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IMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOW Mporpammel, npencraBieHHbXx B OI'OC
COQO, a Takxke ¢ yd€roMm enepaibHON pabodeil mporpaMMbl BOCHUTaHUS U
KOHIEMIIUKA TpernojiaBanus yuyeOHoro npeamera «Duszmka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuniickon Penepanuu, peanu3yommux OCHOBHBIE
o0pa3zoBaTeIbHbIE TPOTPAMMBI.

Copepxanue mporpaMMbl 1Mo (u3MKe HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnH ux ¢u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpPeIMETHBIM pPe3ybTaTaM
oOy4eHHMs, a TaKXE YUYHMTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEKIPEAMETHBIX
CBs3€l (PM3MKM C €CTeCTBEHHO-HAyYHBIMU YUYE€OHBIMH TpeamMeTamu. B Hel
OTIPEJIENISIFOTCS. OCHOBHBIEC LIETU M3Yy4YeHHs (PU3MKU HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (DU3HKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MPeIMETHbIEC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYALT:

e INIAHUPYEMbIE pE3yJIbTaThl OCBOEHUsS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJIepKaHue yueOHoro npeamera «Pu3uka» mo rojgaM 00ydeHHUs.

®du3rka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BBICTyNAas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonbHbIN Kypc GU3UKHA — CUCTEMOOOPa3YOIIHA
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbusnueckoit reorpadueld u actpoHomuen. Mcmonp3oBaHWE U AKTHUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  OMpeAeNsieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIyYEHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU M JAPYTHX.
W3ydyenne (QU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydyaromuxcsi, B (OpMUPOBAaHUE YMEHUM NPUMEHSTH
Hay4HBII METO/ MO3HAHUS MPU BBIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUM.

B ocHoBy kypca ¢usuku mjis ypoBHS cpeaHero oOmero oOpa3oBaHMs
MOJIOKEH pAJl HUJeH, KOTOphle MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuasl U3 BCEX Pa3lesioB (DM3WKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oObeAMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPHUIIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CONlep)KaHMs, TIOCBAMIEHHBIX OKOJOTHYECKUM TMpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUlAX
NPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN MOAX0J B Kypce (PU3MKK peaausyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid SKCHEPUMEHTAIbHOU NESITENBbHOCTH O0yYarolUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTopHBIX padorT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIUNA CIHCOK YYCHHUYECKUX
MpaKTUYeCKUX padoT. BeifeeHne B yKa3aHHOM IMepedHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTEIbHOIO TMpOIEcca MCXOJd K3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEN (DU3WYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbplioe BHUMaHHWE YHENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, MTO3BOJISIFONINE MPUMEHSATh NU3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfiena Kypca, Tak M WHTETpUpPYS 3HAHUS U3
pasHbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 33JIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW I CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro rpoiecca 0a30BbI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IukiIa. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpamme mo (QpU3uKe YYeHUYECKUX MPAKTUYECKUX padbOT U JAEMOHCTPALMOHHOE
o0opyToBaHHE.

JemoHCcTpaninoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKEe KIIOYEBbIX JEMOHCTpAIMil AJis
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e popMHupoBaHUE HHTEpECAa M CTPEMIICHHA OOYyYaromMXCS K Hay4dHOMY
M3YUYEHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEJCTABICHUN O HAYYHOM METOJE MO3HaHWs U (OPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPY KAIOUTUM SIBICHUSM;

 popMHupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3yYCHHUS OCHOB
CTPOCHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e popMUpOBaHME YMEHUU OOBSICHATH SIBJICHUS C  HMCIOJb30BaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e opMupoBaHUE TPEACTaBICHUNA O poiu (PU3UKUA JUISI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHne 3TUX Lene oOecreynBaeTCsl pelieHUeM CIeAyoUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e IPUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00UIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHWKY, MOJEKYISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY U DJIEMEHTHI aCTPOPU3UKHU;

e popMUpOBAaHME YMEHUNW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
oOBsiCHEHUsS (PHU3WYECKUX SBJICHUH B TPUPOAEC W IS TPUHATHA
MPAKTUYECKUX PELICHUN B MIOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHUS PA3IUYHBIX 3aJad C SIBHO 3aJaHHOM
(Gu3uYecKo MOACNBIO, 3aJad, TMOAPA3yMEBAMIINX CaMOCTOATEIHLHOE
co3ziaHue (PU3NIECKON MOJCIH, aJICKBATHOM YCIIOBUSIM 3aJ1auH;

e IOHMMAaHHE (PUBNYECKUX OCHOB W MPUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO
cpenys;

e OBJIQJICHUE METOJaMHU CaMOCTOSITENIHLHOTO TUTAHUPOBAHUS U TPOBEACHUS
(GU3MYEeCKUX SKCIEPUMEHTOB, aHajlu3a W HMHTEpIpeTanuud uHbOopMaIuy,
OIpEENEeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3/laHUE YCJIOBUHM Jisl Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIero
oOpa3oBanus orBoautTcsa 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HeeN0), B
11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme Mo (QU3NKE IMepeyeHb Ja0opaTOpHBIX M
MPAKTUYECKUX paldOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElIaeT BBIOOP
poBeNeHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAWBHUAYaJIbHBIX
O0COOEHHOCTEH 00yJaroIuXCsl.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyuHLIMI COOTBETCTBUS.

Ponb u mMecTto ¢u3NKu B (GOPMHUPOBAHWU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBKeHHE. OTHOCHUTEIIPHOCTh MEXAHHUYECKOI'O JIBMIKCHHSL.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpPsSMOJUHEWHOE IBXeHue. I 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHue. JIBUKEHHME  MaTepUaJIbHOM TOYKHA MO
OKPYXHOCTH C MOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WIUIKOCTPALUMS KHUHEMATHUYECKUX XapAKTEPUCTUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWICHUSI MEXAY ITyTAMH, MNPOMJICHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HerotoHna.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOpOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[ToctynaTtenbHoe U BpamaTreabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTo Tena. Buabsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITYJbCa Telld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedopMupoBaHHONW — mpyxuHbl.  [loTeHnumanpHas  SHepruss Teida  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[ToreHnuanbHple WM HENOTCHUUAJIbHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPrUH
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHHS U
B3aWMOJICMCTBUSI YaCTHUI] BEIIECTBA. MoJenu CTPOEHUS Ta30B, KUJKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

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



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIIOTHash TeMmIiepaTypa Kak Mepa
CpeoHEel KHUHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dactul rasza. lllkanma
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TEPMa, H30XO0Pa,
n3o0apa.

TexHuyeckue yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmoanHamuueckass cucrema. BHYTpEHHsISI 3HEpPruss TEPMOJAUMHAMUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TeruoBple  mamuHbl.  [IpUHOUNBI ~ JEWCTBHAST — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT MoiIe3H0Tro
nerictBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTO
JNENUCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphl) Tela IpH TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OmBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpbHON TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbId map. YaelbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHUS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIaBJICHUSI KPUCTALTMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHamMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauus Tell. OJIEKTpUUYECKWil 3apsn. J(Ba BHJa 3IEKTPUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKHA U IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hampsok€HHOCTh 3iieKTpryeckoro mois. IIpuHnun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnexktpoéMkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIBbHBIN anmnapar, CTpyHAHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAatopa OT IUIOMIaAu
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBIECHUE BELIECTBA.
[TocnengoBaTenbHOE, TapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJiynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [1omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHU4ecKue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne CHitbl TOKa U HaIIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO YJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHne cMEemaHHOro COeANHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue 251eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCcamMM MaTe€MaTHKH,
OHMONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, JHUHEWHAss QyHKIuS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH WU



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUW C HCIOIH30BAHMEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UWHAyKUuH. [IpuHumn cynepro3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMH. KapTWHAa JWHWUKA MarHUTHOU
WHIYKIUH T0JISI HIOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOayJib U HallpaBlieHUE. [[BUKEHHUE 3apsiAKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOIABMKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayekTpuYecKoe Mmoje. OJEKTPOABMXKYINAsS CHJIA HMHIYKIHH B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHUYM MHAYKIUU MarHUTHOT'O ITOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYILEH CWIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccenenoBanne sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHble KONEOAHUA

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUHd MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
kosnebanuii. [IpeBpanieHue s3Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMAarHuTHEIMU KoJlieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUSs
HHEPTUU B UJCATHHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
Konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYCOHWJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIpsKEHUS.

Tpanchopmarop. IIpousBoACTBO, Nepeaadya U MOTPEOICHUE AINEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

TexHn4ecknue yCTpOMCTBA W NPAKTUYECKOE IPUMEHCHUE: SIIEKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

HabGmonenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCHENOBAaTEIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPOIEPEAAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOI0 TOKa B LENM W3  IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tudpaxius,
unTepdepeHius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUMTBI paUOCBS3U U TeAeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE M MEAUIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-meys.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHHK 3BYKa.

HaGmronenue orpaxkeHus U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne uatepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanue CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
peJIOMJICHUE, MOSIpU3aus, Judpakius, THTephepEHITU.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
IIJIOCKOM 3€pKale.

[IpenomeHue cBeTa. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

CoOuparomme W pacceuBaroniye JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOW nuH3bL. [locTpoenue uzoOpaxeHuil B
coOuparoux U pacceuBaromux auH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
IJaBHBIX ~MAaKCMMYMOB TpH TAJ€HHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHHUE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenne natepdepeHInu CBeTA.

HaoOmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyyeHne cnekTpa ¢ TOMOLIBIO TPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanne CBOMCTB N300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panunpl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU M COKpPAIICHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Hepruu HOTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DunmteitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekTa.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[Imanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnornonieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bums
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHoBeie cBoiicTBa yactull. Bosiusl 1e bpoitis. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue nMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
paguoaktuBHOCTH.  OmnbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4eHHUs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Ty4eHHe. 3aKOH paIMO0aKTUBHOIO pacaja.

DOHeprus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwiii peaktop. Tepmosinepsslii cuHTe3. [IpoOGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJIeHcTBUA. EAUHCTBO u3nueckoll KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanne TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBHOKEHHUE.

CoxHeuHas cucTema.

Connie. ConHeuHas akTUBHOCThb. McTounuk sHeprun ConHIA@ W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBE». 3BE31BI TJIAaBHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIJIEIOBATEIIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boonuu CoJiHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEIeNICHUS TTOJI0KEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NoJymapus U ipkue 3BE3/bl.

