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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXKEHUU U TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUSI OCHOBHOI
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «dPusznka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAyyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux Qusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATENIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusiM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00yUYEHUS, a TAKKE YIUTHIBACT HEOOXOUMOCTh Peash3aIiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUYE€OHBIMU IpeaMeTaMu. B Hel
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOEHHUSA Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI IO TOAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3znka Kak Hayka o HambOojee OOIMUX 3aKOHAX NPHUPOJBI, BBHICTyNasi B KaueCTBE
y4eOHOTO mMpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU 00
okpyxaroieM Mupe. HIkonpHBIN Kypc PU3UKKH — CHCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUH, W3y4aeMbIX XUMHEH, Ouonoruen, pusmueckoil reorpadueii m acTpOHOMUEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUNH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBaMH W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE E€CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaroruxcsi, B (HOPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITIOJTHEHUHU UMH Y4E€OHBIX UCCIIEI0OBaHUMN.

B ocHOBY kypca Qu3uKku I8 YpOBHSI CPeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH s
UJIel, KOTOPBhIE MOKHO PacCMAaTPHUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3UMKA OObEIUHEH
BOKpYT ¢usnueckux Teopuii. Bemymmm B kypce siBnsieTcs GopMUpPOBAHUE TPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanuzamusi  NpeanosiaraetT  MCHOJIb30BaHUE
T'YMaHUTApHOTO MOTeHIHana (GU3UYECKOM HAYKH, OCMBICIICHUE CBSI3U pa3BUTUS (HUBUKH C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3uku mnpeamnonaraetT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPHUIOKEHUN H3YUYECHHBIX TEOpUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS 3JIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus npobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEHEro o0Iero oopa3oBaHus
ABIAIOTCA (pr3nueckue Teopuu ((HhopMHUpOBaHHE MPEICTABICHUM O CTPYKType MOCTPOCHUS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEICTAaBICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, /I ONTUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YPOBHSI Kypca (PUM3MKH — 3TO HCIIOJIB30BAHHE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIIMI CMHUCOK YYEHHMYECKHX IMPAKTUYECKUX padboT. BrigeneHune B yka3aHHOM TepeyHe
7a00paTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJS M OIEHKH, OCYIIECTBISIETCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipolecca HCXOAsS W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHauleHusi kaOuHera ¢(usuku. IIpu s3TOM oObOecmeunBaeTcsi OBIaJeHHE OOYYAIOLUIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OMBITOB TI0 TPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pElIeHHIO PacuéTHRIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIEJIbIO, TO3BOJIAIOIINE TPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zfenioB. [ KauecTBEHHBIX 3a1ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHWUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa IMpPEeJIMETOB €CTECTBEHHO-HAyyHOro Iukia. B
kabuHeTe (QU3MKK JOKHO OBITh HE0oOXoammoe JlabopaTopHOe O00OpyIOBaHWE IS
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHUYECKUX MPAKTUYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMOHCTpanMoOHHOE 00OpyIOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIIUTIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEYMBAECT MOCTAHOBKY MEPEUUCIECHHBIX B MPOrpaMMe
1o U3UKe KIIOYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3yUYaeMbIX SBJIEHUH U MPOLIECCOB,
OMITUPUYECKUX M (PYHIAMEHTAJIbHBIX 3aKOHOB, HX TEXHHYCCKUX MPUMEHCHHM.



JIaGopatopHoe 000pynOBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBAaHMS JOJKHBI OBITh
IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HM3yYeHUs OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSCHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrmkeHne ITUX I1ielield obecrieurBaeTCs pelieHueM CIASAYIONUX 3a7a4 B IPOIECcCce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAS] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3J€KTPOIMHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(opMupoBaHHE YMEHUN MNPUMEHATh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS
(¢u3znyeckux SBICHUN B NPUPOJE M JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHMs Pa3IMYHbIX 33ad C SBHO 33JaHHOW (U3MYECKO
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M MPUHLIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAMHM  CaMOCTOSITEJIBHOIO  IUJIAHUPOBAHMS U IPOBEJCHUS
(¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOperauuud  HUHpopmanuu,
ONPENEIEHUS JOCTOBEPHOCTH MOIYYEHHOT'O PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl pa3BUTUS YMEHUM MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢gusuku (6a30BbI YPOBEHB) HA YPOBHE CPEIHEr0 0OIIero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme mo (U3HKE MepedeHb JTaOOPATOPHBIX M MPAKTUIECKUX
paboT sBIIAETCS PEKOMEHJOBAHHBIM, YYUTENb JeJaeT BHIOOp TpoBeAeHHs Tab0paTOpHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroImuxcsl.



COIAEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

@duznuka — Hayka o npupoje. Haydnsle MeTonbl TO3HAaHUS OKpyKarouiero Mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBICHUH ©  TpoleccoB. HayuyHble THIOTE3HI.
®u3nyeckre 3aKOHbl U TEOpHH. ['paHUIbl MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHUS.

Ponp u mecto Qusuku B (HOpMHpPOBAaHMM COBPEMEHHOW HAy4YHOM KapTHUHBI MHpa, B
IIPAKTUYECKON AEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJoroBbIC U I_[I/I(l)pOBLIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHMYECKOTO JBMKEHMs. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHsisE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepuaibHOW TOYKH, X IPOEKIIMH HA OCU CUCTEMBbI KoopauHaT. CiioKeHUe nepeMenieHri
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPsIMOJIMHENHOE ABMKEHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILEHUS] MATEPUATbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunennoe nBuxkeHue. [[BHkeHHME MaTEpUATIBbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEMHAS CKOpOCTh. Ilepuon u
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: CHUIOMETP, IBHKECHHUE
CHapsI/10B, LIETIHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPAIU KHHEMATHUYECKUX XapAKTEPUCTUK ABUKECHHUSL.

[IpeoOpa3oBaHre ABMXKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HanpasneHnue cKopocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHnne HepaBHOMEPHOIO JIBUKEHUS C LEIbIO OMPEIeTIEHUS MTHOBEHHOM CKOPOCTH.
HccnegoBanne  COOTHOIIEHWS  MEXIY  IYTSIMH, T[POMJIEHHBIMH  TEJIOM  3a

MOCJIEIOBATEIbHBIE PAaBHBIE IMPOMEKYTKM BPEMEHU NPU PABHOYCKOPEHHOM JBHKEHUU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.



N3ydenune nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuxeHUs Tena, OPOMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH ['anmuies. IlepBwit 3akoH HptoToHa. MHepuuanbHbIC
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH HberoTona st
MarepuaabHOU TOUKH. TpeTuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsokectu. I[lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, cKoJibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJIBKEHHS W cwia TpeHus Tmokos. Koaddumument Ttpenms. Cuna
CONPOTHUBJIEHUS MIPU ABUKECHHUH TeJa B )KUIKOCTH UJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHn4eckne YCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOMIIMIHUKW, IBHKEHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHME Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKEHUs1 OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U PE3NHOBOM
obpasiie, ot ux aehopMalum.

HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUATbHBIX TOYeK. IMITyJIbC CUITBI
Y U3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPaHEHUsI UMITyJibca. PEaKTUBHOE JIBHIKEHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtnueckast 2Heprusi MaTepuaibHON TOUKU. TeopeMa 00 M3MEHEHHH KMHETHIECKOM
SHEPTHUH.

[lorennmanbHass sHeprus. lloTeHumanbHas >3HEprust ynpyro aeQopMUpPOBaAHHOM
npy>kuHbl. [loTeHnnansHas SHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHLIUATIbHbIE CUibl. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBbI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U MPAKTUIECKOE IPUMEHEHHUE: BOJOMET, KOIIED, NPy KUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydyeHne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHWEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO XKIyTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJAPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. MoIelIn CTPOEHUS Ta30B, KUJKOCTEN U TBEPIBIX TEIl U
0oOBsICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl MOJEKYI.
KommnuectBo Bemectna. [loctostHaass ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana remneparyp Llenbcusi.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TEOpUU
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHel KUHETHUYECKOW PHEPruu
TEIUIOBOTO JABMKEHUsI 4acTull ra3a. lllkama temmneparyp KenbBuHa. ['a30Bbi€ 3aKOHBI.
Ypasuenne Menaeneesa—Kinanenpona. 3akon Jlanprona. M3omnponeccsl B HACaIbHOM Tra3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelecTBa. [ 'paduueckoe MpeacTaBiICHUE H3OMPOIECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BeIIeCTBa, (oTorpaduu MOJEKYI
OPTraHUYECKUX COCAUHECHUMU.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mopaens onbita LTepHa.

OnBITHI, T0Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBUS.

Mogens, WUTIOCTpUpPYIONIas IPpUpoay AaBICHHUS Ia3a HA CTEHKHU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenre mMacchbl BO3[yXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEPEHUU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanue 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckasi cucTeMa. BHYTpEHHssI SJHEPIUs TEPMOJIUHAMUYECKOW CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommdecTBo TemioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HWJI€aJbHOTO Ta3a. Buibpl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
U3JIydeHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIM4YeCTBO TEMIOTHI MIPHU TEIIONEPEAAUE.

[Tonsitue 00 ammabatHoM mpouecce. IlepBriii 3aKkoH TepMoauHaMmuKu. [IpumeHenue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3orpoueccaMm. ['paduueckas uHTepnperanus padOThI
rasa.

Bropoii 3akon TepmoguHamuki. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble MamwuHbl. [IpuHIUOBL AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPIrUU B TEIUIOBBIX MamnMHax. Koa(UIHMEHT Mone3HOoro ASMCTBUS TEIJIOBOW MAIIWHBI.
Huxn Kapno u ero ko>p@PuIMEHT MOJE3HOTO JEUCTBUA. IKOJOTHMUECKUE MPOOIEMBI
TEIJIO3HEPTETUKHU.

TexHMUecKue YCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUIaTENIb BHYTPEHHEIO
CrOpaHus, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTrUd Teja MpPU COBEPIICHUH PadOThI: BBUIET MPOOKU U3
OyTBUIKU O] JEHCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke MyTéM
TpeHus (BUICOIEMOHCTpPAITHS).

W3meHeHre BHyTpeHHEHN 3Hepruu (TemMiepaTypsl) Tejla Ipy TeIionepeaaye.

OnsbIT o aaAabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBHUrareisi BHYTPEHHErO CropaHusi, pPEaKTHBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHuaeHcanusa. Mcnapenue wu kumneHue. AOCOTIOTHAs U
OTHOCUTEINIbHAs  BJAXHOCTb  BO3AyXa. HacelmeHHblM 1map.  YaenpHas — TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYpPhl KUTICHHSI OT J1aBJICHUSI.

