHH TOK B BakyyMme. CBOMCTBa 3JIEKTPOHHBIX ITYYKOB.

[ToynpoBOgHUKH. CobctBennass IIpUMECHass  MPOBOJAMMOCTD
nosynpoBoAHUKOB. CBoMcTBa p—n-nepexoaa. [lonynpoBogHUKOBBIE TPUOOPEI.

ONEeKTpUYECKMH TOK B  pacTBOpaX M  paciulaBax  9JIEKTPOJIMTOB.
DNEKTPOIUTHYECKAS IUCCOIHALINS. DAESKTPOIIH3.



OnexTpudeckuil TOK B raszax. CaMOCTOATENBLHBIH M HECAMOCTOSTENbHBII
pazpsa. Momnaus. [Tnasma.

Texuudeckue ycTpolcTBa M IIPaKTHYECKOE NPUMEHEHHME: aMIepMer,
BOJILTMETP, PEOCTaT, HCTOYHHKH TOKA, 3JIEKTPOHArpeBaTelIbHbIE IPUOOPEL,
3JIEKTPOOCBETHTEIbHbIE IIPUOOPEI, TEPMOMETP COIPOTUBIIEHHUS, BAKYYMHBIH MO,
TEPMUCTOPBI M (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIH ANO, FaIbBaHUKA.

Hemoncmpayuu

M3Mepenune CuIlbl TOKA ¥ HAIPSDKEHHUS.

3aBHUCUMOCTD COHp(!)THBJIeHHﬂ UWIMHAPAYECKUX IPOBOJHUKOB OT JIJIMHEI,
TUTOLIA/H IIONIEPEYHOr0 CEUEHHS] U MaTepHaia.

CMmemanHoe coeIMHEHHE MPOBOHUKOB.

ITpamoe m3Mepenne oeKkTpoxBMKYymIeH cHibl. KopoTkoe —3ambikaHume
raJlbBAHMYECKOr0 3JICMEHTa M OLEHKA BHYTPEHHEr0 COMPOTHBIICHHMS.

3aBUCHMOCTE COPOTHUBIICHHS METAIUIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTE JIEKTPOJIUTOB.

HckpoBoii paspsa ¥ OpoBOIUMOCTE BO3AYXa.

OIHOCTOPOHHSS IPOBOAUMOCTE JHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopruie pabomot

V3ydeHue CMEMAaHHOTO COeANHEHNS PE3UCTOPOB.

HSMBPCHPIe BJIeKTpOI[BPI}KYHleﬁ CHJIBI UCTOYHHKA TOKA M €TI0 BHYTPEHHETO
COIIPOTHUBJICHHUA.

Habmonenue 3H6KT£)0.TIH3&.

MexnpeaMeTHbie CBSI3H

Usygenne Kypca ¢usuku 6a3oBoro yposus B 10 Kiacce oCymecTBisercs c
YIE€TOM CONEPIKATENBHBIX MEXIPEAMETHBIX CBs3el € KypcaMH MAaTeMAaTHKH,
OMOJIOTHH, XMMUH, Ieorpaduu U TEXHOIOTUH.

Mesicnpeomemnvle nonamus, cBS3aHHBIE C M3ydEHHEM METOHOB HAYIHOTO
MO3HAHWS: ABJICHHE, HAy4HBIM Qakt, rumoresa, (usndyeckas BeIHMYHHA, 3aKOH,
Teopus, HabIIroJeHne, IKCIIEPUMEHT, MOJEIHPOBAHHE, MOIENb, H3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMBI YpPaBHCHHI, JHHEHHas (QyHKIHMS,
mapabosia, runepOona, UX rpaQUKU H CBOHCTBA, TPUTOHOMETPHYECKUE (YHKIHY:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUI'OHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI ¥ MX MPOEKIMH HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonozusi: MexaHuyeckoe NBHKEHHME B XHMBOH mpupome, muddysms, ocmoc,
TEIIOOOMEH JKMBBIX OPraHM3MOB (BHIBI TEIUIONEPENaYH, TEIUIOBOE PABHOBECHE),
3JEKTPUYECKUE SIBICHUS B )KUBOW IIPUPOZIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOSHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX Tel, JKUIAKOCTEH H




ra3oB, 3JICKTPHUYECKHE CBOMCTBA METAJJIOB, J3JIEKTPOJIMTHYECKAs JIUCCOLMALIMS,
rajibBaHuKa.

l'eozpaghun: BIaXKHOCTL BO3IyXa, BETPHI, DapoMeTp, TepMOoMeTp.

Texnonocus.: npeodpasoBaHue IBWKEHUN C HCIONB30BAHHEM MEXaHH3MOB,
Y4€T TpeHHs B TEXHUKE, MOMIIMIHUKH, HCIONB30BAHHE 3aKOHA COXPAHEHHUS
UMIyTbca B TEXHHUKE (pakera, BOJOMET W ApYrue), IBUTATEIb BHYTPEHHErO
CropaHus, mapoBas TypOuHa, OBITOBOH XOJIOAMIFHUK, KOHIUIIMOHEDP, TEXHOIOIHHU
NOJIy4E€HUs COBPEMEHHBIX MATEpUaaoB, B TOM YHCIE HAHOMATEPHAIOB, M
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3allMTa, 3a3eMIICHHE SJIEKTPOnpubOpoB,
KCEpOKC, CTPYHHBIH | TIPUHTED, 9JIEKTPOHArpeBaTEIbHEIE pudopEI,
3EKTPOOCBETHTENbHBIE TPHOOPBI, TaThbBaHUKA.

11 KJIACC

Paznen 4. DnexTponuHamuka

Tema 3. Maznummnoe none. InNeKMpoOMAZHUMHAA UHOYKUUA

ITocrosnnele  MarHMTBL.  B3auMopeiicTBHE — MOCTOSHHBIX ~ MarHMTOB.
MarunTHOoe mone. BexTop MarHMTHONH MHIYKUMH. [IpHHIMII CyIepro3Uiuu
MarHUTHBIX 1ojed. JluHuum mMarHuTHOM MHAyKuuw. KapTuna JIMHMI MarHUTHOU
MHAYKIMA IIOJIS IOCTOSIHHBIX MAarHUTOB.

MarunTHoe mnone nposomHMka ¢ TokoM. KapruHa IHMHMN HMHIYKIHH
MarHUTHOrO MOJIA JUIMHHOIO NPsMOro IPOBOJAHHMKA M 3aMKHYTOTO KOJBIIEBOIO
NPOBOJHMKA, KaTYWIKH ¢ fokoM. OnbiT Ipcrena. BzaumonelicTerue mpoBOXHAUKOB ¢
TOKOM.

Cuna AMniepa, €€ MOZyIIb U HallpaBIIEHHE.

Cuna Jlopenua, e€ Moxynb u HanpasieHue. [[BIKEHHE 3apSHKEHHOM YacTHIIBL
B OJ{THOPOJHOM MarHMTHOM nouie. Pabora cuisl Jlopenia.

SIBleHnE SIEKTPOMArHUTHOW MHAYKIHMU. IIOTOK BEKTOpa MAarHUTHOI
WHIYKOUK. OJIEKTPOJABIDKYINAs CHAa MHAYKIMH. 3aKOH 93JI€KTPOMAarHUTHOM
uaayxkuun Oapagest.

Buxpesoe siekTpuyeckoe mone. ONEKTPOABIKYINAS CHIA MHIAYKIUH B
IIPOBOJIHHKE, ABMIKYILIEMCS IIOCTYIATEILHO B OAHOPOAHOM MarHMTHOM I10JI€.

[IpaBuno Jlenua.

MupyktuBHOCTB.  SIBIEHME CaMOMHAYKIUH. OJIEKTPOABMKYINAS — CHJIA
CaMOMHAYKLHH.

OHeprusi MarHUTHONO MOJIs KaTYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TIOJIE.

TexHu4YecKHe yCTPOﬁCTBa H TIPaKTHYECKOC IIpHMCHCHHUEC. [OCTOAHHLIC
MarHuThl, 9JEKTPOMArHHUTBI, 3JEKTPOJBUIATENNb, YCKOPHUTENH 3JIEMEHTApHBIX
4acTUL, MHAYKIMOHHAS 11€Yb. '



Hemoncmpayuu

OmnbiT Dpcrena.

OTK/I0HEHHE 37IEKTPOHHOIO MyYKa MATHUTHBIM [OJIEM.

JIMHMM MHTYKIIMH MarHUTHOTO MOJIS.

BsaumoneicTBue 1BYX IPOBOJHHKOB C TOKOM.

Cuna Amrepa.

Heiicteue cunbl JIopeHna Ha HOHBI HIEKTPOIINTA.

SIBreHne 371€KTPOMArHUTHON MHTYKIHH.

Hpaianno Jlenna.

3aBUCHMOCTD HJIEKTPOJBIDKYILEH CHIBI HHIAYKIHH OT CKOPOCTH HM3MEHEHUs
MarHUTHOTO TTOTOKA.

SIBnenne CaMOHHJIy}J(IIHH.

Vuenuueckuit sxcnepumenm, nabopamopuuie paéomo:

M3yyenne MarHUTHOTO TOJI KATYIIKH C TOKOM.

Hccnenosanue neHCTBHS MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

Hccnenosanue sBieHus 571€KTPOMarHHTHON HHIYKIIHHA.

Pazpen 5. Kostebanust u BoJIHBI

Tema 1. Mexanuueckue u snekmpomazHumusie Koaeoanus

Konebarensnass  cucrema.  CBOGOAHBIE  MEXaHHYECKME  KOIEOAHMSL.
I'apmonnyeckne koneGanms. Ilepuos, wacrora, ammmryna u dasa kosneGauwuii.
IIpy>XMHHBIN MasTHUK. MareMaTHYeCKHil MasTHHK. YpaBHEHHE rapMOHHYECKHX
KkoseOanuii. IlpeBpamenne sHepruu npy rapMOHHYECKHUX KOJTeOaHMUSX.

KonebGarenpupiii  koHTYp. CBOGOAHBIE 3IEKTPOMATHHTHBIE KOJEOAHHS B
MJICANTBHOM KONIEDATEeNbHOM KOHTYpe. AHAIOTHSI MEXKIYy MEXaHHYECKUMH |
DJIEKTPOMArHUTHEIMH ~ Konebanusivu, Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUM B H/ICATTLHOM KOJIe6aTeThHOM KOHTYPE.

Ilpeacrasnenne o 3aryxaonmx KoneGaHusX. BBIHYKICHHbIE MeXaHHYECKHE
KoneOanus. Pesonanc. BeIHYXIeHHbIE 3]IEKTPOMarHUTHBIE KOJIeOaHus.

IlepemennsIii  TOK. CHHyCOH/IaIbHBIH  TTEPEeMEHHBIH  TOK.  MOLIHOCTE
IICPEMEHHOI'0 TOKAa. AMIUIMTYJIHOE M JEHCTBYIOIIEE 3HAYEHHE CHIIBI TOKA M
HaIPSKESHHUS.

Tpaucpopmarop. [Iponssoactso, mepesada u notpedieHne IEKTPHUECKON
9HEPruM. DKOJIOTHYECKHE PUCKHU TIPH MPOU3BOACTBE 3IEKTposHeprin. Kymsrypa
HCTIOJIE30BAHMSI DJIEKTPOIHEPTHH B IIOBCEIHEBHOM KHU3H.

Texuugeckue ycTpoicTBa M NpPaKTHYECKOE NPUMEHEHHE: NEKTPHYCCKUI
3BOHOK, IFCHEPaTOp MEPEMEHHOT0 TOKA, JIMHHH 3JIEKTPONEpead.

Hemoncmpayuu

Hccnenosanue mnapamerpoB KkoneGarenbHOM cucTeMbl (MPYKUHHBIA WA
MaTEMAaTHYECKHUH MasTHHK).




Habmronenne 3aTyxarommx KoJieOaHmii.

HccnenoBanye CBOMCTB BBIHYX/ICHHBIX KOJIeOaHHIA.

Habmonenue pezonanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJICOaHMHS.

OcuuiuiorpaMMel (3aBUCMMOCTH .CHJIBI TOKA U HAIIPSHKEHHS OT BPEMEHH) JUIs
3IEKTPOMAarHUTHBIX KOJIeOaHMIA.

Pe3oHanc 1pu MOCNIENOBATENBHOM COCJMHEHHH pPE3UCTOpa, KaTYIIKH
MH/IyKTUBHOCTY M KOHIEHCATOpa.

Mopens TMHUH 3JIEKTpOTIepeiayH.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomot

Hccnenosanue 3aBUCHMOCTH TIEPHOA MaJbIX KOJeGaHMit Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ Macchl Ipyi3a.

Hccrnenosanue mepeMEHHOr0 TOKa B LENM M3  IOCIENOBATEILHO
COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpomMazHumnole 60IHbL

Mexaunyeckie BONHBI, YCIOBUS pacmpoctpaHenus. Ilepmon. CkopocThb
pacIpoCTpaHeHUsT M JUIMHA BOJHbL. [lomepedHble M MPOMOJILHBIE BOJIHBL
Hnrepdepennys u nudpakius MeXaHAYECKHUX BOJIH.

3Byk. Cxopocts 3ByKka. I'poMkocTs 3Byka. Beicora Tona. Tembp 3ByKa.

OJIeKTPOMATHUTHBIE BONHBL. Y CIOBUSI M3IYYEHUS IJIEKTPOMATHUTHBIX BOJIH.
BsarmHas opuenTanus BekTopoB E, B, V B anexTpomarautHoit Bonre. CBoiicTBa
JNIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, NMPENOMIICHHE, MOJApH3aLKs, Au(ppaKius,
uHTEphepeHnns. CKOPOCTh IEKTPOMArHUTHBIX BOJIH.

