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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHus ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHMu3alusIX Poccuiickoiu denepauny, PEATU3YIOLINX OCHOBHEIE
00pa3oBareibHbIE POrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEIMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpenaMeTramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM yPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

+ IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (GU3HKU HAa 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

+ cojJeprkaHue yueOHoro npeaMera «Du3uka» 1o rojgam o0ydeHusl.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busndeckoir reorpadueir u actpoHommen. Vcmonmp30BaHWE W AKTUBHOE
npUMEHEeHHe (U3WYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MAaTEpPHUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢GU3MKHM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUWU MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJIHEHUH UMU YY€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca ¢u3uku [ YpOBHSL CpelHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (QU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm  mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTHUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0sIeM palMoOHAIBLHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (Pu3mueckue Teopuu (PopMUPOBAHUE MPEICTABICHUNA O
CTPYKType MOCTpOeHUsl (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O MPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOpPHUH, JUIsl ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOLIECCOB).

CucTeMHO-IeSITEeIbHOCTHBIN MOAX0 B Kypce (PU3WMKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3alud IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OONIUN CHUCOK YUYEHUUYECKHUX
OpaKTHUECKUX paldoT. BrlaeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOAUMBIX JIJIi KOHTPOJII U OIIEHKH, OCYIIECTBISECTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOECHHOCTEH IUIAHMPOBAaHUA U
ocHalleHus: kabuHeta Quiuku. Ilpu »3TOoM obecneuynBaeTcss OBJAJICHUE
00y4JarlomMMUCs YMEHUSMU TPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIO0BaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUTIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3agad. [Ipyu »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCSA 3aJa4d C SIBHO
3aJJaHHOU (PU3NUECKON MOJEIBIO, MO3BOJISIOIINE IPUMEHITh N3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pa3HbIX pasnenoB. il KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NYECKUX SBJIECHUH M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONEIM IJI CHTYallMd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTro Tpoiecca 0a30BBI YPOBEHBb Kypca
¢$bu3MKN Ha YpOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y9aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpYAOBaHWE ISl BBITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opymoBaHueE.

JleMoHCTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIMil s
UCCIICIOBAHMUSI  U3yYaeMbIX SIBJICHHUA M  TPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlabopatopHoe o00OpymOBaHME [JISi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX 1a00paTOpUid.

OCHOBHBIMU 1IENISIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

+ (opmupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYalOMIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

+ pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POpMHUpOBaHHE
UCCIIEIOBATENILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

+ (opmupoBaHME HAYYHOTO MHPOBO33PEHHsI KaK pe3yibTara H3YYeHHS
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

+ (dopmupoBaHMe yMEHHMI OOBSICHATH SBIEHUS C HCIOJIH30BAHHEM
$u3nyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

+ (opmupoBaHue NpeACTAaBICHUN O POIM (PUIUKU IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHneM CIIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus:



+ TMpHOOpETeHHWe  CHUCTeMbl  3HaHUW 00  o0mux  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAs MEXaHHKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

+ (QopMupoBaHHME YMEHHH TPUMEHATb TEOPETUYECKHE 3HAHUS A
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € [JIST TPUHITHUSL
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

* OCBOEHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3aJad C SBHO 3aJaHHOU
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUeCcKO MOJIENH, aIeKBAaTHOW YCIIOBUSIM 3a]1a4H;

+ TMOHUMaHHWE (PU3NYECKUX OCHOB W MPUHIIUIMOB JCHCTBUS TEXHHUYECCKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeny;

+ OBJIQJICHUE METOJaMU CaMOCTOSATENLHOTO TUIAHUPOBAHUSA U TPOBEICHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMaIHH,
OnpeaeeHus] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHHE YCIOBUW JUI PAa3BUTHUS YMEHUU NMPOEKTHO-UCCIENOBATENBCKOU,
TBOPYECKOM J1€ATEbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CpEAHEr0 OOIIEro
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 gacoB (2 yaca B HEACIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [E€JaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCS.



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nuka 1 MeToAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbpl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IIPUPOABL.
OKCHEpUMEHT B (U3HKE.

MonenupoBanue (u3nuecKUx SIBIEHUN U mpoueccoB. HaydHble rumortesbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AnanoroBble W 1U(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHKECHMS.
Cucrema otcuéra. Tpaekropus.

[Iepememenne, CKOpOCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCThb) W
YCKOPEHUE MATEPUAIBHOW TOYKH, UX NPOEKIMM HA OCHU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NyTH H© NEPEMELICHUS
MAaTE€PUAJIbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKopeHue CBOOOIHOTO MaeHUsl.

KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JNBH>)KCHUE CHAPSIOB, LIEITHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPaKTEPUCTUK
JBH>KCHMUSL.

[IpeoOpa3zoBanre TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHusi Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOIIEHUS MEXKIY IYTSAMH, MPOMJECHHBIMUA TEJIOM 3a
NIOCJIEIOBATEIbHBIE PABHBIE TPOMEXYTKM BpPEMEHH IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue ABuKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  ['amunes.  Ilepeeli  3akoH  HeroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaT€pUaIIbHOM TOYKU. TpeTuid 3akoH HbproTOHA J1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Buabl TpeHus (okosi, CKoiabxeHus, kadenus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIbKEHUs U cuia TpeHus nokos. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUH T€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHoE M BpalllaTelbHOE JABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauieHusa. [lnedo cuibl. YcinoBus
paBHOBECHUS TBEPAOTO TEIIA.

TexHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenune cui.

CroxeHune CHIL

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM paBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3axonwl coxpanenus 6 MexanHuke

NMnynec MaTepHalbHOW TOYKH (Te€na), CUCTEMBbl MATEPUAIBHBIX TOYEK.
NMiynbC cuibl 1 U3MEHEHHE HMITyJIbCa Teja. 3aKOH COXPAaHEHUs HMIIYJIbCa.
PeaktuBHOE ABUXKEHUE.

PabGora criabl. MOIIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[loreHumanbHas SHEPIHUs. [ToreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTHU 3EMJIH.

[loTeHmuanpaple W HENMOTCHIHAIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMAIbHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEPIMH CHCTEMBI TEll
3aKOHCOXPaHEHUSIMEXaHUYECKONIHEPT UH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IIPUMEPE PACTSKEHUS PEZUHOBOTO KTy Ta.

Paznen 3. MosekyasipHasi pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6biMONEKYAAPHO-KUHEMUYUECKOUmMeopUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoensmxkenue. Jduddysus. XapakTepaBuxkeHHs U
B3aMMOJICHCTBUAYACTULIBENIECTBA. MOJEN CTPOCHMS Ta30B, KUAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenabcus.