TBépnoe Tteno. Kpucrainmumyeckue wu amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctauioB.  XKuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayn3anus. Y ieibHas Tersiora miasneHus. CyOoaumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHHYecKre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTUU TOIYYEHUST COBPEMEHHBIX MaTepuajgoB, B TOM YHUCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanus ¥ MIaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

H3mepenue OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Pa3znen 4. jeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Ted. ODJEeKTpudeckuil 3apsig. [[Ba Buaa SIEKTPUUECKUX 3apsIoB.
[IpoBOAHUKM, MUAIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

B3aumopneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbBId AIEKTPUYECKUH  3apsi.
Onektpuueckoe nojie. Hanpsok€HHOCTh aniekTpudeckoro mosst. [IpuHnmn cynepno3unuu
ANEKTpUUYECKUX noJieh. JInHuM HanpsHKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatuyeckoro moss. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUMKM W  JUDJIEKTPUKH B  DIIEKTpOCTaTHYECKOM  mone. Jludnexkrtpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA. DHEPTUS
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIMPOBAJIBHBIN allliapar, CTPYUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIJIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKa. M CTOUYHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka Lenu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHBJIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCTMHEHNUE IPOBOJHUKOB.

PabGora snexktpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.



DNeKTpoABMKYLIAsl CUjla U BHYTPEHHEE CONPOTHBIIEHHE UCTOYHUKA TOKA. 3akoH OMa
JUTS1 IOJTHOM (3aMKHYTOM ) 31eKTpruueckoil nienu. KopoTkoe 3amMmbIKaHue.

DOneKTpoHHasi MPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COINPOTUBIICHHUS
METaJJIOB OT TemrnepaTypbl. CBepXIIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHas W MNpPUMECHas OPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CsoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUd TOK B pacTBOpax M paciljiaBax JJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUCCOLMAIIMS. DIEKTPOIIH3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIBHBIN pa3ps.
Monnus. [1na3zma.

Texnuueckue yCTpOHCTBa M MPAKTUYECKOE IMPUMEHEHHUE: aMIepMETp, BOJIBTMETD,
peocTar, MCTOYHUKHU TOKa, JJIEKTpPOHArpeBaTelibHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIC
MPpUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA AUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOTYTIPOBOTHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSI.

3aBUCHUMOCTh COMNPOTHUBIICHUS LUUJIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIONIAAN
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMmeliaHHOEe COeIMHEHNE MTPOBOTHUKOB.

[Ipssmoe n3mMepeHune INEKTPOABUKYIIEH cuilbl. KOpOTKOE 3aMbIKaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS NPOBOAUMOCTb JTHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHnne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce OCYyIIECTBISETCS C y4ETOM
COJICPKATENIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTE€MaTUKH, OWOJIOTMH, XUMMWH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbIA (DakT, TUmoresa, pusmdeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: peumieHUe CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUMs, napadoina,
runepOoia, ux rpaukd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPbI U UX MPOEKIIUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.



Buonocus: wmexaHuyeckoe JBWKEHHE B IKUBOW mpuponae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIbI TEIUIONEpENauyd, TEIUIOBOE pPaBHOBECHUE),
AJIEKTPUYECKUE SIBICHUS B dKUBOU MIPUPOJIE.

Xumusi: JTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB M MOJIEKYN, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs JUCCOLUALINS, FalbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONB30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, MTOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(paketa, BOAOMET W JApYyrHe€), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTUN TOJTYYCHHUs] COBPEMEHHBIX MaTepHAJIOB,
B TOM YHCIE HAHOMAaTEepHaJOB, M HAHOTEXHOJIOTMM, DJJIEKTPOCTaTHYECKas 3allluTa,
3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM NPUHTEP, 3IJIEKTPOHATPEBATEIbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBAHHKA.

11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop marauTHOM WHAyKUuW. [IpwHIMII Cynepno3suuyMyu MarHUTHBIX mojned. JIluaum
MarHuTHOM UHAYKIUMU. KapThHa TMHUI MarHUTHOM MHIYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MaruuTtHoe 1oJjie IpOoBOJIHUKA C TOKOM. KapThHa TUHUM MHAYKIIMM MarHUTHOTO TOJIs
JUTMHHOTO MPSMOTr0 MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIEBOTO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. B3anmoaeicTBre NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaylb M HampaBlieHUE. [[BUXKEHHE 3apsHKCHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHia.

SIBiieHue HNEKTpOMarHUTHOW HHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLIMUU.
DJIEKTPOJBHXKYIIAs CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKU Dapanes.

BuxpeBoe ayiekTpudeckoe mnoje. DIeKTPOJBIKYIIAs CHJIa UHAYKIMA B MPOBOJHUKE,
JBIDKYIIEMCSI IOCTYIATENIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DIICKTPOABUKYIIAS CUIa CAMOMHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M MPAKTHUUYECKOE TPUMEHEHHE: IOCTOSHHbIE MArHMTBHI,
AIEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YACTHI], WHIYKIHOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TTOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYIIIEHM CWJIbI HMHAYKIUM OT CKOPOCTU HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBiIEHUS 2JIEKTPOMATHUTHON UHAYKIIUH.

Paspneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBoOoaHbIE MexaHHyeckue KojeOanus. ['apMoHHuUeckue
koneOanus. Ilepuon, wacrtora, ammuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MareMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B HUACAIBHOM
K0Je0aTeNbHOM KOHTYpe. AHAJOTUs MEXIy MEXaHWYECKUMU M 3JIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenre o0 3aTyxaromMX KosueOaHUSX. BBIHYXJeHHbIE MeXaHUYECKHe
koseOanus. PezoHanc. BoiHyIeHHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CUIIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DICKTPUUECKON SHEPTHH.
OKOJIOTUYECKHE PHUCKM IpU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynbTypa HCIOIB30BaHUSA
AJIIEKTPOIHEPIUH B MIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHNA 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJjiebareabHOW — CUCTeMbl  (NMPYKUHHBIA WM
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumnorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa M HANpsDKEHUST OT BPEMEHH) JUIs
AJIIEKTPOMATHUTHBIX KOJIEOAHUIA.



Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKU MHIYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUTMHBI
HUATH U MacChI Ipy3a.

HccnenoBanne mNepeMEHHOT0 TOKAa B LENH W3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaneHus.  Ilepumon.  CkopocTb
pacrnpocTpaHeHHs U JyivHa BoJHBL. [lomepeunsie u npoaoasHble BoHBL. MHTEpdepenius u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIy4YEHUS JIEKTPOMATHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopoB E, B, V B anekTpoMarauTHOU BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJOMIICHHE, nossipusauus, Audpakuusa, uHteppepeHus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [I[puMEHEHNE 3TIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokamusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHuyeckue yCcTporcTBa U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKAJIbHBIE HHCTPYMEHTBHI,
yJIbTPA3BYKOBasl TUarHOCTUKA B TEXHUKE U MEIMIIMHE, paiap, paIUONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-mieun.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmtomnieecs Tei10 Kak UCTOUHUK 3BYKa.

HaGnronenue otpakeHus: ¥ NpeoOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJONM M 4YacTOTOM
KoJieOaHui.

HUccnegoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IMPEIOMIICHHUE,
noJisipu3anus, IMPpaxkuus, UHTEpPEpeHLIHs.

Tema 3. Onmuxka

I'eomerpuueckas onruka. IIpamMonMHENWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCONIOTHBIA TOKAa3aTelb
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHblid yroi moJHOrO BHYTPEHHETO
OTPAKEHHUS.



Hucnepcus ceeta. CrnoxkHbli coctaB Oesnoro cBera. LIBerT.

CobOuparonie W pacceuBarpoIue JIUH3bl. ToHKas JuH3a. POKYCHOE pPACCTOSIHUE H
onThYecKass cwia TOHKOM JnH3bL. [locTpoeHue wu300paxkeHuid B coOUparOIUX H
paccenBaroIMX JuH3ax. @opMylia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HAOJIOICHUS MaKCMMyMOB W MHHHUMYMOB B HHTEp(EpPEHIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcioBue HaOMIOIECHUS TJABHbBIX
MaKCUMYMOB IIPH TaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuueckue ycTpoilcTBa M MpaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (poroammapar,
IPOEKIIMOHHBIN allapaT, MUKpPOCKOI, TEJECKON, BOJIOKOHHAs OINTHKA, IU(paKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pAacIPOCTPAHEHHUE, OTPAKECHHUE W MpeJomieHue cBeta. Onruueckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

Habmronenue nonsipu3aiium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nmokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeHUAJIBHON TEOPHUH OTHOCUTEILHOCTH
I'paHuIBl NPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [IoCTynarTsl criennanbHON TeOpun
OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTb MOJAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JJIUHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmot K6anmoeoii ONMuUKU



®oronsl. @Popmyna Ilnanka cBA3M SHepruu (POTOHA C €ro YaCTOTOW. DHEPrus u
UMITYJIbC (POTOHA.
OtkpeiTue u wuccienoBanue ¢otoddpdexra. Omnbitel A. I'. CroneroBa. 3aKoHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddexra. «KpacHas rTpaHuLa»
dboTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE ICUCTBUE CBETA.
TexHuueckne ycTpoHCTBa M MpaKkTUYECKOE MpUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETO (GoTod¢deKTa.
CBeToano.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesnuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. U3nydenue u nornomieHue GoToHOB MpH MEepexojie aToma
C OJIHOTO YPOBHA SHEpPruu Ha Apyroil. Buael cnekrpoB. COeKTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPO/JIA.
BonnoBeie cBoiicTBa yactul. Bonnsl ne bpoina. KopnyCkyIspHO-BOTHOBOU Tyalu3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckre yCTpOCTBA M NPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIM aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue nmuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHNEPUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXKHOCTh  CTpoeHusi  siapa.  OTKpbITHE
panuoakTuBHOCTU. OmnbiTel Pesepdopna 1o ompeneneHurd cocTaBa paguoaKTUBHOTO
m3nyuenusi. CBoicTtBa anb(da-, Oera-, raMMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—lBanenko.
3apsin aapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaIMOAKTUBHOIO pacnaja.
DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
S nepHble peakunu. Jlenenue u CUHTE3 s1IEp.



