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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CPEIHET0 OOIIero 0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®dusznka» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit denepanun,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YyHOM KapTWHBI Mupa oOyuaromuxcs 10 kiacca nmpu oOydeHHH X (PU3MKEe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO - JESTEeNIbHOCTHOTO moaxoxa. lIporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusamM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, TPEIMETHBIM U
METanpeIMETHBIM pe3yjibTaTaM O0y4EeHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTh peaTn3aiuu
MEKIPEIMETHBIX CBS3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YU4e€OHBIMU IIpeaMeTaMu. B Helt
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM

YHCIIe MPEAMETHBIC PE3YNIbTATHI 1O TOAaM O0yUeHUS,

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HambOojee OOIMUX 3aKOHAX MPHUPOJBI, BBHICTyMHasi B KaueCTBE
y4eOHOTO MpeJAMETa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHU 00
okpyxaroieM Mupe. IkonpHBIN Kypc PU3UKKU — CHCTEMOOOpa3yIOIIUN AJisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUH, W3y4aeMbIX XUMHUEH, Ouonorueu, ¢pusmueckod reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe HDHEPreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYYEHHS] HOBBIX MAaT€pUAJIOB C 3aJIaHHBIMH CBOMCTBaMHU W Apyrux. M3ydenue
(M3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuvaroruxcsi, B (OpPMHUPOBAHUE YMEHUW NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TPH
BBITTOJTHEHUHU UMH YUE€OHBIX MUCCIIEIOBaHUMN.

B ocHOBY kypca ¢u3uKku JJisi YpOBHSI CpeAHEro OOIIEro oOpa3oBaHUs TMOJIOXKEH Psl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOHN (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (U3MKH OOBEIUHEH
BOKpPYT (u3nueckux Teopuil. Beaymum B Kypce aBiseTcs pOpMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanuzamusi  npeamnosaraeT — MCIOJIb30BaHHUE
I'YMaHUTAPHOTO MOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBSA3U PA3BUTUA (PU3UKH C



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

Hoes npuknaownoiu nanpaenennocmu. Kypc (QU3MKH MpesmnonaraeT 3HAKOMCTBO C
IIUPOKUM KPYTrOM TEXHHYECKUX M TEXHOJIOTMUECKUX MPUJIOKEHUN H3YYEHHBIX TEOPUM M
3aKOHOB.

Hoes skonocuzayuu peanmsyercs NOCPEICTBOM BBEACHHUS 3JIEMEHTOB COAECpPKaHUA,
HOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbl C Pa3BUTUEM
TEXHUKM W  TEXHOJIOTMM, a Takke O0OCyXIeHus MpoOJeM  paluoOHaIbHOrO
PUPOJIONOIB30BAHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CpEAHEro oOIero oopa3oBaHus
ABISIIOTCS (pu3MUeckue Teopuu ((PopMUpPOBAHUE MPEJICTABIECHUN O CTPYKTYpE MOCTPOECHUS
¢uznueckoil Teopuu, poiau (yHIAAMEHTAIbHBIX 3aKOHOB M MPUHLUIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MIPUPOJE, IPaHUIAX IPUMEHUMOCTH TEOPUMA, AJIs1 OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHM3alld DSKCIEPUMEHTAIBHON JesTeNnbHOCTH oOydaromuxcs. Jlms 6azoBoro
YPOBHSI Kypca (PUM3MKH — 3TO HCIIOJIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIMI CMHUCOK YYEHUYECKHX MPAKTUYECKUX pPAOOT. BrimeneHne B yKa3aHHOM TMepeduHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUISI KOHTPOJS M OIIGHKH, OCYIIECTBIIACTCS
y4acTHUKaMHU 00pa30BaTeNIbHOTO Mpoliecca MCXOAs M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHamieHust kabunera ¢usuku. [Ipu sTOM oOecmeunBaeTcss OBIAJACHHE OOYYAIOIIHMMUCS
YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE M3MEPEHUs, MCCIEIOBaHMs 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pElIeHHIO PacuéTHRIX M KayeCTBEHHBIX 3anad. [lpu
3TOM Ui Pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIFOTCS 3aaud C SIBHO 3a/laHHON (pu3ndecKon
MOJIETIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszzena Kypca, Tak ¥ HHTETpUPYS 3HAHUS U3 pa3HbIX pa3fesioB. J[ns KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIIIOTCS 3aJaHUS Ha OOBSICHEHHE MPOTEKaHWs (U3MUECKUX SBICHUN H
MIPOIIECCOB B OKPY’KAIOIIEH KU3HHU, TpeOyroIre BEIOOpa PU3NIECKOW MOACTH ISl CUTYyallun
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHaqbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbI ypOBEHb Kypca (PU3MKU HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAy4YHOTro Lukia. B
KaOuHeTe (U3MKU JOKHO OBITh HeoOxoauMmoe JnabopaTopHoe oOOpyAOBaHUE IS
BBITIOJTHEHUS] YKA3aHHBIX B MPOrpaMMe MO (PU3MKE YUCHHUECKHUX MPaKTUYECKUX padoT U
JE€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JleMOHCTpallMOHHOE 000pyI0BaHUE (POPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MUHUMAJIbHON JOCTATOYHOCTU M 00ECMEeYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B IPOrpaMMme
1o (U3UKe KIFOUYEBIX JEMOHCTPALUN I UCCIEIOBAHUS U3y4aeMbIX SBJIEHUI U MPOILIECCOB,
AMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUII.