[llkana 371€KTPOMarHUTHBIX BONH. [IpuMeHeHME /IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY. 1

IIpuHIMIIBI painOCBs3U U TENeBUIACHU. Paquookaius.

ODNEKTPOMArHUTHOE 3arpsA3HEHIE OKPYKAIONIEH CpeIbI.

Texnudeckue ycTpoicTBA M MPaKTUYECKOE NPUMEHEHHE: My3BIKAIBHEIC
MHCTPYMEHTBI, YIAbTPa3ByKoBas JMAarHOCTHKA B TEXHHKE W MEIHIUHE, paznap,
pagHoONPHEMHUK, TEIEBU30D, aHTeHHa, Tenedon, CBY-nieys.

Llemoncmpayuu '

O6pasoBanue M pacpOCTPAHEHHE MONEPEYHBIX M IPOIOILHBIX BOJH.

Konebmomeecs Teno kak HCTOYHUK 3BYKA.

Habmonenne oTpakeHNs U PEIOMJICHUS MEXaHUIECKIX BOJIH.

Hab'monenue UHTEPPEPEHIMN U TUPPAKLIUT MEXAHUIECKHX BOJIH.

3BYKOBOM pe30HaHC.

Habmionenne cBsA3M IPOMKOCTH 3ByKa M BEICOTHI TOHA C aMILIMTYIOM H
4acTOTOH KoJeOaHuH.




i

Uccnenosanue  CBOWCTB — JNIEKTPOMArHUTHBIX  BOJNH:  OTpaKeHHE,
NpesoMIIEHHE, NOJIIpH3aLus, JudpaKkius, HHTepdepeHIIns.

Tema 3. Onmuxa

['eomerprnyeckas onruka. IlpsiMomMHEHHOE pacIpocTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyd cBera. TouedHBI HCTOYHUK CBETA.

Otpaxenue cseta. 3akoHbl OTpakeHust cBera. [locTpoeHne M306paKeHH B
IJIOCKOM 3€pKalie.

[Ipenomnenue cera. 3aKOHBI IpeIOMIIEHAS cBeTa. AGCOMIOTHEI TOKA3aTENh
npenomienus. Ilonnoe Bmyrpennee orpaxenwe. IlpenenbHBIH yroa IHOIHOTO
BHYTPEHHEI0 OTPaKEHUSI.

Hucnepcus ceera. CnoxHbIi coctas Genoro csera. LIBer.

Cobupatonme u  paccemBalomue JMH3BL. ToHKas JjmH3a. DokycHoe
PACCTOSHHE M ONTHYECKAS CHJIa TOHKOH JIMH3BL IToctpoenue wm3obpakeHUi B
cobuparomux ¥ pacceuBaoIMX JuH3ax. PopMyna TOHKOH JTHMH3EL YBelIHdYeHue,
JlaBa€MO€ JIMH30M.

ITpenensl IPUMEHNMOCTH TEOMETPUIECKOH ONTHKH.

BonHoBas onTHka. I/IHTepc]JepéHum ceera. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMIOAEHHS MaKCHMYMOB M MHHHMYMOB B HHTEP(EPEHIMOHHOI
KapTUHE OT ABYX CHH(a3HBIX KOI€PEHTHBIX HCTOYHUKOB.

Jdudpakums csera. [udpaxkumonHas pemérka. YcnoBue HaOMIOICHUA
[JIaBHBIX ~MakCHMYMOB IIpM  TAJ€HUM MOHOXPOMATHYECKOrO CBeTa Ha
NU(pPaKIHOHHYIO PEIIETKY.

ITosspu3anus cBeTa.

Texauyeckne ycTpolcTBa M NPaKTHYECKOE MPUMEHEHHE: OYKH, JIYIa,
(poToanmapar, NPOEKIMQHHEIA ammapar, MHKPOCKOI, TEJECKOI, BOJIOKOHHAs
OITHKA, TU(PAaKLUOHHAS pelIETKa, MOIPOUI.

Hemoncmpayuu

[IpamonuHeNHOE paclpocTpaHeHHe, OTPaKCHHE U IPEJIOMJICHHE CBETA.
Onrtnueckue npudOpsI. ‘

ITonHoe BHYTpeHHEe oTpaxkeHne. Moels CBETOBO/IA.

Hccnenosanue CBOMCTB M300paXeHUH B JTMH3aX.

Mozenu MHKpOCKOIIa, TeIeCKOma.

Habmonenune uarepdepeHnnu ceera.

Habmonenue nudpakuuu ceera.

Habmronenue qucnepcun cBera.

[Toryuenue criekTpa ¢ MOMOIIbIO MPU3MBL

[Tomyyenue criekTpa ¢ IOMOILBI0 AU(QPAKITHOHHON PEHIETKH.

HaGuroienye monspp3aiii CBeTa.

Vuenuuecxuti sxcnepumenm, nabopamopuvie pabomot




W3mepenue nokasatiist NpeoMIeHUs CTEKIIa.
Hccnenosanue cBOMCTB n300pakeHU B IMH3AX.
HabmofeHne qucnepcuu CBera.

Paznen 6. OCHOBBI cllelMAIbHOI TEOPHH OTHOCUTEIBHOCTH
I'panuipl  NPUMEHMMOCTH  KJIACCHYECKOH  MEXaHHKH. [Toctynarsl
CIENHMATLHOH TEOPUHM OTHOCHUTEIbHOCTH: HMHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BAKYyMeE, IIPUHILIUII OTHOCUTEILHOCTH DHHINTEHHA.
OTHOCUTENBHOCTL OJIHOBPEMEHHOCTH. 3aMe/UIeHHe BPEMEHH M COKpAIlleHHE
JUTHHEI.
OHEeprusi ¥ UMNYIBC PEISTUBUCTCKOM YaCTHIIEL.

CBsi3b MacChl C YHEPIrUEN U UMITYJILCOM PEISATUBHUCTCKON 4acTHIIbL. DHEPrus
IOKOSI.

|
Paznen 7. KsantoBasi pusuka

Tema 1. Inemenmut KGAHMOBOU ONMUKU

Dotonrl. Popmyna [Inanka cBa3u sHEpruy (HOTOHA € €ro YaCTOTOH. DHEPrus
U UMITYJIbC (POTOHA. '

OtxkpoiTHE U uccienoBanue goroapdexra. OnpiTe! A. I'. CToneroBa. 3aKOHEI
doroapdexra. YpasHenue OinmreirHa ans porodddexra. «KpacHas rpaHuiay

thorosddexra.

Jlasnenue ceeta. Onerrer I1. H. JleGenena.

XHWMHYECKOE JICHCTBUE CBETA.

Texnudeckne yCTpPOWCTBA M NPAKTHYECKOE MPUMEHEHHE: (DOTO3IIEMEHT,
(orogaTuMK, coNHEYHas OaTapes, CBEeTOIHOI.

Hemoncmpayuu

®oroa ekt Ha YCTAHOBKE C IIMHKOBOM I1J1aCTHHOIA.

HccnenoBanue 3ak0HOB BHelIHeEro Goroaddexra.

Cseroamon.

Conneynas Oatapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnmwiTel Peszepdopaa 1mo paccestHuro o -4acTHLL.
Ilnanerapuas Mmopenb aroma. Ilocrymatsl bopa. WsnmydyeHwe u morniomieHwe
(OTOHOB TpU IEpexoje aroMa C OAHOrO YpPOBHS JHEpPruM Ha Apyroil. Bujsl
criekTpoB. CeKTp ypOBHEH YHEPruu aTroMa BOIOPOAA.

BonHoBeie cBoiicTBa yactuil. Bomuer ge bpoiins. KopmyckymnsipHo-BoIHOBOM
,uyanmiw.'

CroHTaHHOE U BBIHYKIACHHOC H3JIYUCHHEC.

TexHudeckne YCTpPOHCTBA M TNPAKTHUYECKOE MPUMEHEHHE: CIEKTpalbHbIM
aHaM3 (CIEKTPOCKOIT), nzhep, KBAaHTOBBIN KOMIIBIOTED.




Hemoncmpayuu
Monens onsita Pesgpdopaa.
Omnpenenenvie JUIMHBI BOJIHBI Ja3epa.
Habmonenne TMHEHYaTHIX CIEKTPOB M3/TyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprsie pabomoi
Habmonenue muHeRvaToro crekrpa.
Tema 3. Amommnoe adpo
OKCIIEPUMEHTEI, J0Ka3bIBAIONINE CIIOKHOCTh CTPOEHMS sizipa. OTKpBITHE
pamuoaktuBHOCTH.  Omeitel  Pesepdopma 1o ompexmeneHuio  cocTaBa
panMoakTUBHOrO w3mydeHus. CpoicrBa anbga-, Oera-, ramMMa-M3IydeHUs.
Brusiane paquoakTHBHOCTH Ha JKMBBIE OPraHU3MEL
OtkpbiTHe TpoToHa M HelTpona. Hykionsas moxens sipa IeitsenGepra—
WBanenko. 3apan saapa. Maccooe umcio sapa. M3oromsl.
Anbda-pacnax. OHeKTPOHHBI M MO3UTPOHHEIN Oera-pacmag. I'amma-
U3Iydenne. 3aKOH paJuoaKTHBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B sizipe. SinepHeie cuisl. Jledekt Macchl sapa.
Snepurle peakuuu. JleneHue u cunTes suep.
Snepubiii peakrop. Tepmosinephsiit cuntes. IIpoGneMbl M MepCHeKTHBBI
SAJICPHON YHEPIETUKH. DKOJIOTHYECKUE ACTICKTHI SAEPHON SHEPreTHKH.
OnemMeHTapHble 9acTUIbl. OTKPBITHE MO3UTPOHA.
Mertozns! HabmoAEHNS ¥ PErHCTPAIMN JIEMEHTAPHBIX YaCTHUII.
DyHnaMeHTalbHBIE B3aUMOeHCTBI. EMMHCTBO (pH3HUIECKOil KapTHHEI MHpA.
Texandeckue ycTpoiCTBa U MPAKTHYECKOE IIPUMEHEHHUE: JO3UMETP, KaMmepa
BHiIbCOHa, sIepHBIi peakTop, aToMHas 6oMoa.
Hemoncmpayuu
Cu€TYnK HOHU3UPYIOIIMX YACTHIL.
Yuenuueckuii akcne;‘)umenm, nabopamopnvle pabomol
Hccnenosanyne TpeKoB 4acTull (10 TOTOBBIM (oTorpadusim).

Paszien 8. DeMeHTBI acTPOHOMHH ¥ acTP OPU3NKH

Oranbl pa3BUTHS aCTPOHOMHUH. [IpHKIaHOE M MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bésmnoro meGa. Co3Besnitst, spKHe 3BE3MILI, IUIAHETHI, MX BHINMOE
IIBYDKEHHE.

Conneunas cucrema.

Comune. ConHeuHast akTMBHOCTh. McTounmk sHepruu ConHua M 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTCPHUCTHKH. [[narpamMma «CHEKTPaJbHBIA KIacC —
CBETUMOCTEY. 3BE3JIbl IJIABHOM IOCIENOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTEY» JUIA 3Bé3;11rnaBH0i‘1 II0CJIEI0BATENBHOCTH. BHYTpeHHEe cTpoeHue




38€3/1. COBpPEMEHHBIE NPEICTABICHUS O NPOUCXOXKACHUH K 3Bosnouun ColHia u
3BE3/. JTaNbl )KU3HU 3BE3]L.

Muneunpii Ilyre — jpama I'anaktuka. [lonokenne u asmkenne ConHIla B
I'amakruke. Tunsl ranakTuk. PagnoranakTuku U kBaszapel. YEpHBIE IBIPHI B sApax
raJakTHK.

Bceenennas. Pacimpenne Beenennoit. 3akon Xa60ma. PazOeranue ranakTHK.
Teopus bosnbuioro B3peiBa. PelMKTOBOE H3ITyUEHHE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnsle npobiieMbl aCTpOHOMHUH.

Vuenuueckue nabrrooenus

Habmronenns HEBOOPY)KEHHBIM IJIa30M C HCIIONB30BAHUEM KOMITHIOTEPHBIX
TPHJIOKEHHUHN U ONpEZETIeHNs M0T0KEHN HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3/1Msi CeBEPHOTO MOJyIapUs U SIPKUE 3BE3IBL.

Habmonenus B reneckon Jlynsl, mianer, Miteunoro ITyTu.

O6o0uaronee moBTOpeHNE

Pomp ¢usuku u | acTpoHOMHHM B HKOHOMMYECKOM, TEXHOIOTHUECKOH,
COLMAILHON M 3THYECKOH cepax AeATeIbHOCTH YeJIOBEKA, POJib U MECTO (PU3HMKHU
¥ aCTPOHOMMH B COBPEMEHHON Hay4HOU KapTHHE MHpa, poJib (U3HYECKOM TEOPHH
B (OPMHUpPOBAHMM NPEACTABICHHH O (U3HYECKOW KapTHHE MHpa, MECTO
(m3myeckoil KapTHHBI MHpa B OOIIEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
peCTaBIeHUH O IPUPOJIE.

MexnpeamMeTHbie CBA3U

Mzyaenne kypca (pusuxu 6a3oBoro ypoBHs B 11 Kiacce ocymiecTBISETCS €
Y4ETOM COJEP)KATENbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
Ouonoruu, XUMHHU, TeOrpaduu ¥ TEXHOJIOTUH.