Snepusiii peaxtop. TepmosinepHslii cunTe3. [IpoGneMbl M HEPCHEKTUBBI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OnemMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIe B3auMOeicTBH. EAMHCTBO (n3nueckoil KapTUHBI MHpA.

TexHuyeckue ycTporucTBa U MIPAaKTUIECKOE PUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SIIEPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbel pa3BUTUA acTpoHOMuUHU. [IpukilamHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nust, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

Conneuynas cucrema.

Comnue. Conneuynass akTuBHOCTh. Mctounuk sHeprum ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY». 3BE3IBI
IJIABHOW IOCJIEOBATENBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. COBpPEMEHHBIE IPENCTABICHUS O
IIPOUCXO0XKICHUHU U 3BosroMu ConHIa v 3BE3/1. DTalbl )KU3HU 3BE3L.

Muieunsiii [Iyte — Hama ['anaktuka. [lonoxxenue u nBwkenue ComHia B ['amakTuke.
Tune! ramakTuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa00ma. Pa3zberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JJI1 ONpEENICHUs] MOJIOKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3us1 CEBEPHOrO MOJYIIAPHS U IPKHUE 3BE3IBI.

Habmtonenus B teneckon JlyHsl, muianet, Mieunoro [1ytu.

O6o0maromniee MOBTOPEHUE

Ponp pu3Mkum M acTpoHOMHUH B 3KOHOMHYECKOM, TEXHOJOTHUYECKOH, COIHMANbHOU M
ATUYECKON cdepax MeATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3MKM U aCTPOHOMUU B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pPojb (usmyeckoil Teopun B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H



Nzyuenune kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce OCymecTBIsSETCS C Y4ETOM
COZIepKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meorcnpeomemuvie nonsimusi, CBSI3aHHBIC ¢ U3YYCHHEM METOJOB HAYYHOI'O TO3HAHUS:
SBJICHHE, Hay4YHBIA (DAKT, TUIIOTE3a, (pu3mdecKas BEIWYWHA, 3aKOH, TEOpHsl, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICTMPOBAHUE, MO/IEITh, H3MEPEHUE.

Mamemamuxa: pelmieHUE CHCTEMBl YpPaBHCHHM, TPUTOHOMETPUYCCKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
U UX MPOCKIMH HAa OCH KOOPJMHAT, CJIOXKEHHE BEKTOPOB, IPOM3BOJHBIC AJIEMCHTAPHBIX
GyHKIMA, TPU3HAKK TOI00MS TPEYrOJbHUKOB, OINPEACIICHUE IUIOMAIN TIOCKUX (Quryp u
00BEMA TeII.

buonoeus: snekTpuyeckue SBICHUSA B KUBOW MpHUpOJE, KOJIcOATCIbHBIC IBHKCHUSI B
’KUBOH MPUPOJIC, ONTUUCCKUEC SBICHUS B JKUBOW NPHPOJC, ACHCTBUE pagualldid HA KUBBIC
OpTaHU3MBL.

Xumus: CTpOEHHWE aTOMOB W MOJIEKYJ, KPUCTAJUTMYECKass CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHMs KPUCTALTUICCKON PEMETKH, CIEKTPATIbHBIN aHAN3.

T'eoepachus: MarHUTHBIC TTOJTIOCA 3€MITH, 3aJI€KH MarHUTHBIX Py, (DOTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IIPEACKa3aHNE 3eMJICTPSACESHUM.

Texnonocus: JIAHUA AJIEKTpoIIepeaad, TeHEepaTop MIePEMEHHOTO TOKa,
AIEKTPOJIBUTATEh, WHIYKIIMOHHAS TI€4Yb, pajap, PaauoNpuEéMHHK, TEICBH30p, aHTCHHA,
tenedon, CBU-nieus, mpOEKIIMOHHBIN aIlliapat, BOJOKOHHAs ONTHUKA, COJIHEUHAs OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CpeHEro oouero oOpa3oBaHUs
(6a30BBIf  ypOBEHb) [OJDKHO OOECMEYUTh JOCTUIXKEHUE CIEAYIOIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTO npeameTa «Dusmka» JOMKHBI OTpaXaTh
TOTOBHOCTh M  CIIOCOOHOCTH  OOyYarolIMXcsi PYKOBOJACTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEW TNO3UIMEW JMUYHOCTH, CHUCTEMOW UIEHHOCTHBIX OpPHEHTALMN, IO3UTUBHBIX
BHYTPCHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIUOHHBIM IIEHHOCTSIM POCCHMCKOTO
o0I11ecTBa, pacIUPEHNE KU3ZHEHHOTO OMBITA U OMbITA JEATEILHOCTH B MPOIECCE peaTU3aIiu
OCHOBHBIX HAIpaBJIECHUN BOCIIUTATENBHOMN AESITEILHOCTH, B TOM YUCJE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIMU OOY4Yalollerocss Kak AaKTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

IPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATHUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEPECaX I'Pa’KJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHUE B3aWMOJICUCTBOBATh C COLMAJIbHBIMU WHCTUTYTAMHU B COOTBETCTBHHM C HX
GYHKUIMSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

[EHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHXKEHUSIM POCCHUMCKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OpPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHCJIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHONIEHHWE K MHPY, BKIIOYAash ACTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3nYecKoil HayKe;

5) Tpy10BOr0 BOCIIMTAHHUS:

UHTEpEC K pa3iuuHbIM chepaM TpoPecCUOHATBHONW NESTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM W TEXHUKOH, YMEHHUE COBEpIIaTh OCO3HAHHBIM BBHIOOp OymayIIcH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTbh U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPA30BaHUIO B 001acTH (PU3UKH HA
MPOTSKECHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

Cc(OPMUPOBAHHOCTb JKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJIOOATBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE M OCYILECTBIICHUE JEUCTBUM B OKPYXKAIOILIEW Cpelle Ha OCHOBE 3HAHUSA
1esield yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

paciiipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKON HalpaBiIC€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (PU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAaHUE IEHHOCTU HAy4HOH JAESITEeIbHOCTH, TOTOBHOCTh B IIPOLECCE H3YyUEHUS
(U3HUKHN OCYIIECTBIISATH MPOCKTHYIO U MCCIEIOBATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornuyeckue AeMCTBUA:

CaMOCTOSITENIbHO (POPMYJMPOBATh U AKTYyaJIM3UPOBATh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;

OIPENIEINIATh LEIU ACATECIBHOCTH, 3aJ1aBaTh TapAMETPbl U KPUTEPUH UX JOCTHKEHHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpPUBACMBIX (PU3HMYECKUX
SIBJICHUSIX

pa3pabarbiBaTh IUTAH pEIICHUS TPoOJeMbl C Yy4€TOM aHalIW3a HWMEIOLIUXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JAEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEJSIM,
OLICHUBATh PUCKU TMOCIECACTBUN ICATCIBHOCTH;

KOOPAWHUPOBATH M BBINOJIHATH PabOTy B YCIOBHUSX pPEaIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ncciiegoBare/IbCKHe AeiiCTBUS.

BJIQICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU MOHITUSIMU ¥ METOJaMU (HU3UIECKOM
HAYKHU;

BJIQJIETh HaBBIKAMH Y4e€OHO-UCCIEI0BATEIHLCKON 1 IPOCKTHOM AESATEILHOCTU B 00JaCTH
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUS
33129 (PU3MUECKOTO COACPKAHUS, IPUMEHECHHIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJIETh BHUJIAMU AECATEIIBHOCTU IO MOJIYYEHUIO HOBOT'O 3HAHMS, €0 MHTEPIPETALINH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JUYHBIX YUYEOHBIX CHUTYaIUsX, B TOM YHUCJE TpPH
CO37JaHUU YYEOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJIATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M AKTYaJM3UPOBATH 3a/1ayy, BbIABUIATh
rUNoTe3y €€ pElIeHHs,, HAXOAUTh ApryMEHThl JJI1 JOKAa3aTelIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PELLICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJE PpEUICHUs 3aJaud pPe3yJbTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (GOPMYITUPOBATH COOCTBEHHBIC 3a7aUl B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B
TOM YUCJIE IIPU U3YUEHUH (PU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 001ACTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OPUTrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE aIbTEPHATUBHBIC PELLICHUS.

Pabora ¢ unpopmanmeii:

BJIQJIETh HABBIKAMHM TOJydYeHHs UHGpopMalu (U3UUYECKOTO COAEpPKAHUA U3
MCTOYHMKOB  Pa3HbIX THUIIOB, CAMOCTOSITEBHO  OCYLIECTBJSTH  IOUCK,  aHAJM3,
CUCTEMATH3ALMI0 M HMHTEpPHpEeTaui0 HWHGOpPMAlUu pa3IMYHbIX BHJIOB U  (GopM
IIPE/ICTABIICHMS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpPMALINH;

UCIIOJIb30BaTh CPEACTBA MH(DPOPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTMH B
pEIIEHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/ad C COOJIOJACHUEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKM O€30MaCHOCTH, TUTUEHBI, pPECYpCcOCOEpPEKEHMUS,
MPABOBBIX U ATHUECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpKAHMS B pa3IMyHBIX (opmarax c Yy4EToM
Ha3HauYeHUs HMHPOPMALMM M IEJEBOW ayAUTOPUHU, BBIOMpas ONTUMAIbHYIO (opmy
MPEACTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SITEIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllUd U CMATYATh KOH(QIUKTHI;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUI C YUYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN KaKJI0T'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIUM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIAH JIEMCTBUM, PACIPEAEHATh POJIM C YUETOM
MHEHUN YYaCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 YyYacTHHKAa KOMAaHAbl B OOIIMA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;



OCYHICCTBIIATL ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTYAIHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MTO3HABATENIbHYIO JESATEIBHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IIJIaH PEIICHUs PACUETHBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHUSI TPAKTHUECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTECHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pElIeHHE;

OLICHMBATh MIPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TPOSIBICHUIO DJpYIULMHA B 00JIACTH (U3HKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B ACSITEIbHOCTD, OIICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJA/IeTh HABbIKAMU IO3HABATEIbHOM peQIeKCMM KaK OCO3HAHMS COBEPIIAEMBbIX
JEMCTBUM U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pe(IECKCUH JIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELLICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS IO UX CHIDKEHUIO;