Mopens  upeanmpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETMYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanpTOHA. N3onpoueccsl B U7ealbHOMIa3e c
MOCTOSIHHBIMKOJINYE€CTBOMBEIILIECTBA. ['padpuuaeckoe IIPEJCTABIICHUE
U30MPOIIECCOB: U30TEPMa, U30X0Pa, 300apa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITeL, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUMN.

OneiThl 10 1M PY3UN )KUAKOCTEH U ra3oB.

Mopenb OGpOyHOBCKOTO IBUKEHUS.

Mogens onsita ITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HIUIICTpUpYOIas MPUPOay AABJICHHUS ra3a Ha CTEHKU COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACANBHOTO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYyPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucrema. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTh NpH TEIIONEpeaaye.

[Tonsitue 006 aauabatHoMm mpouecce. [lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akoHa TEPMOJMHAMHMKHM K H3ompolieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi 3HepruM B TEIUIOBBIX MamuHax. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHudecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Tena MpU COBEPIICHUH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPIUH (TEMITEpATyphl) Tea IPU TEIUIONEepeaJe.

OnpiT mo anuabaTHOMY pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopaenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMII0OEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHaeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnnueckue u aMmopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpUcTayu3aIus. Y AelibHas TerioTa miaBieHus. CyOaumanus.

VYpaBHeHue TermiIoBoro OagaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TMOJYyUYECHHUSI COBPEMEHHBIX MAaTEPUAJOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUU.

CrniocoObl U3MepeHus BIAXKHOCTH.

HaGmronenue HarpeBanus ¥ MIIaBICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpucTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3YXa.

Paznen 4. JinekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Ted. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsnioB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. To4euHbIi 3IeKTpUYECKUI 3apsl.
Onektpuyeckoe rmone. Hanpssk€HHOCTh  AnekTpuueckoro moisid. [IpuHnun



CYNEPIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUM HanpspKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousisa.  [lorennman.  PasHocThb
NOTeHUHAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JvpnekTpudecKasnpoOHULIAeMOCTb.

OnextpoémkocTs. KoHneHcatop. DaeKTpOoEMKOCTHIIIIOCKOTOKOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuyeckue yCTpoHCTBA M TNPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJJACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOrO TOKA.

ONEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akoH OMa 11 OJTHOM (3aMKHYTOM) AyiekTpuueckou mnenu. KopoTkoe 3aMblkaHUE.

OJIEKTpOHHAas  MPOBOAMUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEpXIPOBOIUMOCTD.

OneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas " pUMECHast IPOBOJIMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTHYECKAS TUCCOUMALUS. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PpEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TalbBAHUKA.

Llemoncmpayuu

M3MmepeHne CHUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TIOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa M IpOBOJAUMOCTB BO31yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

M3yyeHue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue snexTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocyliecTBIsE€TCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PaKkT, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEINIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJMTHYECKAs JIUCCOLMALINS,
rajgbBaHUKA.

l'eocpaghus: BnaxXHOCTH BO3/1yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHUEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMIIyJIbCA B TEXHUKE (pakera, BOAOMET M JAPYIHE), NBUTaTelb BHYTPEHHEIO
cropanwusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpeBATEIbHbBIC 1010)2(01070) 58
3IIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paznen 4. JinekrpoanHamuka

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTMHAa JMHUN MarHUTHOU
WHIYKIWH T0JIA TOCTOSHHBIX MarHUTOB.

MarautHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKh ¢ TOKOM. OnbITOpcTena. B3anmoneiicTBUEPOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJTHOM MarHuTHoM moJje. Pabota cunsl Jlopenta.

SIBneHne AneKTpoOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIKYILAsl Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexkrpuueckoe 1mose. OIJEKTPOIBHXKYILIAs CUJa HHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs  CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHUuTHOE MOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIUW MAarHATHOTO TIOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHAYKIMH.

[TpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIIBI UHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO TOJIsi KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konebanus. Ilepuoa, yactora, amrmumryga u (aza KoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpEe. AHAJOTUS MEXIy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxarouux KojeOaHusAX. BrIHYX/IeHHbIE MEXaHHUUECKHE
KosneOanus. Pezonanc. BoiHy K IeHHbICAIEKTPOMArHUTHBIEKOJIEOaHNI.

[lepemenHbiii  TOK. CUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ U JACUCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE INEKTPUUECKOM
DHEPrur. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU DJIEKTpOIepeay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KOJIeOaTENbHON cHCTEMbl (MPYXUHHBIA WM
MaTeMaTUYECKHI MAsSTHHK).



HaGmronenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumworpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHHU) IS
3JIEKTPOMATrHUTHBIX KOJICOaHHI.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenp TMHUYM AEKTponepeaadHn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEA0BATENbHO
COEAMHEHHBIX KOHJIEHCATOPA, KAaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 6OJIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss W JUyIMHA BOJIHBL. [lomepedHble W MPOJOJBbHBIE BOJHBI.
HUuTtepdepenius u nuPpaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMArHUTHHIE BOJIHBL. Y CJIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MpEJOMIICHUE, MOJspu3auus, AUPpaKuus,
uHTepdepenius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TeneBUAeHUA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Llemoncmpayuu

OOpazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJAOIBHBIX BOJIH.

Konebmomeecs Ten0 Kak HCTOYHUK 3BYKa.

Habmonenue otpaxkeHus U IPeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakinym MEXaHMIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnionenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM U
4acTOTOM KoJieOaHU.



HccnenoBanne  CBOMCTB — DJEKTPOMATrHUTHBIX — BOJIH: OTpak€HHUe,
peroMIIeHUE, MOSIpU3alus, AUPPaKIys, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoOCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHUSI.

Hucnepcus ceeta. CioxxHbIil coctaB 6enoro cera. L{ser.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHuE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3oOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BomnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBa M MNPAKTUYECKOE MPHUMEHEHWE: OYKH, Jyma,
¢doroanmnapar, NPOEKIMOHHBIN amnmapaT, MHKPOCKOM, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpsAMONMHENHOE paCpOCTPAaHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETa.
OnTuueckue mpruOOPHI.

[TontHOE BHYyTpEeHHEE OTpakeHne. Mojellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mopenu MUKpocKomna, TEJIECKONa.

HaGmronenue natepdepeHnm cBera.

Ha6monenue nudpakiuu cera.

Hab6mronenue nqucnepcun cBera.

[TonyueHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi



M3mepenne nokasaress MperoMiIeHUs CTEKa.
HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.
HabGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DWHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUsI
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue DiuHIuTeiHa 11 doTodddexra. «KpacHas rpanuia»
dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: (HOTODIIEMEHT,
dboToaTYMK, COJIHEUHAas: OaTapesi, CBETOUOI.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETo (poTodddekTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mozpens aroma. Iloctynmatel bopa. M3nmydenune u mnorsomieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBOM
Jyalu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnenb onsita Pesepdopra.
OnpeneneHue JIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
HalGmronenue nuaetyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOLIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocTaBa
paanoakTuBHOTO wW3nmydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykimonHas monenb sjpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacajia.
DHeprus CBA3M HYKJIOHOB B sipe. Anepubie cwibl. Jlepext maccsr sipa.
Snepnble peakuuu. JleneHne u CUHTES sAEpP.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIICPHOM SHEPreTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITHE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO pu3nueckol KapTUHBI MUPA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi 6omoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB YacTHl] (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMMHU M ACTPOPUNKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIUMOE
JBHYKEHUE.

Conneunas cucrema.

Connue. ConneuHass axkTuBHOCTh. Mcrtounuk sHeprum CosiHIA U 3BE3N.
3BE31bI, UX OCHOBHBIE XapAKTEPHUCTHKHU. [[narpamma «CneKTpaiabHBIM Kiacc —
CBETUMOCTb». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE37 TIVIABHOW IIOCJIENOBATEIBHOCTH. BHyTpeHHEe cTpoeHue



3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
lNanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AApAX
TaJIAKTHUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEpPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlyHsl, mianet, Miieunoro Ilytu.

O0o0marmniee MOBTOpPeHUE

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (GU3NUECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKoi KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBI M MX IMPOCKIHH HA OCH KOOPIHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue IONaan MITOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KosieOaTenbHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PpEIIETKH, CHEKTpaIbHbIN
aHams.



l'eoepagus: MarHUTHBIE TIONIOCAa 3eMIIHM, 3alle)KM MAarHUTHBIX  PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpOIEpenad, TeHEepaTop MEepEeMEHHOr0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHe4Has OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «dusmka» Ha ypoOBHE CpETHET0 OOIIEro
oOpaszoBanus (6a30BbIil ypPOBEHb) OKHO OOECIEUUTH TOCTHUIKEHUE CIIEIYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro nmpeamera «Du3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWA, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3ali OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TIYMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJIECICTBOBATH C COLIMAIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTpUOTHYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yX0OBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE pELICHUS,
OPHEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNE YCTOWYUBOTO Oy TyIIIETO;

4)3cTEeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuUCyIIero (pu3andyeckoil HayKe;



S)Tpya0BOro BOCIMTAHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATeNbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha POTSKEHUH BCEU KU3HU;

6)7K0JI0rH4eCcKOro BOCIIMTAHHUS

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUH 0 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKU  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTBuA:
CaMOCTOSATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MOpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEMbl ¢ y4ETOM aHalr3a HUMEIOIIUXCS
MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PealbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMO,ICHCTBUS;
pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KHU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/Ie€Th HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM JESATEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YMCIIE MIPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISITh TIPUYMHHO-CJICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ pEeLIeHHs, HAaXOAWTb apryMEHThI AJs JOKa3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKU;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HABBIKAMM TOJY4YEeHUs HHPOpManuu (U3MUECKOro COAepkKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIIATh IOUCK, aHaJM3,
CUCTEMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpEe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHI B PEUICHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3alMOHHBIX
3amady C CcoOMofeHHMEM TpeOOBAaHWN HPTrOHOMHKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHusl, TMPaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3allUU.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe eiicTBUS:
OCYIIECTBIISAITh  OOIlEHWE Ha YypoKax (U3MKKM ©U BO BHE-YPOUHOM
JIeSITEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HWHIAMBHYaJTbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 WieHa KOJUIEKTUBA,;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpIraHU30BBIBATH U
KOOPAMHUPOBATh NEHCTBUS TO €€ JOCTMIKEHUIO: COCTaBJATh IUIaH JAEUCTBUIA,
pacrnpenenartb poid ¢ y4E€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAaueCTBO CBOETO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001t pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npejjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEH C TMO3WIMU HOBHU3HBI,
OpPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAIMSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATENbHYIO JAESITENBHOCTh B 00JIACTH
GU3UKK W aCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
cOOCTBEHHEBIE 3a0a4H;

CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, 1J1aH BBIMOJHEHUS MPAKTHYECKON paboThl ¢ YYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 0OJIaCTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSIM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM Kak  OCO3HAHMSA
COBEpILIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBAaHMUII;



UCTIOJIB30BaTh MPUEMBI PeQIICKCUU IJISl OLIEHKH CUTYaIluH, BHIOOpPAa BEPHOTO
peIeHYS;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATh PEIICHHS IO WX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JpYTHX I[IpH aHajlu3e pe3yJbTaToB
JeSITEeTbHOCTH;

NPUHUMATH Ce0sl, TOHUMAs CBOM HEJJOCTATKU U JOCTOWHCTBA;

OpPUHUMATh MOTUBBI M apryMEHTBl JPYI'HX IIpH aHajlu3e pe3yJbTaToB
NesITeTbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce mocTKEeHUsT THYHOCTHBIX PE3yIbTATOB OCBOSHHS MPOTPAMMBI
no ¢Qusuke anIs YpPOBHS CpeAHero oOmero oOpa3oBaHHs y OO0yYaromIMXcs
COBEPILIEHCTBYETCS HIMOIMOHAIBHBIH MHTEJUIEKT, HpeAroararomuii
c(OpPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHWE, BUJICTh HAIIPABJICHUS] Pa3BUTHUsI COOCTBEHHOIN SMOILMOHAIBHON chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHpPOBAThCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIINH, BKIIOYAIOIIEH CTpEeMIICHHE K TOCTHIKCHHUIO LENH U
ycriexy, ONTUMHU3M, WHHUIIMAaTUBHOCTh, YMEHHUE IeWCTBOBaTh HMCXOIS U3 CBOUX
BO3MOYXHOCTEH;

IMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
IpYyTUX, YYUATBIBATH €ro TMpPH OCYIIECTBICHHH OOIICHHS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IpYTHMH JIIOJIbMU, 3800 TUTHCS, IPOSBIISTh HHTEPEC U pa3peiath KOHPIUKTHL.