JIaGopatopHoe 000pynOBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBI JJAOOPAaTOPHOIO OOOPYJIOBaHUS JOJKHBI OBITH
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

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

dbopMHpoBaHHWE HMHTEpPECa W CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

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

(opMHpOBaHHME HAYyYHOIO MHUPOBO33PEHUSI KaK pe3yJibTaTa HU3Y4YeHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSICHATH SIBICHHUS C MCIOJIb30BAaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTUM.

JlocTrmkeHne 3TUX 1ieneld obecrneurBaeTcs pelieHueM CASAYIONUX 3a7a4 B IPOIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, BKIIIOUAS] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOAUHAMUKY,
KBaHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

(opMupoBaHHE YMEHUN TNPUMEHATH TEOPETUYECKUE 3HaHUS Uil OOBSICHEHUS
(¢u3znyecKkux SBICHUH B NPUPOJE WM JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOCHHME CIOCOOOB PEIICHHs] PAa3IUYHbIX 33Jad C SBHO 3aJaHHOM (U3HUECKOU
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

NOHUMaHUe PU3HYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPEay;

OBJIAJICHHE METOJAMH  CaMOCTOSITEJIbHOIO  IUIAHUPOBAHUS W MPOBEICHUS
¢u3znyeckux  HKCIEPUMEHTOB, aHaliM3a W HMHTEepOpeTrauuud  HUHpopmanmu,
ONpeaENIeHHs JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

CO3JJaHUE YCIOBUU JUIsl Ppa3BUTUS YMEHUH MPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YpOBEHB) HA YPOBHE CPEIHETrO O0IIEro oOpa30BaHUS
oTBoauTCs B 10 Kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenyaraempiii B mporpamme 1o (U3MKE MEPEUeHb JTAaOOPATOPHBIX M MPAKTHIECKUX
paboT sABIAETCS PEKOMEHJIOBAHHBIM, YUUTENb JENaeT BBHIOOP MPOBEICHUS JTaOOPaTOPHBIX
paboT 1 OMBITOB C YIETOM MHIMBUYAITLHBIX OCOOCHHOCTEH 00yJarOIIuXCsl.



COIAEPKXAHUE OBYUYEHUA

10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o npupoje. HayuHnele MeToapl mo3HaHUs OKpy»katrouiero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanne (U3MUECKUX SIBICHMH ©  TporeccoB. HayuyHble THUIOTE3BI.
®u3nyeckre 3aKOHbl U TEOpHH. ['paHUIbl MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpuHImn
COOTBETCTBHS.

Pons u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

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

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBIkeHus. Cucrema
orcyéra. Tpaekropusi.

[lepemenienne, cKOpoCTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MAaTEpUAIBHON TOYKH, UX IPOECKIHUHA HA OCH CUCTEMbI KOOpAHHAT. CII0KEHNE NTEPEMEILICHHM
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE ABMKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILEHUS] MaTEPUATIbHON 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
yacTtoTa obpauienus. LlenTpocTpeMutenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHHUE: CHUIOMETP, IBHKECHHUE
CHapsI0B, LICTIHBIE U PEMEHHBIE NTEPEIavN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHUYECKUX XapaKTEPUCTUK ABUKECHHUSL.

[IpeoOpazoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

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

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

Hanpagienue ckopocTu pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydenne HepaBHOMEPHOIO IBU>KEHUS € LEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOUIEHUS  MEXKIy  IYTAMH, [POWJCHHBIMM  TEJIOM  3a

MOCJIEAOBATEIbHBIE PABHBIE MPOMEXYTKH BPEMEHHW MPU PABHOYCKOPEHHOM JBUXKEHUH C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIIO.