NPUHUMATh MOTHUBBI U apIYMEHTHI APYTUX MPU aHAJIM3€ PE3YJIbTAaTOB JIEATEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATHh MOTHBBI M ApTYMEHTHI JPYTHUX MPU aHAINU3€E PE3YJIbTaTOB AEATEILHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouecce noctukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHMSI IPOTPAMMBI 10 (PU3UKE
JUISL YPOBHSI CpefHero oOmiero o0pa3oBaHus y OOYYarolUXCsi COBEPIICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoJaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CHOCOOHOCTh MOHHMMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BHJIETh HANPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHON cdepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  yYMEHHE  MPUHUMATb
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTH aJaNTHUPOBATHCA K 3MOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAallUM, BKIIIOYAIONIEH CTpEMJICHHE K TOCTHXKCHHIO 1€ U YCIIEXYy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXO/S U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHME APYTHUX,
YUUTHIBATH €r0 TMpPU OCYIIECTBICHHH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COMEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUSA C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHIty o0y4enus B 10 Kiacce mpeIMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTUICCKOU
JEeSATSIIEHOCTH JIFOJICH;

YUUTBHIBATh TPAHMIIBI TIPUMEHEHUSI U3YYCHHBIX (DU3MUECKHX MOJEJCH: MaTephasibHas
TOYKa, HHEpPIIMAIbHASA CHCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TEINO, UACATBHBINA a3, MOJCIN
CTPOEHUS Ta30B, JKUJIKOCTEH U TBEPBIX TEJ, TOUCYHBINA dIECKTPUUCCKUAN 3apsi TIPH PEIICHUN
bu3nUecKux 3aaay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOIECCHI) U OOBACHIATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KHHETHYECKOW TEOPUH CTPOCHHUS BEIIECTBA U AJICKTPOINHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NIBIKEHUE, CBOOOTHOE TaJeHUE TeT,
JIBIDKCHUE TO OKPYKHOCTH, HHEpIMs, B3auMmopeiicTBue tei, auddys3us, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJl, U3BMEHEHHE 00bhEMa Tell MPU HAarpEeBaHUU
(oxnaxxkJieHMu),  TEIUIOBOE  paBHOBECHE,  HWCIapeHUe, KOHJEHCAlMs,  IJIaBJICHUE,
KpUCTAJUTH3aIMs, KUIICHUE, BIAXXHOCTh BO3[yXa, IOBBIIICHUE aBICHHUS Ta3a TPHU €ro
HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHSI Ta3a B
M30IIpolIeccax, MIEKTPU3aIUs TN, B3aUMOICHCTBUE 3apsI0B;

OMHCHIBATH MEXAHUUYECKOE JBMKEHUE, UCTIONB3YA (PHU3NYECKHUe BEIMUYMHBI: KOOPIMHATA,
MyTh, IEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tella, KHHeTHYeCKas
DHEPTHUS, TMOTCHITHAIBHAS dHEPTIHUs, MEXaHWUecKas paboTa, MEXaHWYeCKas MOIIHOCTD, MPH
OMKMCAHUM TIPABWJIBHO TPAKTOBaTh (DU3UYCCKUN CMBICT HCIOIB3YEMbIX BEJIMYWH, WX
0003HAaYEHUA W €IUHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEIIMYUHY C APYTUMU BEIMUMHAMY;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC SIBICHUSI, WCIOJB3YS
(du3UYecCKUe BEIWYMHBL: JTAaBJICHHWE Ta3a, TeMIeparypa, CPEAHss KWHETHYECKas dHEPTHS
Xa0THYECKOTO JIBFDKCHHSI MOJIEKYJ, CpETHEKBAAPATUIHAS CKOPOCTh MOJIEKYJN, KOJWYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPT U, padoTa raza, Ko3pQGUIUEHT MOJIE3HOTO JEHCTBUS TETIOBOTO
JIBUTATENSI; TPU OMUCAHWW TPABUJIBLHO TPAKTOBATh (PU3UUYECKHN CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, UX OOO3HAYCHUS M CIWHHIIBI, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(DM3UYECKYIO BETMYHUHY C IPYTHUMH BEIIMUNHAM;

OMHCHIBATH M3YUYCHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE SBJICHUS
(poriecchl), UCTMONB3YsS (PU3NUECKHE BEIMYMHBL: JJICKTPUUECKHHM 3apsiji, SICKTPUYECKOE
0JIe, HAMPSHKEHHOCTH TOJISA, MOTEHITUAN, PA3HOCTh MOTEHITMAJIOB; PU OMMUCAHUHN TTPABUIIHLHO
TPaKTOBaTh (PM3WYCCKUA CMBICT HCIIOJIB3YEMBIX BEIIMYWH, UX OOO3HAYCHHS W €IUHHUIIBI;
yKa3blBaTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (U3HUECKYIO BEIUYUHY C JAPYTUMHU
BEITMYMHAMU;



aHAJIM3UPOBaATh (PU3UUYECKUE MPOLECCHl U SBJICHUSA, UCIIONB3Ys (PU3UUECKHe 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u |1l 3akonsl HeroToHA, 3aKk0H coxXpaHeHUs
MEXAHUYECKOM HHEPruM, 3aKOH COXPAaHEHUS HMIYJIbCa, NPUHLHUII CYNEPHO3ULUU CHIL,
IOPUHLMII PaBHONPABUS MHEPLHUAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHUHETHYECKOW 3HEPruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoil, TepBbId  3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUsS JJIEKTPUYECKOro 3apsaa, 3akoH Kysona, mpu sTOoM
pa3ianyaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BAHUS B [IOBCEIHEBHOW KU3HH;

BBINOJIHATh 3KCIEPUMEHTHI M0 MCCIEAOBAHUI0 (PU3UUECKUX SIBJIECHUI M MPOLECCOB C
UCIOJb30BAaHUEM TNPSMBIX M KOCBEHHBIX HM3MEPEHMH, IpU 3TOM (HOPMYIHpPOBAThH
npobiieMy/3aadyy M THUIOOTE3y YYEOHOro OKCIEPUMEHTa, COOuUpaTh YCTAHOBKY U3
MPEAI0KEHHOTO0 000pYI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOJBL;

OCYUIECTBJISATh NPSAMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH, NMPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUs U HCIIOJIb30BATh U3BECTHBIE METOJIbI OLEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEI0BAaTh 3aBUCHUMOCTH MEXKAY (PU3NYECKHMMH BEIMYMHAMH C HCIOJIb30BAHHEM
NPSAMBIX W3MEPEHHUM, TMPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHpPOBATH PE3YJIbTATHI
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOMUI U rpaduKoB, AeNaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNS;

coOnrofaTh mpaBuia 0€30MacHOrO TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOIr0 SKCHEPUMEHTa, Y4eOHO-MCCIENOBATENbCKOW M TPOEKTHOM JAESITENbHOCTU C
HCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOMAEINbIO, HCIONb3YS
¢usznueckue 3aKOHbl M TPUHLUIBI, HA OCHOBE aHajiu3a YCJIOBUSA 3aJaud BBIOMpPATH
(U3UYECKYIO0 MOJIENb, BBIACHATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
peuieHusi, MPOBOAUTH pPAcuy€Tbl M OLEHUBATh PEATbHOCTh IMOJIYYEHHOTO 3HAYECHUS
(hu3nYeCKOM BETUUYUHBI,

peniaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUHMBYIO LIETIOUYKY
paccyXIeHUM ¢ OMOPOi HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

UCIIONIb30BaTh TMPHU PEIICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(POPMALUOHHBIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U MPEIACTABICHUS YUEOHOU U
HAYYHO-TIOMYJISIPHOM MH(pOpPMAIUH, MOJYYEHHON M3 Pa3IWYHbIX HCTOUYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bSICHEHHE MPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMWS MO (U3MKE B TOBCEIHEBHOW >KHU3HHU IS
oOecnieueHus 6€30MacHOCTH Mpu 00pallleHnu ¢ TpUOopaMu U TEXHUYECKUMH YCTPOHUCTBaMH,
Ui COXpaHEHMsI 3J0pOBbsi U COOJIOZACHHS HOPM SKOJOTMYECKOrO TOBEJCHUS B
OKPYKAIOIIEU CPELE;



paboTaTh B TPYNIE C BBHIMOJHEHUEM DPA3IHYHBIX COIUAIBHBIX POJICH, MIAHUPOBATH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEITLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUAX, aIcKBaTHO OLICHUBATH BKJIAJl KaXKJI0T0 U3 YYaCTHUKOB I'PYIIIIbI B
pelieHre paccMaTpuBaeMon poOIeMBbl.

K xoniy o0yuenus B 11 kiiacce npeaMeTHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBAThH HA TPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKU U TEXHOJOTUN, B TPAKTUYECKOMN
JESATEIBHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYCHHBIX (U3UUECKUX MOJEeH: TOYCUHBIN
ANEKTPUYECKUN 3apsij, JIyd CBETa, TOUYCUHbIA HCTOUYHHMK CBETA, fAJIEpHAs MOJENb aToMa,
HYKJIOHHAsI MOJIEIb aTOMHOTO s/Ipa MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOLECCHI) U OOBACHIATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKNA U KBAHTOBOM (DMBUKH: DJIEKTPUYECKass MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHMUYECKOE, MAarHUTHOE JICHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB,
AJIEKTPOMArHWTHAsT WHAYKIUS, NEUCTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM H
JBYDKYIIUMCS — 3apsifi, OJCKTPOMArHUTHbIE KOJEOaHWs W BOJIHBI, MPSIMOJIMHEWHOE
pacnpocTpaHEeHUE CBETa, OTpaKE€HUe, TMpelomiieHue, HHTepdepeHuus, Aaudpakuus u
Mojsipu3anusl CBeTa, JucCHepcus cBeTa, QoTodnekTpuueckuid 3ddext (dpororddexr),
CBETOBOE JIaBJICHUE, BOBHUKHOBEHHE JIMHEHYATOrO CIEKTpa aToMa BOJIOPO/ia, €CTECTBEHHAS
Y UCKYCCTBEHHAs! PaJIMOAKTUBHOCT;