NPE/IMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax Pojb U MeCTO (U3MKU B (POpMHpOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOIOTHO TBEPIOE TETIO,
UJICAJIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil PU pellieHnn PU3NUECKUX 3a/1a4;



pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJeHUE TeJ, JBM)KEHHE IO OKPY)XHOCTH, WHEpLHUS,
B3auMoOJielicTBUE Tell, Tu(dy3usi, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHNE 00bhEMA TEJI MPU HArpeBaHUU (OXJIAKICHUH), TEMJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALWs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIIEHUE JABJICHUA T'a3a IPU €r0 HAarpEBAHUU B 3aKPBHITOM
cocylie, CBSI3b MEXKAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30Ipolieccax,
AIEKTPU3ALUA TEJI, B3AUMOJCUCTBUE 3aPAJI0OB;

OTIMCHIBATh MEXAHMYECKOE NIBIKCHHE, WCIONL3Ys (PU3NYECKHUe BEITMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, Cuia,
MMITYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPIUsl, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TMPABUILHO TPAKTOBAThH
(bU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIHYMH, WX O0O3HAUCHUS W €IUHMUIIBI,
HaXOJUTh (OPMYJIBI, CBA3BIBAIONINE TAaHHYIO (U3UYECKYIO BEIMYHHY C IPYTUMU
BEJIMYMHAMH,

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yyd (U3MUYECKUEe BEIMYMHBI: JaBJIGHHE Tasa, TeMmIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOd(phUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYHH, HX
0003HAaYeHUS W CAWHUIBI, HAXOJIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AJEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PAa3HOCTh MOTECHIMAJIOB;
Ipy ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUECKHA CMBICI HCIOIb3yEMBbIX
BEeIIMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTUYHNHY C APYTUMH BEIMYUHAMU,

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (U3UYECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM JHEPIuM, 3aKOH COXPAHEHHS UMITYJIbCA,
MPUHLUIT CYNEPNO3ULMNA CHUJI, MPHUHLHWII PABHONPABUS WHEPLUAIBHBIX CUCTEM
OTCUETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUKEHUS MOJICKYJ C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIOBUS (TPAHMIIBI,
o0yacT) IPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIC TPHUHIUIBI JIEUCTBHSl MAIlWH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX OE30MMACHOTO HCIIOJIb30BAHUS B
MIOBCETHEBHOM JKHU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHHUIO (PU3WYECKUX SBICHUN U
MPOIIECCOB C WCIIOJIB30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUU, MPH 3TOM
dopMmynupoBath mpoOieMy/3amady ¥ TUNOTE3Y Y4YEOHOTO DKCIEPHMEHTA,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(dbopMyIUpOBaTh BHIBOJIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3UUECKUX BEIIUYWH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHHIA,

UCCIICIOBaTh  3aBUCUMOCTH  MEXIYy  (QU3NYSCKUMHU  BEIMYMHAMH  C
WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl TMOTYYECHHON 3aBUCHUMOCTH (DU3NYECKUX BEITUYHH B
BU/JIe TAOJIUII ¥ TPa(PUKOB, AENIaTh BHIBOBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMKax y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W MPOSKTHOM
JEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemate pacuéTHble 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOIeNbIo,
UCTIONB3YS (hU3MUeCKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4n
BBIOMpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (DU3NYECKHE BETUYHHBI M (POPMYIIHL,
HEOOXOaMMBIC I €€ pElIeHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7a9i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENIOYKY PAaCCYXJACHHI C OMOpPONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

WCIIOJI30BAaTh  TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIAN
¥ TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGOpMAIIMH, TIOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITM3UPOBATH MOTyYaeMyI0 HH()OPMAIIUIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJla POCCUICKUX U 3apYyOCKHBIX yUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU W TEXHOJIOTHH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0pallieHur ¢ MpuOopaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TIpyHdmne C BBHIMOJHEHHEM pPA3IMYHBIX COLHUAIbHBIX POJEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PaLUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITENBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJIeKBaTHO OILEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIIEHNE PacCCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TEXHOJIOTUM, B MPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
du3nYeCKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHbIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUYECKUIN 3apsifl, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3ajady;

pacro3HaBaTh (pU3NUECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKN M KBAHTOBOW (DU3MKH: 3IEKTpUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, TNPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTpPaXKEHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U TOJSApU3ALMS  CBETa, AUCIEPCHUs CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddexT), cBEeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOZAa, €CTECTBEHHass M HMCKYCCTBEHHas
pazoaKTUBHOCTH;

OMKCHIBaTh W3YYEHHbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  IPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SIBICHUSA (TPOILIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJIEKTPUYECKOE HANPSIKEHUE, AJIEKTPUUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs cuiia, paboTa TOKa,
UHIYKIMS MarHUTHOTO mMojs, cuia Amrmepa, cuia JlopeHua, HHIYKTUBHOCTD
KAaTYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IMOJ€i, MepuoJl M YacToTa
KoieOaHui B KoJeOaTenbHOM KOHTYpE, 3aps M Cujla TOKa B Mpollecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE H
ONTHYECKasi CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKU
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIbI, YKa3bIBaTb
dbopMysbl, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEJIMYUMHY C JAPYTUMHU
BEITUYMHAMU;



ONKCHIBAaTh M3YyYECHHbIE KBAHTOBBIE SIBJIEHUA W NPOLECCHI, HCHOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ] MOypacnaaa, SHEPTUsl CBA3H
aTOMHBIX $J€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUWYHHY C JIPYTUMHU BEIUYMHAMHU,
BBIUUCIISATH 3HAUCHUE (PU3MUECKOIN BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HMUEcKHe
3aKOHBI U NMPUHLHUIBL 3aKOH OMa, 3aKOHBI IIOCJIE0BATENBHOIO U MapajIeIbBHOIO
COCIMHEHMs TPOBOJHMKOB, 3aKoH JDxoyis—JIeHna, 3aKOH 3JE€KTPOMarHUTHOU
WHAYKLUHU, 3aKOH NPSIMOJIMHEMHOTIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DiHIITeiiHa 11 (oTorddekra,
3aKOH COXPAaHEHUS HDHEPIUH, 3aKOH COXPAHEHHUS HMIIYJIbCA, 3aKOH COXPAHEHUs
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPaHEHWs MAacCOBOI'O YMCIIA, MOCTYNaTsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inuyaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIbl, 00JIacTH)
PUMEHUMOCTH;

ONPEIENATh HAIIPABICHUE BEKTOPAa MHAYKIIMM MarHUTHOIO TOJIS POBOJAHMKA
C TOKOM, cuiiel Ammnepa u cuisl JlopeHna;

CTPOUTh M ONHCHIBATh H300paKeHHE, CO3/1aBa€MO€ IJIOCKHM 3epKalioMm,
TOHKOU JTUH30M;