HaoGmonenus B Teneckon JlyHbl, utaneT, Mieunoro [1yTu.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU cepax MesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, MECTO
bu3nyuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIecTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK MOAOOUS TPEYyTOIHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MpPHUPOIE, KoJjieOaTesbHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
Ted, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEIETKH, CHEKTPaIbHBIN
aHaJIu3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocua: NVMHUM DJEKTpoOIEepenady, TIEHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTaTENIb, WHAYKIIMOHHAS II€4b, pajap, PaaUuONPUEMHHUK, TEJIEBU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOKHO OOSCIICUHUTHh JTOCTHIKEHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKay JTOKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalomMXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OIbITA JACATEIBHOCTH B IMPOILECCE peaanu3alud OCHOBHBIX HAIPaBJICHUHN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYECKUX TI'yMaHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpPraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIACTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHCJIE B
JIEATEIbHOCTH YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3NUecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IMdHbIM cdepaMm MnpodecCHOHANTBHONU JESTEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAay4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCNSITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU UX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBI C YYETOM aHAIM3a WMCIOIIUXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;
KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHSATHUSIMU M METOJaMHU
bu3HUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOMN NEATEbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJ/IOB pelIeHusl 3a/iay (PU3UYECKOTO COJAEpKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METO/I0B [T03HAHUS;

BJIAJECTh BHJIAMH JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJisl J10Ka3aTelbhCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBuUTh M (OpMYIUpOBaTh COOCTBEHHBbIE 3a7aud B 00Opa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBbHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPTraHU3AIIMOHHBIX
3amad ¢ CcOONIOJICHWEM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs] UHPOPMALIUU U LEIEBOIM ayAUTOPUH, BEIOMpAast ONTUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJI€HA KOJIJIEKTUBA;

IIPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHH,
pacnpenenarh poJd C y4€TOM MHEHHMHM Y4YaCcTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHJIBl B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUITMATHUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranuzamnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEILHYIO NEATEILHOCTh B 00IacTH
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj1a4, TJIaH BBITOJIHEHUS TPAKTHIECKON PabOThI ¢ yUETOM MMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMH B 00JacTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, WX PE3YyJbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, BEIOOpa BEPHOTO
peIIeHMS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
JeSTEIbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3uMKe IsI YPOBHS CpEAHEro oOImero oOpa3oBaHUs Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHH€, BUJICTh HAIpPaBICHUS Pa3BUTHsI COOCTBEHHOW MOIMOHAIBLHOU Chepshl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCH K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpeMJIEHUE K JIOCTHKCHHUIO LU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICATIbHBIM Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericteue Ten, auddys3us, OPOYHOBCKOE JBMXEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBHIIICHHE JTABJICHHS Ta3a MPU €r0 HarPEBaHUH B 3aKPHITOM
COoCyJlie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30MpoIEeccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHUE, CKOpPOCTh, YCKOpPEHHE, Mmacca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYECKasl dHEPTrusl, MOTCHIIMATbHAS dHEPIrHs, MEXaHHIecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUil CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JTAHHYIO (DPU3UUYECKYIO BEIMYHHY C JIPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHsSs JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATessl; MpPU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAUCHUSI W CAWHHIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMUMHY C APYTUMH BEJIUYMHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU  ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOJIb3YyEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCIONB3Yys (U3HUECKUEC
3aKOHBI U MIPUHLIMIBL: 3aKOH BcemupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYCCKOW SHEPTHH TETUIOBOTO JABHKEHUS MOJICKYII C
a0COTIOTHON TeMIlepaTypou, MEePBhIi 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalluH, NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIIOJIb30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUH, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEITUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U MCHOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCHpOBaTh pPE3yJIbTAThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJo1aTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOIO
o0opyIOBaHUS;

pemarbs pacuéTHble 3aJaud C $BHO 3aJaHHON (DU3MUECKOH MOJEINbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BETUYHHBI U (POPMYJIBL,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYKIAEHUI C ONOpPOd HAa H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  PELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIyYaeMyto HH(POpMaLHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecriedyeHus: 6€30MacHOCTU MPH OO0paIIEHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKaloLIeH cpene;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAlUOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBAThH JCATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIa/] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHINA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PuU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3UYECKO KapTUHBI MUPAa;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpHU penieHuH (PU3NYECKUx
3aj1ad;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHUTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEMCTBME MAarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUICS 3apsll, 3JIEKTPOMArHUTHBIE KOJEOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboToanekTpudeckuii 3G hexT (poTod3ddheKT), CBETOBOES AaBICHNE, BOSHUKHOBEHHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW UCKYCCTBEHHAas

PaMOAKTUBHOCTS;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJIEHUS (IIPOIECCHI), HCIOB3YsS (PU3HYECKHE BEIWYHHBI:
DIICKTPHUCCKHUI 3apsjl, CHJia TOKa, JJICKTPHUYECKOE HANpPSIKCHHE, DJICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ W YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TaQpMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBICIT HCIIOIB3YEMBIX BEIWYUH, WX OO0O3HAUCHUS W EAUHUILI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JTAHHYI (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMM;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI, HCIOJIB3YS
(bu3NYeCKUEe BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI |



4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, MEPHUO]I TOJIypaciiajia, SHEPTus CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHaA Mg poTtodrddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MacCOBOr0 4HMcia, MOoCTyJatel bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JlopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath MmpobieMy/3amadyy ¥ TUIOTE3y YyYeOHOTO JKCIIEPUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHJE TAOIUI U
rpadMKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM HCCIICI0BaHUS;

coOoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOECKTHOM
JESTEIBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemate pacu€THBIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJEINbIo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BETNYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKU HEMPOTUBOPEUNBYIO
LENOYKY PACCYKJIECHHN C OMOpOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHU JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
¥ TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSCHATh MNPUHIMUIBI JEHCTBUS MAaIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBHUS UX 0€30MacHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHYCCKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOPAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3J0POBbSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpYIIE C BBHIIOJHEHUEM paA3JIMYHBIX COIMANBHBIX pOJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosn4yecTBo 4yacoB
HaumeHnoBaHue pa3iesioB U TeM

daekTpoHHbIe (LM pOBbLIE)

Ne n/mn Konrpoabnsie IlpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTeJbHbIE PeCYPChI
padoThI padoTsbI
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHMUA
)
1.1 VISHIICE T METOABT HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MO3HAHUS
Wtoro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edso00.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
0 i .
3.1 CHOBH MOTCKyIEPHOTIHHSTIRECKOR 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHH
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A :
3.3 TPCTATHRI® COCTONNA BelicvTra 5 https://m.edsoo.ru/HSM355JCH
da3oBbIe MEPEXOAbI
Uroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DNIeKTpOCTaTHKA 10 https://m.edso00.ru/LSRP72QLI

4.2 [TocTOSTHHBIN EKTPUUECKHUIA TOK. 12

https://m.eds00.ru/GEWTDOQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B paznuuHbIX cpenax

Hroro o pasneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME




11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m

KoaudecTBO 9acoB

Konrtpoasnbsie IIpakTnueckue

JaekTpoHHbIe (LM (pOoBbHIE)

NMPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypchbl
padoThI padoTsbI
Paznen 1. DJIEKTPOJJUHAMUKA
M .0
1.1 ATHHTHOC HOIE. JACKTPOMATHHTHAA 11 1 3 https://m.edso00.ru/Z2Q390NG8
WHTYKIHST
Wroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
M
2.1 CXQHMHCCKHC | SICKTPOMATHHTHbIC 9 1 https://m.edso0.ru/STLNQKPG6
KoJieOaHus
M
2.2 CXAHHICCKHE H STCKIPOMATHHITHBIC 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edso00.ru/TUPOIURXM
Hroro o pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIELIMATILHON TEOPUU

OTHOCHUTEIIbHOCTH
Uroro no pazaeny

Pa3zgea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAHTOBOUW OIITHKU
4.2 Crpoenue aroma

4.3 AToMHOE sSApO

4 1

https://m.edsoo.ru/AOUCOVDK?2

https://m.edsoo.ru/SWOVAWORS

https://m.edsoo.ru/HSBEAOOEA

https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIeMEeHTHI aCTPOHOMUU U acTPOYU3UKHU 7
Uroro no pazneny 7

Pasnea 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

https://m.edso00.ru/3EOD6KXI9

6.1 O06o011aroriee TOBTOPCHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro mo pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08


https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJibubie
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
H3y4eHHUs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PecypChl

®du3uka — HayKa 0 IpUpo/Ie.
HayuHnbie MeTo/1bI TO3HAHUS
OKPY’KaIoIlIero M1pa

04.09.2026

https://m.edsoo.ru/Y XGQSPM1P

Ponw 1 mecto pusuku B
(GbopMUPOBaHUN COBPEMEHHOM
HAay4YHON KapTUHBI MUpA, B
MPaKTUYECKON e TEIbHOCTH
Joen

MexaHndueckoe IBUKEHHUE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKEHHUS.
[Tepemenienue, CKOpOCTh,
YCKOpEHUE

PaBHOMEpHOE nIpsAMOTMHEIHOE
JBUKEHHE

PaBHOyCcKOpeHHOE
MPSIMOJIMHEMHOE IBHIKEHUE
CBobOoaHOE mazieHne. Y CKOpeHue
CBOOOIHOTO TMaIeHUs

Kpuonunelinoe n1BH>XEHUE.
JIBrb>keHuEe MaTepualibHOM TOYKHU
0 OKPYKHOCTHU

08.09.2026

11.09.2026

15.09.2026

18.09.2026

22.09.2026

25.09.2026

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAQ0V5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10

11

12

13

14

ITpyHIMII OTHOCUTEIBHOCTH
lNanunes. MuepuuanbHble

cucreMsl orcuera. [lepBrlil 3aK0H

Hrrotona

Macca tena. Cuna. [Ipunuun
cynepno3uiuu cui. Bropoit
3akoH HeroToHa asis
MaTepUAIIBHON TOUKH

Tpetuit 3akon HerotoHa st
MaTepHualbHbIX TOUEK

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

Cuna tpenus. Koagdunment
Tpenrust. Cuiia COpOTUBICHUS

IMpU ABUXKCHUU TECJIa B X KUAKOCTU

W1y rasc

[ToctynarensHoe 1
BpalarelbHOE JBUKEHUE
a0COJTIOTHO TBEPIIOTO TEa.
MowmenTt cunsl. I1medo cuibl.
YcnoBus paBHOBECUS TBEPAOTO
Tena

29.09.2026

02.10.2026

06.10.2026

09.10.2026

13.10.2026

16.10.2026

20.10.2026

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

NMnynbsc MmaTepualbHON TOUYKH,
CUCTEMBbI MATEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCA.

23.10.2026

https://m.eds00.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

18

19

20

PeaxtuBHOE JBUXKXCHHUC

Pabora ¥ MOIIIHOCTH CHUJIBL.
Kunetnueckas sHeprus
MarepuagbHON ToukU. Teopema
00 U3MEHEHHH KMHETHYECKONH
SHEPIruu

[ToreHumanbHas 3Heprus.
[loTennmanbHas SHEPrUs ynpyro
nehopMUPOBAHHON TIPYKUHBI.
[loTenumanbHas sHEPrus Tena
BOJIM3U MIOBEPXHOCTH 3eMIIH

IloTenmuansHEIC U
HEIIOTeHIMaJIbHBIE CHITBI. CBS3b
paboThl HEMOTEHIIUAIBHBIX CHII C
N3MECHCHUEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TeNl. 3aKOH
COXPaHCHHSI MEXaHUYECKOU
SHEpPruu

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu paboOThI
CHJIbI C UBMCHCHUEM
MEXaHHYECKOM SHEePTuu Tena Ha
IIpUMeEpe pacTHKEHUS
PE3UHOBOTO KTyTa

KonrponbHas paborta no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

06.11.2026

10.11.2026

13.11.2026

17.11.2026

20.11.2026

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHHS

24.11.2026

https://m.edso0.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

22

23

24

25

26

27

28

29

MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. BpoyHOBCKOE JBMKEHHUE.

Huddys3us

Xapakrep ABMKECHUS U
B3aMMOIECHCTBHS YaCTHUI]
BemiecTBa. Mojienu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPABIX TEI

Macca monekyn. Konuuecto
BemiecTBa. [TocTossanas
ABorazipo

TermmoBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[lIxana temneparyp Llenbcus

WUneanpuerii raz B MKT.
OcnoBnoe ypaBHeHne MKT

AOcomtoTHas TeMiepaTypa Kak
Mepa CpeIHEN KNHETHYECKOU
SHEPIrUU JBHKECHUS MOJIEKYJL.
YpaBHenue Menaeneena-
Knaneiipona

3akon JlaneToHa. 'a30BEIC
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaM# COCTOSTHUS
Pa3peKeHHOT0 raza»

M3omporieccsl B HcaIbHOM rase
1 uX rpaduyecKoe

27.11.2026

01.12.2026

04.12.2026

08.12.2026

11.12.2026

15.12.2026

18.12.2026

22.12.2026

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MWPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WBG66I3A

https://m.edso00.ru/35DBLKT96

https://m.edsoo.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

30

31

32

33

34

35

36

37

npeaCTaBJICHHUC

BryTtpenHss sHeprus

TepMOI[I/IHaMH‘ICCKOﬁ CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS.