OMKCHIBATh N3YUCHHBIC CBOMCTBA BEIIECTBA (IJEKTPUUECKUE, MATHUTHBIC, ONITUYECKHE,
AIEKTPUYECKYIO TMPOBOAMMOCTh PA3IMYHBIX CpPEll) ¢  DBJICKTPOMATHUTHBIC — SIBJICHUS
(portiecchl), HMCHOJIB3YS (PU3MYECKUE BEJIWYMHBL: JJICKTPUYECKUM 3apsij, cujila TOKa,
AIEKTPUUYECKOE HAMPSIKEHUE, JJIEKTPUUECKOE COMPOTHUBJIECHUE, Pa3HOCTh MOTEHIMAJIOB,
AIEKTPOJBIKYINAs CHiia, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TOJs, cuia Ammepa, cuia
JlopeHiia, THAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJIEH, IEPUO/T
M YacToTa KoJjiebaHUM B KoJjiebaTeTbHOM KOHTYype, 3apsii M Cuja TOKa B Mpoliecce
rapMOHUYECKHUX JICKTPOMArHUTHBIX KoJieOaHU, (POKYCHOE pacCTOSTHUE U ONTUYECKasl cuiia
JIMH3BI, IPU OMHUCAHUU MIPABWIHBHO TPAKTOBATh (PU3HMUECKUM CMBICI UCTIOJIb3yEMbIX BEIUYMH,
X O0O3HAYEHUs U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

OTNMUCHIBATh WM3YyUYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, MCHOJIb3YS (HU3NUYECKUE
BEJIMYUHBI: CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTAa CBETA, DHEPTHUS U
UMITYJIbC (POTOHA, TIEPHOJ] TOJIypacmaa, dHEPTUs CBS3M aTOMHBIX SJIEep, MPU OMHCAHUHU
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIONB3YEMbIX BEJIMYWH, UX OOO3HAYCHUS U
SAMHUITBI, YKa3bIBATh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMHU, BEIYUCIISITH 3HAUCHUE (PU3UIECKON BEIIMUUHBL;

aHaJIM3UPOBaTh (PU3MUECKUE MPOIECCHl U SIBJICHUS, UCTIONb3Ysl (PU3UUYECKUE 3aKOHBI U
NpUHLMNBL: 3aKOH Owma, 3aKOHbI MOCIEJOBATENbHOIO M MAapaJIEIbHOTO COEIUHEHHUS
MPOBOJTHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMAarHWUTHOM WHAYKLIHWHU, 3aKOH
MPSIMOJIMHEMHOTO PacCIpPOCTPAHECHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEJIOMJIICHUS



CBeTa, ypaBHeHHE OiHIITeHHa a1 (oTtord(deKTa, 3aKOH COXpaHEHHs] SHEPTUH, 3aKOH
COXPAaHEHUsI HMMITYJbCa, 3aKOH COXPAaHEHHUS SJIEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MacCOBOTO 4MClIa, ToCcTynarhl bopa, 3aKOH pajioaKTUBHOTO paclajia, Ipu 3TOM Pa3inydarh
CJIOBECHYIO (hOPMYTUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBHIPAKEHHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIpE/ICTISATH HAIlPaBJIEHUE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISl POBOJHUKA C TOKOM,
cuiibl AMmriiepa u cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh H300paK€HUE, CO3[aBaeMOE€ IUIOCKUM 3€pKajoM, TOHKOMU
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PU3UYECKUX SBICHUN U TPOIECCOB C
UCIIONIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEpPEHHIl: Tpu OSTOM (HOpMYyIUpOBATH
npoOiemy/3afadyy W THUIOTE3y Y4eOHOro »SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJI0KEHHOTO 000PYI0BaHHUS, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISITh TPSMbIE M KOCBEHHBIE M3MEPEHHMS (PU3MYECKUX BEJIMYMH, MPU ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs U MCIOJIb30BaTh M3BECTHHIE METOMBI OIEHKHU
MTOTPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEPEHUIl: IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yibTaThl MOTYYEHHON
3aBHCHUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOMUI] W rpadukoB, AenaTh BHIBOJBI I10
pe3ynbTaTaM HCCIeI0BaHNUS;

coOnroaTh mpaBuia 0€30MacHOrO TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOro 3KCIIEPUMEHTa, Yy4eOHO-UCCIIEN0BATENIbCKOM U TMPOEKTHOW JESTENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1a0OpaTOPHOro 000pyAOBAHNUS;

pemarh pacuy€THbIE 3a7aud C SIBHO 3aJaHHON (PU3MYECKOW MOMAENbI0, HCIONb3YS
dbuznueckue 3aKOHBl M TPUHIMIB, HA OCHOBE aHalM3a YCIOBUS 3a/Jayd BBHIOMpATH
(U3UYECKYIO0 MOJIEIh, BBIICHATh (PU3NUECKHE BEIMYUHBI U (OPMYIIbl, HEOOXOAUMBIE JJIs €€
pellieHusi, TMPOBOAUTH pacu€Thl W OLEHUBATh pEAIbHOCTh IOJYYEHHOI'O 3HAY€HUs
(huU3nYeCKOM BETUUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BBHICTPANBAThH JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyXkaeHul ¢ ONOPON Ha U3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (DU3NUYECKUE SBICHUS;

UCIOJb30BaTh MPU pEIIEHWH Y4EeOHBIX 3aJady COBpPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTUH JIsI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEJCTABICHUS YI4COHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIUH, MOJIYISHHON W3 Pa3IUYHBIX WCTOUYHWUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSCHATh NPUHLMUIBI JIEHCTBUS MAalIMH, MNPUOOPOB U TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

MIPUBONTH MPUMEPHI BKJIAJ[a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHNE TIPOIIECCOB OKPYIKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA,

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS 1O (U3MKE B TOBCEIHEBHON KHU3HU IJIs
oOecnieueHus 6€30MacHOCTH Mpu 00pallleHnu ¢ TpUOopaMu U TEXHUYECKUMH YCTPOHUCTBaMH,
Ui COXpaHEHWsI 3J0pOBbS U COOJIOACHHMS HOPM SKOJOTMYECKOrO TMOBEACHUS B
OKPYKAIOIIEU CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEITLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUsAX, aJ€KBATHO OLIEHUBATH BKJIAJl KaXJA0T0 U3 YYACTHUKOB IPYMIIbI B
pelieHre paccMaTpuBaeMon poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBO YacosB DJIeKTPOHHBIE
Ne n/mm HaumMeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Kourpont  Hpakri  (UH(ppoBLIC)
Bcero  Hble YyecKue o0pa3oBaTe/ibHbIe
padoThbI pa6oTel  pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®wu3nKa 1 METOABI HAYYHOTO MTO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunevariia > 0 0 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlusavia ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 httns://m.edsoo.ru/7fA1bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bu6mmoreka [IOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 9 0 1 httos://m.edsoo.ru/7fA1bf72
bubmuorexa [JOK
32 OCHOBEI TEpMOAMHAMHKH 10 L 0 https://m.edsoo.ru/7f41bf72
3.3 Arperathble cocTosiHUA BeniecTBa. DazoBble epexoabl 5 0 0 bubmmorexa LIOK

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bF72
42 ITocTOSIHHBIN 3EKTPpUYECKUNA TOK. TOKM B pa3IuyHbIX 12 bubnmoreka [JOK
' cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoaunuecTBO 4acoB

Konrp Ipakr  JJEKTPOHHbIE
Nen/m  HaumeHoBaHMe pa3iesioB U TeM NMPOrpamMMbl Beer OURHBLmHeckd (ungponeie)
e o0pa3oBaTe/ibHbIE
° padort pabort pecypchl
bl bl
Paznen 1. QJIEKTPOJANHAMUKA
bubmuorexa [JOK
1.1 M . 11 1
arHUTHOE TI0JIe. DJIEKTPOMAarHuTHAsE MHAYKIUS 3 htts://m.edsoo.ru/7fA1c97c
Hroro no pazgeny 11
Pa3znen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
€XaHUYECKHE M JIEKTPOMArHUTHBIE KOJIeOaHMsI 9 0 htts://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHnueckre U 3JIEKTPOMarHUTHHIE BOJIHBI 5 1 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onriica 10 0 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 24
Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH
. bubnmnoreka [JOK
3.1 OcHOBBI CIENMATIBHOM TEOPUN OTHOCUTEIBHOCTH 4 1 0 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 0 0 bu6nmoreka [JOK



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

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

bubmuoreka [JOK
4.2 CTpoetine atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMIOE 521pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 httos://m.edsoo.ru/7fA1c97c
Hroro no pasneny 7
Paznen 6. OGOBILAIOIEE IIOBTOPEHUE
bubmuorexa [JOK
61 Obobmaromee nosropene 4 https://m.edso0o.ru/7f41c97c
Hroro no pasneny 4
PeszepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne Jlara
Kontpo IIpakTu uudgposbie
n/ Tema ypoka Be usyue
JIbHbIE yecKue odpa3oBaTejbHbIE
n ero HuSA
padoThbI padoTbI pecypcbl
®du3nka — Hayka o npupoje. Hayunsie MeTobl MO3HAHUS bubmorexa [JOK
yKa O TIPHPOJS. HayH 1 0 0 https://m.eds00.ru/ff0c32
OKpYXaroIlero Mupa 02
Ponb u MecTo husuku B GopMUPOBAHUN COBPEMEHHOM HAYYHOM bubmorexa [JOK
P P P . YA 1 0 0 https://m.edsoo.ru/ff0c33
KapTUHBI MUpPA, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH 06
Mexanunueckoe nBukeHue. OTHOCUTEIBbHOCTh MEXAHUUYECKOTO bubmorexa [JOK
' 1 0 0 https://m.edsoo.ru/ff0c35
newxeHus. [lepemenienue, CKOpocTh, yCKOpPEHHE 08
bu6mmoreka [JOK
PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE 1 0 0 https://m.edsoo.ru/ff0c36
20
bu6mmoreka [IOK
PaBHOYCKOpEHHOE IPSMOJIIMHEWHOE ABUKEHUE 1 0 0 https://m.edsoo.ru/ff0c37
2e
bu6mmorexa [IOK
CBobOonHoe majeHue. Y ckopeHrne cBOOOHOTO MaieHus 1 0 0 https://m.edsoo.ru/ff0c39
cc
KpuBonunerinoe nemxenue. [[BrmokeHne MaTtepruaibHON TOUKH bubmiorexa LOK
P ' P 1 0 0 https://m.edsoo.ru/ff0c3a
110 OKPY>KHOCTHU q
da
IIpuHnun otHocutensHOCTH ['anunes. HepruanbHble CUCTEMBL 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