BBINOJHATh AKCHEPUMEHTHl IO MCCIEA0BAHUIO (PU3NYECKUX SIBICHUNH W
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHMU: IIPU ITOM
(GopMynupoBarh mpoOieMmy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPUMEHTA,
co0upaTh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(dbopMyIupOBaTh BHIBOBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh N3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX  M3MEPEHHI: TpU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BUIE TaOIMI] U
rpa(uKoB, AeaTh BbIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHUS;

coOmro1aTh MpaBmiia 0€30MacHOTO TPy/Ja MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEIOBATEILCKOH W MPOECKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKON MOJIENbIO,
UCTIONB3YS (hHU3HUECKHUe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun



BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOOXOouMbIe 171 €€ pEelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3HUECKON BEITMYUHBL;

penaTh KaueCTBEHHbIE 3a7a4i: BICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha HM3yUYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTMH JISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U MIPECTABJICHUS Y4EOHOW U HAyYHO-MOMYJISIPHON MHGOpPMALIMH, MTOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJTYyYaeMyto HH(popMaIuio;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacCHOr0 MCIHOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPpU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30OPOBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaThb B TIpyHdmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJEH,
IUIAaHUPOBATh pabOTy TPYIIbl, PaLMUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUIAaHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OLEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmeHoBaHuepa3/aeioB U Koanvecrsouacos JjeKTpoHHBbIE (IIU(pPOBHIE)
TEMIPOrpPaMMbI Bcero o0pa3oBaTebHbIepecypchl

Ne n/m

Paznea 1.PU3UKA U METO/JbI HAYYHOTI'O ITIO3HAHUA

1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
Hroronopaszaeny 2
Paznen 2.MEXAHUKA
2.1 Kunemaruka 5 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 7 bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHUSI B MEXAHUKE 6 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
Uroronopazneny 18

Pa3znea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA

OCHOBBIMOJIEKYJISIPHO-

3.1 yep 9 Bu6maorexa LOK https://m.edsoo.ru/7f41bf72
KHUHETUYECKOUTEOpUH

3.2 OCHOBBITEPMOUHAMUKHI 10 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSIHHSI BELIECTBA.

3.3 P t 5 Bu6muorexa LOK hitps://m.edsoo.ru/7f41bf72
@da30BbIE IIEPEXOABI

Uroronopazneny 24

Pazgen 4.9JIEKTPOAUHAMUKA

4.1 DneKTpocTaTuKa 10 bubmuoreka [{OK https://m.edsoo.ru/7f41bf72

ITocTOsIHHBIN JIEKTpUYECKUM TOK. ToKH

4.2 12 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72

B pa3JIMUHBIX CpCaax




Uroronopazneny 22
PesepBHOEBpEMS 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KITACC

Ne Koaun4yecrBoyacos DuiekTpoHHbIe (1IHdpoBbHIE)
HanmeHoBaHMepa3aeioB U TEMIIPOTPaMMBbI
n/n Bcero o0pa3oBaTe/bHBIEPECYpPCHI
Paznen 1.DJIEKTPOJIUHAMUKA
Ma O€IIoJIE.
1.1 PHUTHOCHON 11 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
DneKTpOMarHUTHASTUH T KITHS
Hroronopaszaeny 11
Paznea 2.KOJIEBAHUSI U BOJIHbBI
M
2.1 exatHeckue 1 9 Bu6muoteka LIOK https://m.edsoo.ru/7f41¢97¢
ANEKTPOMArHUTHBIEKOJICOAHUS
2.2 MexaHn4ecKHe 1 JIEKTPOMArHuTHhIEBOJHbI 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
2.3 Orntrka 10 bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
Uroronopazneny 24

Pasnea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBHOCTH 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
Uroronopazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHIKBAaHTOBOUOIITUKH 6 bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenuearoma bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
4.3 AToMHOesIpo 5 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41¢97¢
Uroromnopaszneny 15
Paznen S.OJIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UKHU
5.1 DNeMEHTHIaCTPOHOMHUH U acTPO(PHU3UKHU 7 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢




Uroronopazneny

Pazgen 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06001maro1IeenOBTOPCHIE 4 bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
Hroronopaszneny 4
PesepBHOEBpEMSI 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KoimuecTBoyacos
Nen/m  Temaypoka
Bcero
1 ®uznka — Hayka o npupojie. Haydnsle METObI TO3HAHUS OKPYKAIOILEr0 MUpa 1
) Ponw u mecTo ¢usuku B GopMUPOBaHHHM COBPEMEHHON HAYYHON KapTUHBI MUPA, B MPAKTHIECKOMN |
NEATEILHOCTH JI0AEU
3 Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBMKeHUs. [lepemenienue, |
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOETIPAMOIMHETHOEABUKEHIE 1
5 PaBHOYCKOpEHHOECTIPSIMOIIMHENHOEIBUKEHUE 1
6 CBo0OonHOe majeHne. Y CKopeHrne CBOOOHOTO MaJCHUS 1
7 KpuBonunerinoe npuxenue. [[BokeHue MaTepualibHOM TOUKHU TTO OKPY>KHOCTH 1
8 KontponsHaspabora Nel "OcHoBbIKHHEMATHKN" 1
9 [Tpuniun otHocuTenbHOCTH ["anunes. MHepumanbHble cucteMsl oTcueTa. [lepBblii 3aKOH |
Herorona
10 Macca rena. Cuna. [Ipunuun cynepnosunuu cui. Bropoii 3akon HerotoHa 1t MaTtepranbHON |
TOYKHU
11 Tpetwnii 3akoH HproTOHA 117151 MarepuagbHbIX TOUEK 1
12 3akoH BceMupHoro tsaroreHus. Cuna tsxectd. [lepBaskocMuuecKkasCKOpOCTb 1
13 Cuna ynpyroctu. 3akoH ['yka. Bec tena Cuna tpenus. Koapdumuent tpenus. Cuna |
COMNPOTHUBIICHUS MPU JBUKEHUU Tela B )KUIKOCTH UITU Ta3e
14 [ToctynarensHOe U BpalaTelbHOE ABMKEHUE a0COIIOTHO TBEPAOTO Tesla. MOMEHTCUIIBL. |
[Tnedocumnbl. YcnoBUsIpaBHOBECUATBEPAOTOTENIA
s NmMnynbc MaTepuanbHOM TOUKH, CUCTEMBI MaTepUAIbHBIX TOUYEK. IMIynbe cuiibl. 3aKOH |

COXpPaHCHUA UMITYJIbCA. PeaKTI/IBHOG,Z[BI/DKGHI/Ie




Pabora u moutHOCTh cuiibl. KuHeTndeckas sHeprus MarepuaibHON TOUKH.