KonnuecTBo TEMIOTHI B pa60Ta.

BuyTpeHnHsis sHeprus

OJHOATOMHOI'O MJACAJTBHOI'O I'a3a

Bupel Terionepenauu

VYhenpHas TEIUIOEMKOCTD

BerecTsa. KoanuecTBO TEMIOTHI

IIPH TeIUIoNepeaye.
AmabaTHBIN MPOIIECC

[IepBrlil 3aKOH TEPMOAMHAMUKHU

U ero MpuMeHEHne K
u30mnpoueccam
HeoOpaTtumocTs npoiieccoB B
npupoje. Bropoi 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicreus u KII1/]
TEIJIOBOM MalllMHbI

[uxn Kapuo u ero KIIJ]
DKOJIOTHUECKHE TPOOIEMBI
TEIJIO3HEPreTUKU

25.12.2026

29.12.2026

12.01.2027

15.01.2027

19.01.2027

22.01.2027

26.01.2027

29.01.2027

https://m.edsoo.ru/9JQITVXI8

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2H06R3GAS

https://m.edso00.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo0.ru/4XPSAO0V7M

https://m.edsoo.ru/P07ZMY M8I

38

39

O6o0maromuii ypok
«MonekynspHas (hu3uka.
OCHOBBI TEPMOJTUHAMUKI)Y

KonTponbhas pabota no teme
«MomnekynspHas ¢uznka.

02.02.2027

05.02.2027

https://m.edsoo.ru/9EKZODDWP

https://m.edso0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

40

41

OCHOBBEI TCPMOAUHAMHKUN>>

[TapooGpazoBanue u
KoHJeHcanus. Mcnapenue n
KHUIICHUE

AOCOITIOTHAS ¥ OTHOCHUTEIbHAS

BJIAJKHOCTH BO3/lyXa.
Hacspiennsiii nap

09.02.2027

12.02.2027

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

42

43

44

45

46

47

48

Teépnoe Teno. Kpucrammueckue
1 aMmopdHBIC TeIa. AHUZOTPOTIHSI
CBOWCTB KpuctauioB. Kuakue
kpucTayibl. CoBpeMEHHbIE
MaTepHabl

[1naBneHue u KpucTaUIM3aLUsL.
VY nenapHas TEIUIOTA IJIABJICHHU.
CyOnumarus

Y];)aBHCHI/Ie TEIUIOBOI0 OajaHca

DJneKTpu3aus Tell.
DneKkTpudeckuil 3apsia. [[Ba Buaa
AIEKTPUIECKUX 3aPSI0B

[IpoBOHMKY, TUDIIEKTPUKU U
MOJTYTIPOBOJTHUKH. 3aKOH
COXPAHEHUS AIEKTPUIECKOTO
3apsaga

B3aumogeiicTBue 3apsa0B. 3aKOH
Kynona. Toueunsbrit
WIEKTPUUECKUH 3apsi]T

Hanpsk€HHOCTD 251EKTpUYECKOTO
nonst. [IpuHumn cynepno3unuu

16.02.2027

19.02.2027

26.02.2027

02.03.2027

05.03.2027

09.03.2027

12.03.2027

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

https://m.edsoo0.ru/0ITUXGN211

https://m.edso00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91KAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

50

o1

AIEKTPUUYECKUX TTonel. JInauu
HapsHKEHHOCTH

Pabota cun
3JIEKTPOCTATHYECKOTO MOJIS.
ITorenmuan. Pa3HocTth
MMOTCHITUAJIOB

[TpoBOAHMKYN U AUDIIEKTPUKH B
AJIEKTPOCTATHYECKOM IIOJIE.
JupnexTpudeckas
MPOHUIIAEMOCTh

Onexrpoémkocth. Konaencarop

16.03.2027

19.03.2027

23.03.2027

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

53

54

55

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHeprus
3apsHKEHHOT0 KOH/EHCaTopa

JlaGoparopHas pabota
"N3Mepenune 31eKTpOoEMKOCTH
KOHZeHcaropa"

[Tpuniun geicTBus u
MIPUMECHECHHE KOHICHCATOPOB,
KOIMUPOBAJIBLHOTO ammapara,
CTpYHHOTO TIpUHTEPA.
DNeKTpOoCTaTUIECKas 3aIllnTa.
3azeMiIeHHE HIIEKTPOIPUOOPOB

DNEKTpUUYECKUN TOK, YCIOBUS
€ro CyLIECTBOBAHUS.
IToctosiHHbIM TOK. Cuita ToKa.
Hanpspokenue. ConpoTuBiieHUE.
3axon OMa U1 yyacTKa Lenu

26.03.2027

06.04.2027

09.04.2027

13.04.2027

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGMA4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo0.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

58

59

60

61

[TocnenoBaresnbHOE,
napajuielIbHOe, CMEIIAaHHOES
COCIMHEHUE MTPOBOIHUKOB.
Jlaboparopnas pabota
«/3yueHne cMenaHHoro
COCIMHEHUS PE3UCTOPOBY

PaGota u momrHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

3axoH Oma 111 HOJTHOU
(3aMKHYTOI) 2JIEKTPUUECKON
uenu. KopoTkoe 3ambikaHue.
Jlaboparopnas paboTa
«3mepenune I/]C nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTUBJICHUS»

PesepsHelii ypok. KonTponsHas
pabota 1o Teme
"DnexkrpoauHamMuka /
Bcepoccuiickas npoBepodHas
pabora

O6o0maromuii ypok
«DNEKTPOIMHAMHKA /
Bcepoccuiickas npoepoyHas
pabora

DNeKTpoHHAas MPOBOAUMOCTD
TBEP/BIX METAJNIOB. 3aBUCUMOCTb
COIIPOTHUBIICHHS] METAJIIIOB OT
TEMIIEPATYPHI.

0.5

0.5

16.04.2027

20.04.2027

23.04.2027

27.04.2027

30.04.2027

04.05.2027

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3IM

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMGEIE5SX

https://m.edsoo.ru/P86MDYO07H

https://m.edsoo.ru/M\WVMNNBQL 9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

CBepXmpoBOIUMOCTD

DNEeKTPUYECKUN TOK B BAKyyME.
CBoiicTBa 21EKTPOHHBIX TYYKOB

07.05.2027

https://m.edsoo.ru/4CCYCJ785

63

64

65

66

67

[TomynpoBogHUKH, UX
cOOCTBEHHAs U IPUMECHAs
npoBoguMocTh. CBolicTBa p—N-
nepexona. [lomynpoBogHUKOBEIE
MIPUOOPHI

DNeKTpuYeCKuil TOK B pacTBOpax
U paciuiaBax JEKTPOJIUTOB.
DNeKTpoNUTHYECKas
JTUCCOLUAIMS. DIICKTPOIIN3

DJEKTPUYECKUI TOK B razax.
CaMOCTOSTENILHBIN 1
HECaMOCTOSTENbHBIA pa3psl.
Momnuns. [1na3zma

DeKTpuUecKue MpruoOOpsl U
YCTPOMCTBA U UX TPAKTHUYECKOEC
npumeHeHue. [IpaBuna TeXHUKH
0e30I1acHOCTH

KonTponbhas pabota mo Teme
«nekrpocraruka. [locTtosHHbIN
3JIEKTpUYECKU TOK. TOKH B
Pa3IMYHBIX CPEIAX»

11.05.2027

14.05.2027

18.05.2027

21.05.2027

24.05.2027

https://m.edso00.ru/S55A1DQUR

https://m.edso0.ru/QUOQUWYV91

https://m.edsoo0.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

PeseprHbIil ypok. O6006mIaronmii
ypok 1o Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

25.05.2027

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KITACC

KoanuecTBo yacon
Ne HMara JJIeKTpOHHbIE N (poBbHIE

Tema ypoka Koutpoabnbie IIpakTuueckue
n/n Bceero H3y4eHusi  00pa3oBaTeJbHBIC PeCypPChl

padoThI padoThI

ITocTosiHHBIC MAarHUTHI U UX

B3anmMoOercTBHE. MarHuTHOE

nose. Bektop MarHuTHON 1 04.09.2026  https://m.edsoo.ru/4ADMOY IJNG
MHAYKIUU. JIMHY MarHUTHOM

WHIYKIUU

MarauTHO€ noJie MPOBOIHUKA C

TOKOM. OmBIT SpeTesa. 1 08.09.2026  https://m.edsoo.ru/1L5CTA7EX

B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

JlaGopaTtopHnast pabota
«M3ydyeHre MarHUTHOTO TOJIS 1 1 11.09.2026  https://m.edsoo.ru/HGHXLNLRZ
KATYIIKH C TOKOM

JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJHUK C TOKOM. Cuiia
Awmmepa. JlaboparopHas pabota

. 1 1 15.09.2026 | https://m.edsoo.ru/UVHDISEX4
«HMccneqosanue aeMCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOM»
JleiicTBE MarHUTHOTO TOJIS Ha
ABIDRYTIYIOCH SaPIDRCHIYIO 1 18.09.2026  https://m.eds00.ru/7ABZQGQC

yactuiy. Cwia Jlopenna. Pabora
cunel JIopeHna

DJIeKTpOMarHuTHast HHAYKIHUS. 1 22.09.2026  https://m.edsoo.ru/\VVA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

10

11

12

[ToTok BekTOpa MarHUTHOM
nHaykuuu. S/1C naaykuuu.
3aKOH 3JIeKTPOMAarHUTHOM
nHaykunn Papanest
JlaGoparopHas pabota
«HccnenoBanue sABIeHUS
3JIEKTPOMArHUTHON MHIYKIIUN

NHnykTUBHOCTD. SIBIICHME
camounaykiuu. IJC
CaMOUHIYKITMH. DHEPIHUs
MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa U X
MPUMEHEHHUE: TOCTOSTHHBIE
MAarHuThbl, 3JICKTPOMArHuThI,
3JEKTPOJIBUraTeNb, yCKOPUTEIU
QJICMCHTApPHBIX YaCTHUI],
HWHAYKOWOHHAA I€Yb

O6o0maromuii ypok
«Mar»uTtHoe 110J1€.
DneKTpOMarHuTHasE MHIYKIIUS

KonTponbhas pabota no teme
«MarnuTHoe moJe.
DJNEeKTpOMarHuTHasi MHIYKIIUS

CB0oOOIHBIC MEXaHUYCCKHE
koseOanus. 'apmoHnyeckue
KosieOaHus. Y paBHEHHE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpaiieHue sHEpPrun

25.09.2026

29.09.2026

02.10.2026

06.10.2026

09.10.2026

13.10.2026

https://m.edso0.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COB05BGMC

https://m.edso0.ru/8X637ELEU

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaGopaTtopnas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproja MabIX KoJeOaHmi
rpy3a Ha HUTH OT JJIMHBI HUTH U
MAacChl Tpy3a»

KoneGatenpHbIN KOHTYP.
CB0OOOHBIE AIEKTPOMArHUTHBIC
KoJIeOaHMSs B UJI€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHaJOTHs MEXY
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KoJIEOaHUSIMU