N3ydenune nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuxeHUs Tena, OPOMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuxa

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

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hberorona 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 (okosi, CKoJibkeHus1, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIbXKEHMST U cwia TpeHuss mnokos. Koadbduuuent Ttpenus. Cuna
COITPOTHUBIICHUS PU JIBUKCHUU TEJIA B KUJIKOCTHU WJIU rase.

[TocTynarenbHOE U BpalaTeIbHOE 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.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoxH HerotoHa.

H3smepenue cu.

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 pabomol

N3yuenue nBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanune 3aBUCUMOCTU CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>XKUHE U PE3NHOBOM
obpasrie, ot ux aehopMaInH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUaIbHBIX TOYeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Tela. 3aKOH COXPAaHEHHUS UMITYJIbca. PEakTUBHOE IBUKEHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

Kunernyeckas sHeprus maTepuaibHON TOUKU. TeopeMa 00 U3MEHEHUH KUHETUYECKOU
SHEPIUM.

[TorennmanbHas sHeprus. lloTeHuuanbHas 5>HEprust ynopyro aeQopMUpPOBaAHHOM
npykuHbl. [loTeHManpHas SHEepPTUs Tela BOJIM3U TOBEPXHOCTH 3EMITH.



[loTenuuanbHble U HEMOTEHLIUATIbHbIE CUibl. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBI TE€l. 3aKOH COXPAHEHHUS MEXaHWYECKON
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: BOJOMET, KOIEP, NPYKUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut

N3ydyenne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JBYX OJUHAKOBBIX HHUTSHBIX
MasiITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHWEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJIAPHO-KUHETUUECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  IBWKEHUS |
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. MoJiesin CTpOEHUs Ta30B, KUIAKOCTEN U TBEPIBIX TEI U
0oOBsSCHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojeiner. Macca u pa3mepbl MOJIEKYIL.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mogens nuaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
ujeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHeld KUHETHYEeCKOW IHEpruu
TEIUIOBOrO0 JBWKEHMS dacthl] rasza. lllkama temmnepatyp KenbBuHa. 1'a30BblE 3aKOHBI.
VYpasuenune Menaeneesa—Kmanelipona. 3akon Jlanbrona. M3omnponeccsl B AEaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. [ paduyeckoe TMpeACTaBICHUE HW30IMPOIIECCOB:
M30TepMa, H30X0pa, n3obapa.

Texauueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu MOJEKYJ
OPTraHUYECKUX COCAUHECHUMU.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKECHUS.

Mopgaens onbita [lTepHa.

OnbIThI, T0Ka3bIBAIOUIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mogens, WUTIOCTpUpPYIOIIasl IPUpoay AaBICHUS ra3a Ha CTEHKHU COCY/a.

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

Vuenuueckuii sxcnepumenm, 1abopamopsie padomul



Omnpenenenre macchbl BO3[yXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEpeHUN 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEKTY ITapaMeTPaMK COCTOSIHUS Pa3pExKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHaMuueckast cucTeMa. BHYTpEeHHssI SJHEPrUusl TEPMOJIUHAMUYECKOW CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommdecTBo TemioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HWJI€aJIbHOTO Ta3a. Buipl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKIHS,
U3JIy4eHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIMYECTBO TEIIOTHI PU TEILIONEPEAAYE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBriii 3akoH TepmoauHaMuku. [IpuMeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3orpoueccaMm. ['paduueckas uHTepnperanus padOThI
rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble MamwuHbl. [IpuHIUNBL JeHCTBUA TeEIIOBBIX MamuH. [IpeoOpa3zoBaHus
SHEPIrUU B TEIUIOBBIX MamnMHax. Koa(UIHMEHT Mone3HOoro ASMCTBUS TEIJIOBOW MAIIWHBI.
Huxn Kapno u ero ko’pPUIMEHT MOJE3HOTO [EUCTBUA. DKOJOTHMUYECKHE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHMUecKUe YCTPOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUTAaTENlb BHYTPEHHEIO
CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW SHEPrud Teja MpPU COBEPIICHUU PadOThI: BBUIET MPOOKU U3
OyTBUIKH TIOJT IEUCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue d(pupa B JTaTyHHOU TPyOKe MyTEéM
TpeHUs! (BUACOIEMOHCTPALIHS).

M3MmeHeHre BHyTpeHHEH 3Hepruu (TeMiiepatypbl) Tejia npu Terionepeaaye.