Mejicnpedmemnvie nonsmus, CBI3aHHBIE C U3Y4E€HHEM METOJOB HAY4HOTO
IO3HAHMA: SABJICHHME, HAy4HBIM (akT, runoresa, (u3MyecKas BEIUYMHA, 3aKOH,
TeOopHs, HaOMIOICHUE, SKCIIEPUMEHT, MOIEIMPOBAHUE, MOJICITh, H3MEPEHHUE.

Mamemamuxa: pell.LIeHHe CUCTEMBl YpaBHEHHH, TPHUIOHOMETPUYECKHE
(yHKIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M UX IPOEKLHM HAa OCH KOOPAHHAT, CIOKEHUE BEKTOPOB,
IPOU3BOIAHBIC 3JIEMCHTAPHBIX (QYHKUMA, NPU3HAKKM NOA00MS TPEYrOJbHUKOB,
OIIpeeJICHHE IUIOIIAAN IUIOCKUX PUryp H 00bEMa Tell.

Buonoaua: >neKTpUYECKHE ABIEHHA B JKMBOM NpHPOJE, KoyebareabHbIe
JIBVDKEHHUS B KUBOW TIPUPOJIE, ONTHYECKUE SABJICHUS B KUBOW TPUPOJIE, JeHCTBHE
pagualiy Ha JKUBLIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpHCTAUINYECKask CTPYKTYpa TBEPIBIX
T€J, MEXaHMU3MBl O0pa30BaHMsA KPUCTAUIMYECKON pPEIIETKH, CIEeKTpalbHBIN
aHams.




leozpaghus: wmarnuTHBIE nOMOCa 3eMIM, 3AIEKH MATHUTHBIX  DYI,
(hoTochEMKA 3eMHOM OBEPXHOCTH, MPECKa3aHNE 3eMIIETPACEHHIA.

Texnonozus: IHMHHA 3IEKTPOIIEpeNay, TEHEPATOp IEPEMEHHOrO TOKa,
NEKTPOABUTaTENb, MHIYKIHOHHAs I€db, pajap, pPaIMONPUEMHHUK, TEIEBU30D,
anTeHHa, teneon, CBY-neyb, NpoeKIMOHHBIHN arrmapar, BOJIOKOHHAs ONTHKa,
collHe4Has Oarapes.




IUIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI TIPOTPAMMBI IO
OHU3UKE HA YPOBHE CPEJHEI'O OBILHET'O OBPA30BAHMS

|
OcBoenne ydeOHOro mpenmera «®Pusuka» Ha YPOBHE CpEINHErO OOLIETo
obpazoBanus (6a30BBIH YPOBEHB) NODKHO OOECIIEUHTH JOCTHIKEHHME CIIEIYIOIHIX
JIMYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHEIX 00pa30BaTENbHEIX PE3YIILTATOB.

JUYHOCTHBIE PE3YJIBTATBI'

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS YUeOHOro npeamera « DU3HKa» JOILKHBI
OTpaXaTb TOTOBHOCTH M CIOCOOHOCTH OOYYAIOIMXCS pPYKOBOICTBOBATHCS
ChOpMUPOBAHHON BHYTPEHHEH MO3HLHMEH JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX
OpMEHTAlN, TMO3UTHBHBIX  BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIMX
TPAaAULUOHHBIM LEHHOCTAM POCCHHCKOrO OOINECTBA, PaCIIMPEHHE JKHU3HEHHOI'O
OTBITA M OINBITA JESATENBHOCTH B Ipolecce peajn3alid OCHOBHBIX HallpaBICHHIMA
BOCITMTATEJILHOM AESATENLHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xkaanckoro BOCIHTAHMS:

c()OpMHPOBAHHOCTE TPAXKIAHCKOM MO3HIMH 00YYarOMIErocst Kak akTHBHOIO 1
OTBETCTBEHHOI'O YJIEHA POCCUICKOr0 00IIECTBa;

OpUHATHE  TPAAULHOHHBIX  OOIIEYEIOBCUYECKHMX TYMAHUCTHYECKUX H
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO NESTEIbHOCTh B HHTEpecax IpaKIaHCKOIro
00IeCTBa, y4acTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHOM OpraHm3aliy;

YMEHHEC B3aUMOJICHCTBOBATh € COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSIMA U Ha3HAYCHHUEM;

TOTOBHOCTDH K 'YMaHUTAPHON U BOJIOHTEPCKOW AESITEIHHOCTH;

2) DATPMOTHYECKOr 0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTE POCCHICKON I'paKIaHCKON WUJIEHTHYHOCTH,
aTpUOTU3MA,

[EHHOCTHOE OTHOIJEHHE K TOCYHapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUAM
POCCHIMCKHUX Y4EHBIX B 00J1aCTH (M3UKH U TEXHUKH,

3) AYXOBHO-HPaBCTBEHHOr 0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, ITHYECKOTO MOBEJEHHS;

CIIOCOOHOCTE OLEHMBATH CHUTYAMHI0O M NPUHMMATh OCO3HAHHBIE PEIIEHHS,
OPHEHTHUPYSACh Ha MOpaJbHO-HPAaBCTBEHHBbIE HOPMBI M LIECHHOCTH, B TOM 4YHCJIE B
JEITENBHOCTH YYEHOT0;

OCO3HAHUE JINYHOI'0 BKJIAZa B IOCTPOCHUE YCTOHYHMBOTO OYAYIIETO;

4) 3CTEeTHYeCKOro BOCIIUTAHMSA:

3CTETHYECKOE OTHOLIEHHE K MHUPY, BKJIIOYasl 9CTETUKY HAYYHOrO TBOPYECTRA,
IpUCYIIEro PU3NYECKO HayKe;




5) TpyA0BOro BOCIIMTAHUS:

UHTEpEC K pa3auyuHbIM cdepam npodeCCHOHANBHON AESTENbHOCTH, B TOM
4HCIIE CBA3AHHDBIM © (u3uKoi U TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINH BHIOOD
Oyaymeit npoeccun 1 peaTu30BLIBaTh COOCTBEHHEIE KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh H cnochHoch. K 00pazoBaHMIO U camMo00pa30BaHUIO B 001acTu
(GHU3MKY Ha TPOTSUKEHUH BCEH XKHU3HMU;

6) IKOJIOrHYeCKOro BOCIIUTAHUS:

C(hOopMHPOBAHHOCTH 3KOJIOTMYECKOH KYJIBTYPbI, OCO3HAaHHE IJI00AILHOIO
XapakTepa 9KOJIOTHYECKUX Ipoliiem;

IUIAHUPOBAHKE U OCYINECTBIICHHE JIEHCTBHI B OKpYIKAIOILEH cpeie Ha OCHOBE
3HaHMA LEJIeH YCTONYUBOTIO Pa3BUTHS YEJIOBEYECTBA,

pacIIMpEeHHe OMbITa JIEATEILHOCTH HKOJOIMYECKOW HAaNpaBIECHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 110 (PU3HUKE;

7) HeHHOCTH HAYYHOr0 MO3HAHMSI:

c(OpMUPOBAHHOCTE  MUPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3UYECKOH HaYKH;

OCO3HAHME LEHHOCTM HAy4YHON JEATe]bHOCTH, TOTOBHOCTH B IIPOLIECCE
M3ydeHus  (U3MKHM  OCYIIECTBIATH  MPOGKTHYIO M HCCIEN0BATENbCKYIO
JEATENbHOCTh HHIUBH/IYaIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBEPCATbLHBIE YUeOHbIC AeliCTBUSI
basoBble JJornyeckue AeicTBHs:
CaMOCTOSITENIbHO ~ (JOPMYIMpOBaTE M aKTyallM3UPOBAaTh  IPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEACNIATL MENu IeATeJbHOCTH, 3aJaBaTh I1apaMeTpbl M KPUTEPHH HX
JOCTHXKEHUS;
BBUIBISITH  3aKOHOMEPDHOCTH M IIPOTMBOPEYHS B  pacCMaTpHBaeMBIX
(pM3UYeCKNX SBIICHHSIX;
pa3pabaTeIBaTh IUIAH PEINCHMS MPOOIEMBI C YYETOM aHANIM3a MMEIOLIHXCS
MaTepHAJIbHBLIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ACATEILHOCTEL, OLUEHUBATH COOTBETCTBHE PE3YJILTATOB
LEJISIM, OLEHUBATHL PUCKH ITOCIEICTBUH JACSITSIILHOCTH;
KOODAMHUPOBATL M  BBIIOJHATL paboTy B YCIOBHSAX  PeajbHOIO,
BHPTYaJIbHOIO U KOMOMHHPOBAHHOIO B3aHMO/IEHCTBHS;
pa3BHBATh KPEATHBHOE MBIIJICHHE IIPU PELICHUH KM3HEHHBIX ITPOOIEM.
ba3oBbie Hccie10BaTe/IbCKHE TeHCTBHS:
BJIaJIETh HAay4YHOM TEPMHUHOJIOIMEH, K/IIOYEBHIMU IOHATHSMH U METOaMH
du3ngeckoi HayKu;



BJIAJIETh HAaBbIKAMU y4eOHO-HCCIIEN0BATEILCKON U IPOEKTHOH AeSTe/IbHOCTH
B 0071aCTH (PU3HKH, CIIOCOOHOCTBIO M FOTOBHOCTBIO K CAMOCTOSTEILHOMY MIOUCKY
METO/IOB pEelICHUA 3a[a4 (U3UYECKOrO COACPIKAHMS, MPUMEHEHHIO PA3IHIHBIX
METOJIOB ITO3HAHHS;

BIAJIETh BHAAMHU JICATENBLHOCTH 110 TOJIYYEHHIO HOBOIO 3HAHUS, €ro
MHTEpIIpeTaluy, npeoﬁqasonaﬂnm M TPUMEHEHHIO B pa3IMYHBEIX Yy4eOHBIX
CATYyallUsX, B TOM YHC/IE IIPH CO3JaHUH y4eOHBIX IPOSKTOB B 00JaCTH (DH3HKH;

BBIABJATH NPHUYMHHO-CICACTBEHHBIE CBA3M M AaKTYaJW3HpOBATH 3a/auy,
BBIIBUI'aTh THIIOTE3Y €€ DPEIICHHs, HAXOOUTh apryMEHThl Ul J0Ka3aTelbCTBA
CBOMX YTBEP)KICHHM, 3a/1aBaTh MAapaMETPbI U KPUTEPHUHU PEILICHHS;

AHAM3UPOBATh  TIOJTYYEHHBIC B XONE pEIICHHS 3aa4d  pe3yJbTaThl
KPHTHYECKH OLIEHHBATH MX JIOCTOBEPHOCTH, MIPOrHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTb M (OPMyTHpPOBaTH COOCTBEHHBIE 3aJauM B 0OpPa30BATEIbHOI
AESTEILHOCTH, B TOM YHCJIE TIPH U3Y4eHUH (DU3HKH;

AaBaTh OLUEHKY HOBBIM CHTYallMsIM, OLIEHHBAThL MPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCHTh 3HaHUA 10 (HU3UKE B M[PAKTHYECKYI0 0OJIACTE
JKH3HE/IeATEIbHOCTH;

YMETb HHTEIPUPOBATh 3HAHHUS U3 Pa3HBIX MPEJIMETHLIX 001acTeii;

BBIZIBUTATh HOBBIE M/IEH, IIPE/UIaraTh OPUIrHHAIBHEIC MOAXO/(bI M PEIICHHS;

CTaBUTH IIPOOJIEMBI H 33/1a4H, JOMYCKAOIIUE AIbTEPHATHBHBIE PEIICHHUS.

PaGora ¢ undopmanneii:

BJIAICTh HABBIKAMH ITOJNYYCHHs HMH(POpPMAUUH (QH3UUSCKOTO COAEpKAHHS U3
HCTOYHHKOB DPa3sHbIX THIIOB, CAMOCTOATENILHO OCYLIECTBISATH IIOMCK, aHAJH3,
CHCTEMATH3ALMIO M HMHTEPNPETALHIO. HHPOPMALMY PA3IHYHbIX BUAOB U (OpM
[PEACTABIICHNS;

OLICHHUBATh JI0CTOBEPHOCTh HH(OPMALIHY;

HCTIONIb30BaTh  CPEACTBA  MHMOPMALMOHHBIX M  KOMMYHHKAIIHOHHBIX
TEXHOTIOTHH B PEIICHHN KOTHMTUBHBIX, KOMMYHHKATHBHBIX M OpraHU3alHOHHBIX
3a71a4 ¢ COOJIOAEHMEM TpPEOOBAaHMH IPrOHOMHMKH, TEXHUKU Oe30macHoOCTH,
TUTHCHBI,  PECYPCOCOCPEKEHMsS, IPABOBBIX M  OTHYECKMX HODM, HOPM
HH(pOPMALMOHHOM 6e30MdCHOCTH;

CO37aBaTh TEKCTBI (DH3UYECKOTO COAEPIKAHMA B DPa3IUYHBIX (opMaTax c
Y4ETOM HasHa4YeHHUs MH(OPMAIUHU M LENEBON ayUTOPHH, BEIOUpast ONTUMAJIILHYIO
dbopmy npecTaBICHHS U BU3yaIN3aLlHH.