16 TeopemaoOU3MEHEHUUKMHETHIECKOW SHEPTHH

17 [orennmaneHas sueprus. [loreHnmManpHas sHEprus yrnpyro 1eopMUpPOBAHHON MPYKUHBI.
[ToTeHnmanpHasYHEPTUATENABOITH3UTIOBEPXHOCTU3EMITH

13 [ToreHunanbHbIE U HETIOTEHIMAIBHBIE CHIIBl. CBSA3b paOOThI HEMOTEHIIMATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI Tell. 3aKOHCOXPAaHEHUAMEXaHUYECKOM SHEPruu

19 JlaGoparopHas pabota «MccnenoBanue cBsi3u pabOTHI CHIIBI ¢ K3MEHEHUEM MEXaHUYECKON
SHEPIHH TeJla Ha IPUMEPE PACTKEHUS PEZUHOBOIO KIyTa»

20 KontponbHast padora Ne2 o treme «/[uHamuka. 3aKOHBICOXPAHEHUSI B MEXaHUKE»

o1 OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUYECKON TEOpUH. BpOyHOBCKOEIBKEHHUE.
Audpdysus

2 Xapakrep ABUKECHUS U B3aMMOJICHCTBHS YacTHULl BelecTBa. MOJEnu CTpOEHUs ra30B, KUAKOCTEN
Y TBEPIBIX TN

23 Macca monekyn. KonnuectBo Bemectsa. [locrosnnas ABoraapo

24 Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkanaremneparyplienscus

25 Nneanensiii ra3 B MKT. OcHoBHoe ypaBHeHne MKT

26 AOcoroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHIECKON SHEPTUHU ABHKCHUS MOJICKYJI.
VYpaBuenueMeneneera-Knaneiipona

27 3akon/lanbToHa. ["'a30BbIC3aKOHBI

)3 JlaboparopHas paboTa «MccrnenoBanue 3aBUCMOCTH MEXKTy ITapaMeTpaMu COCTOSTHUS
Pa3peKEHHOr0 ra3za»

29 W3onporeccel B He€aNbHOM ra3e 1 ux rpauieckoe rnpeicTaBicHue

30 BuyTpenHsis 3Heprus TepMOIMHAMUYECKONH CUCTEMBI M CTIOCOOBI €€ N3MEHEHUS.
KomuyectBoTennoTs! U paboTa. BHyTpeHHASIHEPr U0 AHOATOMHOT OM/1€AIbHOTOTa3a

31 Buaeirenonepenaun

1 VYnenbHast TENI0EMKOCTH BellecTBa. KoIMuecTBO TEIUIOTHI IPU TEILIONEpeade.

AnmabartHelinporecc




33 IIepBblil 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHHE K U30IIPOLIECCaM 1
34 Heob6patumocTs nporieccoB B mpupoze. BTopoit 3akoH TepMOAMHAMUKH 1
35 [Ipunuun nevictust u KII/I TemioBoit MamHbl 1
36 Hukn Kapno u ero KI1J{ 1
37 DKOJIOTHYECKUETTPOOIEMBITETIIONHEPTETUKH 1
38 Ob6o6maromuit ypok «Monekyinsipaas ¢puznka. OCHOBBI TEPMOIUHAMUKI» 1
39 Kontponbnas padota Ne3 no teme «MomnekynspHas pusruka. OCHOBBITEPMOAMHAMUKI» 1
40 [TapoobpazoBanue u kKoHaeHCanws. VcrapeHne u KumeHue 1
41 AOCoIOTHAs 1 OTHOCUTEIIbHAS BIAXXHOCTH BO3yXa. HackimeHHbIidmap 1
4 Teépnoe Teno. Kpucrammndyeckue u amopduble Tena. AHU30TPONHS CBOWCTB KPUCTAIIOB. |
Kunxue kpucramisl. CoBpeMeHHbIEMAaTEPHAIIBI
43 [TnaBneHue u KpucTaum3anus. Y aenbpHas TeruioTa miasinerus. CyomuManms 1
44 YpaBHeHHETEIII0OBOro0ananca 1
45 DJeKTpu3aius Teil. DIEKTPUYECKUH 3apsij. J[Ba BU1a 3JIEKTPUUYECKHUX 3apsSa0B 1
46 [IpoBOHUKY, AUAIEKTPUKHU U TTOTYPOBOJIHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsiaa 1
47 BsaumogpeiictBue 3apaaoB. 3akoH Kynona. ToueuHbIi aneKTpuyecKuii 3apsij 1
43 Hanpsixk€HHOCTh 3nekTpuyeckoro mosis. [IpuHIum cynepno3uiuy 3MeKTPUIECKUX MOJIeH. |
JIvHMMHANPSKEHHOCTH
49 Pabora cun sanekrpocraruyeckoro nodis. [orennuan. PasHocThoTeHIInANOB 1
50 [IpOBOIHUKY M TUAJEKTPUKHU B DJIEKTPOCTATUUECKOM MoJIE. [JUAIeKTpUYeCKassmIpOHUIIaeMOCTh 1
51 OnekrpoémkocTh. Konaencarop 1
52 DIEKTPOEMKOCTD IIOCKOTO KOHJIEHCATOpa. DHEPTHS 3apsHKEHHOTO KOHAEHCaTopa 1
53 JlaboparopHas pabora "M3mepeHue 3MeKTpOoEMKOCTH KOHIeHcaTopa" 1
54 Kontponbnas pabora Ned mo TemMe «IJIeKTpOCTaTHKa» 1
55 DNEeKTpUYECKUH TOK, YCIOBUs ero cyuiectBoBanusl. [loctosHHbIM Tok. Cuna Toka. Hanpsixenue. |

Conportusnenue. 3akoHOMa I yqacTKaIenu




HOCHGI[OB&TGHBHOG, napajjieJibHOC, CMCIIAHHOC COCAMHCHUC ITPOBOJAHHUKOB.