OneIT M0 aAMabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBHUrareisi BHYTPEHHErO CropaHusi, pPEaKTHBHOIO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u KoHjaeHcalusa. Vcnapenue wu  kuneHue. AOCOTIOTHAsS U
OTHOCUTEINIbHAsA  BJAXHOCTh  BO3AyXa. HacelmeHHsli map.  YaenpHas — TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT 1aBJICHUSI.

TBépnoe Tteno. Kpucramnuyeckue u amopdHble Tena. AHU30TPOIUS CBOMCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayn3anus. Y ieibHas Tersiora miasneHus. CyOoaumarus.

VYpaBHeHue TermioBoro 0ansaHca.

TexHHuuecKre yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM TMOJYyYEHUSI COBPEMEHHBIX MaTEpUajgoB, B TOM YHCIE
HAaHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenune npu noHW>KEHHOM J1aBIEHUMU.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v JIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

H3mepenue OTHOCUTENBHON BIAKHOCTH BO3TyXa.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

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

B3aumoneiictBue 3apsgoB. 3axkoH Kynona. ToudeuHbI 3IEKTPUYECKUH  3apsi.
OnekTpuueckoe mojie. Hanpsok€HHOCTh aniekTpudeckoro moss. [IpuHumn cynepno3uiuu
ANEKTpUUYECKUX noJieh. JInHuM HanpsHKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatuyeckoro moss. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUKM W  JAUDIIEKTPUKH B  DIIEKTPOCTATHYECKOM  Tmosie. JludnekTpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCcTpoucCTBa M MPAKTHUYECKOE MPUMEHEHUE: IJIEKTPOCKOI, SJIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KONMPOBAJIBHBIN arapar, CTPyUHbIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAM IUIaCTHH,
PACCTOSTHUSI MEK]1y HUMU U IUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIJIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKa. M CTOUYHMKH
toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHUE MPOBOJHUKOB.

PaboTa anexktpuueckoro Toka. 3akoH J[koyns—JleHna. MoOIIHOCTh 3JEKTPUYECKOTO
TOKa.



DNeKTpoABMKYLIAasl CUjla U BHYTPEHHEE CONPOTHUBIIEHHE UCTOYHUKA TOKa. 3akoH Oma
JUTS1 IOJIHOM (3aMKHYTOM ) 3eKTpruueckoit nenu. KopoTkoe 3amMbIKkaHue.

DJIEKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHUCHUMOCTH COIPOTHBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYecKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

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

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax dSJIEKTPOIUTOB. DJIEKTPOJIUTHUYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIM pa3psii.
Momnnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIEPMETP, BOJIBTMETP,
peocTaT, MCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIE NPUOOPHI, 3JIEKTPOOCBETHUTEIbHBIC
MpUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIA JAHOJ, TEPMUCTOPBI U (HOTOPE3UCTOPHI,
ITOYTIPOBOJHUKOBBIN AUOI, TAIbBAHHKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHUS LWIMHIPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUIOLIAJH
IIOIIEPEYHOT 0 CEYEHHUs U MaTepuania.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsimoe n3Mepenune EKTPOABUKYILEN CHbl. KOpOTKOE 3amMbIKaHME raiIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS NPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne cMEmaHHOro COETMHEHUS PEZUCTOPOB.

N3mepeHne oSneKTpOABWKYLIEH CHJIbI HMCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

Habmronenue ammekTpoiunsa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsA B 10 Kiiacce OCyIIECTBISIETCS C y4ETOM
coJiepKaTeNIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHbIE ¢ U3YYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHUE, HAYYHbIN (aKT, TUIIOTe3a, (PU3MUecKas BEIMUYMHA, 3aKOH, TeOpUs, HAOIIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelIeHUE CHUCTEMbl YypaBHEHHWH, JWHEWHas QyHKIMs, Mapadona,
runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKIUHU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX NPOEKIIUU
Ha OCH KOOPJIMHAT, CJIOKEHNUE BEKTOPOB.