®opmymna Tomcona. 3akoH
COXpaHEeHHUs YHEPTUU B
UeaTbHOM KOJIe0aTeTbHOM
KOHTYpE

IIpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYXIeHHBIC
MeXaHHJeCKHe KoJieOaHus.
Pe3onanc. BeinyxneHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHUs

IIepeMeHHBIN TOK.
CunyconaIbHbIN IEPEMEHHBIN
TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEUCTBYIOIIECE 3HAUCHUE CUJIBI
TOKA U HaIPSKEHUS

Tpancdopmarop. [IpousBoactso,

16.10.2026

20.10.2026

23.10.2026

06.11.2026

10.11.2026

13.11.2026

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

19

20

21

nepeaaya v norpediieHue
JJIIEKTPUYECKON SJHEPIUU

Y CTpOHUCTBO U TPAKTUYECKOE
IIPUMEHEHHE IIEKTPUIECKOT0
3BOHKa, FeHepaTopa
NEPEMEHHOT0 TOKa, TMHUH
aNeKTponepeaay

DKOJOTUYECKHUE PUCKH MTPU
IIPOU3BOICTBE AIEKTPOIHEPTUH.
Kynbrypa ucnonb3oBanus
ANEKTPOIHEPTUH B IOBCETHEBHOM
KU3HU

MexaHn4ecKe BOJIHBI, yCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHUsI U
nnuHa BosHbl. [lonepeunsie u
MMPpOAOJIbHBIC BOJIHBL

17.11.2026

20.11.2026

24.11.2026

https://m.edso0.ru/93Z12W4QQ

https://m.edso0.ru/SDUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTBh 3BYKa.
I'pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

27.11.2026

https://m.edso0.ru/Z827Q6V70

23

24

25

DJIEKTPOMArHUTHBIE BOJIHBI, MX
CBONCTBa M CKOpocTh. [lIkana
AJICKTPOMATrHUTHBIX BOJIH
[IpuHIUTIBEI paTuOCBS3H U
TeneBuieHus. Pa3sutue cpeacTs
cBs3u. Pammonokamus
KonrponsHas padora
«Koiebanus 1 BOJHBD)

01.12.2026

04.12.2026

08.12.2026

https://m.edsoo.ru/SWB57C06X

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONS8OB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

27

28

29

30

31

[Ipsamonuneitnoe
pacnpocTpaHEHHUE CBETA B
onHOpoaHoM cpene. Toueunbiin
HWCTOYHUK cBeTa. JIyu cBeTa

OTtpaxxeHue cBeTa. 3aKOHBI
oTpaxxeHus ceera. [loctpoeHune
M300paKeHUH B TIOCKOM
3epkaiie

IIpenominenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yroi noJIHOro
BHYTPEHHETO OTPaKEHUS

JlaGopartopHnast pabota
«M3mMepeHune nmokasarens
MIPETIOMIICHUS CTEKIIa»

JInn3sl. [locTpoenune
n3o0pakenuii B munH3e. opmyna
TOHKOM JIMH3BI. Y BEJIHUCHUE
JIUH3BI

JlaGopartopHnast pabota

«Hccnenosanue CBONCTB
M300paXXeHU B TMH3AX»

11.12.2026

15.12.2026

18.12.2026

22.12.2026

25.12.2026

29.12.2026

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edsoo0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

32

33

HMucnepcus cBera. CnoxxHbIN
cocrtaB Oernoro cBera. [[Ber.
JlaGopartopnast pabota
«Habmonenne qucnepcuu
CBETa»

WnTepdepennus caera.
Judpaxmus cBera.

12.01.2027

15.01.2027

https://m.edso0.ru/K9OOWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

JudpakironHas pemeTka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

19.01.2027

https://m.edsoo.ru/Q2118XY0OJ

35

Onrtuyeckue npubOps U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOT0 MPUMEHEHUS

22.01.2027

https://m.eds00.ru/M5127JYGT

36

I'panniEl npuMEHMMOCTH
KJIACCUYECKON MEXAHUKHU.
ITocTynarsl cienuaabHON TEOPUU
OTHOCHUTEIIHOCTH

26.01.2027

https://m.edso0.ru/P8GBIFJSN

37

38

39

40

41

42

OTHOCHUTENIBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHue
BPEMEHHU U COKpAIICHUE JJINHBI

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOM YacTUIlbl. CBS3b
MAacChl C SHEPTUel U UMITYIIbCOM.
DHeprus NoKost

Kontponbnas pabora «Onrtuka.
OCHOBBI CHIELIMATILHON TEOPUU
OTHOCUTEIILHOCTH

®otonbl. ®opmyna [Inanka.
DHeprus ¥ UMITYJIbC (OTOHA

OTKpBITHE U UCCIIEIOBAHUE
dororddexra. OnbiTer A. T
CroneroBa

3akonbl hoTorhdekra.
VYpaBHeHue DitHITeHA 17151
dororddekra. «KpacHas

29.01.2027

02.02.2027

05.02.2027

09.02.2027

12.02.2027

16.02.2027

https://m.edsoo.ru/OVLMCN6B2

https://m.edso0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

https://m.eds00.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

44

45

rpanuma» Gorodddexra

JaBnenne ceeta. Onwitel I1. H.

Jlebenena. Xummnueckoe
NENCTBUE CBETA
TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
(G oTORIIEMEHT, POTOIATUHK,

CoJIHEUHas OaTapesi, CBETOINO

Pemenue 3agay mo reme

«ONeMeHThbI KBAHTOBOM ONTHKH

19.02.2027

26.02.2027

02.03.2027

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

47

48

49

50

Monens atoma Tomcona. OnBITEL

Pesepdopaa no paccesHuro o-
yactull. [InanerapHas Monens
aroma

IToctynatel bopa

N3nydenue u nornoueHue

(OTOHOB IpU MEPEX0/Ie aToMa C

OJTHOTO YPOBHS YHEPTUH HA
npyrou. Buasl criekTpos

BosnHOBBIE CBOICTBA YaCTHIL.
Bonner ne bpoins.
KopnyckysipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHY)KJICHHOE U3JTy4YECHHE

OTKpbITHE PaJMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPEIeNICHUIO COCTaBa
PaIMOAKTHBHOTO M3TYUCHHUS

05.03.2027

09.03.2027

12.03.2027

16.03.2027

19.03.2027

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso00.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

52

53

CgoiicTBa anb(da-, 6eTa-, ramma-
u3iydeHus. Bnusnue
PaMOaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
ONEeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacmaj. ["amMma-u3nyuenue

DHeprus CBA3M HYKJIOHOB B SpE.

S nepHbie peakuuu. SaepHbIi

peaxrop. [IpoGnemsl, 1
MIEPCIIEKTUBBI, SKOJIOTUYECKHE

ACIIEKTHI SIICPHON YHEPTETUKU

23.03.2027

26.03.2027

06.04.2027

https://m.edsoo.ru/UOCIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

54

55

DneMeHTapHble YaCTULIBI.

OTtkpbITHE TO3UTPOHA. MeTOoBI
HAOIIO/IEHUS ¥ PETUCTPAINH
3JIEMEHTapHbIX yacTull. Kpyrislii 1
cTol «PyHAaMEHTAIbHBIE
B3auMoJencTBus. EquHCTBO

(bu3nYeCKOi KapTHHBI MUPA»

Dranbl pa3BUTHS AaCTPOHOMHUHU.
[Ipuxnagnoe u

MHPOBO33PEHYECKOC 3HAYCHHE
actpoHomuu. Bun 3BE3qHOTO 1
Heba. Co3Be3aus, ipKue 3BE3IBI,
IUTAHETHI, UX BUIUMOE

nBiokeHue. ConHeyHast cHcTeEMa

09.04.2027

13.04.2027

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

Comnurte. CotHeuHast akTUBHOCTD.
WcTtounuk sneprun ConHia u

16.04.2027

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

58

3BE3N

3BE&31BI, X OCHOBHEIE
XapaKTepUCTUKH. 3BE3 MBI
[IaBHOW MOCIIE0BATEIbHOCTH.
BnyrtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOKICHUH U SBOJIOLIUN
ConHua u 3BE31

Mnuneunsiii [Tyt — Hama
lNanakTuka. [lonoxenue n
nerxenne Connua B ["anakTuke.
I'anaktuku. YEpHbIE OBIPHI B
A7Ipax rajJaKkTUK

20.04.2027

23.04.2027

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pa3zoeranue
rayiakTuk. Teopus bosbmoro
B3pbIBa. PEIMKTOBOE HM3TyUeHHE.
MeraranakTuka

27.04.2027

https://m.edsoo.ru/9IWRLVWNN

60

61

Hepemuennsie mpo6iieMbl
aCTPOHOMUU

KonTponbhas pabota

«DIeMeHThl aCTPOHOMHHU U
acTpoU3UKI»

30.04.2027

04.05.2027

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

62

63

O6o06matomuii ypok. Ponb
(U3HUKHN U aCTPOHOMHH B
3KOHOMUYECKOM,
TEXHOJIOTHUYECKOM, COIIMATBLHONU B
ATHUYECKOH cepax esaTeTbHOCTH
YyeJoBeKa

O6o06maromuit ypok. Pois u

07.05.2027

11.05.2027

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MECTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o0maromuii ypok. Poib
¢busnueckoil Teopun B
(bopMHpPOBAHUU NPEICTABICHUI
0 (hPM3NYECKOMN KapTUHE MUpA

64

O6o06maromuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
65 o01eM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUI O MPUPOJIE
Pe3epBHbIil ypok. MaruuTHoe
66 nosie. DJIEKTPOMarHuTHas
WHAYKIHS
PesepBHbIil ypok. OnTHKa.
67 OCHOBBI CTICIIHAIBHONU TEOPHUH
OTHOCHUTEIFHOCTHU

14.05.2027

18.05.2027

21.05.2027

25.05.2027

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

Pesepnelii ypok. KBanrosas
68 ¢du3uka. DIEeMEHTHI aCTPOHOMHUH
1 acTpopu3nuKu

26.05.2027

https://m.edsoo.ru/RARQLV0O2]

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68


https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJibTara

10.1

IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaT, Ha NpHMEpPax poJib M MecTo (UMK B
(hopMUPOBaHHHM COBPEMEHHOW HAydyHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOMN JEATETbHOCTH

monaen

10.2

Y4YUTBIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (U3UUYECKUX MOJIECICH:
MaTepuanbHas TOYKa, MHEpLHUATbHAs CUCTeMa OTcuéTa, abCOIIOTHO
TBEP/OE TEJO, UIeaTbHBINA T'a3; MOJEIU CTPOCHHUS T'a30B, KHUJIKOCTEH U
TBEPABIX TeJ, TOYEUHBIA JJIEKTPUUYECKUN 3apsii — MpPH pPELlIeHUH

¢bu3nvecKkux 3a1aq

10.3

10.4

10.5

Pacnio3naBaTh (usznueckue sBIeHUs (MPOIECcChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOGHMsI BellecTBa U  3JEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUXKEHHE, CBOOOJIHOE MaJeHUE
T€JN, JABW)KEHHME IO OKPYXHOCTH, WHEpLHs, B3aUMOJCHCTBUE TEI;
muddys3usi, OpOYHOBCKOE JBHKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, U3MeHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJylax/eHuu), TEMJIOBOE paBHOBECHE, HCIApEHUE, KOHJEHcalus,
IUTABJICHWE, KPUCTAUIM3alUs, KUIIEHHWE, BIIAXKHOCTh BO3/YXa,
NOBBIILIEHUE JIaBJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXJy IapamMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax;