KomMmyHukaTuBHbBIe yHUBEPCAILHBIE YIeOHbIe ACHCTBUSN:
OCYIIECCTBIATE  OOICHHE HA - ypokax (M3MKM ¥ BO BHE-YPOUHOM
HEATeNbHOCTH;



pacrmo3HaBaTh NPEANOCHUIKH  KOH(GJIMKTHBIX CHTyalldii M CMAr4arh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO HM3JaraTb CBOI) TOYKY 3PCHHUS C HCIOIL30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMATh ¥ HMCIOJIB30BaTh MPEMMYIIECTBA KOMAHIHON M MHIMBHIYalbHOM
paboTsl;

BBIOMpATh TEMAaTUKY M METOAbl COBMECTHBIX IEHCTBHH C y4ETOM OOIIMX
HHTEPECOB U BO3MOYKHOCTEN Ka)K0r0 YWiIeHA KOJJICKTHBA,

OPUHUMATh L€  COBMECTHOM  HEATENbHOCTH, OpraHW3OBHIBATE U
KOOPJMHUPOBATh JEHCTBUSA IO €€ MOCTIKEHWIO: COCTABIIATH IUIAH JEHCTBHIA,
pacrpesiesiaTh poM C YY4ETOM MHEHHMH YYacTHHUKOB, OOCYXKIATh pe3y/IbTaThl
COBMECTHOH paboTh;

OLICHMBAaTh KAa4eCTBO CBOEr0 BKIaJa M KaXIOr0 YYaCTHHKA KOMAaHIbI B
o0muit pe3ynbTaT Mo pazpabOTaHHBIM KPHTEPHSIM;

npeaaraTb HOBBIE IIPOEKTHI, OLICHUBATH MJIEU C TO3MIIMM HOBHU3HEI,
OPUTMHATBLHOCTH, MIPAKTUYECKON 3HAYUMOCTH,

OCYUICCTBJIITh ITO3MTHBHOE CTPAaTETMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYalUsX, IPOSABIATE TBOPYECTBO M BOOOpaykeHUE, OBITh MHUIIMATHBHEIM.

PerynsituBHbie YHHBEpCaTbHbIE y4eOHbIe 1eHCTBUS
Camoopranmsanmsi:

CaMOCTOSTE/IbHO OCYLIECTBIIATh IT03HABATENbHYIO ACATENBHOCTh B 00acTH
(Qu3MKM ¥ acTPOHOMMH, BBIIBISTH IIPOOJEMBI, CTaBUTh W  (HOPMYIMPOBATH
coOCTBEHHBIE 3a/1a4H;

CAMOCTOSTENILHO COCTABJIATh IUIAH PEIICHHS PACYSTHBIX M KAYeCTBEHHBIX
3a7a4, IUIaH BBINIOJIHEHHUS MIPAKTHYECKON pabOThl C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH M IPeANOYTEHHIA;

JaBaTh OLIEHKY HOBBIM CHTYAlUsIM;

pacIIMpsATL paMKH y4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX [IPEATNIOUTEHNIA;

JeNaTh OCO3HaHHBIA BHIOOp, aprymeHTHpoBaTh ero, Opare Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHHUE;

OLEHUBATh NMPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (DPPMUPOBAHMIO M TIPOABJICHHIO JPYAMLMH B 0OIacTH
(u3MKH, TTOCTOSIHHO MOBBILIATE CBOH 00pa30BaTebHbIN 1 KYJIbTYPHEIA yPOBEHb.

CamMOKOHTP0/Ib, IMOIMOHATBHBIN HHTENJIEKT:
JlaBaTh OILIEHKY HOBBIM CHTYallUsM, BHOCHUTh KOPPEKTHUBHI B JESATEJILHOCTD,

OLIEHMBAThL COOTBETCTBHUE PE3YJILTATOB: LIEJISIM;
BIaZIcTh ~ HAaBBIKAMHM  II03HABATEJBHOW  peIEKCHH  KaK  OCO3HAHMS

COBEpINAEMBIX JEHCTBUH M MBICIUTEILHBIX IIPOIECCOB, HX pE3YJIbTaTOB U
OCHOBaHHI;



HCIIONIb30BaTh NIPUEMBI peduIeKCHH ISl OLEHKH CUTYallud, BbIOOpa BEpHOIO
PELICHNUS;

YMETh OLIEHHMBAaTh PHUCKH W CBOEBPEMEHHO IIPMHHUMATh pEHICHUsA IO HX
CHIDKEHHIO;

IOPHHMMATh MOTHBBl M apryMEHTHl JAPYTHMX IIpU aHaju3e pe3yJibTaToB
HEsATeTBHOCTH;

IPUHUMATh ce0sl, IOHMMas CBOH HEIOCTATKU M IOCTOMHCTBA,

[PUHUMATh MOTHUBRI M apPryMCHTHI JPYruX IpPH aHaau3€ pe3ylbTaToB
NeSITENbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B npouecce AOCTHKEHUS JITUYHOCTHBIX PE3yJBTATOB OCBOCHHS MPOrPaMMbI
no ¢usuke JUId YpOBHS cpefHero: obmero obpazoBaHus Yy 00ydarommxcs
COBEPIICHCTBYETCS 3MOLIMOHATbHBIN UHTEJUIEKT, IIPEIONAraroIIui
cpOpMUPOBAHHOCTE:

CaMOCO3HaHH, BKIIOYAKOLIEr0 CIIOCOOHOCTh MMOHUMATh CBOE SMOIMOHATILHOE
COCTOSIHHE, BUJETh HAIIPABICHUS Pa3BUTHUS COOCTBEHHOH 3MOIMOHATEHON C(hepHl,
OBITH yBEpEHHEIM B cele;

CAMOpEryJIMPOBaHKs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPHHUMAThH
OTBETCTBEHHOCTL 3@ CBOE IIOBENCHHE, CIOCOOHOCTh aNanTHPOBATBCS K
SMOIMOHAILHBIM H3MEHEHHUAM U MPOSABIATH THOKOCTE, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKJIIOYAIONIEH CTpeMIeHHEe K JOCTHKEHHIO e U
ycIexy, ONTHMHM3M, HHHLHMATHBHOCTh, YMEHHE NCHCTBOBATH HMCXOMIS M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKIKYAIOIIEH CIIOCOOHOCTh MOHUMATH 3MOIIMOHAIEHOE COCTOSIHUE
NPYrUX, YYUTHIBATH €r0 IPHU OCYIIECTBJIEHHH OOLICHMS, CIIOCOOHOCTH K
COYYBCTBHIO U COTIEPEIKUBAHHIO,

COIMATBHBIX HABBIKOB, BKIIOYAKOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOLIEHHS
C IpYTMMH JIIOJbMH, 3a00TUTBCS, NPOSBIIATE HHTEPEC U Pa3peIiaTh KOHPIUKTEL.

NPEAMETHBIE PE3YJIBTATBI

K konumy obydenus B 10 kiacce npeiMeTHBIE pe3yabTaTel Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTE Y 00 YUAIOIIMXCA YMEHHIH:

JIEMOHCTPUPOBAaTL Ha IpHMEpax podb W MecTo (GU3MKH B (OPMHPOBAHHH
COBPEMEHHOM Hay4YHOH KapTHHBI MHpa, B Pa3sBUTHH COBPEMEHHOH TEXHUKH H
TEXHOJIOTHH, B MPAKTUYECKOH JIeITEIIbHOCTH JIIOJIEH;

YYUTBIBATh TPAHULBl INPUMEHEHHUS H3YYEHHBIX (U3UYECKUX MOJeeH:
MarepuaibHas TOUKa, HHEpLHAIbHasA CHCTeMa O0TCYETA, aOCOMIOTHO TBEPHOE TEJIO,
MI€AIbHBIM a3, MOJAEIN CTPOCHMs Ia30B, KUIAKOCTEH W TBEPIBIX Te€J, TOYECYHBIN
SIIEKTPHYECKHUH 3aps]l IPU PELICHUH PU3MIECKHX 3a/1a4;




pacrosHaBaTh (PU3NMYECKHE sABIEHHS (IIPOLECCHI) W OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KHHETHYECKOW TEOPHHM CTPOEHHS BELIECTBA U
JNIEKTPOJUHAMMKH:  PAaBHOMEPDHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEIHOE
IBIDKEHUE, CBOOOAHOE IIaficHHE Teld, ABIDKCHHE II0 OKPY)KHOCTH, WHEpIHS,
B3aUMoJenCTBHE Tel, 1u(dy3us, OPOyHOBCKOE IBHKEHHE, CTPOEHHE JKHKOCTEH
W TBEPABIX TeJ, U3MeHeHHe 00bEMa Tel PH HarpeBaHuu (OXJIaXIEHHH ), TEMIOBOE
PaBHOBECHE, MCIIAPCHHE, KOHICHCALMs, IUIABICHHE, KPHUCTAUIM3AlNs, KUIICHHE,
BJIJKHOCTb BO3/1yXd, IIOBBILICHHE JAaBJICHHS I'a3a IIPH €r0 HATPEBAHUH B 3aKPHITOM
cocyne, CBA3b MeXAy| mapaMeTpamu COCTOSIHMS Ta3a B M30IpOIeccax,
QJICKTPU3ALHS TEJI, B3aMMOZIEHCTBHUE 3apSJIOB;

OIHMCBIBATE MEXAaHWYCCKOE JBHKEHHE, HCTIONB3YSl (PU3HUYCCKUE BEIMYHHEIL:
KOOpIMHATA, IyTh, IIEPEMEUICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
MMILY/JIbC TEJa, KHHETHYECKas 3HEPrusi, MOTEHIHAIbHAS YHEPrus, MeXaHH4eCcKas
paboTa, MeXaHWYECKas MOIIHOCTb; IIPH ONMCAHMM HPABHILHO TPAKTOBATH
(usuyecKuit CMBICT HCIIONB3yeMbIX* BEIMYMH, MX O0O3HAYECHHS M eIHHMUIBL,
HAaXOIHUTH (YOPMYJIBI, CBA3BIBAIONINE NAHHYIO (H3MYECKYIO BENMUMHY C JPYTHMH
BEJINYMHAMH,

OMHUCHIBATL M3YYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SBJICHMS,
MCTIONE3Ysl  (PM3HYECKME BEIMYMHEL JABICHHE Ta3a, TEMIEpaTypa, CpeHss
KHHETHYECKasl SHEPrus XaOTHYECKOIO JBMXKEHHMS MOJIEKYI, CpeJHEKBaJpaTuuHAas
CKOpOCTE MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsS 3Heprusi, pabora rasa,
KOYpUIMEHT mone3Horlo MEeHCTBHA TEIUIOBOrO JBUTATEJIS: [P OIMCAHHUH
MpaBUIBHO TPAKTOBaTh (DH3MYECKUH CMBICT HCIONB3YEMBIX BEIHYMH, WX
0003HAY€HHs W EIMHHIbL, HAXOAUTH (OPMYIBI, CBA3BIBAIOLINE JIAHHYIO
(pM3HYECKYIO BEIMYUHY C JAPYTUMH BEITHIUHAM;

OMHCHIBATH M3YYEHHbIE HJIEKTPUIECKHE CBOWCTBA BEIECTBA H 3JIEKTPUUYECKHUE
SABJICHHUS (TIPOLIECCHI), UCTIONMB3Ys HU3HYESCKUE BEJIMYHMHBL: 2JIEKTPHYECKHT 3apsia,
IEKTPHYECKOE T0JIE, HAIPSHKEHHOCTE T0JIs, TIOTEHIIHAN, PA3HOCTh TTOTEHIHAIOB;
[IpH ONUCAHMH TPaBHIBHO TPAKTOBATh (DU3MYECKHH CMBICI HCIONIb3YEMBIX
BEIMYHH, MX O00O3HA4YCHMs M EIHHHIBI, YKa3blBaTh (DOPMYJIBI, CBA3BIBAIOLIAE
JAHHYIO QU3MYECKYIO BEJTMYUHY C IPYTUMHU BEIHUHHAMMU;

aHa.rimeosaTb (busnyeckue mporecce U SBIECHUs, MCMONb3ys (DHU3NYECKHE
3aKOHBI M IPUHIHIBL 3aKOH BCeMHUpHOro Tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHCHMS MEXaHMYCCKOM OHEPIHH, 3aKOH COXPAaHECHHsS HMMITYJIhCa,
NPUHIMIT CYNEPIIO3UIMK CHJI, TIPUHIMI PAaBHONPABHUS HHEPUHATHHBIX CHCTEM
OTCYETA, MOJEKYIPHO-KMHETHIECKYI0O TEOPHIO CTPOEHHMS BEIECTBA, T'A30BEIE
3aKOHBI, CBA3b CPEAHEH KUHETHYECKON HEPrUH TEIIOBOTO JBIKEHHS MOIEKYJ C
abCONIOTHON TeMIepaTypoi, MEpBbIH 3aKOH TEPMOAWHAMHKH, 3aKOH COXPaHEHHs
DNIEKTPUYECKOro 3apsija, 3akoH KynoHa, mpu 3ToM pasnuyarh CIOBECHYIO



(OpMYyIMPOBKY 3aKOHa, €r0 MaTEeMaTHYECKOE BbIpaK€HHE M YCIIOBHS (IpaHUIIEI,
001aCTH) NIPUMEHUMOCTH;

OOBACHATH OCHOBHBIE IPUHUMIIBI  [CHCTBHA MAallMH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3au4arh YCJIOBUS MX OE30IacHOTO HCIIOIBE30BAHHS B
[IOBCEIHEBHOM JKU3HHU;

BBLINOJIHATE OKCIEPUMEHTHl 0 HUCCIEAOBAHMUIO (H3MYECKHX SIBICHHH W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPAMBIX M KOCBEHHBIX W3MEPEHMH, NPH 3TOM
(dopmympoBats 1npoGiemy/3agady ¥ THIOTE3Y y4eOHOro HSKCIEPHMEHTA,
cobupaTh YCTaHOBKY W3 IPEUIOKEHHOro 00OpYyIOBaHHUS, MPOBOAUTH OMBIT U
(hopmyIHpoOBaTh BBIBO/IBI]