36 JlaboparopHaspabota «/3ydeHnecMenaHHOr0COeAMHEHUSIPE3UCTOPOB» !

57 PaboTa 1 MOLTHOCTH 3JEKTpUUECKOro ToKa. 3akon/lxoyns-Jlenna 1

53 3akon Oma 115 TOJTHOM (3aMKHYTOM) 3JIeKTprudeckoi enu. KopoTkoe 3aMbikaHue. |
JlabopaTtopHnas pabora «M3mepenne DJIC nCTOYHHKA TOKA U €T0 BHYTPEHHETO COMPOTUBIICHUS»

59 DNEKTPOHHAs MPOBOJUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJJIOB OT |
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DJIEKTPUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB 1

61 [TomynpoBoaHHUKH, UX COOCTBEHHAs M IPUMECHAs MPOBOANMOCTh. CBoOMcTBap—n-Mepexoa. |
[TomynpoBOIHUKOBBIEIPUOOPHI

& DNEKTPUUECKHUM TOK B pacTBOPAax M pacIulaBax 3J€KTPOIUTOB. DJIEKTPOIUTUUECKAS AUCCOLALIMSL. |
DneKTpoan3

63 DJIEKTpUYECKUI TOK B Tazax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psia. MosHus. |
[Tnazma

64 DeKTpudecKre MpuOOpPbI U yCTPOHCTBA U UX NPAKTUUYECKOE IPUMEHEHHE. |
[TpaBuiiaTeXHUKUOE30MACHOCTH

65 O000marIURypOK «IIEKTPOIUHAMUKA» 1

66 Kontponbras padota Ne5 o teme «IloCTOSSHHBIN 3eKTpUIECKUN TOK. TOKH B |
pa3IUYHbIXCPEAAX »

67 PesepBHblit ypok. KoHTponbHas pabora no reme "DiaekTpoanHamMuka” 1

68 PeseprubIil ypok. O6o6maronuii ypok mo temam 10 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KITACC

KoimnuecTBovacos
Ne n/m Temaypoxa
Bcero

| [TocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHoe noje. BekTop MarHuTHOW MHAYKIUH. |
JINHUMMAarHUTHOMMHYKLIHU
MaruuTHO€E 1oJie MPOBOIHUKA ¢ TOKOM. OnbIT Dpcrena. BzanmoneiicTBre NpoBOIHUKOB C TOKOM 1
JlaGopatopHnast pabota «M3yueHre MarHuTHOTO TOJISI KATYIIKU C TOKOM» 1

4 JleficTBHEe MarHUTHOTO TIOJISI Ha MMPOBOJAHUK ¢ TokoM. Cuita Ammnepa. JlabopaTopHas pabota |
«HccnenoBanue nelicTBUS MOCTOSHHOTO MarHuTa Ha PaMKy ¢ TOKOM»

5 JlelicTBME MarHUTHOTO TOJIS HA ABIDKYIIYIOCA 3apsbkeHHYIo yactully. Cuia Jlopenna. Pabora |
cuibl JIopeHna

6 OnexTpoMarauTHas UHAYKIU. [ToTok BekTopa MaruuTHOW nHAYKIMK. D/]C nHaykuu. 3aKoH |
3JIEKTPOMAarHuTHOM MHAyKuuu Papanest

7 Jlabopartopnast pabota «MccaenoBanue IBICHUS AICKTPOMArHUTHON WHITYKITAN» 1

g NunyxtuBHOCTD. SBneHuecamonnaykiuu. 1C caMOMHAyKIIMK. DHEPrUsi MArHUTHOTO OIS |
KaTYLIKA C TOKOM. DJIEKTPOMarHUTHOETIOJE

9 TexHuueckre ycTpoicTBa U UX MPUMEHEHHUE: TOCTOSTHHBIE MAarHUTBHI, 3JIEKTPOMAarHuThI, |
ANEKTPOABUTATENb, YCKOPUTENIN AIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeUb

10 O6o0maromuii ypok «MarauTHoe moje. DIeKTPOMarHUTHAsT HHTYKITHS» 1

11 KonrponsHast pabora o teme «MarHuTHoe 1nose. DIeKTpOMarHU THasIMH Ty KIHST» 1

12 CBo0OoHBIE MexaHHUECKHe KoneOaHus. ['apMoHndeckue kojiebanus. Y paBHEHHE rapMOHUYECKUX |
konebanuii. [IpeBpaienue sHeprun

13 Jlaboparopnas pabota «/ccnemoBanue 3aBUCUMOCTH TIEPUOA MAJIBIX KOJICOAHH rpy3a HA HUTH |
OT JJTMHBI HUTH U MACChI Tpy3a»

14 KoneGarenbubiii kKOHTYp. CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOAHUS B HI€aTEHOM |

K0JIe0aTeIbHOM KOHTYPC. AH&HOFHHMG)KI[YMGXaHquCKHMH n BHGKTpOMaI‘HI/ITHBIMI/IKOJI€6aHI/ISIMI/I




15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUHU B UJCATLHOM KOJIeOAaTeIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aTyxaroumx kojaeOaHusx. BolHyKIeHHbIE MEXaHUYECKUE KOJIeOaHMsI. 1
Pe3onanc. Beinyk1eHHBIEAIEKTPOMAr HUTHBIEKOJICOaHUS

17 [Tepemennsbiii Tok. CUHYCOMAATBHBIN TEPEMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO TOKA. |
AMIUIUTYIHOE U ACUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA M HAMIPSKECHUS

18 Tpanchopmarop. [IpousBoacTBo, epenava u MOTpedICHUE MEKTPUIESCKON YIHEPTHH 1

19 VY CTpoicTBO 1 MpaKTHUECKOE MPUMEHEHHUE IIEKTPUUECKOro 3BOHKA, TeHepaTopa MepeMeHHOro |
TOKa, JINHUM 3JIEeKTporiepeaady

20 DKOJIOTHYECKHUE PUCKH MPU MTPOU3BOICTBE AMEKTPoIHEpruu. KynbTypa ucnosib30BaHus 1
AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

71 Mexanuueckue BOJHBI, yciioBus pactipoctpanenus. [lepuoa. CkopocTh paclipocTpaHEHUs U |
JUTHa BOJIHEL. [lonepeynsie U Mpo10IbHBIEBOITHBI

22 3Byk. CkopocTh3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka 1

23 DJEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh. [IIkana’nekTpoMarHUTHBIXBOJIH 1

24 [TpunIMIIBI paAnOCBA3U U TeneBuaAeHUA. PazButue cpeAcTB cBs3u. Paguonokanms 1

25 KonTponbnas pabota «KonebaHus U BOTHBI» 1

26 [IpsamonnHeHOE pacipoCTpaHEHHUE CBETA B OJJHOPOAHOM cpese. ToueuHblii HCTOYHUK cBeTa. JIyd |
cBETa

27 OTtpakeHne cBeTa. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHne n300pakeHH B TUIOCKOM 3epKajie 1

73 IIpenomnenue ceera. IlonHOe BHyTpeHHEe oTpaxeHue. lIpenenbHblil yromi oaHoro BHyTPEHHETO |
OTpaXKEHUS

29 Jlaboparopnas pabota «M3mepeHue nokasaresns IpeIoMICHUS CTEKIa» 1

30 Jlunzel. [loctpoenne n3odpaxeHuit B muu3ze. @opmysa TOHKOHN JIMH3EL. Y BETUYCHHUE JTHH3BI 1

31 Jlaboparopnas pabota «HccnenqoBanue cBONCTB U300paXeHHH B THH3AX» 1

0 Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro cBera. Lset. Jlaboparopras padota «Habmonenue |
JUCTIEPCUU CBETa»