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

Xumus: JTUCKPETHOE CTPOEHUE BEILECTBA, CTPOECHHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs JUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: TNpeoOpa3OBaHUE JBWKEHUH C HCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHMsI B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUsI UMITYJIbCa B TEXHUKE
(paketa, BOAOMET W JApYyTHe), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOWHA,
OBITOBOI XOJIOAWJIBHUK, KOHJIMLIIMOHEDP, TEXHOJIOTUH MOJYyYEHUsI COBPEMEHHBIX MATEpPUAJIOB,
B TOM YHCJIE€ HAHOMATE€pPUAIOB, M HAHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKAs 3alluTa,
3a36eMJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEp, 3JIEKTPOHArpeBaTEIbHbIC
MPUOOPBIL, FTEKTPOOCBETUTENbHBIE TPUOOPHI, raJbBAHUKA.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypOBHE CpeHEro oouero oOpa3oBaHUs
(06a30BBIi  YpOBEHb) JOJDKHO OOECHEYUTh JOCTHUKEHUE CICAYIOIIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyJIbTATOB.

JJUHHOCTHBIE PE3VYJIBTATHI

JIngyHOCTHBIC PE3yIbTaThl OCBOSCHUS yueOHOro npeameTa « Ou3uKay JTOKHBI OTPaXKaTh
TOTOBHOCTh M  CIOCOOHOCTh OOYYaroOlIUXCsS PYKOBOJCTBOBAThCA  CHOPMHUPOBAHHOM
BHYTPEHHEW TMO3UIMEN JMYHOCTHA, CUCTEMOW IEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX
BHYTPEHHHUX YOEXKIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM POCCUICKOTO
o011ecTBa, pacIIMPEHUE KU3HEHHOTO OIBITA M OIBITA JEATCIIBHOCTH B IIPOIIECCE PeaTH3alluu
OCHOBHBIX HallPaBJICHUH BOCIUTATEILHOMN AEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXJAAHCKOW TMO3UIIMU OOY4YaloOlIerocss Kak AakKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJUIIMOHHBIX OOIIEUETIOBEUYSCKUX TYMAHUCTUYCCKUX U JIEMOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEPECaX I'Pa’KJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHME B3aUMOJICHCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHUHM C HX
(GYHKIUSAMH ¥ HAa3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JICATEIBLHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHUXEHHUSIM POCCUNCKUX
yu€HBIX B 0071aCTH (PU3MKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 M TNPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NEATEIIbHOCTU YYEHOIO;

OCO3HAHME JIMYHOTO BKJIAJIa B MIOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOUYAs OCTETHUKY HAyYHOIO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3uuHbIM chepaMm TpoPecCUOHATBHONW NESITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM W TEXHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymyien
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPAa30BAHUIO B 001aCTH (PU3UKH HA
MPOTSKECHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOro BOCIIUTAHUS:

C()OPMUPOBAHHOCTb 3KOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHKUE U OCYLIECTBJIEHUE JCHMCTBUU B OKPYXKAIOIIEH CPEie HA OCHOBE 3HAHHUS
1esield yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

pacllipeHHe OmbITa JAESITEIBHOCTH HKOJIOIMYECKON HalpaBiIeHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HaHHE LEHHOCTU HAy4HOH MAESITeNbHOCTH, TOTOBHOCTh B IIPOLECCE H3YyUCHMUS
(U3HUKN OCYIIECTBIISATH MPOCKTHYIO M UCCIIEIOBATENBCKYIO AEITEIbHOCTh HHANBUYAEHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBUA:

CaMOCTOSATEIIHO (DOPMYJIUPOBATh W aKTyalM3MPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPENENATh 1EJIU IeATEeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHKCHHUS;

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PacCMaTpUBAEMbIX (U3HUECKUX
SBJICHUSIX;

paspabaThiBaTh IUIaH pEIICHHUS MPoOJeMbI ¢ yYETOM aHamW3a HMMEIONMIUXCS
MaTepHaTbHBIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JCATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJbTATOB IIEIISIM,
OIICHUBATh PUCKHU MOCIIC/ICTBUN JEATEILHOCTH,

KOOPJMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BHUPTYaJIBHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATHUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

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

BJIA/ICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIHCKON U IPOSKTHON IEATEILHOCTH B 00IaCTH
(GU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOWCKY METOJIOB PEIICHHUS
3aa4 GU3HYECKOTO COJEPKAHUSI, MPUMEHEHHUIO PAa3INYHBIX METO/I0B ITO3HAHMSI,;

BIIAJICTh BUJAMH JIEATEIHLHOCTH IO MOJYyYEHUIO HOBOTO 3HAHWS, €r0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX CHUTYyallUsX, B TOM YHCJE IPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



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

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

CTaBUTHh U (GOPMYITUPOBATH COOCTBEHHBIC 33aUM B 00pa30BATEIbHOMN JIEATEIBHOCTH, 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 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OpPUrMHAIbHBIEC MOAXOAbl U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTEepHATUBHBIC PELLICHUS.