OCYIIECTBIIATH MPSIMBIE U KOCBEHHBIE U3MEPEHUsT (PU3MUECKUX BEIUYUH, TPHU
3TOM BBIOMpPATH ONTUMANIBHBIA CHOCOO HM3MEPEHWS M HCIIOIL30BaTh M3BECTHBIC
METO/IbI OLIEHKH [OI'PELIHOCTEH N3MEPEHU;

UCCIIENOBaTh  3aBUCUMOCTH  Mexay  (GHU3UYeCKMMH  BEIMYHHAMU  C
HCIOJIB30BAHUEM IIPAMBIX M3MEpPEHHMH, IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(HKCHpOBAaTh pE3yNbTaThl IOJYYCHHOW 3aBHCHMOCTH (H3HMYECKHX BEIMYHUH B
BHJI€ Ta0IMI ¥ TPpaHKOB, I€NaTh BBIBOIBI I10 Pe3yJIbTaTaM MCCIIEI0BAHMS;

cobmoaTh mpaswia 0e30MacHOro Tpyda MPH MPOBEAEHHUH HCCIIEI0BAHHN B
pamMKax y4eOHOro SKCIEepUMEHTa, Yy4eOHO-HCCIIeN0BAaTeIbCKOW H IMPOSKTHOH
JIEATENBHOCTH C MCIONL30BAHMEM M3MEPHTENHHEIX YCTPOHCTB M JaGOPaTOPHOTro
obopynoBanus;

pelmaTh pacy€THele 3ala4yd € SBHO 3aJlaHHOM (PpU3MYECKOW MOMIEIbIO,
UCTIONB3Ys (PU3NUECKUE 3RKOHBI U PHHLUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3a1a4d
BEIOMpATh (PU3MYECKYIO MOAEND, BBIAEIATh (PU3UUYECKUE BEIUYHMHBI U (OPMYIIBL,
HeoOXoquMBle /Ul €€ pelIeHUS, NMPOBOAUTH PacdEThl U OLEHHBATh PEaTbHOCThH
IIOJIY4CHHOI O 3HaYeHU (QU3NYECKON BETMYUHEL,

pemaTh Ka4e€CTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTHYECKHU HETIPOTHBOPEUHBYIO
LENOYKY pacCyKIE€HUH € OIOpOM Ha M3ydYeHHBIE 3aKOHBI, 3aKOHOMEDPHOCTH M
(du3nyuecKue sIBICHNUS; '

UCIIONB30BaTh  IIPM  pELIeHHH  y4yeOHBIX  3aad  COBPEMEHHEBIC
HMH(OPMAIMOHHBIE TEXHOIOTHH Ul OUCKA, CTPYKTYPHPOBAHHS, HHTEPIPETALUN
U [peACTaBIeHUsl y4eOHOW M Hay4HO-TIONMYJISIPHOH MH(MOPMALMH, MTOJYIECHHOH U3
PasIMYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAIIHIO;

IIPUBOJIUTE IIPUMEPBI BKJIA[a POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IIPOIECCOB OKPY)KAIOIIETO MUpa, B pa3BUTHE
TEXHUKH M TEXHOIOruiA; |

UCTIONb30BATh TEOPETUYECKUE 3HAHHMA IO (DM3UKE B IOBCEAHEBHOM >KHU3HHU
s obecriedeHus 6€30MacHOCTH MpH OOpALEHUU ¢ MPUOOPAMU U TEXHHYECKHUMHU



YCTPOWCTBAMH, JIJIsi COXPAHEHHMA 30POBbS M COOJIOJEHUS] HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPY)KAIOWIEH cpeJie;

paborarh B TpymIe C BBINOJHEHHEM pa3IMYHBIX COLMATLHBIX pOJIEH,
IUIAHUPOBATE pabOTy TpYIIBI, palUOHAIBHO PpACIpPEAeiaTh OO0A3aHHOCTH |
IUIAHUPOBATEL JEATEILHOCTh B HECTAHAAPTHBIX CHTYAIUAX, al€KBaTHO OLIEHUBATH
BKJIaJ KQ)K0TO U3 yYaCTHUKOB I'PYIIIEI B PEIICHUE pacCMaTPHUBAEMOM POOIEMBI.

K koHily o0ydenns B 11 Kaacce HpeaMETHBIE Pe3yabTaThl Ha 0a30BOM
YPOBHE JI0JDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y 00 YHAIOIINXCS YMEHUIA:

JIeMOHCTPUPOBATE HAa MPUMepaX poib M MECTO (GH3MKH B (GopmupoBanuu
COBPEMECHHOW HAyYyHOH KapTHHBI MHUpa, B Pa3BUTUH COBPEMEHHOH TEXHHKH H
TEXHOJIOTMH, B IPAaKTHYECKOH JIEATETBHOCTH JIHOAEH, LEIOCTHOCTh W EIUHCTBO
(u3MyeCcKOi KapTUHEI Mu&)a;

YYUTBIBAaTh TPAHULBI TPUMEHEHHUS M3YYEHHBIX (U3UYECKHX MOJE/IeH:
TOYEUHbIH IEKTPHIECKUI 3apsi, Tyd CBETa, TOYCYHBIH HCTOYHHK CBETA, sAAepHAs
MOJIENb aTOMa, HYKJIOHHas MOJEIb aTOMHOIO sJpa IpH PEIICHHH (QU3HYECKHX
3aj1ad;

pacro3HaBaTh (YU3MYECKHE SABICHUS (IPOLECCHI) U OOBACHATH MX HAa OCHOBE
3aKOHOB 2JICKTPOJMHAMHKH M KBAHTOBOM (M3HKM: SIEKTpHUECKask IPOBOANMOCTS,
TEIJIOBOC, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBHSA TOKA, B3aMMOIEHCTBHE
MarHuTOB, O3JICKTPOMAarHUTHAas MHAYKUHS, MACHCTBHE MAarHUTHOrO IO Ha
MPOBOJHUK C TOKOM M JBMXKYILIMHCS 3apsij, 3JCKTPOMarHUTHBIE KOJeOaHHs |
BOJHBI, TIPAMOJIMHEHHOE pPacIpoCTpaHEHHE CBETa, OTPaKEHHE, IPETOMIICHHE,
uHTepdepeHus, audpakuus M HOMIPH3alWs CBeTa, JMCIEPCHS  CBETA,
(dhoToanekTprudecKuii 3(10(1131@ (poroaddexT), cBeToBOE HaBIEHNE, BOSHUKHOBEHNE
JMHEHYATOro CHEeKTpa aToMa BOAOPOJA, €CTECTBEHHAss M HMCKYCCTBEHHAs
PagHOaKTHBHOCTE;

OIMCBIBATh H3Y4YCHHBIC CBOMCTBA BELIECTBA (JIEKTPHUYECKHE, MarHUTHBIE,
ONTHYECKHE,  OJJEKTPUYECKYI0  TNPOBOJUMOCTL  PA3NHUYHBIX  Cpel) W
JJIEKTPOMAarHUTHBIE SBJIECHUS (IIPOLIECCHI), HCIONB3Ysl (DU3HYECKHUE BEINYHHBL:
DIICKTPHUYCCKHUMA 3aps)l, CUJIa TOKa, 3JEKTPUYECKOE HAIPsHKEHHE, JJICKTPHIECKOE
COIPOTHUBJIEHHE, PA3HOCTH IOTEHIMAIOB, JEKTPOJABIKYIIAs CHiIa, paboTa TOKa,
UHIYKIHS MAarHMTHOro Mo, cwia Ammepa, cuwia JlopeHua, MHAYKTHBHOCTH
KaTYIIKH, YHEPrus 5JEKTPUYECKOr0 M MAarHMTHOIO II0JIeH, MepHoa M 4YacToTa
KoneOaHHH B KoneOaTeNbHOM KOHTYpe, 3apsl M CHJIa TOKa B IIPOLECCE
rapMOHMYECKHUX JJIEKTPOMArHUTHBIX KosieOaHui, (OKYCHOE pacCTOSHHE W
ONTHYECKast CWJIa JIMH3BI, TPH ONUCAHHM IIPABUILHO TPAKTOBATh (U3HMYECKUH
CMBIC/I HCIOJNB3YEMBIX (BEJIUYHH, HX O0003HAYEHHMSA M EIMHHMIBI, YKas3hlBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMYHHY C JPYTUMH
BEJIMYUHAMY;



%

OIHCBIBATH HM3YyYEHHBIE KBAHTOBBIE SBJICHUS M IPOLECCHl, HCIOIb3Ys
(u3uueckue BENMYMHBL: CKOPOCTH 3JE€KTPOMArHUTHBIX BOJIH, JUIMHA BOJNHBI U
4acToTa CBETa, YHEPrus U UMIYJIbLC (OTOHA, MEPHO IOIypacaa, SHEPrus CBI3H
aTOMHBIX S7I€p, NpPU ONMCAHUHM TPAaBUILHO TPAKTOBAaTh (DU3MUCCKUHA CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, MX 0003HAYEHHs M EAMHHUILIBL, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (GU3MYECKYI0 BEIMYHMHY C JPYTUMH BEJIMYHHAMH,
BBIYHMCIIATH 3HaUE€HUE (PU3HUECKON BENTUUMHBL;

aHAIM3UPOBATH (PU3UUYECKHE MPOLIECCHl U SIBICHUS, UCIONB3Ys (DU3NUECKUe
3aKOHBI M IPUHLHMIIBL 3aKOH OMa, 3aKOHBI II0CJIE0BATEILHOIO U MapalielbHOTO
COeIMHEHUs] TIPOBOJHUKOB, 3aKkoH Jlkoyms—JIeHIla, 3aKOH 3IeKTPOMATHUTHOIA
MHIYKIMH, 3aKOH NIPAMOJMHEHHOIO pacIpOCTPAHEHUs CBETA, 3aKOHBI OTPaKEHUS
CBETA, 3aKOHBI NPEJIOMIICHHUSI CBETa, ypaBHeHHE DiHIuTeitHa 11 (orodaddexra,
3aKOH COXpPaHEHHUs 3Hep1'm1, 3aKOH COXPaHEHHMSI MMITyJIbCa, 3aKOH COXpPaHEHHUs
3JIEKTPUYECKOTO 3aps/ia, 3aKOH COXpaHEHHs MaccoBOrO 4YMcia, MocTynartsl bopa,
3aKOH PaJInOaKTUBHOIO paclaja, IpHu 3TOM pa3jiiyaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro0 MaTeMaTHYeCKOE BBIDAKEHHE M YCIOBHs (IpaHHMUbI, 00IacTH)
NIPUMEHUMOCTH;

OMpeJIe/IATh HalpaBJIeHue BEKTOPa MHAYKIIMA MarHUTHOTO I10JIs IIPOBOIHHUKA
C TOKOM, CHIIBI AMriepa u cuitsl JIopeHa;

CTPOMTHL M OIMCHIBATH M300paKE€HHE, CO3/1aBaCMOE IUIOCKHM 3€pKalioM,
TOHKOMW JIMH30M;

BBIIOJIHATE SKCIIEPUMEHTHI 110 HCCIICOBAHHIO (DU3MYECKUX SIBJICHUH U
TPOIECCOB C MCIONB30BAHMEM MPAMBIX ¥ KOCBEHHBIX M3MEPEHHi: TIpH 3TOM
¢opmympoBate mpoOnemy/3amady H THIOTe3y y4eOHOro IKCIEPUMEHTa,
cobuparh yCTaHOBKY U3 MPEIOKEHHOrO o0opynoBaHusi, MPOBOAUTH ONLIT U
dbopmynmupoBaTh BEIBOJIBI;

OCYILIECTBIIAITH MPSIMBIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIUYHH, IIPH
9TOM BHIOMpPATH ONTHUMAIBHBIA CIOCOO M3MEPEHUS M HCIOIb30BATH M3BECTHBIE
METO/[bl OLIEHKH IOTPEIIHOCTEN U3MEPEHHI;

UCCIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH C HCIOJB30BAHUEM
NpSIMBIX M3MEPEHUH: INpPH ITOM KOHCTPYMPOBATH YCTAHOBKY, (HKCHPOBAThH
pEe3yJIbTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3MYECKMX BEIMYMH B BHJE TAOIUL U
rpaduKoB, AesaTh BEIBOJKI I10 pe3ybTaTaM HCCIIeI0BaHMus;

cobmopare npaBuia 0€30MacHOro Tpyda IPH IIPOBEIAECHUM HCCIIECNOBAHUHN B
pamMKax y4eOHOro IKCIEpHUMEHTa, Y4eOHO-MCCIeI0BATENbCKOM M IMPOEKTHOM
JEATEILHOCTH C MCIOJIL30BAHMEM HM3MEPHUTEIBHBIX YCTPOMCTB M J1abOpaTOpHOro
o0opyaoBaHHS;

pemaTh pacy€THbI§ 3aJa4d C SBHO 3aJaHHONW (PU3MYECKOH MOJEIbIO,
UCTIONB3Ys (pU3UYIecKue 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/aun



BBIOMpaTh (QU3UYECKYIO I*WOII,QJIL, BBLICJIATh (PU3HUECKHE BETUYMHBI U (HOPMYJIBI,
HeoOXoaMMbIe I €€ peIleHHs, MPOBOAMUTH PAacU€Thl U OLIEHUBATH PEATbHOCTH
ITONTyIEHHOT0 3HaYEHHUsS PU3NIECKON BeTHINHEI,

peIaTh KaueCTBEHHBIC 33/1a9H: BEICTPAaUBATh JIOTHYECKHA HEMPOTHBOPEUHUBYIO
LENOYKY pPacCyXKIEHHH C ONOpOod Ha M3y4EeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH MU
du3nuecKue sIBICHUS; _