QJICKTpHU3aluA TCII, BSaHMOHCﬁCTBHe 3apAa0B

OnuchiBaTh MEXaHWYECKOE JBWKEHHME, UCHIONb3ysad (hu3nyecKkue
BEJIMYMHBL: KOOPJMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, HWMIYJIbC Tela, KUHETUYeCKas DJHeprusd,
NOTEHIMAJIbHAs HHEpPrus, MexXaHHueckas paboTa, MexaHHWdecKas
MOITHOCTb; TIPH ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs M EJUHMIBI, HAXOIUTh
(hopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PM3UYECKYIO BETUYUHY C APYTUMH

BCJIMYHUHaAMH

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEMJIOBBIC



10.6

10.7

10.8

10.9

10.10

SIBJICHHSI, WCIONIb3ysl (U3UYECKUE BEJIMYMHBI: JaBJICHUE Trasa,
TEMIepaTypa, CpPEAHssl KHHETHYEeCKass DJHEPrHs XaoTHYECKOIrO
JIBWKCHHUS MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJICKY,
KOJMYECTBO  TEIUIOTHI, BHYTPCHHSS  JHEprus, pabora Tasa,
KO3 (UIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBHUTATEINS; TPHU
OTIHICAaHUU MIPaBUIBHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJh3YEMbIX BEJIMYMH, UX OOO3HAYCHHS] W CIUHUIBI, HAXOIUTh
(OpMYyIIBI, CBSI3BIBAIONINE JAHHYIO PU3NYECKYIO BEIMYHHY C JPYTHUMHA

BCIMYMHaAM

OnuchiBaTh U3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
JNEKTPUYCCKUE  SBJICHUS  (MPOILECCHI), HCIONB3ys  (DU3MUECKHe
BEJIMYMHBI: JNEKTPUYECKUN  3apsAl,  SJEKTPUYECKOe  TOoJie,
HANpsHKEHHOCTh  TOJIS,, TOTEHIMAN, pPa3HOCTh MOTEHIUANOB; MpH
OTIMCAaHUU TPABUIHLHO TPAKTOBATHh (PU3UUYECKHUIM CMBICT MCIOJIb3yEMBIX
BEJIMYMH, WX OO0O3HAYEHUS W €IUHUIBI, YKa3bIBaThb (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU

BCIIMYMHAMH

aHaNM3UpPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOIb3YS
(bu3mvecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, |l
u |1l 3axkonbl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON 3HEPIuH,
3aKOH COXPaHEHUS MMITYJIbCA, IPUHLIUI CYNEPHO3UINN CHJI, TPHHLIUT
paBHOMpaBUS HMHEPIUAIBHBIX CHCTEM OTCYETa;  MOJEKYISIPHO-
KAHETHYECKYIO TEOPHIO CTPOCHHS BEIIECTBA, ra30BBIE 3aKOHBI, CBS3b
CpedHel KWHETUYEeCKOH HSHEepruy TEIUIOBOTO IBIKEHHS MOJIEKYT C
abCONIOTHON TeMIepaTypoi, MEepBbIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsjaa, 3akoH Kysona; mnpu 3ToMm
pasnuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOe

BBIpQ)KEHUE U yCIOBUS (TPaHULIBI, 00JIACTH) MPUMEHUMOCTH

OOBSCHATL OCHOBHBIE MPHUHIMIBI JEUCTBUS MAIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pas3iIuuaTh YCJIOBUS HX 0€30IacHOTO

HCIIOJIb30BAaHUS B HOBCCHHGBHOﬁ KHU3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLIECCOB C UCIIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO

060pyz[013aH1/151, MIPpOBOAUTD OIIBIT U (I)OpMy.TIHpOBaTL BBIBOBI

OCYHI@CTBHSITB mpsAMbIC W KOCBCHHBLIC HW3MCPCHHUA (1)I/I3I/I'~IGCKI/IX

BEJIMYHMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs H




10.11

HCII0Jb30BAaTh U3BCCTHBIC MCTOJAbI OLICHKU HOFpeLLIHOCTeﬁ 1/13MepeH1/1p”1

HccrnenoBaTh 3aBHCHMOCTH MEXAY (DHU3HMUECKUMH BEIMYMHAMU C
WCIIOJIB30BAaHUEM IIPSAMBIX H3MEPEHHM; IIpU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJIYYEHHOM 3aBUCHUMOCTH
(u3nYecKUx BEJIMYUH B BUJAE TaONUL U TpaUKOB, €1aTh BBIBOJBI MO

pe3ynbTaTaM UCCIeI0OBaHUS

10.12

10.13

10.14

CobOmoate  mpaBwia 0e30macHOro  Tpyda HpU  IMPOBEACHUU
UCCIIEJOBaHUM B  paMKax ydeOHOro OSKCIEpPUMEHTa, YydeOHo-
HCCHGHOBaTGHBCKOﬁ u HpOGKTHOI‘/‘I ACATCIIBbHOCTH C HCIIOJIB30BaAHUCM

HU3MEPUTEITLHBIX YCTPOUCTB M TAOOPATOPHOTO 00OPYIOBAHUS

Pemate pacuérHble 3a7a4M ¢ SIBHO 33JaHHOM (PU3MYECKON MOJEIbIO,
UCTONB3Ys (PU3MYECKHe 3aKOHbl M TMPUHIUIBI, HA OCHOBE aHaln3a
yCIOBUSL  3a/adydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb,  BBIICNATH
(u3nueckre BeNMYUHBI B (OPMYIIBI, HEOOXOIUMBIE JIJIS €€ PEIICHUs,
IPOBOJUTH PACUETHl U OLIEHWBATH PEAbHOCTh MOJyYEHHOTO 3HAYCHHS
(u3n4ecKoi BETUUHHBI

Pemate  KkayecTBEHHBIE ~ 3aJjaud:  BBICTpaMBaTh  JIOTMUYECKH
HETPOTUBOPEUMBYIO LIEMOYKY PACCYXJEHUI C OMOpPOH Ha M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/I€ SABJICHUS

10.15

10.16

Hcnonb3oBaTh mpu  pemieHuH  y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOUCKA, CTPYKTYPHpPOBAHMUS,
UHTEpHpETallud M MPEJCTABICHUA Y4eOHOM W HayyHO-TOMYJSPHOM
uHbOpMaIMK, MOJYUYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU
aHAJIM3UPOBAThH MOTYyYaeMylo HH(OPMAIIHIO

[IpuBoauTe mpHUMEpHl BKJIala POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
KHU3HH TSI o0ecTiedeHnst 0€301MacHOCTH pU 00paIeHnu ¢ mpudopamMu
U TEXHUYECKUMHM YCTPOMCTBAMH, [JIsI COXPAaHEHHUs 3J0pOBbi U

CO6JIIOI[CHI/ISI HOPM 5KOJIOTUYCCKOI'O ITOBCACHUS B OKPY)KaIOIJ_ICI\/'I cpeaec

PaGoTaTh B rpynmne ¢ BHIMOTHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPYyNIbl, palMOHAIBHO  PAaCHPEaesITh
00sI3aHHOCTH W TUIAHUPOBATh JACSATEIbHOCTh B HECTAaHJIAPTHBIX
CUTyalMsAX, aJEKBAaTHO OLEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB

TPYIIIBI B pelIEeHHuE paccMaTpUBaeMoi mpoodIeMbl



11 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJibTara

11.1

11.2

11.3

114

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3UKU B
(hopMUpOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHOMN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOUN JEATEIbHOCTU

JFO/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUPA

Y4uThIBaTh TPAaHULBl IPUMEHEHUSI U3yYEHHBIX (U3UYECKUX MOJEIEH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, A1epHAsi MOJENb aToMa, HyKJIOHHAs

MOZACIIb aTOMHOI'O sAapa IIpu pCIICHUN (1)I/I3I/ILIGCKI/IX 3aJa4

PacnioznaBate (usnueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE  3aKOHOB  DJICKTPOJAMHAMUKHA W  KBaHTOBOH  (DM3HKH:
AJIEKTPUYECKAsT TPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMUTHOE  JICWCTBHS  TOKa, B3aMIMO/ICHCTBHE MarHMToB,
JNIEKTPOMArHUTHAs WHAYKIHSA, JCHCTBHE MArHUTHOTO MO Ha
OPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsiji, JJIEKTPOMArHUTHbBIC
KOJICOaHUST ¥ BOJIHBI, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBeTa,
OTpaxeHue, MpejomiieHne, HuHTeppepeHnus, Aubpakuus U
MOJISIpU3aIUsl CBETa, JUCIEpCHsl CBeTa, (POoTodNneKTpuuecKkuid 3PdeKT
(boTtoapdekr), cBeTOBOEC MaBlIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, e€CTECTBEHHAas M  HCKYCCTBCHHAs

PAaAOaKTUBHOCTD

OnuchiBaTh  M3YyYECHHBIE CBOMCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MAarauTHBIC, OITHYCCKHUEC, DJICKTPUUCCKYIO IMPOBOAUMOCTL PA3JIMYHBIX
Cpel) © DJICKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIB3YS
¢u3nueckue  BENUYHMHBL:  DJICKTPUUYECKUH  3apsn, CHiIa  TOKa,
JNEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHBIIECHUE,
pasHocTh moteHnuanoB, DJC, pabota Toka, WHIYKIUS MarHUTHOTO
noyist, cwia Awmmepa, cuna JlopeHua, HMHIYKTUBHOCTb KATYIIKH,
SHEPTUsl AJIEKTPUYECKOT0 M MArHUTHOTO TOJIeH, MEpHoj M 4YacToTa
Kosie0aHuil B Koe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B Mpoliecce
rapMOHHYECKUX DJIEKTPOMArHUTHBIX KOJICOaHUH, ¢boxycHoe
paccTosIHUE M ONTHYECKas Cuja JIMH3bI; IPU OMNUCAHUM MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT UCHOIB3YEMBIX BEJIHYMH, UX
0003HaUeHHUS U EOUHMIBI; YyKa3blBaTh (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO0 BETMUUHY C IPYTUMHU BeTMUUHAMHU



115

11.6

OnuceiBaTh U3y4EHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCIIONIb3Ys
(u3nUeckue BETUYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JUIHHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W UMIyIbc (OTOHA, Mepuon
nojlypacmiajaa, DSHEprusi CBSI3M AaTOMHBIX sJep; MpH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKHI CMBICI HUCIIOJIb3YEMbIX BEIUYHH,
ux 0003HAUYECHUS M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEIUUYHUHY C APYTMMHU BEIMYMHAMU, BBIYUCIATH

3HayeHue (HU3NIECKON BEITUUNHBI

AnHamm3upoBaTh (PHU3MYECKHE TPOLECCHl M SIBICHHS, HCIIOIb3Ys
¢usnueckre 3aKOHBl M NPUHOUNBL  3akoH Owma,  3aKOHBI
HIOCJIC/IOBATEIFHOTO W MAapaJUICIbHOTO COCIUHEHHS TPOBOJIHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH
IPSMOJIMHEHHOTO PAacHpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHHE  OWHINTEHHAa  JJiA
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPaHCHHs JJCKTPUYECKOTO 3apsijia, 3aKoH
COXpaHEHHs  MaccoBOIO  4YMCia, TOCTynatel  bopa, 3akoH
panMoOaKTUBHOTO pacmaaa; IpH O3TOM pPa3NdaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBUS

(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

11.8

11.9

OHpGI[CJISITB HAIpaBJICHUC BCKTOPa HWHAYKIHWW MArHuTHOI'O II0JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

CTpOI/ITB KU OIIMCBIBATH H3o6pa>1<eHHe, co3agaBacMo€C  INNIOCKHMM

3epKajioM, TOHKOW JTMH30M

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKUX SBJICHUN U
TIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPCHUH; MPH
sToM (dopmynupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MIPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