Pabora ¢ nnopmanueii:

BIIQJIETh HABBIKAMHM TOJy4yeHHs] HMHGoOpMalMu (U3HYECKOTrO COJIEpKaHUS U3
HMCTOYHMKOB  Pa3HbIX  THUIIOB, CAMOCTOSITEBHO  OCYLIECTBJISTh  IOUCK,  aHaJM3,
CUCTEMATH3ALMI0 M HMHTEpPHpEeTaui0 HWHGOpPMAlUu pa3IMYHbIX BHJIOB U  (GopM
IIPE/ICTABIICHMS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpPMALINH;

UCIIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHWA B
pElIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKM OE€30MaCHOCTH, THUTUEHBI, pPECypcocOepeKeHHUs,
MPABOBBIX U AITUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEpPKAHMSI B pPa3IMUHBIX (opmarax ¢ ydé€Trom
Ha3HauYeHUs HMHPOPMALMM M IEJEBOW ayAUTOPUHU, BBIOMpas ONTUMAIbHYIO (opmy
MPEACTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOH ACSTEINbHOCTH;

pacrno3HaBaTh MNPEANOCHIIKA KOH(MIUKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;

Pa3sBEPHYTO M JIOTMYHO M3J1ararb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

NOHUMAaTh U UCTHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOThI;

BBIOMpPATh TEMATUKY U METOAbl COBMECTHBIX JNEUCTBUI C YUETOM OOIIMX MUHTEPECOB U
BO3MOKHOCTEMN KaKJI0T'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIUM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIAH JIEMCTBUM, PACIPEAEHATh POJIM C YUETOM
MHEHUH y4aCTHUKOB, 00CY>KJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa W KaXJOr0 y4YacTHHKA KOMAaHAbl B OOIIMA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/UIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULMN HOBHU3HBI, OPUTHHAIBHOCTH,
[IPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBIIATh IMO3UTHUBHOC CTPATCIHYCCKOC ITIOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENIBHYIO JACSITEIBHOCTh B 00J1aCTH (DU3UKH U
aCTPOHOMUHU, BBISBJIATH IPOOJIEMBI, CTABUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3a/1ad, IJIaH
BBITIOJTHEHHUSI TPAKTHUECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IIPEATNIOYTECHNN;

JaBaTh OLICHKY HOBBIM CHUTYaLIHsIM;

pactuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUT;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pElIeHHE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIIMH B 00JacTU (HU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIQJI€Th HABBIKAMHM TI03HABATEIHHOM pEQIIEKCMH KaK OCO3HAHHUS COBEPIIAEMbBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

MCIIOJIb30BaTh MPUEMBI pehJIEKCUH JJIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELIECHUS;

YMETh OLICHUBATh PUCKHU U CBOCBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUXKEHHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACSATEIbHOCTH;

PUHUMATH ce0sl, MIOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporiecce mocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOSHHUS MPOTPAMMBI TI0 (PU3HKE
JUISL  YpOBHSI CpefaHero o0miero o0pa3oBaHus y OOYyYalomUXCsi COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEANOIaralomuii copMUpoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CHOCOOHOCTh TOHMMAaTh CBOE HMOLIMOHAIBHOE
COCTOSIHME, BHJIETh HANPABICHUS Pa3BUTUS COOCTBEHHON ASMOLIMOHAIBHON cdepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpEryJMpOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  MPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTH aJaNTHUPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMHU, BKJIFOYAIOLIEH CTPEMJICHHE K JIOCTHKEHHMIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/ISl U3 CBOMX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSIHHE APYTHUX,
YUUTBIBaTh €ro TMpU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHHUIO;



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

HPEAMETHBIE PE3YJIBTATDBI

K konity o0ydenus B 10 kjiacce mpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTH y 00YUAIONINXCST YMECHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (PM3UKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B IPAKTHUECKOU
JEeSATSIIEHOCTH JIFOJICH;