HCIIONB30BaTh  NPH  pEUICHMH  y4eOHBIX  3ajad COBPEMEHHbIC
MH(OPMALMOHHBIE TEXHOJIOTHH UL [IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIIH
U [peACTaBlIeHUs y4eOHOW M HAay4HO-NONY/SIPHON MH(OpMALMH, MOITYYEeHHOH M3
Pa3sIMYHBIX HCTOYHUKOB, KDHTUYECKH aHAITM3MPOBATH T0JTyJ4aeMyl0 HH(OPMaLHIO;

OOBACHATH INPHHLUMIBI JAEHCTBUS MallMH, TPHOOPOB HW TEXHHYECKUX
YCTPOMCTB, pa3iIn4arh YCIOBUA UX OE30MaCHOrO MCITOIB30BAHUS B TTOBCETHEBHOM
KU3HH; |

IPHBOJUTE IIPUMEPHI BKIIaZa POCCUHCKUX M 3apyOeKHBIX y4EHBIX-(U3UKOB B
pasBUTHE HayKH, B OOBACHEHHE ITPOILECCOB OKPYI)KAIOIIEr0 MHpa, B pa3BHTHE
TEXHUKH U TEXHOJIOTHH;

HCIO/Ib30BaTh TEOPETHYECKUE 3HAHMA 10 (HU3MKEe B IOBCEIHEBHOH KU3HH
st obecriedeHust O€30acHOCTH NpU 0OpaleHny ¢ NpuOOpaMu M TEXHHYECKHMHU
YCTPOMCTBAaMH, JUISI COXPAHEHHUS 3I0POBBSI M COOJIOIEHHS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH Cpese;

paboraTe B TpyNIe C BBHIOJHEHHEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
[UIAHUPOBaTh pabOTy TpYIIB], PalMOHANBHO PpaclpenessaTh O00S3aHHOCTH MU
IUIAHUPOBATh JCATENHOCTh B HECTAHIAPTHBIX CUTYalUsX, a/JIeKBaTHO OLICHUBATH
BKJIaJl K&KJI0TO M3 YUaCTHHKOB IPYIINEI B PELICHHE pACCMATPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo 4acoB JneKTpoHHBIE
fio HaumeHoBaHHe pa3ie/ioB U TeM uudpoBbie
Neni/n g Kontpousbnbie | IIpakTuueckue (mop !
NporpaMMel Bcero oOpa3oBare/ibHble
padoTsl paboTnbl
pecypchl
Paznen 1. ®UZUKA U METO/ bl HAYYHOI'O ITO3HAHUSA
Bubmmoreka [JOK
1.1 du3nka 1 METOABl HAYYHOTO TTO3HAHHA 2 ,
- - https://m.edsoo.ru/7f41bf72
Hrtoro no pasgeny 2
Paznen 2. MEXAHUKA
bubmuoteka I[IOK
; K - 5. % :
2.1 PRI https://m.edsoo.ru/7f41bf72
bubmuotexa IJOK
2 7
4 Romeres https://m.edsoo.ruw/7f41bf72
bubmuoreka LIOK
; 6 1
23 3aKOHBI COXPAaHEHUs B MEXaHUKe 1 hitps://m.edsoo.r/7 41572
Utoro no pazgemny 18

Pazgen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUHAMHKA

31 OCHOBBI MOJIEKYIAPHO-KHHETHY ECKOH 9 | bubmmoreka LJOK
’ TEOpHH https://m.edsoo.ru/7f4 1bf72
bubnuorexa IJOK
3.2 OCHOBBI TEPMO, 10 1
A hitps://m.edsoo.ru/7f41bf72
13 ArperarHele COCTOSIHUS BELIECTBA. 5 bubnuoreka 1{OK

dazoBkle nepexoibl

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




Hroro no pasgeiy 24
Paznen 4. JIEKTPOJIUHAMHUKA
. bubmmorexa [JOK

o, L 10 https://m.edsoo.rw/7f41bf72
47 [TocrosHHEI nekTpHuUecKuil TOK. Toku B 12 bubnuorexa [JOK

’ pa3nMYHBIX cpenax https://m.edsoo.rw/7f41bf72

HTtoro mo pasueny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoanvecTBo yacoB D/IeKTPOHHBIE
Ne i/ HanmeHoBanue pa3aejioB M TeM (undposbie)
5 NMpOrpamMMbl Beero Kontpoabnsie | IIpakTuieckue oGpazoBaTeNbHEIe
paGoThI ~ padoThI pecypesi
Pazgen 1. DJIEKTPOJIUMHAMMUKA
11 MaruuTHoe none. IeKTpOMarHuTHasA 1 | 3 bubmoteka [JOK
' MHITYKIHS ' https://m.edsoo.ru/7f41c97¢
Hrtoro no pasneny - 11 - —
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
51 MexaHHUECKHE U 3TTEKTPOMAarHuTHEIE 9 1 bubmoTexa [JOK
' KoneOaHus https://m.edsoo.rw/7f41¢97¢
29 MexaHHYEeCKHE 1 3EKTPOMATrHUTHBIE 5 ! BubmmoTexa 1IOK
' BOJTHBI https:/m.edsoo.rw/7f41c¢97¢
bubmoreka ITOK
= Dntvica o 3 https://m.edsoo.ru/7f41c97¢
Htoro no pasznemny 24

Pazgen 3. OCHOBbI CHEHHAJILHOﬁ TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crIeaIBHON TEOPHUH 4 l Bubmuoreka IJOK
' OTHOCHTEbHOCTH https://m.edsoo.ru/7f41c97¢
Htoro no pazneny -
Pazjen 4. KBAHTOBASI DU3UKA
5 bubmorexa IHOK
4.1 DeMeHThbl KBAHTOBOH OINTHKH 6

https://m.edsoo.ru/7f41c97¢




butmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.rw/7f41¢97¢
Bubmoreka [JOK
4.3 ATOMHOE A/1p0 5 https://m.edsoo.ru/7f41c97¢
HToro no pasgeny 15

Pazpen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DneMeHThbl aCTPOHOMMH M aCTPOPH3NKH 7 DRI LIOI.{ .
https://m.edsoo.ru/7f41c¢97¢c

Htoro no pasjeny o 7 s
Pasnen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Obobmatoiee NOBTOpeHne 4 E::ﬂ:::g:oggﬁﬂlcg%
W1oro no pasaeny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




INOYPOYHOE IIJTAHUPOBAHHE

10 KJIACC
KonnvecTBO 4acoB DNeKTpOHHBIC
Ne TeMa Ypoka " - - Hara nudposbie
JIbHBI
n/n e Bcero OHTpO v paicrirecicte H3ydyeHusi | 00pasoBATe/bHBIE
pabdoTsl padoTsl
pecypchbl
@u3HKa — HAyKa O IPUPOJE.
1 Hayungsie e*r(); Bl IIOfHapHHH 1 SafiioTeE s
H M £ .
d A https://im.edsoo.ru/ff0c32¢2
OKPY’KaroIero Mupa _ L
Ponb u mecto dusuku B
) (OopMHPOBAHUH COBPEMEHHOM 1 bubnroreka [JOK
Hay4HOM KapTHHEI MUPA, B https://m.edsoo.ru/ff0c33e6
[IPaKTHYECKON AeATe/IbHOCTH JIIOACH
" MeXaHHYecKoe JIBIKEHHE.
OTHOCHTEJIEHOCTE MEXaHHYECKOI0 butmrorexa LJOK
3 1
nBukeHus. Ilepemelenue, cKopocTs, https://m.edsoo.ru/ff0c3 508
YCKOpEHHUE
PaBHoMepHOe npsiMoIHHEeHHOE Bubnuorexa IIOK
4 1 .
JIBHKEHHE hitps://m.edsoo.ru/ff0c3620
PaBHOyCcKOpEeHHOE MPAMOIHHEHHOE butmmotexa LIOK
5 ]
JBHKEHHUE https://m.edsoo.ru/ff0c372¢
6 CpobogHoe najeHue. Y CKOpeHue 1 bubmoreka LIOK
cBOOOIHOTO Ma/IeHNsA https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeiHOe IBHIKEHHE,
7 L[p eHHUEe MAaTEPHABLHON TOYKH 10 1 Brbmaoresa LIOK
BHKCH
¥ https://m.edsoo.ru/ff0c3ada
OKPYHOCTH
8 [Tpuanmn orHocuTensHocTH Manunes. 1 bubmrorexa [TOK




WnepumnanbHble CHCTEMEI OTCUETA.
ITepserit 3akoH HeroToHa

https://m.edsoo.ru/fi0c3bed

Macca Tena. Cuna. ITpunmmn

9 Cynepno3uiuu cui, Bropou 3akoH Babmoresi TIOK
e R S https://m.edsoo.rw/ff0c3be8
HeroToHa 11 MAaTePUATIEHOH TOUKH :

10 Tperun 3axon HeroToHa nis bubmoteka [IOK
MaTepHaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3bes
3aKoH BCeMHpHOro TiAroTeHus. Cuna

11 TsKecTd. [le paaﬂ KOCMMYECKas Gubmuorera IOk

- https://m.edsoo.rw/filc3d00
CKOpPOCTE

12 Cuna ynpyroctu. 3akoH ['yka. Bec Bbubmumorexa [TOK
Teaa https://m.edsoo.ru/fflc3el 8
Cuna tpenus. Koadhduuuent Tpenus.

13 Cuna cIc)) o eibfb ie Bbubmuoreka LJOK

'HJ1a COIPOTHBICHHUSA IIPH ABUKEHUH
4 pia . https://m.edsoo.rw/ff0c3{76
Tena B )KHUIKOCTH WJIH rase
[TocTynarensHoe U BpalaTelibHOE

14 JIBIKEHHE a0COMOTHO TBEPIOrO TEa., Bubmmoreka [IOK
MomenT cuibl. [Tnedo cunel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOrO Teja
MMnynsc MaTepuaibHOW TOUKH,

s CHUCTEMBI MAaTEPHATIBHBIX TOUYEK. butmorexa [[OK
WMnynbc cunsl. 3aKOH COXpaHEHUs https://m.edsoo.1w/ff0c43d6
uMnynbca. PeakTuBHoOE JABHIKEHHE
PaGoTa 1 MOIIHOCTE CHJIBI.

16 KuHeTHueckas sHEprusi MaTepHallbHOH bubmmorexa [TOK
ToukH. Teopema 00 H3MeHeHUH https://m.edsoo.ru/ff0c4502
KHMHETH4€eCKOH IHeprun

17 [ToreHManbHasA 3HEPrHsl. bubmuoteka [JOK




IToTeHmanbHas 3HEPrust yupyro
ne¢opMHUpPOBaHHOH MPY)KHHEI.
IToreHunansHas sHEprus Teia BOIMU3N
TIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HEMTOTEHIIUAIBHBIE
cuibl. CBsA3b paboThHI
HEMOTEHIIHAIBHBIX CUJI C H3MCHEHHEM
MeXaHUYEeCKOH dHEPTUH CHCTEMBI TeIl.
3aKOH COXPaHEHUS MEXaHUYECKOU
JHEPruu

bubmuoteka [JOK
https://m.edsoo.ru/ff0c478¢

19

Jlaboparopuas pabora
«MccnenoBanne cBs3u padOTHI CUIIBI C
M3MEHEHHEM MEXaHHIEeCKOH SHEPI'HH
TECJIa HAa [IpUMEPE pacTAKCHHA
PE3UHOBOTO XT'yTa» ¥

20

Kontponknas pabora no Teme
«Kunematuka. Jlunamuka. 3akoHs
COXpaHEHHUs B MEXaHHKE»

bubmuorexa [JOK
https://m.edsoo.1u/ff0c4b74

21

OcHOBHBI€ MOJIOKEHU MOJIEKYJIAPHO-
KHMHeTH4YecKoll Teopuu. bpoyHosckoe
newkenne. JIuddysns

bubmorexa [IOK
hitps://m.edsoo.ru/ff0c4de2

22

XapakTep ABHIKECHHA H
B3aMMOECHCTBHS YaCTHL BELIECTBA.
Mopenu cTpoeHus ra3oB, KUAKOCTEH
U TBEPJIBIX TEN

23

Macca monekyn. KonnuecTto
BemecTBa. [loctosHnas Asoraapo

24

Tennosoe paBHoBecue. Temneparypa




u e€ uamepenue. lllkana remneparyp
[enscus

HMneansnsiii raz B MKT. OcHoBHOE

Bubmorexa [IOK

25
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AbcomoTHas TeMIepaTypa Kak mepa

2% cpeHel KMHETHYECKOH YHEePruu bubnuorexa [JOK
JIBUKEHHSA MOJICKYJ. YpaBHCHHUE https://m.edsoo.r/ff0c51 1e
Menneneesa-Knaneiipona

g 3axon JaneTona. 'a30BbIe 3aKOHEI

— JlabopaTtopnas pabota — —

)8 «MccnenoBanue 3aBUCHMOCTH MEXK]TY
napaMeTpamu COCTOSHHSI
pa3peKEeHHOr o ra3a»

29 H3onpoueccsl B uaeansHOM raze M MX bubomoreka [TOK
rpaduyecKoe npeacTaBicHHe https://m.edsoo.ru/ff0c570e
BHyTpenHuss sneprus
TEPMOUHAMHUYECKONW CHCTEMBI U

30 crocodr! e¢ u3meneHus. Konuyectso butnuoreka [JOK
Teru10Thl U paboTa. BHyTpeHH https://m.edsoo.ru/ff0c5952
3HEPrUsl OAHOATOMHOIO HIEallbHOTO
rasa