OcymiecTBiATh TpsSMbIE M KOCBEHHBIE H3MEPEHUs (PU3NUECKUX
BEJIMYHMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs H

HCIIOJIB30BATh U3BCCTHBIC METOAbI OLICHKU HOFpCH.IHOCTGﬁ I/I3M€peHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH C HCIIOJIB30BAHHEM
OpSAMBIX  HU3MEPEHUH; TpPU 3TOM KOHCTPYMPOBATH  YCTAHOBKY,
(UKCUpOBaTh pe3yNbTaThl MOJYYCHHOW 3aBUCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJE TaOIUIl U TpadUKOB, JIe1aTh BHIBOJBI IO pe3ylbTaTaM

HCCJIICAOBaHUA

CobOmronate mpaBuiia 0€30MacHOrO Tpyla HpH  [POBEIECHUHU



11.13

11.14

11.15

11.16

UCCIIEIOBAaHUH B paMKax Yy4eOHOTO OJKCHEPHUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKOW U NMPOEKTHOM NEATETbHOCTH C MCIOIb30BAaHUEM

U3MEPUTENbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHUS

Pematp pacuérHbie 3aauMl ¢ SABHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCTIONB3Ys (PU3UYECKHe 3aKOHbI W TPUHIUIBI, HA OCHOBE aHAIM3a
YCJIOBHSI  3aJaud  BHIOMpATh  (U3UYECKYIO  MOJENb, BBIACIATH
(u3nueckrue BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE JIJIS €€ pEelICHus,
IIPOBOAUTEL PACUYETHI U OLIEHUBATh PEATBLHOCTD IOJYYEHHOTO 3HAYEHUS

(hU3UIECKON BETMYUHBI

Pematr ~ KkauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHHM C OMOpoil Ha M3y4yeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

Hcnonp3oBaTe mHpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(QOPMALMOHHBIE TEXHOJOTHH JUIA TIOMCKA, CTPYKTYPUPOBaHUS,
UHTEPNPETAMd U NPEACTaBICHUs Y4eOHOW M Hay4yHO-TIOMYJISPHOM
UHPOPMALIUH, TOITYYEHHOW M3 Pa3IMYHBIX UCTOUYHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALINIO

OOBSICHATh NPUHLMIIEI JEHCTBUS MAlIMH, MPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS HX OE30MAaCHOTO HCIIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBonuTe mpHUMeEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpPa, B pa3BUTHUC TEXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCEIHEBHOM
JKU3HH 1)1 o0ecrieueHns 6€30macHOCTH TPy OOpaIieHu ¢ MpruoopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, [JIsI COXPaHEHHUS 3JI0pOBbI U

coOII0ICHHSI HOPM SKOJIOTMYECKOTO MIOBEJIEHUS B OKpY KaloIlel cpene

11.19

PaGorarh B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIAHUpOBaTh ~ pabOTy  TIpyMIbl,  pPalUMOHAIBHO  paclpeneisTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLICHMBAThb BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

IPYIIIBI B pELLIEHHE paccMaTpUBaeMOi MPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox npoBepsiemoro
pasaeJia 3J1eMeHTAa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

1.2

O®usuka — Hayka o 1npupoxae. HayuHble
METO/Ibl TTO3HAHUS OKpYyXkaromero Mupa. Posb
JKCIIEpUMEHTa W TEOpUHM B  IpouLecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pr3mKe

MopenupoBanue (PU3NUECKUX SBICHUUA W
npotieccoB. Hayunsie runoressl. Ousnyeckue
3aKOHBI U TEOpWHU. ['paHUIBI NPUMEHMMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cooTBeTcTBUS. Poinb u Mecro Qu3uku B
(dhopMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKON

JIeITEeNbHOCTH JII0AEH
MEXAHUKA
KMHEMATUKA

2.1.1

2.1.2
2.1

2.1.3

MexaHn4deckoe IBHXKEHHE. OTHOCHTEIBLHOCTh
MEXaHUYCCKOI0 ABUKCHUS. Cucrema orcuéra.

Tpaexropus

[Tepemerienue, CKOpPOCTh (CpedHsis CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) U YCKOpPEHHE
MaTepuaibHOM TOYKH, UX NPOEKIHH Ha OCH
CHUCTEMBI KOOP/IMHAT. Cnoxenue

HepeMeIlICHI/Iﬁ H CII0XCHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE JABHKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH 51 IepeMenIeHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU



214

2.15

CBobOogHOE TazicHne. Y CKOpeHHue CBOOOHOTO

MmajgeHus

KpuBonunueiinoe nBwxkeHne. PaBHOMepHOe
JABMOKCHUC MaTepHaJIBHOfI TOYKHU 10
OKPY>KHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAas
CKOPOCTb. Iepuon u 4acToTa.

LleHTpOCTpEMUTENHFHOE YCKOPEHUE

2.1.6

2.1.7

Texanueckue YCTpOMCTBA: CITUTIOMET,
JNBWKEHUE CHapsIOB, LEMHbIE U pPEMEHHBIE
nepeaadu

[IpakTnueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHONICHHSI MEXy MYyTSIMH, POUIEHHBIMU
TEIOM  3a  TOCJIEIOBaTeIbHbIE  PaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HayaJdbHOM CKOPOCTHIO, paBHOMU
Hyt0. M3ydeHne NBUKEHUS 1apuKa B BA3KOU
KUIAKOCTU. M3ydyeHwe  JBUXKEHUA  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

JMHAMUKA

221

2.2.2

2.2.3

224

2.25

2.2.6

[TpuHDHN OTHOCHUTEIILHOCTH lNamunes.
IlepBeiii  3akoH Hbrorona. HMuepruanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHJI

Bropoii 3akoH HproToHa 1 MarepualbHOU
TOYKM B HHEPLHUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuii 3akoH HerloTona s

MaTepualbHBIX TOUEK
3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKEeCTH.
[TepBas kocMHueckas CKOpocTs. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe Tpenume. Cwiia TpeHUd

CKOJIB>KCHUA 151 cHhlia TPCHUA IIOKO.

Koaddumnment tpenus. Cuiia conpoTUBICHUS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

IIpU ABUXKCHUM TECJIAa B ) KUAKOCTU HUJIU I'a3eC

HOCTyTIaTeJ'IBHOC " BpalIaTCIbHOC NOBHUIKCHUC

a0COJIIOTHO TBEPIOTO Tea

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAICHUS.
[Inedo cunbl. YciioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOJUIUITHHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboThl. M3yueHnue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH TOJ
JIEMCTBUEM HECKOJBKUX cuil. HMccnepoBaHue
3aBUCUMOCTH CHWJI YNPYTOCTH, BO3HHUKAIOIINX
B jAepopMupyemMoll TpYyXHHE U PE3UHOBOM
oOpa3iie, OT BENMYUHBI WX JedopMaIvH.
HccnenoBanue yciaoBuii paBHOBECHS TBEPIOTO

TEJIa, UMCIOILICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.3.4

NMnynsCc MartepuanbHOM TOYKH, CHCTEMBI
MaTepHaabHBIX TOYeK. VMIyinbc cuiabl H

HU3MCHCHHEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss wummyinbca B HCO.

PeaktuBHOE NBUKEHUE
Pabora criier

MoONIHOCTE CUJIIBI

2.3.5

2.3.6

2.3.7

Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

TeopeMa 0 KHHETUUYECKOW SHEPTUH

[TorenumansHas dHeprus. IloTeHuuManbHas
SHEprus YIPYTO nehopMupOBaHHOM
npyxuHbl. [loTeHIManbHass »HeEprus Teia

BOJIM3U MOBEPXHOCTH 3eMIIH

HOTGHHI/IaJ'IBHI)Ie N HCENOTCHIHAJIBHBIC CHUIIHI.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHI C
N3MCHCHHUCM MEXaHUYCCKOMH SHEPIrun

CHUCTCMbI TCII. 3aKoH COXpaHCHUA



3.1

2.3.8

2.3.9

2.3.10

MEXaHUYECKON SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHS
TexHHuecKue yCTPOMCTBA: JABUKEHUE PAaKeT,
BOJOMET, KOIIEep, IPYKUHHBIN TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3H
CKOpOCTEeM Tel Tpu HEyopyroMm yjaape.
UccnenoBanme CBsA3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHHMYSCKOMN OHEPIUu TCiia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH

3.11

3.1.2

3.13

3.14

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
newkenne. uddysusa. Xapakrep ABUKEHUS U
B33.PIMO,II€I>1CTBPISI JacCTHUll BEIeCTBa

Mogenu CTpO€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE  CBOICTB
BELIECTBA HA OCHOBE ATUX MOJIEeN

Macca wmonekyn. KomnmnuectBo BeliecTsa.

[Toctrosnnast ABoraapo

TennoBoe paBHoBecue. Temmepatrypa u eé

n3mepenue. lllkana temneparyp Llenscus

3.15

3.1.6

3.1.7

Mopnens  upeanpHOro  raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU UJI€aTIBHOTO ra3a

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKON 3HEPTrUU TEIJIOBOTO JBUKEHUS

yactull ra3a. lllkana remnepatyp KenpBuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH J/lanbToHa

3.1.8

3.1.9

I'azoBble 3aKk0HBI. M30mponeccsl B UAcaJIbHOM
ra3e C IOCTOSHHBIM KOJUYECTBOM BELIECTBA:

u30TepMa, U30X0pa, H300apa

Texauueckue YCTPOMCTBA: TEPMOMETD,

Oapometp




3.1.10

3.21

3.2.2

[Ipaktuyeckue padoTsl. M3Mepenue macchbl
BO3/yXa B KJacCHOM komHare. McciaegoBanue
3aBUCUMOCTH MEXy MapaMeTpaMU COCTOSHUS

pa3pexeHHOro ra3a

OCHOBbI TEPMOJIMHAMUNKA

TepmoguHamuueckass cucteMa. BHyTpeHHss
OHCPIrus TepMO,Z[I/IHaMI/I‘IeCKOI\/'I CUCTEMBI U

CITOCOOBI €€ N3MEHEHUSA

KomngectBo Temnotel u pabora. BayTpenHss

OHEPTUA OAHOATOMHOI'O UACAIIBHOTO Ira3a

3.2.3

3.24

3.2

3.25

3.2.6

3.2.7

3.2.8

Bunel Temonepenauu: TEmIONPOBOIHOCTD,
KOHBEKIMA, U3JIydyeHue. TermnoéMKOCTh Tela.
VYaenpHas TEIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONECPCaauc

[TepBriit 3akoH TepMoauHamMuKH. [IpuMenenue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHU K
u3ornporieccam. ['paduueckass mHTEpIpeTaus

paboThI Ta3a

TenmoBble MamuHbl. [IpuHIUOBL  OElCTBUSA
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus YHEPTUU
B  TemIoBbIX  MammHax. KoaddumumeHt
nonesnoro  neuctBus  (manee —  KIIM)

termioBoi MamuHebl. [{ukin Kapuo u ero KII1/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mpoIlECCOB B MPHUPOJIE.
TennoBblie JIBUTATEJIH. DKOJIOTUUECKHUE

POOJIEMBI TEIJIOIHEPTrEeTUKU
Texanueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CTOpaHH, OBITOBOI
XOJIOUJIbHUK, KOHUIIUNOHED
[IpakTueckue pabotsl. 3mMepenue yaenpHOM

TEIUIOEMKOCTH

ATPEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

3.3
3.3.1

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue



4.1

" KHUIICHHUE. VY nennHas TemjIoTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl

KHUIICHHUA OT JaBJICHUA

AOCoONIOTHAT M OTHOCHTENbHAS BIIAXKHOCTH

332 BO3Ayxa. Hacelennslil nap
TBépnoe TeJIO. Kpucrannmnueckue u
333 amopdHbie Tena. AHHU3ZOTPONHUS  CBOWCTB
o KpPUCTAJIOB. Kunkue KPUCTAJUTHI.
CoBpeMeHHbIE MaTepHalIbl
334 [InmaBnenne wu Kpucrtayuszauus. Y AelbHas
o teruioTa miasiaeHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OaaHca
TexHuueckue yCTpOMCTBA: TUIPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
o IIOJIy4EHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
337 IIpakTnueckue paboTHI. H3mepenne
o BJIQYKHOCTH BO3/yXa
OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 Onektpu3anys Ten. DNeKTpudeckui 3apsia. Ba
o BH/JIA AIEKTPUUECKUX 3apsiiOB
[TpoBoaHMKH, JIUDJICKTPUKHU u
41.2
MOJIYITPOBOIHUKHU
4.1.3 3aK0H COXpaHEHHS IEKTPHUECKOTO 3apsaa
41.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
DneKkTpuyeckoe noJe. Hanpsixénnocts
415 3IIEKTPUUECKOTO OJIA. [TpunIMn
o cyneprno3uuuu.  JIMuHMUM — HaNpsKEHHOCTH
AIEKTPUUECKOTO MOJIs
416 PabGota cumnm  BIIEKTPOCTATHYECKOTO — TOJIS.
o ITorennuan. Pa3HocTh IOTEHIINAIOB
417 [IpoBOIHMKM M JAMBJIEKTPUKU B MOCTOSHHOM

AJEKTpUYECKOM  moje.  Judnexkrpuyeckas



IMPOHUIIACMOCTb

ONEeKTPOEMKOCTD. Kongencarop.
4.1.8 ONeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHcaTopa
Texnuueckue  ycTpoHCTBAa:  AJIEKTPOCKOIL,
419 UIEKTPOMETpP, DJIEKTPOCTATHUECKash 3allluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTHueckue paboTHI. N3smepenue

JJEKTPOEMKOCTH KOHAECHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKHNI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaopus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 AJIEKTPUYECKOTO TOKa. McTounnku Toka. Cuma
TOKa. [I0CTOSIHHBIN TOK
422 Hanpspkenune. 3akon Oma a1 yqacTka 1enu
123 DJNEeKTPUUECKOE COMPOTHBIICHUE. Y IEIbHOE
o COTIPOTHBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiebHOE,
o CMEIIaHHOE COSTMHCHUE TIPOBOTHUKOB
PaGora anexktpudeckoro Toka. 3akoH oy
4.2.5
— Jlenna
4.2.6 MOUIHOCTB IAEKTPUIECKOTO TOKA
anekTponaBwkymas cuna (ganee — JJC) wu
427 BHYTpPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma i1g TO’MHOM  (3aMKHYTOM)
aneKkTpudeckoit renu. KopoTkoe 3amMbikaHue
DNeKTpOHHAs MPOBOANMOCTh TBEPABIX
128 METAJJIOB.  3aBUCUMOCTh  CONPOTHBIICHHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
429 OnekTpuueckuil TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS
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4.2.12

IIPOBOAMMOCTD TOJIYIPOBOAHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoiHUKOBBIE TPUOOPHI

ONEeKTpUYECKH  TOK B DIJIEKTPOJIMTAX.
DNeKTpoIUTUIECKast JTUCCOITHAITHSI.

DnekTposn3

DIIEKTPUYECKHI TOK B rasax.
CaMOCTOITEIBHBIA M HECAMOCTOATEIbHBIN
pa3psia. PaznuyHbie THNBI CaMOCTOSTEIBLHOIO

paspsaa. Mounus. [1nazma

4.2.13

Texunueckue YCTPOMCTBA: aMIIepmeTp,
BOJITMETP,  PEOCTaT, MCTOYHHKM  TOKa,
3JIEKTPOHArPEBATEIIbHBIC npudopBHl,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BaKyyMHBII I (i
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBblf/'I JU04, raJlbBaHHUKa

4.2.14

IIpaxTHueckue paloTHI. N3yuenue
CMEIIIaHHOTO COENHEHUSI PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTpEHHEro comnpoTuBieHus. HaOmroneHue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

ITpoBepsiemble 3J1eMEHThI COIEPKAHUSA

4 SJIEKTPOIAMHAMUKA
MATHUTHOE TIOJIE. 9JIEKTPOMATI'HUTHAA NHAYKIA
[TocrossnHbie MarHuThl. B3aumopelictBue
431 MIOCTOSITHHBIX MarHUTOB
43 MaruutHoe Tmone. Bekrop MarHuTHOH
vHAYKIMU.  [IpuHmuMn — cynepnosuiuu.
432 Jluaum MarauTHOM wWHAyKImu. Kaptuna

JIVHUM  MAarHUTHOW  MHAYKUMHA  TOJA

IIOCTOAHHBIX MAarHuTOB



MaruutHOEe 1OJI€ NPOBOAHMKA C TOKOM.
Kaptuna nuHMil 1oJIsl AJIMHHOTO MPSAMOTO

MNpOBOAHUMKA U 3aMKHYTOI'O KOJIBLIECBOT'O

433 MPOBOAHMKA, KATymIKH C TOKOM. OIBIT
Opcrena. BzaumoneiicTBiue mpoBOTHUKOB C
TOKOM
4.3.4 Cunia AMriepa, €€ MOJlyJIb M HallpaBJICHUE
Cuna JlopeHnia, €€ MOy U HaNpaBJICHHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJTHOM MarHuTHOM Tmoje. Pabora
cunebl JIopeHua
4.3.6 SIBneHue 3MeKTPOMarHuTHOM UHAYKIIMHI
4.3.7 [ToTok BeKTOpa MarHUTHOW UHIYKLIUH
OJIC uHayKIMu. 3aKOH 3JIEKTPOMArHUTHOM
438 nHaykimy Oapazes
BuxpeBoe anextpuueckoe mone. IJC
WHAYKIMU B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYNATELHO B OAHOPOTHOM MAarHUTHOM
oJjie
4.3.10 [IpaBuio Jlenna
NHIyKkTUBHOCTD. SIBICHHE CAMOWHIYKIIUH.
43.11
S/1C camonHayKIIUU
DHepruss MarHUTHOTO TIOJSI KaTYIIKA C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIE
TexHuyeckue  yCTpPOWCTBA:  MOCTOSIHHBIC
MAarHUTEHI, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOJIBUTATEITh, YCKOPHUTEITH
AIIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS T1eYb
[IpakTnueckue paboTHI. Nzyuenue
MarHWTHOTO TIOJII KaTYIIKA C TOKOM.
4.3.15 HUccnenoBanne JeMCTBHUS  ITOCTOSHHOI'O

Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUA



5 KOJIEBAHUMA 1 BOJIHBI
MEXAHNYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Koneobarensras cucrema. CBOOOIHEBIE

KojieOaHus. ['apMoHWYECKHE KoJIeOaHUsI.
51.1

[lepwion, wacrtora, ammumtyna u  (dasa

KoJIeOaHuii

[IpyxuHHBII MasTHUK. MaTtemaTu4yecKkui

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUM.
5.1.3 Kunematuueckoe " OUHAMHYECKOE

OIHCaHHE KOJIeOaTEIILHOTO JABWKCHUSA

[IpeBpamnieHue SHEPTUH npu
FapMOHMYECKUX  KOJEeOaHUsX. Cas13p
514 aAMILUTATYIbI KoaeOauuii UCXOQHOMI
BEJIMYUHBI C aMIUTMUTYJaMu KoJjiebaHui eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  xoHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoseOaHus B
UJCATbHOM  KOJICOATCIIbHOM  KOHTYpE.

>15 AHanorusi MEXAYy MEXaHWYCCKUMHU M
ANEKTPOMATHUTHBIMU KOJICOAHHSIMH.

®opmyina Tomcona

3akoH COXpPaHCHUS DHCPIrUU B UACAJIBHOM
5.1.6
KoJIeOaTeIbHOM KOHTYpE

BoinyXIeHHbIE MEXaHUYECKUE KOJIeOaHMUsl.

Pesonanc. Pe3onancnas KpHUBasl.
5.1.7

Brinyx1eHHbIE 3JIEKTPOMAarHUTHbIE

KoJieOaHus.

Ilepemennbiii Tok.  CuHycOMAaIbHBIN
5138

IIEPEMEHHBIN TOK.

MourHoCTh EPEMEHHOTO TOKA.
5.1.9 AMIUIUTYHOE U JEUCTBYIOIEE 3HAUYCHHE

CHJIBI TOKa 1 HAIIPSXKCHUS

5.1.10 Tpanchopmarop. [IponsBoacTBO, epenada



5.2

U TOTpeOJICHUE 3JIEKTPUYECKON 3HEpruu.
DKOJIOTHYECKHE PUCKU NPH MPOU3BOJICTBE
JIIEKTPUYECKOMN OHEPIUH. KynsTypa
HCIIOJIb30BaHUs ANIEKTPO3HEPTUU B

NOBCEIHEBHON KU3HU

5.1.11

5.1.12

Texuuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUICCKHN 3BOHOK, JMHUA

QJICKTpOoIICpC a1

IIpaktuyeckue pabotel. HccnenoBanue
3aBUCUMOCTH I€pUOJa MaJbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH W MaccChl
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEeNu W3 TOCIIEA0BATENIFHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

5.2.2

5.2.3

524

5.25

5.2.6

5.2.7

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusa. llepuon.  Ckopoctb
pacmpocTpaHeHuss ¥ JJIMHA  BOJIHBI.

HOHepe‘IHHe " IIPOAOJIbHBIC BOJIHBI

WnTepdepenius u Iudpakus

MEXaHHUYECKUX BOJH

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.

BricoTta Tona. TeMOp 3ByKa

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
I/ISJIy‘-IeHI/IH BHCKTpOMaFHI/ITHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B u v

B 3JICKTpOMaFHI/ITHOI>'I BOJIHC B BAKyyM€

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHEe, MPETOMIICHHE, MOIIPH3ALNS,
mudpakius, wuHTepdepenuus. CKoOpocTb

QJICKTPOMATrHUTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMATHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHI)I pPaanuocCBA3UM W TCICBUIACHHA.