YUUTHIBATh TPaHUIIbl MPUMEHEHUSI U3YUYCHHBIX (U3MUECKUX MOJIENeil: MaTepHhalibHas
TOYKa, HHEPIIMAIbHASA CHCTeMa OTCUYETa, aOCOMIOTHO TBEPIOE TENO, UACATBHBIN a3, MOJICIN
CTPOCHUS Ta30B, JKUIKOCTEH U TBEPBIX TEJ, TOUYCTHBIN PJICKTPUICCKUI 3apsl IPU 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 NBIKEHUE, CBOOOAHOE MageHUE Te,
JIBIKEHUE TO OKPYKHOCTH, HHEpIMs, B3auMmopeicTBue tei, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJl, U3BMEHEHHE 00bhEMa Tell MPU HAarpEeBaHUU
(oxnaxxeHuu),  TEIUIOBOE  paBHOBECHE,  HWCIIapeHue, KOHJCHCAIMs,  IIJIaBJICHUE,
KpUCTAJUTH3aIMs, KUIICHUE, BIAXXHOCTh BO3JyXa, TOBBINICHUE IABJICHUS Tra3a TPH €ro
HarpeBaHWM B 3aKPBITOM COCYZAE, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHS Ta3a B
M30IIpoIIeccax, MIEKTPU3AIUs TN, B3aUMOICHCTBUE 3apsIOB;

OMKCHIBATh MEXAHUUYECKOE JBMKEHUE, UCTIONB3Ys (PU3NYECKUe BETMYUHBI: KOOPANHATA,
MyTh, IEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, Cujla, UMITYJIbC Tella, KHHeTHYeCKas
DHEPTHUS, TMOTCHITHAIBHAS dHEPTIHUs, MEXaHWUecKas paboTa, MEXaHWYeCKas MOIIHOCTD, MPH
OTMKMCAHUHM TIPABWJIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOIB3YEMbIX BEIIMYUH, UX
0003HAaUEHUs W €IWHUIIBI, HaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PU3HUECKYIO
BEIIMYNHY C APYTUMU BEIMYMHAMY;

OMKCHIBATh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBJICHHS, HCIOJB3YS
(¢U3UYEeCKUEe BEIMYMHBL: JTaBJICHHE Ta3a, TeMIeparypa, CPEAHsSS KWHETHYECKas SHEPTHS
Xa0THYECKOTO JIBF)KCHHS MOJIEKYJ, CpeIHEKBaJApaTHYHAs CKOPOCTh MOJICKYJ, KOJMYECTBO
TETJIOTHI, BHYTPEHHSSI SHEPTUS, padoTa raza, Ko3(pGUIIUEHT MOJIE3HOTO JECHCTBUS TETIOBOTO
JIBUTATENSI; TPU OMUCAHWW TPABUJIBLHO TPAKTOBATh (PU3UUYECKHN CMBICT HCIOJIb3YyEeMbIX
BEJIMYMH, MX OOO3HAYCHUS M CIWHUIBI, HAXOAHUTHh (DOPMYJIbI, CBS3BIBAIOIINE JTaHHYIO
(DM3UYECKYIO BETMYHUHY C IPYTHUMH BEIIMUNHAM;

OMHCHIBATh M3YUEHHBIC AIEKTPUUYECCKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE SBIICHUS
(mporteccel), UCMONB3YsS (PU3MUECKHE BEIMYMHBL: JJICKTPUUECKHN 3apsiji, SICKTPUYIECKOE
T0JIe, HAMPSHKEHHOCTH TIOJIS, TOTSHITA, PA3HOCTH MOTEHIINAJIOB; TIPY ONMMCAHUH MPABWIHHO
TPAKTOBAaTh (PU3MUECKHA CMBICIT HCIOJIB3yEMBIX BEIWYHH, WX OOO3HAYCHHS W €IUHHIIBI;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEJIMYMHY C APYTUMHU
BEITMYNHAMU;



aHAJIM3UPOBaATh (PU3NYECKUE MPOLECCHl U ABJICHUS, UCHONB3YS (PU3MUECKHE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsl HeroToHA, 3aKk0H coxpaHeHUs
MEXAHUYECKOM HHEPruM, 3aKOH COXPAaHEHUS HMIYJIbCa, NPUHLHUII CYHNEPHO3ULIUU CHIL,
IOPUHLMII PaBHONPABUS MHEPLHUAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPHIO CTPOEHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHHETHYECKOW HSHEPruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoil, TepBbId  3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUsS JJIEKTPUYECKOro 3apsaa, 3akoH Kysona, mpu sTOoM
pa3ianyaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MATEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSICHST, OCHOBHBIC NPUHLUIBI JCHCTBUS MAIUH, MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBIMOJIHATh 3KCIEPUMEHTHI MO0 HCCIEAOBAHUIO (PU3NYECKUX SBJICHUN U IPOLECCOB C
UCIIOJIb30BAaHUEM TMpPSIMBIX M KOCBEHHBIX HW3MEpPEHHH, MNpu 3TOM (QOpPMYIUpPOBATH
npobiieMy/3aadyy M THUIOOTE3y YYEOHOro OKCIEPUMEHTa, COOuUpaTh YCTAHOBKY U3
MPEAI0KEHHOTO0 000pYI0BAHHUS, IPOBOIUTH ONBIT U (DOPMYIUPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE M3MEPEHHS (PU3UUYECKUX BEIMYMH, TPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUs U HCIIOJIb30BATh U3BECTHBIE METOJIbI OLEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEI0BAaTh 3aBUCHUMOCTH MEXKAY (PU3NYECKHMMH BEIMYMHAMH C HCIOJIb30BAHHEM
OpSIMBIX HU3MEpPEHUM, MPH 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHPOBATh PE3yJbTaThl
MOJIY4YCHHOM 3aBUCUMOCTH (PU3MUECKHX BEIWYUMH B BHUAEC TaOMUI[ M rpaduKoOB, IeiaTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEOBaHMS;