33 Wutepdepennus ceera. Audpakuus csera. Judppakunonnas pemérka 1




34

[TonepeunocTts cBeTOBBIX BOMIH. [lonspuzamnus ceeta

35 OnTuyeckne MpruOOPHI M YCTPOUCTBA M YCIOBHS UX 0€30IMaCHOTO MPUMEHEHHS

36 I'paHuIBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. IlocTynarsl cenuaabHON TEOpUU
OTHOCHUTEIIbHOCTH

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU M COKPAILIEHUE JUTUHBI

18 DHEPrusi ¥ UMITYJIbC PEIISITUBUCTCKON YacTULbl. CBS3b MACChI C SHEPTUEN U UMITYIHCOM.
OHeprusnoKos

39 KonTpomnbHas padota «Ontuka. OCHOBBI CIENIMATLHON TEOPUU OTHOCUTEILHOCTH»

40 ®otonbl. opmyna [Tnanka. DHEprus u UMITYIbC GOTOHA

41 OtkpeiTue u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa

4 3akonsl hoTodrpdekra. YpaBHenue DitHmTeiHa 11 potodrddexra. «KpacHasrpanuima»
dorordpdekra

43 JaBnenne cBera. OnwiThel [1. H. JIeOGenepa. XumudeckoeaelicTBuecBeTa

44 TexHuueckre ycTpOHCTBA U MPAKTHUECKOE MPUMEHEHHE: POTOIIEMEHT, (DOTOIATIHUK, COTHEUHAS
Oarapesi, CBETOAMO]]

45 Pemrenue 3agad mo reMe «DJI€MEHTHI KBAHTOBOM OIITUKH»

46 Monens aroma Tomcona. OnbiTel Peszepdopaa mo paccestauro a-yactuil. [Imanerapaas Moaens
aToMa

47 [Tocrynateibopa

43 Wznyuenue u norsnoiieHue GOoTOHOB MPH MEPEX0Ie aToMa C OJHOTO YPOBHS SHEPTUU HA JAPYTOM.
Bunsicniektpos

49 Bonnossie cBoiicTBa yactuul. Bonusl ne bpoitns. KoprnyckynsspHo-BOTHOBOM nyain3m.
CHoHTaHHOE U BBIHYXKJIEHHOE U3ITyUYEeHUE

50 OtkpsiTue paguoaktTuBHOCTH. OnbIThl Pe3epdopia no onpeaeneHuio cocrapa painoakTUBHOTO
U3ITy4eHus

51 CgoiicTBa anb(da-, 6eTa-, raMMa-u3IIydeHus. BiausHue paIrnoakTUBHOCTH Ha KUBBIC OPTaHU3MBI

52 OTkpbITHE IPOTOHA M HEHTpOHA. M30TONBI. AJb(a-pacnaa. IEKTPOHHBINA U TO3UTPOHHBIHN OeTa-




pacnaz. ['aMmma-usinydeHue

DHeprus CBS3U HYKJIOHOB B sjipe. Snepubie peakuun. SAnepHbiii peaktop. [Ipobiemst,

>3 MEePCIEKTUBBI, FKOJIOTUUECKUE aCIEKThI SIACPHON IHEPTETUKHI
DnemeHTapHble YacTULlbl. OTKpBITHE MTO3UTPOHA. MeTo1bl HAOMIOACHUSI U PETUCTPALIUN

54 anemMeHTapHbIX yactuil. Kpymbeiiicron «®yHn1aMeHTaIbHBIEB3aUMOICHCTBHSI.
EnuncTBOGM3MYECKOM KapTUHBIMUPa»

55 KonTpomnpHas paboTta «D1eMeHThI KBAHTOBOH (PU3UKHI»

56 Bun 3Bé€3nHoro ne6a. Co3Besnus, sipkue 3BE3/bI, MIIAHEThI, UX BUIUMOE JBUKECHHE.
Conneunascuctema

57 Comnue. ConHeyHasgsakTUBHOCTh. MicTroununk sHeprun CosHIa U 3BE3]

53 3BE37bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/IBINNIABHOM MOCIEN0BAaTEIbHOCTH. BHYTpeHHEE
cTpoenue 38€31. COBpeMEHHbIE MTPEACTABICHHS O TPOUCXOKACHUH U 3BoItonK COJTHIA U 3BE3]

59 Muieunsiit [lyte — Hama ["anaktuka. [Tonoxxenne n asuxkenne ConHua B ['anaktuke. ["anakTuky.
UEpHbIeabIPHI B AApAXTaIaKTUK

60 Bcenennas. Pa30eranueranakruk. Teopus bonbioro B3psiBa. PenukToBoe n3nydeHue.
MeraranakTuka

61 Hepemennpienpo6aeMbplacTpOHOMUA

2 O6o0maromuii ypok. Poib pu3uku 1 acCTpOHOMUU B SKOHOMHUYECKOU, TEXHOJIOTUUECKOM,
COIMAIBHON M ATHYECKOM cdepax MesTeTbHOCTH YeTOBEKa

63 O6o6matomuii ypok. Poib 1 MecTo pU3UKK U aCTPOHOMHUU B COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64 O6o0maromuii ypok. Ponb ¢puzudeckoit Teopuu B GOPMUPOBAHUH MPECTABICHUN O (U3UUECKON
KapTUHE MUpa

65 O6o0maromuii ypok. Mecto hu3n4ecKoil KapTHHBI MUpa B 00IIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOIE

66 [ToaroToBka K HTOrOBOI KOHTPOJILHOU paboTe

67 HroroBaskoHTpobHasspadoTa
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HO,Z[BG,Z[GHI/IG HUTOTOB II0 TeMaM MarduTHoe MoJIe. 3H€KTpOMaI‘HI/ITHa$I HWHIOAYKIOUA Omnruka.
OCHOBBI CTICTIHATBHOM TEOPHH OTHOCUTENbHOCTH KBaHTOBas (pr3nka. DIeMEHTHI aCTPOHOMUHU U
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» ®usuka, 10 knacc/ Mskuies I'.41., byxosues b.b., Corckuit H.H. non
penaxnueii [TapdenteeBoit H.A., AknrmonepHoe o6mecTBo «M3marenscTBo
«IIpocBenienue»

» ®usuka, 11 knacc/ Msxuies I'.J1., bByxosues b.b., Hapyrun B.M. nox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61iecTBo «M3narenbcTBo

«IIpocsemieHue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