orcyeta. IlepBblii 3akoH HeroToHA

https://m.edsoo.ru/ffOc3b
e8

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit

bubmuorexa [JOK

9 . https://m.edsoo.ru/ff0c3b
3akoH HbroTOoHa 11 MaTepuaIbHON TOUKH o8
bu6mmoreka [IOK
10 Tpernii 3akoH Hpr0TOHA 1711 MAaTEpUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3b
e8
3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas bubmorexa LHOK
11 P ' P https://m.edsoo.ru/ffoc3d
KOCMHUYECKasi CKOPOCTh 00
bu6mmoreka [IOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/ffOc3e
18
bu6mmoreka [IOK
Cuia tpenus. Koaddunuent tpenns. Cuina conpoTUBICHUS
13 P b P P https://m.edsoo.ru/ffOc3f
IpY ABWKEHUHU TeJla B )KUIAKOCTH WM rase 76
[TocTynaTensHOE U BpallaTesIbHOE ABMIKEHHE a0COIIOTHO bubnnorexka [JOK
14 TBEpAOro Tesna. MomeHnT cuibl. 1lnedo cuibl. Ycinosus https://m.edsoo.ru/ff0c41
paBHOBECHS TBEPIOTO TeJa 2 6)
Hmnynbc MaTepraabHON TOUKH, CUCTEMBI MaTepHAbHBIX bubnnoreka [JOK
15 ToueK. VIMIynbe crilbl. 3aKOH COXpaHEHUs UMITYJbCa. https://m.edsoo.ru/ff0c43
PeakTuBHOE ABM>KEHNE dé
Pa6ota u momHOCTh cuibl. Kunetudeckast sHeprus bubnmnoreka [JOK
16 MaTepuanbHoi Touku. TeopeMa 06 H3MEHEHHH KMHETUYECKOH https://m.edsoo.ru/ff0c45
SHEPTUU 02
[TorenmmansHas sHeprus. [loTeHIIMaTBHAS YHEPTUS YIIPYTO bubmuorexa [JOK
17 nedopMupoBaHHON npykuHbl. [loTeHIManbHas YHEprus Tena https://m.edsoo.ru/ff0c46

BOJIM3U MOBEPXHOCTH 3eMIIU

la



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

HOTGHLII/IaJILHbIe 1 HCTIOTCHIUAJIBbHBIC CHUJIBI. CBs3b paGOTbI

bu6mmoreka [IOK

18 HETOTEHIMATIBHBIX CUJI C ©BMEHEHUEM MEXaHUYECKON YHEPTUH https://m.edsoo.ru/ff0c47
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKOH SHeprUuu 8c
JlaboparopHas pabota «MccrnenoBanue CBSI3U pabOThI CUIIBI C
19 M3MEHEHUEM MEXaHUYECKOM YHEPTUM Teja Ha IpUMepe
pacTsDKEHUS PE3UHOBOTO JKI'yTay
bu6mmoreka [IOK
Kontpoinbnas padota mo teme «Kunemaruka. J[nHamuka.
20 https://m.edsoo.ru/ffOc4b
3aKOHBI COXPaHEHUSI B MEXaHUKE) 74
. bubmuorexa [JOK
OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKON TEOPUH.
21 https://m.edsoo.ru/ff0c4d
Bbpoynosckoe asmxkenue. Auddysus o
99 Xapakrep JBMKEHUS U B3aUMOJCHCTBUS YaCTHUL] BELIECTBA. bubnnorexa [HOK
Mojenu cTpoeHuUsl Ta30B, KUIKOCTEH U TBEPABIX TEJ https://m.edsoo.ru
bu6mmoreka [IOK
Macca monexyn. KonnyectBo BemiectBa. [locrosinnas
23 https://m.edsoo.ru/ff0c4d
ABorazpo
c2
N bubmuorexa [JOK
TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
24 https://m.edsoo.ru/ffOc4d
temnepatyp Llenbcus o
bu6nmoreka [JOK
25 Wneanwusiii raz B MKT. OcnoBHoe ypaBHeHnue MKT https://m.edsoo.ru/ffOc4f
de
AOcouroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHIECKOM bubnmoreka [IOK
26 DHEPIUU JBUKEHUS MOJIEKYIN. YpaBHeHUE MeHaeneeBa- https://m.edsoo.ru/ff0c51
Kunaneiipona le
bu6mmorekxa [IOK
27 3akoH /lanbToHa. ['a30BbI€ 3aKOHBI https://m.edsoo.ru/ff0c4d

c2



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

JlaboparopHas pabota «lccienoBanue 3aBUCIMOCTH MEXTY

bubmuoreka [JOK

28 https://m.edsoo.ru/ff0c4d
napaMeTpaMu COCTOSTHUS Pa3peKEHHOTO ra3ay s
H3omporneccsl B uaeanbHOM ra3e u ux rpaduyeckoe bubmorexa [IOK
29 P P hitps://m.eds00.ru/ff0c57
IpeJICTaBICHNE
Oe
BHyTpeHHss 3HEpTrUsl TEpPMOAMHAMUYECKON CUCTEMBI U bubmumoreka [IOK
30 crocoOb! e€ n3mMeHeHust. KoamdecTBo TerioTel u padoTa. https://m.edsoo.ru/ff0c59
BryTpeHHSIs SHEpTHUs 0JTHOATOMHOTO HJICATBHOTO Ta3a 52
bubmuorexa [JOK
31 Bune! rennonepenaun https://m.edsoo.ru/ffOc5¢c
36
N bubnuorexa [JOK
VY enbHas TEIUIOEMKOCTH BemlecTBa. KOIMYIeCTBO TETUIOTHI TIPH
32 . https://m.edsoo.ru/ffOc5c
Teruionepenaye. AauadaTHeli mpoiecc 36
[IepBblii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHUE K bubmorexa HOK
33 P P P https://m.edsoo.ru/ffOc5e
M30IpoLEeccam fo
HeoOparumocTs mporieccoB B mpupoe. BTopoii 3akon bubmorexa LOK
34 P pott PHPOAE. BTOP https://m.edsoo.ru/ff0c62
TEPMOJUHAMUKHU
30
bu6nmoreka [JOK
35 [TpuHnun nevicteus u K111 TerioBoit MamyHsbl https://m.edso0.ru/ff0c60
Oa
bu6mmorexa [IOK
36 [Muxn Kapro u ero KIT/T https://m.edsoo.ru/ffOc4d
c2
bu6mmorexa [IOK
37 DKosoruyeckre mpoodaeMbl TEIIOHEPTeTHKU https://m.edsoo.ru/ff0c4d

c2



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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https://m.edsoo.ru/ff0c4dc2

O6o6matromuii ypok «MonekyinspHas pusruka. OCHOBBI

bubmuoreka [JOK

38 https://m.edsoo.ru/ff0c69
TEPMOIMHAMHKI
38
KonTponbhas pabota no reme «MonexymnsipHas pusuka. bubmorexa [IOK
39 https://m.edsoo.ru/ffOc6a
OCHOBBI TEPMOAMHAMUKI 50
bu6mmoreka [IOK
40 [TapooGpa3oBanue 1 KoHaeHcalus. Vcrapenre u KumneHue https://m.edsoo.ru/ff0c63
b6
AOCOIIOTHASI U OTHOCUTEJIbHAS BJIAXKHOCTH BO3/TyXa bubmorexa [JOK
41 . yxa. https://m.edso0.ru/ff0c64
Haceiennsrii nap 48
Teépmoe teno. Kpucrammmdeckue u amopdHbIC Tena. bubmunorexa [JOK
42 AHU30TpONHUS CBONCTB KPUCTAILIOB. JKUJIKHUE KpUCTAILIBI. https://m.edsoo.ru/ff0c65
CoBpeMeHHbIE MaTepUaIIbI fo
bu6mmoreka [IOK
[InaBrneHue u KpucTauU3anus. Y aelbHas TEIIoTa MIaBICHHUS.
43 https://m.edsoo.ru/ffOc67
Cyb6numarus
08
bu6nmoreka [JOK
44 YpaBHeHHe TEII0BOroO OanaHca https://m.edsoo.ru/ffOc68
20
DneKTpu3anus Ten. DIeKTpudeckuit 3aps. /Ba Buma bubmorexa LOK
45 ) ' https://m.edsoo.ru/ffOc6b
IEKTPUICCKUX 3aPSIOB o
[IpoBOTHUKY, TUBIEKTPUKH U ITOTYIIPOBOJIHUKHU. 3AKOH bubmorexa [JOK
46 ’ - ’ https://m.edsoo.ru/ff0c6b
COXpPaHCHHS YJICKTPHUYECKOTO 3apsijia oo
. N bubnuotexa [JOK
B .3 K .T
47 3anMojeiicTBre 3apsaaoB. 3akoH Kynona. Toueunsrit httos:=//m.edsoo.ru/FfOc6e

IIEKTPUYECKUH 3apsi]

e4



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

Hanpspxkéanocts anextpuyeckoro mosst. [puHmmn

bubmuoreka [JOK

48 . ) https://m.edsoo.ru/ff0c6d
CYINEPIO3ULIH IEKTPUUECKUX MoseH. JInHMM HanpsHKEHHOCTH P
Pabora cui anexkrpocraruyeckoro nois. [lorennuan. Paznoctsb bubmorexa LOK
49 P ‘ ' https://m.edsoo.ru/ffoc6t
MOTEHIINAJIOB
00
[IpoBOgHUKY U THUANEKTPUKH B 3JIEKTPOCTATUUECKOM I10J1€ bubmorexa HOK
50 P P P ' https://m.eds00.ru/ff0c70
Jusnexktpudeckasi IPOHUIIAEMOCTb 18
bubmunorexa [JOK
ol OnexrpoéMkocTh. Konnencarop https://m.edsoo.ru/ffOc71
26
DeKTPOEMKOCTb IIJIOCKOTO KOHAEHCATopa. DHeprus bubmorexa LHOK
52 P pa. https://m.edsoo.ru/ffoc72
3apsKEHHOT0 KOHJEHCAaTopa 0
JlaboparopHas paboTa "M3MepeHue 31eKTPOEMKOCTH bubmorexa [JOK
53 patop "p P P https://m.edsoo.ru/ff0c4d
KOHJICHCATOpa
c2
[TpunIMn neicTBUs ¥ MPUMEHEHHE KOH/IEHCATOPOB, bubnnoreka [JOK
54 KOIMMMPOBAIBHOTO ammapara, CTpyuHOro mpuHTepa. https://m.edsoo.ru/ff0c4d
DeKTpoCcTaTUYECKas 3alInuTa. 3a3eMJIICHHE AIEKTPOIPrUOOpOB c2
DNEKTPUYECKUH TOK, YCIIOBHUS €r0 CYLIECTBOBAHMUS. bubnnoreka [JOK
55 ITocrosiHubI ToK. Cuna Toka. Hanpsokenune. ConpoTUBIIEHHE. https://m.edsoo.ru/ffOc4d
3akoH OMa aJ1s yyacTKa Lenu c2
[TocnenoBarenbHOE, apaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE bu6mmorexa [IOK
56 npoBoIHUKOB. JlaboparopHas paboTa «3ydeHne cMenaHHOro https://m.edsoo.ru/ff0c74
COEAUHEHUS PE3UCTOPOB) fo
57 PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO TOKa. 3akoH J[xoyrs- bubmuotexa [JOK

Jlenna

https://m.edsoo.ru/ff0c78



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c4dc2
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https://m.edsoo.ru/ff0c7838

3akoH OMa 711 OJIHOM (3aMKHYTOM) RJIEKTPUYECKON LIEIIH.