31 Buael Tensonepenaqu .

peA https://m.edsoo.rw/ffc5¢36
Y aenbHas TEIMIOEMKOCTE BEIIECTRA.
bubmmorteka LJOK
32 KonnuecTBo TennoTs npu
. https://m.edsoo.r/ff0c5c36
Terionepeaaye. AnuadaTHbli porecce
13 [TepBblii 3aKOH TEPMOJAMHAMMKHU U €r0 bubnuoreka 1HOK

IMPHMEHEHHE K H30IIpoIeccamMm

https://m.edsoo.rw/ff0c5efc




Heobpatumocts nponeccos B

bubmiorexa [JOK

34 .B i ;
HPRPORE. SIPOR SAEOR https://m.edsoo.ry/f0c6230
TEPMOAUHAMHAKH

35 Ipununn peiicreus u KI1JT Terosoit bubnuoreka [JOK
MallHHBI https://m.edsoo.rw/fl0c600a

36 [ukn Kapho u ero KIIJ]

37 OKOIOruYecKue mpodieMsl
TCILIOIHCPI €THKH

13 Obobmaroumit ypok «Monekynsapras bubmoteka [JOK

— (u3snka. OCHOBBI TEPMOHHAMUKHY +— https://m.edso0.rw/ffc6938 |
Konrponsnas pabora no teme

39 <Monpefc 151 25{ ¢u3nka. OcHoBEI Babumorrara 11Ok

¢ L 5
YIApHat Ou nb https://m edsoo.ru/ff0c6as0
TePMOAMHAMUKH

40 [Tapoo6paszoBanue u kKoH/eHCaHS. bubmorexa LIOK
Ucnapenue n kunenne https://m.edsoo.nv/filc63b6
ADCOIOTHAS M OTHOCHTEIIBbHAS

41 BIIXXHOCTE BO31yxa. HacwlmeHHbIiH HR TR L

Ayxd. . https://m.edsoo.ru/ff0c64d8
rnap
Teépnoe Teno. Kpucranmmueckue u

42 amop(usle Tema. AHU30TpomTHS bubmmorexa IIOK
CBOMCTB KpHCTAIIoB. JKuakue https://m.edsoo.rw/ffc65 )
KpucTauiel. COBpeMeHHbIE MATEpHAIBI
[TnaBnenue u KpucTaIIH3aMs.

43 YaensHasn TCIlJ‘!IZ)Ta 1 aumell sHRwEe HOR

sl
= = = https://m.edsoo.ru/ff0c6708
Cy6mumanus
0 ; OK
44 YpasHenue TerioBoro Gananca Spbamones I

https:/m.edsoo.r/ff0c6820




DNeKTpU3anmsA Teil. DIeKTPUYeCKHH

45 3a JIBa BMOa 31EKTPHYECKHX brbmroresa LIOK
PRk P https://m.edsoo.i/ffl0c6bec
3apsaaoB
[TpoBogHUKY, IMANEKTPHKH H
46 MOAYTIPOBOAHUKH 3:;211 COXpaHEHHs A
yap ) https:/m.edsoo.rw/fl0c6bee
3JIEKTPUYECKOr 0 3apsa
BzaumoznencTsue 3apsa108. 3akoH
. o bubmorexa [JOK
47 Kynona. ToueuHbIH aneKTpHUY eCKHH
https:/m.edsoo.ru/ff0c6ced
3apsa
- Hanpsau€HHOCTD 3JICKTPHYECKOro _
43 nons. ITpuniun cyneprosuimuu bubimoreka LIOK
3NEKTPUYECKHUX noneH, JIuaun https://m.edsoo.r/fl0c6df?
HANPOKEHHOCTH
PabGoTa cun anekTpocTaTHYecKoro
49 nonus HDTEHuHaJ]-pPaBHO(.:TL saue LK
' ' https://m.edsoo.ru/ff0c6 00
TTOTEHIIHAJIOB
ITpoBOIHUKH M OUINEKTPHKH B
g 2 bubimorexa [JOK
50 JIEKTPOCTATHYECKOM I10J1€,
https://m.edsoo.r/fe7018
JInanexTpuyeckas nNpoHMIIAEMOCTh
buGmmorexa [JOK
51 Onexktpoémkocts. Konpencaro ;
p p https://m.edsoo.r/ff0c7126
INeKTPOEMKOCTb MIIOCKOT0
BubGimmoreka [JOK
52 KOHJICHCATOpa. DHEPrus 3apsKeHHOIo
https://m.edsoo.rw/fflc72c¢0
KOH/IeHcaTopa
53 Jlaboparopnas pabora "Wsmepenue
INMEKTPOEMKOCTH KOHAEH caTopa"
54 [IpuHUHMn AeficTBUS W NpuMeHeHHe

KOHJICHCATOPOB, KONMUPOBAJILHOTO




arnapara, CTpyHHOro MpHHTEpa.
OJIeKTpOCTaTHYECKast 3aMINTA.
3azemiieHue 31eKTPONpHUGOpOB

55

DIIEKTPHYECKHI TOK, YCIOBHS €ro
cyuiecTBoBaHuA. [10CTOAHHEIT TOK.
Cuua Toka. Hanpsoxenwue.
Conpotusnenne. 3akon Oma i
ydacTKa 1enu

[TocnegosarenpHoe, napannensHoe,
CMEIIAHHOE COCHHCHHE _
nposoaHuKos. Jlabopatopuas pa6ora
«M3ydeHHe CMEIIaHHOrO COeHHeHHS
PE3UCTOPOBY

bubnuoreka [[OK  —
https://m.edsoo.r/fl0c 7410

57

Pa6oTa u MOIIHOCTH 3/1EKTPHYECKOro
Toka. 3akou Jxkoymna-JIenma

bubnuorexa [JOK
https://m.édsoo.ru/fl0c 7838

58

3axon Oma ju1s IIONHOM (3aMKHYTO)
snekTpuueckoi uenu. Koporkoe
3ambIkanue. JIabopatopras paGora
«M3mepenne 3/1C ncTOYHMKA TOKA U
€ro BHYTPEHHEr 0 COPOTUBJICHUSA»

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7ac)

59

DNEeKTPOHHAs MPOBOAUMOCTD TBEP/IBIX
METasuIoB. 3aBUCUMOCTh
CONPOTHBJICHUs METAJIJIOB OT
Temneparypbl. CBepXnpoBoIMMOCTb

60

DJIEKTPHYECKHUHK TOK B BaKyyMe.
CBOKCTBA 3JIEKTPOHHBIX MyYKOB

61

[NonynpoBoaunku, ux cobcTBeHHas n
IpUMecHas nporoaumocts. CBoxcTBa
p—n-nepexona. IlonynposBoanukopsie

bubmoreka LIOK
https:/m.edsoo.ru/fflc84ae




nipubopsI

DNEKTPUUYECKUH TOK B PACTBOPAX H

pacijiaBax 3JCKTPOIHUTOB.

bubmoreka [TOK

62 1
DNeKTPOIHTHYECKAS JHCCOLMALIMS. https://m.edsoo.rw/ff0c82ba
DneKkTponu3
DJIEKTPHYECKUH TOK B rasax.

63 CaMOCTOATEILHEIN | 1 butmuorexa [JOK
HCCAMOCTOATENBHBIH pa3psa. MonHus. https://m.edsoo.ru/ff0c84ac
ITnazma
DneKTpUYecKHe npubopsl 1 _

4 YCTPOMCTBA M MX MPaKTHYECKOe 1 bubmorexa 1JOK
npumeHenue, [Ipapuna TeXHuku https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O0600maronmit ypok 1 bubanoreka [IOK
«DIeKTPOINHAMHKA https://m.edsoo.ru/ff0c88be
KonTponsnas pabora o teme

66 «nexrpocratuka. [TocTosHHBII 1 bubmiorexa [JOK
NeKTpUYecKuif Tok. Toku B https://m.edsoo.rw/ff0c8a8a
Pa3IMYHBIX Cpelaxy»

67 PesepsHubiit ypox. KoHTponsnas | buGmorexka LIOK
paboTa o Teme "DnekTpoguHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepsHpiii ypok. O6o6maroumii ypox | Bbubmoteka [JOK
no teMaMm 10 kmacca https://m.edsoo.ru/ff0c8foc

OBUIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

Konuyecrso uacon JNeKTPOHHBIE
Ne Jara HHPpoBLIE
n/n b Bcero Konrpossmsse Hpam“qecm'e H3y4eHHs | oOpaszoBaTe/IbHBIE
pabdoThl padoThI pecypes
ITocTossHHBIE MATHUTBI U X

1 B3auMoJieHcTBUe, MaruuTHoe norne. ) bubmoreka ITOK
Bextop marautHo# nHaykimy. JIuaun https://m.edsoo.ru/ff0c9778
MarHHTHOH MHAYKIUU
MaruuTHOE nose npoBoHMKA ¢

5 ToKOM. OneiT DpcTena. I bubmmoreka [IOK
B3aumoseiicTBHE IPOBOHUKOB C https://m.edsoo.rw/ff0c98 fe
TOKOM

3 Jla6opaTopras pa6ora «M3y4enue 1 ' 1 Bu6moreka [[OK
MAarHUTHOTO 110JI KaTYLIKH C TOKOMY https://m.edsoo.ru/ff0cY 8 fe
JlelicTBHMEe MarHuTHOrO MO Ha
MPOBOAHHUK ¢ ToKoM. Cuita Amnepa.

4 Jlabopartopnas pabora | | butnuoreka [JOK
«HccnenoBanue neicTBus https://m.edsoo.ru/fflc9ac0
MOCTOAHHOI'O MAarHUTa HA PAMKY C
TOKOM»

JleficTBHE MAarHUTHOTO MOJIs Ha

5 JBHKYILYIOCS 3apPAKEHHYIO YaCTHILY. | buGmoTeka LJOK
Cuna Jlopenua. PaGota cuJs https:/m.edsoo.ru/ff0c9d 4
Jlopenma

6 DnekTpomaruuTHas UHAyKIus. [ToTok 1

BEKTOpa MarHuTHOH mHaykuuu. DJ1C




HHIYKIMH. 3aKOH 3TeKTPOMAarHHTHOM
HHIYyKOMU Papanes

JlabopaTopHas pabora
«Uccneqosanue siBeHus
3JICKTPOMAarHHTHOH MH/TYKIIUI»

Butmnorexa IJOK
https://m.edsoo.ru/ff0cal §0

UnayktusHocts. SIBnenne
camouHayKuHH., 1C caMOMHAYKIHH.
DHEeprus MarHUTHOI'O 110JIs1 KATYILKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110J1¢

bubmuoreka [IOK
https://m.edsoo.ruw/ff0ca600

Texauyeckue ycTpoiicTBa g HX
IIPUMEHCHUE: IIOCTOSHHBIC MArHHUTBI,
9JIEKTPOMATHHUTEI, JJIEKTPOJBHUIATENb,
YCKOPHTEJIH 3JIEMEHTAPHBIX YaCTHII,
HHYKLIMOHHAs 11e9b

10

OGobwaroumii ypok «MarHuTHoe
none. DIIeKTPOMArHUTHAS HHJLYKIIHS»

" bubanorexa [IOK

https://m.edsoo.ru/ff0cab82

11

KouTtposnbHas pabora no teme
«MaruuTtHoe noze.
DEKTPOMArHUTHAS HHAYKLIMSD)

butmoreka [JOK
https://m.edsoo.ru/ff0cad58

CBoboaHbIC MEXaHUYECKHE
konebanus. 'apMoHnueckne
KosieOaHus. Y paBHeHHE
FAapMOHMYECKUX KoneOaHHii.
[IpeBpanienne snepruu

butmoreka [JOK
https:/m.edsoo.ru/ff0cafl6

13

Jla6opaTopuas pabora
«MccnejoBaHne 3aBHCHMOCTH
[IepHo/Ia MaJIbIX KoledaHuH rpysa Ha
HUTH OT JUIMHBI HUTH H MAaccChl TPy3a»




14

Konebarensupin kontyp. CBoGoHEBIE
JNEKTPOMAaTHUTHBIE KONeOaHus B
HJIealbHOM KoJIeOaTeNbHOM KOHTYpE.
AHaIIOrus MeXly MEXaHUICCKHMH 1
SJIEKTPOMAarHUTHBIMH KOJIeOaHHAMU

bubnuoreka IIOK
https:/m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHEHHs JHEPIrUH B H/I€aIbHOM
K0J1ebaTeIEHOM KOHTYype

Bubnunorexa [IOK
https://m.edsoo.ru/fl0ch9c4

16

Ipencrasnenne o saTyxamomux
KonebanuAX. BelHyKIeHHbIC
MEXaHHYECKUE KONeOaHs. Pesonanc.
By 1eHHBIE 37IeKTPOMAarHUTHBIE
KoneOaHus

butimorera IJOK
https://m.edsoo.ru/fl0cbb86

17

[Tepemennpin Tok. CuHyCOMIANBHBIH
nepeMeHHBIH Tok. MomHocTs
NICPEMEHHOr 0 TOKa. AMIUTMTY/IHOE U
JACHCTBYIONIEE 3HAYCHUE CHITBI TOKA U
HalPsKeHUs

budnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpauncpopmarop. Ilponssoactso,
nepenava u norpebieHue
JICKTPUYECKOI IHEPTHH