5.2.8

Pannonoxanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl

TexHuuecKkue yCTpOWCTBA: MY3BIKAJIbHBIE
WHCTPYMEHTBHI, YIIBTPa3ByKOBas
JUAarHOCTHMKa B TEXHUKE W MEIULUHE,
pamap,  pagUONPUEMHHK,  TEIIEBH30D,

anTeHHa, Tenedon, CBU-meup

5.3

5.3.1

OIITHUKA

[IpsAMonMHEHOE PAacCIPOCTPAHEHUE CBETa

B OJIHOPOJIHOM cpexe. Jlyu ceTa

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

OTpaxkeHue CBeTa. 3aKOHBI OTPaKCHUS
cera. [loctpoeHne M300paKEeHHUId B TUIOCKOM

3epKane

[penomiierne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOIOTHBINI HoKasareib

MPECIOMIICHUA

Iommoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHbId yrosa MOJHOIO BHYTPEHHETO

OTpakKeHUS

Hucnepcust  cBera. CIIOXKHBI  COCTaB

oecinoro cBera. L{Bet

Cobwuparonyie ¥ pacCceMBAIONINE JTMH3BL.
Tonkas nnH3a. POKYCHOE PACCTOSAHHE M
OIITUYCCKas cuiia TOHKOH JIMH3HBI.
[TocTpoenue n300pakeHni B COOMPAOIIINX
u pacceuBarommx JmH3ax. Dopmyna
TOHKOM JMH3bI. YBEIUYEHHUE, J1aBaeMoe

JIMH301

Hpeﬂeﬂbl MMPUMCHUMOCTHU TCOMCTpHQCCKOﬁ

OIITUKH

WNurtepdepentus  cBera.  KorepeHTHbIS
HMCTOYHUKHU. VYcnoBus HAOTIOICHUS
MaKCUMYMOB " MHUHUMYMOB B
UHTep()EpPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a?)HI)IX KOIr¢pCHTHBIX HCTOYHUKOB



Hudpakmust  cBera.  Judpakinuonnas
peméTka. YcinoBue HaONIOMEHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu najeHuu
MOHOXPOMaTHYECKOTO cBeTa Ha

TUQPPAKIIMOHHYIO PEHIETKY

5.3.10 [Monspu3zanus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmnapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOIL, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TG PaKIUOHHAS pemiéTka,
TIOJISIPOH /T
IIpakTrueckue paboTHI. N3mepenune

IMOoKas3aTeiid MpPEIIOMIICHUS. HCCJ’ICI[OBaHI/Ie
5.3.12 § ¥
CBOHUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

Hab6monenue qucnepcuu ceeta
OJIEMEHTbBI CHEHHAHBHOﬁ TEOPUN OTHOCUTEJIBHOCTHU

I'panHunl NpPUMEHUMOCTH  KJIACCUYECKOM
MEXAaHUKH. ITocTynartsl TEOpUn
6.1 OTHOCHUTEIILHOCTH: MHBAapHUaHTHOCTh
MOAYJISI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIAIT OTHOCUTENbHOCTH DUHINTEIHA

6 OTHOCHUTETBHOCTh OJIHOBPEMECHHOCTH.
6.2 3aMmeqyieHHe BpPEMEHH U COKpAlleHHE
JUTAHBI
6.3 DHeprus U UMITYJIHC CBOOOTHOW YaCTHIIBI

CBsi3b MacChl C JHEpPTrUEH W WMITYJIHCOM
6.4 CBOOOMHOM YaCTUIBl. DHEPrus MOKOs
CBOOOTHON YaCTHIIbI

7 KBAHTOBAA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otoHbl. PopMmyina Ilnanka cBs3u 3HEprun
7.1 7.1.1 ¢boToHA C ero 4YactoToh. OHeprus u

UMIyJbC (OTOHA

7.1.2 OTkpeiTHE U HccnenoBanue gporodddekra.



7.2

7.3

7.1.3

714
7.15

7.1.6

7.2.1

7.2.2

7.2.3

724

7.25

7.2.6

Omertet - A CroneroBa.  3aKkoHbI
dhoTorddexra

YpaBHeHue OUHIIITENHA TS
¢dotorddekra. «Kpachnas rpaHuLa
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XnuMHuueckoe IeHCTBHE CBETA
TexHudeckue ycTporcTBa: (HOTOIIEMEHT,
dboTomaryuk, COJIHEUHAas Oatapes,

CBETOIHO/I

CTPOEHUE ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccie1oBaHuI0 CTPOSHUS

atoma. [IimanerapHas Mozenb aToMa

[Toctynatel bopa. H3znyuenune "
norjouieHrue (GOTOHOB TPU  TMEPEXOe
aToMa C OJHOTO YPOBHS DJHEPruu Ha
npyroi. Buasl ciektpoB. CrieKTp ypoBHEH

SHEPTUU aToMa BOAOpOaa

BosiHoBBIE cBoOMcTBa wactuil. BonHbl 1€
Bbpoiiss. KopmyckynsipHO-BOJIHOBO#
nyanu3Mm. Jludpakius SIEeKTpOHOB Ha
KpHCTaJuIax

CrnioHTaHHOE W BBIHY)XJICHHOE H3ITy4YeHHE.
YCcTpoiicTBO 1 IPUHIIKIT pabOTHI J1azepa
TexHuyeckue ycTpOMCTBA: CHEKTPAIBHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMIIBIOTED

[Ipaktnueckne pabotel.  HabmoneHue

JINHEMYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metonbl HaOMIONEHUST W PETHUCTPAIHH

QJICMCHTAPHBIX YaCTUI]

OTKpbITHE  PAaaMOAKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTUBHOrO  m3nydyeHus. CBoHcCTBa
anbga-, 6era-, raMmma-u3nydeHus. Brnusaue

PaaAruOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

OTKphITHE MIPOTOHA u HEWUTpOHa.

Hyxnonnass mozgens siapa ['eiizenOepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTomsl

Anbda-pacnan. ONEeKTPOHHBIN u

MO3UTPOHHBIN OeTa-pacria. 'amma-
7.3.4

U3ITyYEHUE. 3aKOH  paJMOaKTHBHOIO

pacrmaga

OHeprusi CBA3M HYKIOHOB B  fJIpe.

7.35
Snepusie cuibl. Jlepekt macchl sapa

SAnepuble peakuuu. JleneHue U CUHTE3
7.3.6

aaep

SAnepHbii peakTop. TepmosinepHbIi

cuHre3. [IpoGiemMbl M  NEpPCHEKTUBHI
7.3.7

SJIEPHOM  DHEPreTUKU.  DKOJOTUYECKUE

ACIEKTHI SNEPHON YHEPIETUKU

OneMeHTapHble  yacTulpl.  OTKpbITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAJIbHbIE

BSaHMOHeﬁCTBHH

TexHuueckue  yCTpoOMCTBa:  JIO3UMETP,
7.3.9 kamepa BunbcoHa, snepHbIi peaxTop,

aroMHast bomba

[Ipaktnyeckue pabGotel. HccnemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
dhoTorpadusam)
OJIEMEHTHBI ACTPOOU3UNKU

81 Bun 3Bé3nmnoro neba. CosBe3nusi, sipKue

3Bé3l[bl, IIJTaHETHhI, UX BUAUMOC IBHMXKXCHUC

Conneuynas cucrema. IlmaHeTel 3eMHOM
8.2

T'PYIIIIbI. IImaHeThI-TUTaHTH n nux



8.3

CIlyTHMKH, KapJIMKOBBIE IlIaHETHI. Maible
Tesia COJIHEYHOM CUCTEMBI
Comnne, d¢otochepa u  armocdepa.

CotHeuHast aKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Nctounuk sneprun ConHua u 3B€371

3BE3AbI, HMX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, paguyc, TEMIIEparypa,
1704 B3aHUMOCBSI3b. Jwnarpamma
«CHEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TIJIABHOH  IOCIHENOBATEILHOCTH.
3aBHCHMOCTh «MacCa — CBETHMOCTBLY» IS

3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

Bnyrpennee CTpPOCHHUE 3BE3I.

CoBpemeHHbIE IpeACTaBlICHUS 0
MIPOMCXOXKIEHNN U 3BomolK CosHia u 3BE3.

OTanel )KU3HU 3BE3]

Mneunsii  Ilyre — Hama [amakTuka.
CnupanbHass  crpykrypa  ['anmaktukw,
pacnpezneneHue 3BE3N, Ta3a U IBUIM.
[lonoxenne u paBwxkenne ConHoa B
lamaktuke. Ilmockas w  cdepudeckas

noacucTemsl I amakTuku

Twumer rajJaKTHK. Pam/loran AKTHKH u

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

8.10

Bcenennas.  Pacmupenune — BceeneHHOM.
3akon XaO6na. Pasz0eranue rajiakTuk.
Bozpact u paguyc BceneHHoi, Teopus
bonbmioro B3peiBa. Mogenb «ropsueu

Bcenennoi». PenukroBoe usinyueHnue
MacmtabHast ~ cTpykTypa  BceneHHOM.

Mertaranaktuka. Hepeménnbie mpoOiemMsl

aCTPOHOMHUU



oW

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

®uzuka. 10 xknacc. ba3oBblil ypoBeHb: yUeOHUK 151
oO1eo6pazoBarenbHbIX opranuzanuii / I'. 1. Mskumes, b. b. byxosues, H. H.
Corckuit; nox pea. H. A. I[TapdentoeBoit. — M.: AO «M3aaTenbcTBO
«IIpocBenienue».

®dusuka. 11 knacc. ba3zoBbliit ypoBeHb: YUCOHUK IS
obmeoOpa3oBarenbHbIX opranm3anuii / I'. SI. Msxkumes, b. b. byxosues, B. M.
Yapyrun; mox pea. H. A. TlapdentoeBoit. — M.: AO «M31aTeascTBO
«IIpocseuienue».

Coopnuk 3ama4 o ¢pusuke. 10-11 xmaccer: A. I1. PeiMkeBud. — M.:
N3parenscTBO «lIpocsemenney.

METOANYECKHUE MATEPHUAJIBI JULA YUUTEJLA

PaGouas nporpamma k YMK I'. SI. MsakumieBa. @usuka. 10-11 xnacchl.
ba3zoBelii ypoBeHb. — M.: AO «M3narensctBo «IIpocBemieHuey.

Metonunueckoe mocooue k YMK I'. SI. MskumeBa. ®usuka. 10 kmacc.

Metonuueckoe mocooue k YMK I'. SI. MskumeBa. ®usuka. 11 kmacc.

[Toypounsie pa3zpabotku o ¢usuke. 10 kmacc / H. C. sk, — M.:
N3narensctBo «BAKO»

[Toypounsie pazpaboTku 1o ¢usuke. 11 kiacc (yHUBepcaibHOE
m3aanue) / B. A. BoakoB. — M.: U3gatenbctBo « BAKO»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

Enunoe conepskanue o0iiero oopazoBaHust
(ECOO): https://m.edsoo.ru (paznen «dusnka», KOHCTPYKTOP pabodnx
pOrpaMM, METOUYECKHE PEKOMEHIAIINN ).

denepanbHBINM HHCTUTYT Nieaarornueckux uamepenuit (OUIN):
https://fipi.ru (OTKpBITHIM OaHK 3adaHuH, KOAU(PUKATOPHI, CrICUBUKALINN IS
BIIP u ETD).

Poccuiickas anekTpoHHas IIKoJia
(PBII): https://resh.edu.ru (AHTEpaKTUBHBIC YPOKH, BUIACO-ICKITUH H
TpEHaXXEePhI TI0 TEMaM Kypca).

bubnuoteka rmudpoBoro odpazoBaTenpbHOro KoHTeHTa (brubnnoTeka
LOK): (pecypc i MCNONB30BaHUsI BUPTYaIbHBIX TAOOPATOPHBIX paboT U
JIEMOHCTpAIUiA).



https://m.edsoo.ru/
https://fipi.ru/
https://resh.edu.ru/

5.

[Hudpossie nadopatopuu (HAOOPHI I YUCHUIECKOTO
skcriepuMenTa): [Iporpammuoe obecnieuenue ajst paboTel ¢ HUPPOBLIMU
JaT4uKamMu (TeMIEepaTyphbl, JaBICHUS, HAMPSHXKEHUSI, MATHUTHOTO TIOJIS U JIp. ).

OobpazoBarenbHbIl opTan «Pusnka.py»: http://www.fizika.ru
(cipaBOYHBIE MaTEpHUabl, 3a1a41, BUACOOIIBITHI).

Hayuno-nonysnsipusie pecypcebl: Caiitel «IloctHaykay», «Q1neMeHThLpy» U
ap. (A paciMpeHus Kpyro3opa 1 NoJAroTOBKU IMPOEKTHBIX padoT).



http://www.fizika.ru/
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