38
bu6mmoreka [IOK

58 Kopotkoe 3ambikanne. JlabopaTopHas padora «3mepenue https://m.edsoo.ru/ffOc7a
O/1C ucTtoyHuKa TOKa 1 €ro BHYTPEHHETO COMPOTUBICHUS e0
DJIEKTPOHHAs MPOBOJAUMOCTD TBEP/IBIX METAIOB. 3aBUCUMOCTh
bubmuorexa [JOK
59 CONPOTHUBIICHUS] METAJIJIOB OT TEMIIEPATypPHI.
https://m.edso0.ru
CBepXInpoBOAUMOCTh
60 DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX bubnunoreka [JOK
IIy4KOB https://m.edsoo0.ru
[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs bubnnorexka [HJOK
61 npoBoauMocTh. CBoiicTBa p—N-niepexona. https://m.edsoo.ru/ff0c84
[TomynpoBOIHUKOBBIE TPUOOPHI ae
. bu6mmoreka [IOK
DNEKTPUUECKUid TOK B paCTBOPAX M pacIliaBax dJIEKTPOJIUTOB.
62 https://m.edsoo.ru/ff0c82
DIEKTPOTUTHYECKAS AUCCOIMAIIHS. DIEKTPOIIN3 ba
. . bubnuorexa [JOK
DnekTpuueckuii TOK B razax. CaMOCTOSTENbHBIN U
63 . https://m.edsoo.ru/ff0c84
HECaMOCTOSITeNbHBIN pa3psa. Monuus. [lnazma 2
. bu6mmoreka [JOK
DneKTpuuecKre mMpuOOphl U YCTPOMCTBA U MX MPAKTHIECKOE
64 https://m.edsoo.ru/ff0c86
npuMmeHnenue. [IpaBuna TexHUKH 6€30MacHOCTH fo
bu6mmoreka [JOK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) https://m.edsoo.ru/ff0c88
be
. bubnuorexa [JOK
KonTtponbHas pabota mo teme «nekrpoctatuka. [locTosHHbBIN
66 . https://m.edsoo.ru/ff0c8a
AJIEKTPUIECKUN TOK. TOKH B Pa3IMUHBIX Cpeax» 8a
67 Pesepsublit ypok. KonTponbHas pabora o teme bubnuorexa [IOK

"OnexkTpoauHamMuka"

https://m.edsoo.ru/ffOc8c



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68

PesepBublit ypok. O6o0maronmii ypok no remam 10 kiacca

56

bubmuorexa [JOK
https://m.edsoo.ru/ffOc8f
6C

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunuyecTBO 4acoB

Ne Hpar Hara JIeKTPOHHBbIE HU(POBHIE
Kountpo HYEeCKH
n/ Tema ypoka Bcer u3ydye  oOpa3oBaTejibHbIE
JIbHbIE e
n 0 HHS pecypcesbl
padoThI pador
bl
[TocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE
1 nosie. Bektop MarHUTHON MHAYKIUU. JIMHUK MarHUTHOM 1 0 0 bubmorexa LIOK
' p YKIUTH. https://m.edso00.ru/ff0c9778
WHIYKIHH

5 MaruuTtHoe 1nose NpoBoAHMKA ¢ TOKOM. OnbIT Dpcreaa. 1 0 0 bubnuorexa [IOK
B3anmopeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas padota «/3yueHue MarHuTHOTO MOJIS 1 0 1 bubnnoreka [JOK
KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK ¢ TOKOM. Cuia

4 Awmrnepa. JlabopaTopHas padota «MccnenoBanue qeicTBHs 1 0 1 brbmmorexa LTOK

pa- paTopHast p https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYIIYIOCS 3apSKEHHYIO 1 0 0 bubmuoreka [IOK
yactuiy. Cuna Jlopenna. Padota cuitel Jlopenia https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHas HHAyKIUs. [IoTok BeKTOpa MarHUTHOU

6 uaayknud. DJ[C naayKkun. 3aK0H IEKTPOMarHUTHOM 1 0 0 brbmmorexa [TOK

YRINI. YR, P https://m.edsoo.ru
naaykunn Papanes

7 JlaGopatopHnas pabora «lccnenoBanue siBIeHUs 1 0 1 bubmuoreka [IOK
AJIEKTPOMArHUTHON MHIYKIIUH» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTD. SIBNeHME camounaykimu. DJC

but6mmoreka [IOK
8 CaMOMHIYKIIMHU. DHEPIHUsi MAarHUTHOIO MOJIS1 KaTyIIKH C 1 0 0

TOKOM. 3J'ICKTpOMaFHI/ITHOC I10JIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuuecKkue yCTporuCTBa U UX MPUMEHEHUE: IOCTOSHHBIE

bubnunorexa LIOK
9 MarHMThl, 3JIEKTPOMArHUThI, FIEKTPOABUTATENb,
https://m.edso00.ru
YCKOPUTEIH 3JI€MEHTAPHBIX YACTHI], UHIYKIIMOHHAS TeYb
10 O6o6maromuii ypok «MarauTHoe modie. bubnmnoreka HOK
DneKTpOMarHuTHast MHIYKITUS» https://m.edsoo.ru/ff0cab82
1 Kontponbhas padota mo teme «MarHuTHoe moJie. bubnmnoreka HOK
DJIEKTpOMArHuTHas MHTYKIIHS» https://m.edsoo.ru/ffOcad58
CBobOoHBIE MexaHUuecKue Konebanus. ['apMmonuueckue
12 KoJieOaHus. YpaBHEHHUE TAPMOHUYECKUX KOJICOaHUI bubmmorexa [JOK
P p ' https://m.edsoo.ru/ffOcaf06
[IpeBparenue suepruu
Jlaboparopnas padota «lcciienoBanue 3aBUCIMOCTH
13 TIepHoIa MaJIbIX KOJICOAHWH rpy3a Ha HUTH OT JTMHBI HATH bubmmorexa [IOK
P Py https://m.edsoo.ru
1 Macchbl Tpy3a»
Konebarenbublit KoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE
14 KoJieOaHusl B UI€aTbHOM K0JIe0aTeIbHOM KOHTYpE. bubnnorexa [JOK
AHaNorus Mex,J1y MEXaHMYECKUMU U JIEKTPOMArHUTHBIMHU https://m.edsoo.ru/ff0ch820
KOJICOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubnnorexa [JOK
ujearbHOM KoJieOaTeTbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyXaroNMX KOJIeOaHUSIX.
16 BrinyxneHHble MexaHndeckue Konebanus. Pesonanc bubnmorexa IOK
Y ’ ' https://m.edsoo.ru/ffOcbb86
By eHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHHs
[Tepemennsblit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
17 MoIIHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U Bubmmorexa [IOK
. P ' 4 https://m.edsoo.ru/ffOcbd34
JeMCTBYIOIIEe 3HAUCHNE CUIIBI TOKA U HATIPSHKEHUS
18 Tpancdopmarop. [IponsBocTBo, epenada U NOTpeOICHHE bubmmoreka [JOK
AJIEKTPUYECKON SHEPTUU https://m.edsoo.ru
19 YCTpOHCTBO 1 PAKTHUECKOE MPUMEHEHUE IIEKTPHIECKOTO bubnmnorexa [JOK



https://m.edsoo.ru/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/

3BOHKA, TeHEpaTOpa MEPEMEHHOI0 TOKa, TUHUI
aNeKTponepeaay

https://m.edsoo.ru/ff0cc324

DKOJOrM4eCKUE PUCKU IIPU IPOU3BOJCTBE IIEKTPOIHEPTUH.

bu6nmorexa [IOK

20 Kynberypa I/ICl'f'OJILSOBaHI/ISI 3JIEKTPOIHEPTUU B https://m.edsoo.ru
MOBCETHEBHOM JKU3HU
MexaHnuecKue BOJIHbI, YCIOBUS PACIPOCTPAHEHHUS.
21 Ilepuon. CkopocTh pacpOCTpaHEHUs U JUIMHA BOJIHBI. bubamorexa LIOK
https://m.edsoo.ru/ff0cca54
ITonepeunsle ¥ MPOI0JIbHBIE BOJIHBI
99 3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHa. Bbu6moreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNeKTPOMarHUTHBIE BOJHBI, KX CBOMCTBA U CKOPOCTb. bubmmorexa [JOK
[ITkana 3neKTPOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI paAMOCB3U U TeNEBUCHUS. Pa3BuTHE CpeacTB bubnuoreka [IOK
cBsa3u. Paguonokanys https://m.edsoo.ru
bubnuoreka [{OK
25 KontponbHas padota «KonebaHust 1 BOJTHBD»Y https://m.edsoo.ru/f0cc6T8
26 [IpssMonuHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU bubmmnoreka HOK
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 OtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus cseta. [loctpoeHue bubmmnoreka HOK
n300pakeHH B IUIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
28 [Tpenomnenue ceera. [lonHOE BHYTpEHHEE OTpAKEHUE. bubnnorexa [JOK
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopatopHnas padora «3MepeHue nokazaresns bubmmoreka HOK
[PEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenune nzobpakenuii B muH3e. Dopmyna bubnuotexa [JOK
TOHKOM JIMH3bI. Y BEJIMYEHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «MccnenoBanue CBOMCTB bubnmnorexa [JOK

M300paXeHUH B TMH3aX»

https://m.edso0.ru
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32 Hucnepcus cseta. CiokHbI cocTaB Oenoro ceera. LBer. Bbu6muotexa [JOK
JlaGopaTopHas pabora «HabmroaeHue nucrnepcun CBeTay https://m.edsoo0.ru
Wutepdepennus ceera. Audpakius cera. bubmunoreka [JOK

33 .

HudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
bu6nmorexa [IOK
4 IT T
3 OTIEPEYHOCTH CBETOBHIX BOJH. [lonspu3zanus cBeta https://m.edsoo.ru/focfo2e
https://www.yaklass.ru/p/fizik
a/9-klass/svetovye-iavleniia-
131515/opticheskaia-sila-
Ontuyeckue NpuOOPHI U YCTPOHCTBA U YCIOBUS MX linzy-glaz-kak-opticheskaia-
35 5 PHDOPBIH YETP y sistema-opticheskie-pribory-
CSOTACHOTO MPHMCEHCHIA 174789/re-74757436-3967-
4128-b30e-
a19811045ba3?ysclid=Im6g5
Oumsb832997733

36 I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON MEXaHHUKH. bubnuoreka [IOK
ITocTynatel cieruanbHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862

37 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIEHHE bubmmoreka HOK
BPEMEHU U COKPALLECHUE JUTUHBI https://m.edsoo.ru/ffOcfa42

38 DHeprus U UMIYJIbC PEISITUBUCTCKON yacTUlbl. CBS3b bubmuotexa [IOK
MAacchl ¢ SJHEPrHel U UMIYJICOM. DHEPTHUs TOKOS https://m.edsoo.ru/ffOcfc68

39 KonrtponbHast padora «OnTtrka. OCHOBBI cllelIMaTbHON bubmuoteka [IOK
TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0

bubmmoteka IIOK

40 o . D IT .

otoHbl. Popmyna [Tnanka. DHeprust U UMITYIbC GOTOHA https://m.edsoo.ru/focfel6

41 OtkpsiThe u uccnenoBanue poroddpdexra. OnbiTe A. T bubnuotexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4

4 3akonbl potorddekra. YpaBHeHHE DUHIITECHHA TSI bubnmnorexa [JOK

dbotorddekra. «KpacHas rparuma» Goroddpdexra

https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43 Hasnenue ceera. Onbitel I1. H. JleGeneBa. Xummuueckoe bubmmoreka [JOK
eHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHudeckue ycTpoucTBa U IIPAKTUYECKOE IIPUMEHEHUE: bubmunoreka [JOK
¢doToreMeHT, GOTOAATYNK, COTHEUHAsE OaTapesi, CBETOAHO] https://m.edsoo.ru
45 Pemtenue 3amay mo reMe «DI€MEHTEHI KBAHTOBOM OIITUKH)) bubnnorexa LHOK
https://m.edsoo.ru/ff0d0302
46 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo bubmuorexa [{OK
paccesiHuio o-dyactull. [Inanerapnas mozaenb atoma https://m.edsoo.ru/ff0d091a
bubmuoreka [IOK
47 [Toctynarter bopa
Y P https://m.edsoo.ru/ff0d0afa
48 Nznyuenue u nornouieHue GOTOHOB MPH MEPEXOie aToma ¢ bubmmoreka [JOK
OJIHOTO YPOBHSI SHEpruu Ha Apyroi. Bunel cnekrpos https://m.edsoo.ru/ff0d0afa
BousiHoBBIE cBOicTBa yacTull. Bosubl ne bpos.
49 Koproyckynapao-BoiHoBoH ayanu3M. CIIOHTaHHOE U buGnuorexa [IOK
PHyCKYILp 4 ' https://m.edsoo.ru/ffod0ca8
BBIHYXKJCHHOE U3Ty4YCHHE
50 OTtkpeiTHe paguoaktuBHocTU. OnbITel Pesepdopna o bubnnorexa [JOK
ONPEIETICHUIO COCTaBa PAJMOAKTUBHOTO U3ITY4YECHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bnusaue bubnnorexa [JOK
paarOaKTUBHOCTH Ha KUBbIE OPTaHU3MBbI https://m.edsoo0.ru
OTkpbiTHE IPOTOHA U HEWTpoHa. M30TONBI. ANbda-pacnan.
52 DNEeKTPOHHBIA U MO3UTPOHHLIN OeTa-pacman. I amma- bubnmorera [IOK
P P P ' https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprus CBA3U HYKJIOHOB B sJipe. SInepHbIe peakinm.
53 Snepusiii peaktop. IIpo0OiaemMsbl, IepPCIEKTUBLI bubmmorexa TIOK
P P p- 1P T p ’ https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHE ACTICKTHI SICPHOM DHEPTETUKH
DOneMeHTapHble YacTullbl. OTKpBITHE TO3UTPOHA. METO bl
bubnunorexa LIOK
54 HaOJIIO/IEHUS M PETHCTPALH 3JIEMEHTAPHBIX YaCTHUII.

Kpyrusiit cron «®@yHaameHTanbHble B3aUMOJAEHCTBUSA.

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

EnuncTBO (DM3nUecKoil KapTHHBI MUPay

55 Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKUe 3BE3IBI, IIAHETHI, bu6nmorexa [IOK
ux BUAMMoOE BUKeHue. ColHeuHas cuctema https://m.edsoo.ru
56 Comnue. ConHeyHasi aKTUBHOCTh. MICTOYHUK SHEPrun bubnunoreka LIOK
CouHiia 1 3831 https://m.edsoo.ru
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI TTIaBHOU
57 MOCJIeI0BAaTeIbHOCTH. BHYyTpeHHee cTpoeHue 3BE3 . bubmmoreka [JOK
CoBpeMeHHbIE MPEICTABICHUS O TPOUCXOXKICHUU U https://m.edso00.ru
sBoonu CoJHIIa U 3BE3]
Mnuneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u
N bubnuoreka [IOK
58 neuxenne Comnnua B ["anaktuke. ["anaktuku. U€pHbie AbIpbI
https://m.edsoo.ru
B AJIpax TajJaKkTUK
59 Bcenennas. Paz6eranue ranaktuk. Teopus bosbiioro bubnuorexa LIOK
B3pbIBA. PennkToBOE M3nydyeHue. MeraranakTuka https://m.edsoo.ru
bubnuoreka [{OK
60 Hepemennsie nmpobieMbl aCTpOHOMUHT
https://m.edsoo0.ru
61 KontpomnbHas pabota «1€MEeHThl aCTPOHOMHUHU U bubmmnoreka HOK
acTpo(hU3UKI» https://m.edsoo.ru
O6006matomuii ypok. Ponb ¢pusuku u actTpoHOMuUu B
N N . bubmmoteka IIOK
62 9KOHOMMUYECKOM, TEXHOJIOIMYECKOH, COUAIIBHON U
o https://m.edsoo.ru
THUYECKON cdepax NesITeIbHOCTH YeToBeKa
63 O6o0maromuii ypok. Poibs u mecto pu3nuku 1 acTpOHOMHUHU bubnnorexa [JOK
B COBPEMEHHOM Hay4YHOHM KapTUHE MUpa https://m.edsoo0.ru
Ob6o6maromuit ypok. Posib pusnueckoit Teopun B
64 (dbopMHpOBaHUU TpEACTaBICHUHN O (HPU3NUECKON KapTHHE bubmmorexa [IOK
PMHP P 3 https://m.edso0.ru
Mupa
65 O6o6maromuit ypok. Mecto pusudeckoil KapTHHBI MUpa B bubnuotexa [JOK

O6U.ICM pARy COBPECMCEHHBIX €CTCCTBCHHO-HAYyYHBIX

https://m.edsoo.ru
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MPEJCTABICHUI O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHOE 1moJie. DIEKTpOMarHuTHas 1 bubnmnoreka HOK
WHTYKIUS https://m.edsoo.ru

67 PesepBHblii ypok. OnTrka. OCHOBBI CIEIUAIBHON TEOPUHU 1 bubmmoreka [JOK
OTHOCUTEIILHOCTH https://m.edso00.ru
Pezepuslii ypok. KBantoBas gusmka. DneMeHTHI Bbu6muoteka [JOK

68 1
aCTPOHOMMH U aCTPOPUUKU https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.4., Byxosues b.b., Corckuit H.-H. non penakuueit
[TapdentreBoit H.A., AknnonepHoe obmectBo «M3narensctBo «IIpocBeiienme»

» dusuka, 11 kmace/ Mskumes I'.J1., byxosuer b.b., Yapyrun B.M. non penakmnueit

[TapdentreBoit H.A., AknnonepHoe obimectBo «M3narensctBo «IIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ABpeeBa, A. B. MeToandeckue peKoMeHAAIUU MO0 UCIIOJI30BAHUIO YYEOHUKOB 110
dusuke nox pexaxiumeit I'. . Mskumesa «Mexanuka. 10 kimacey, «MonekymspHas
¢usuka. Tepmogunamuka. 10 kimacey, « Dnekrpoaunamuka. 10-11 kmace», «OnTuka.

2. KsanrtoBas ¢usuka. 11 maccy npu uzydeHun Gu3NKu Ha TPOOUITEHOM YPOBHE. —
M.:[Ipoda, 005. — 27c.

3. KabGapaun, O. ®@. Enunsiii rocy1apCTBEHHBIN SK3aMEH MO (PU3UKE: TEOPETUICCKUE
MaTEepUAJIbl U IPAKTUYECKUE 3aJaHUs JUIsl HOATOTOBKM K dKk3aMeHy. — M.: ACT:
Tpanzurkuura, 2006. — 350c.

4. Kupux JI. A. CamocTosiTenTbHBIE U KOHTPOJIbHBIE PAOOTHI 10 (U3HKE.
Pa3HoypoBHeBbIe AuaakTuueckue Marepuansl. 11 kimacc. Ontuka. — M.: Unekca,
XapbkoB: ['mmuazus,2000. — 98c.

5. Kupuk JI. A. CamocTosiTenbHbIe U KOHTPOJIbHBIE pabOThI MO (PUBUKE.
PasHoypoBHeBbIe quaakTHdeckue Matepuaibl. 11 kinacc. ATomHas pusuka. Ousnka

aToMHoro sanpa. — M.:Mnekca, XapskoB: I'nmuazus, 1999. — 105c¢.



6. DuU3NYECKUIl MPAKTUKYM JIJIS KJIACCOB C YIITYOJICHHBIM H3y4eHHEM (PU3UKU:
Hunaxr.matepuain: 9-11 xin./ FO. U. Jluk, O. ®@. Kadapaun, B. A. Opnos u np.; [lox

pexn. 0. U.[luka, O. ®. Kabapauna. — M.: [Ipocsemenue, 1993. — 208c.

IHNUPPO BBIE OBPA3SOBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET
bubmuotexa [{OK https://m.edsoo.ru
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