19

YCTpoiicTBO 1 ipakTHYEeCcKoe
[IPUMEHEHHE JIEKTPHYECKOI'0 3BOHKA,
I'CHepaTopa IepeMEeHHOro TOKa,
THHHUH 3JIEKTponepeaay

bubmmorexa [JOK
https:/m.edsoo.ru/ff0cc324

20

IKOJIOTHYECKHE PHCKH TPH
IIPOH3BOACTBE 3JICKTPOIHEPT HH.
KynbTypa ucnonssoBanus




SNEKTPO3IHEPTHH B TOBCEAHEBHOW
KHU3HU

Mexanuyeckne BONHBL, yCIOBHS
pacnipoctpanenus. Ilepuon. Crkopocts

bubmorexa [JOK

21 ;
PacmpoCTpaHEeHUs U AJIMHA BOJIHBL. https:/m.edsoo.ru/fflccas4
[Tonepeynsle U MPOAOIBHBIE BOJTHBI

2 3Byk. CxopocTs 3Byka. 'poMKOCTS butimoreka [JOK
3Byka. Bricora Tona. TemGp 3Byka https://m.edsoo.ru/fl0cccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, HX

23 CBOMCTBA M cKopocTs, [lIkana Bebanoresa LIOK

https:/niedsoo.ru/ff0ccfe(
3JICKTPOMAarHUTHBIX BOJIH
IIpuHnumne! pagrocBssu u

24 TeneBuAcHHUA. Pa3BuTHE cpencTs
cBsA3K. Pagnonokanus

”5 Kontposnbhas paGora «Konebauus u bubmorexa [JOK
BOJTHBI» https://m.edsoo.r/ff0cc6f3
[Ipsamonmueiinoe pacnpocrpaneHne

26 CBETa B OJJTHOPOJHOH cpere. butmoTtexa IJOK
Toueunslit ncTounuk ceera. JIyy https://m.edsoo.ru/fl0cd350
cBeTta
Orpaxenne cBera. 3akoHbl _

27 oTpaxkeHusd ceera. [Tocrpoenue antorea IOk

P . P https:/m.edsoo.ru/ff0cd4e0
H300pa’keHHH B IIIOCKOM 3epKajie
[Tpenomnenne ceera. [Tonnoe

)3 BHYTpeHHee oTpaxkeHue. Ilpenensupin butanoreka [JOK
YTOJI MOJTHOI'0 BHYTPEHHETO https://m.edsoo.rw/fl0cd 76
OTpaskeHUs

29 Jlaboparopnas pa6ota «M3mepenue butmmorteka [JOK




IMOKa3aTes MpPeIOMIIEHUS CTEKIIa

https:/m.edsoo.ru/fllcd67a

JInnsel. [TocTpoenne n3obpaskenuit B

bubmuorexa [JOK

30 nuH3e. PopMysa TOHKOM JIMH3EL
Faey https://m.edsoo.ru/ff0cddl e
YBelmiyeHue JTMH3bI ;
JlabopaTtopnas paGora
31 «HMccnenoBanue cBoiicTs
H300paKCHHUH B JIMH3AX»
Hucniepens cBeta. CokKHBIH cOCTaB
17 Oenoro ceera. Iper. JlaGopatopuas
pabota «Habmonenue nucnepcun .
CBETa»
13 Wutepdepennns ceeta. [ndpaxuus bubmmorexa [JOK
ceeta. [ludpakiHonHas pemérka https://m.edsoo.ru/ff0ced22
34 . [lonepeyHOCTH CBETOBBLIX BOJIH. butnunorexa [IOK
[onspuzanmus ceera https:/m.edsoo.ru/fl0cf02e
35 OnTnyeckue npuOOPEI U yCTPOHCTBA U
YCIOBHA X 6€30I1aCHOr0 IIPHMEHEHHs
['panu1el mpuMenuMocTH
36 KJIACCHYECKOW MeXaHHuKH. [TocTynaTel Bbubnnorexa [JOK
CIELHaIBHOW TEOPUA https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHTENBHOCTS OJJHOBPEMEHHOCTH.
37 3amenienue BpeMeH COKpallleHHEe Banmarexa LOR
M nu H .
P € https://m.edsoo.ru/ff0cfa42
JUTHHbI
OHEPrus U UMITYJIbC PEISTHBUCTCKOH
g butmmoreka [JOK
38 4acTHIlbl. CBsI3b MAaCCHI C JHEPTHEN U -
https://m.edsoo.rw/ff0cfc68
HMITYJTbCOM. DHEprus Hokos
39 KonTponshas pabora «Ontuka. bu6mmorexa [IOK




OCHOBBI CIIeLUATBEHON TEOPUH
OTHOCHTEJIBHOCTH»

https://m.edsoo.ru/ff0cf6 {0

Dotonsl. Popmyna [lnanka. JHeprus

Butmoreka [JOK

40
U UMIYJIBC POTOHA https://m.edsoo.ny/ff0cfel 6
OTKpBITHE M MCCIICIOBAHHE -
41 c]JOTcI::aqld)eKTa Onbiter A. T’ Durme
' o https://m.edsoo.ru/f0cffc4
CroneroBa
3akoHsl poToaddexra. YpasHeHue
5 (I‘)- b o bubmoteka LJOK
42 OuHmTerHa 1 potorpdexra.
N https:/m.edsoo.rw/fi0d0 1 5e
«Kpacnas rpangua» gorosdderra —
Jlarnenue ceera. Oneiter I1. H.
43 Jlebenera. Xumuueckoe geucTBHE Bagimozcin TSI
' A https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycrpoiicTa u
44 [IPAKTHYECKOE IPUMEHEHHE!
doToanement, poromaTuuk,
coJiHe4Hast baTapesi, CBETO/ IO/
45 Pemenue 3agay mmo TemMe «DIE€MEHTBI butmoreka [IOK
KBAHTOBOM ONTHKH» https://m.edsoo.ru/fl0d0302
Mopens atoma Tomcona. OnbITE
46 Pezepdopaa no paccesHuio o-4yacTuil BuGmorexa [OK
RS ;i - https://m.edsoo.ru/ff0d091a
[Inanerapuas Mojens atoma
bubnnoreka [JOK
47 IMocrynarter Bopa
¥ P https://m.edsoo.ru/ff0d0afa
WznydeHue u nmorjomenue GoToOHOB
48 I 14}1::3 exoJie aToMa ¢ onﬂc?;o OBHS Bu6morexa IOK
2 P Ny 2 https://m.edsoo.ru/ff0dOafa
9HEPruy Ha ApyroH. Buael cniekrpos
49 Bonnossie corcTBa yacTuil. Bonnel bubmuoreka [IOK




Ae bpowrna. Kopryckynsipao-
BOJHOBOH Ayann3M. CrioHTaHHOE U
BBIHYXJIEHHOE U3JIydeHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKprITHE pafinOaKTHBHOCTH. OIBIThI
Pesepdopaa no onpenenenunio cocrapa
PagMOaKTUBHOIO U3IyYEHUs

bu6morexa [JOK
https://m.edsoo.ruw/fl0d0fd2

51

Caowucrsa ansda-, 6eta-, ramma-
n3jlydeHus. BausiHue
pPaZiHOaKTHBHOCTH HA JKHUBbIC
OpraHH3Mbl

52

OTKpEITHE IPOTOHA U HEUTPOHA.
H3soronel. Anbda-pacran,
DJIEKTPOHHBIN M O3UTPOHHEBIW OeTa-
pacnan. "'amma-usnyuenue

butmoreka [TOK
https://m.edsoo.ru/ffod 1162

33

DHeprusi CBS3M HYKJIOHOB B si/Ipe.
Snepubie peakiun. SnepHbin
peaktop. [Tpobaemsr, nepcrekTuBsl,
9KOJIOTHYECKHE ACIeKTHI SAEPHOH
OHEPreTHKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d 1356

54

DnemeHTapHbie YacTHLbl. OTKPLITHE
103uTpoHa. MeTonel HaOJIIOACHNS U
pErucTpaluy JIEMEHTAPHBIX YaCTHIIL.
Kpyrastit cron «®yHaamenTanbHble
B3aumoaeHcTBUA. EquncTBO
GH3HIECKOH KapTHHBEI MEpa»

butmuoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3anoro neba. Co3sesgus,
SIPKHE 3BE3/IBI, IUIAHETHI, UX BUANMOE
asmxenre. ColHeyHas cucTeMa




56

Comnnue. ConHedHas akTUBHOCTb.
Hcrounuk sueprun ConHua u 386371

57

3BE3/IBI, HX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3bI INTABHOK
NOCIe0BaTENLHOCTH. BHyTpenHee
crpoenue 38€3/1. CoBpeMeHHEBIE
PE/ICTABICHHS O NPOUCXOK/ICHUH H
spomonuu CosHIA U 3B€3]]

58

Mieunsin TlyTs — Hama lanaxkruxa.
Honox__c_cHHe U asmkenue ConHia B
[anaxtuke. 'anaktnkn. Yépubie
JIBIPBI B SI/IPax rajlakTHK

59 .

Bceenennas. Pa30Oeranue ranakTuk.
Teopusa Bonbiuoro B3poisa.
PenmuxToBOE HM3nyuenue.
MeTaranakTuka

60

Hepeennsie npo6ieMsl acTpoHOMUH

61

Koutponbnas pabora «Dnements
aCTPOHOMMHM M aCTPOPUIHKH»

62

O6obmaronmuit ypok. Pons pusuku u
aCTPOHOMHH B 3KOHOMHYECKOIH,
TEXHOJIOTHYECKOH, COLIMATBHON H
9THYECKOH chepax AesTeIbHOCTH
4eJIoBeKa

63

O6o6mawmuii ypok. Pons u mecro
(Gu3nKM 1 aCTPOHOMHUH B
COBpPEMEHHOM HAay4YHOI KapTHHE Mupa

64

OGobwaromuii ypok. Posan




(usmueckoit Teopun B hopmupoBarnu
TIpeACTaBIeHUH 0 QHU3HIECKOI
KapTHHE MHpa

O6obmaromuii ypok. Mecro
65 u3mdeckoit kapTHHBI MUpa B 061IIEM
PAAY COBPEMEHHBIX €CTECTBEHHO-

HAayYHBIX [1PEJICTABIECHUH O IPUPOjIE

66 Pe3epBHplit ypok. Maruuthoe noe.
OJNEKTPOMArHUTHAS HHAYKIIHS

PesgpBHblit ypok. Ontuka. OcHOBBI
67 CIICLIHAJIbHON TEOpHH
OTHOCHTEIIBHOCTH

Pesepusiii ypox. KBantosas dusuxa.
68 DIIEMEHTH! ACTPOHOMHUH H
‘ acTpodu3mMKnH

bubmoreka ITOK
https://m.edsoo.rw/ff0d 1 784

OBILIEE KOJIMYECTBO YACOB 10
ITPOTPAMME

68




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI 151 YYEHUKA

» ®usuka, 10 knace/ Kacesnos B.A., O0miecTBO ¢ orpaHudeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AknmonepHoe o6mecTBo «M31aTensCTBO
«IIpocseiienne»

|
» ®usuka, 11 xnace/ KacesinoB B.A., O0miecTBoO ¢ orpaHn4eHHON

OTBETCTBEHHOCTBIO «/[PODA»; AkunorepHoe 00miecTBo «M3maTenscTBo

«IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JUISI YUUTEJIS

ITporpamma kypca ¢uszuku i 10—11 kraccoB. ba3oBslii ypoBeHs (aBTop B.

A. KacbsHOB) 1

YMK «®usuka. 10 knacc. ba3oBslit ypoBeHb»

1. ®usuka. 10 xnacc. bazosei YPOBEHB. Y4eOHHK ¢ 3JIEKTPOHHBIM
npunoxenueM (asrop B. A. KacbsHoB).

2. ®usuka. 10 knacc. basosblit ypoBens. Metoauueckoe nocodue (asrop B.
A. KacesHOB).

3. @uszuxa. 10—11 xiaccyr. ba3oblii yposeHs. TeTpaas st 1a00paTOPHBIX
pabor (aBrops! B. A. Kacesnos, B. A. Koposun).

4. ®uzuxka. 10—11 xnaccel. ba3oselii yposens. KoMmuiekr terpanen s




KOHTPOJIbHBIX pabot (aBrop B. A. KachsHoB)
5. @usuka. 10 knace. Jlnnakruueckne kapTouku-3ananus (aBTopsl M. A.

Yakos, K. M. Yuakos).

YMK «(DI;I3PIK3. 11 xnacc. ba3oBelit ypoBeHB»

I. ®msuka. 11 kirace. baszqBelii ypoBeHb. YIEOHHK C STEKTPOHHBIM
npunoxenueM (asrop B. A. KacesHoB).

2. ®usunka. 11 knace. basosriit ypoens. Metoznu4deckoe nocodue (asrop B.
A. KacbsiHOB).

3. @usuka. 10—11 knaccer. basossrit yposens. TeTpa/s 1is 1a60paTOPHBIX
pabot (aBropsl B. A. Kacesnos, B. A. Koposun).

4. CDH31%1<2£. 10—11 xmaccer. bazossrii ypoBens. Kommuiext Terpazeit s
KOHTPOJBHBIX paboT (aBTOPbI B. A. Kacpsinos, W. B. Urpsios).

5. Ousuka. 11 knace. JlugakTnyeckue KapTouku-3a1anus (aBTopsl M. A,

Ymakos, K. M. Yiuakos).

IIUP®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
UHTEPHET

1 http://nsportal.ru - connaneHas ceTs pabOTHUKOB 00pa3OBaHHS.

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

3 http://festival,lseptembe}r.ru/aﬂicles/ - (pecTHBAIIL TIEAATOrHYECKUX HJICH

«OTKpBITBIH YPOKY.



4 http://www.fizika.ru/ - caiir qus yunrenelt pusuku u uX yueHHKOB.

5 http://www.physics.ru/ - matepuains! 1o pusmke.
6 www . ege .edu.ru - uH(popmanEoHHsIii mopran EI'D.

7 http :// school - collection . edu . ru / - enqunas komekums LIOPos