co0nroaTh mpaBuia 0€30MacHOro TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOI0 SKCHEPUMEHTa, YYEOHO-MUCCIENOBATENbCKOW M TPOEKTHOM JAESTENbHOCTU C
HCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOMAEINbIO, HCIONb3YS
¢u3znueckue 3aKOHbl M TPUHLUIBI, HAa OCHOBE aHaiM3a YCJIOBHUS 3aJayd BBIOUPATH
(U3UYECKYIO0 MOJIEb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOIUMBIE IS €€
pelieHusi, MPOBOAUTH pPacdy€Tbl M OLEHUBATh PEATbHOCTh IMOJYYEHHOTO 3HAYCHUS
(hU3nYeCKOM BEITMYUHBI,

pelIaTh Ka4YeCTBEHHbIE 3a/1a4M: BBHICTPAUBATh JIOTHYECKU HEMIPOTHBOPEUUBYIO LIETIOUKY
paccyXJeHUI ¢ OMOPOil Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

UCIIOJIb30BaTh MpPU PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIE
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETAIIUU U TPECTABICHUs YI4eOHOH U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIMH, MOJYyYSHHON M3 Pa3INYHbIX HCTOUYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbCHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJb30BaTh TEOPETUYECKHE 3HAHUS IO (U3UKE B IOBCEIHEBHOM KHU3HU JUIA
oOecrnieueHrs 6€30MacHOCTH Mpu 00palleHnu ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOHUCTBAMU,
Ui COXpaHEHWsI 3J0pPOBbS U COOJIOACHHMS HOPM SKOJOTHMUYECKOrO TIOBEIEHUS B
OKPYKAIOIIEH CPELE;



paboTaTth B TPYIIE C BBIMOJHEHUEM PA3THYHBIX CONUAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEITLHOCTH B
HECTAaH/IAPTHBIX CUTYAIUAX, aICKBaTHO OLICHUBATH BKJIAJl KaXKJI0T0 U3 YYaCTHUKOB I'PYIIIIBI B
pelieHre paccMaTpuBaeMon poOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB U TeM KonrTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
11 ®dusuKa 1 METOBI 5 bubmuoreka [JOK
' HAyYHOT'O TO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
nHeMatmia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eu6 1IOK
noIMoTeKa
2. 1 1
3 COXPAHCHHA B 6 https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnnorexka [JOK
' KHHETHYECKON https://m.edsoo.ru/7f41bf72
TEOpUHn
3.9 OcHOBBI 10 1 bubnuotexa [JOK
' TEPMOJINHAMUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnmuorexa [JOK
' BemecTra. Ma3oBbie https://m.edso00.ru/7f41bf72
TIePEeXO0/IbI
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 IIEKTpOCTATHI 10 L https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
4. AJIEKTPUYECKUM TOK. 12 1 1 bubnnorexka [HOK
' ToKHU B pa3IUYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
PesepBHOE Bpemst 2
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnubie | IlpakTuyeckue
n/n Bceero u3ydyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®duznka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo pusuku B popMupoBaHUH
2 COBPEMEHHOM (El)a HOU K(z I’EI/IHIE)I MHpa, B 1 bubsmorexa [IOK
P e P “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTHYECKOU JIEATECIbHOCTH JIFOICH
Mexannyeckoe AsrkeHre. OTHOCUTEIbHOCTD
3 MexXaHH4eCcKoro aBmkeHus. [lepeMenienne 1 bubmorexa [IOK
A - HepeMet ’ https://m.edso00.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE IPAMOJIMHEMHOE IBIKESHIE 1 bubmorexa LIOK
P p g https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPAMOJIMHENHOE 1 bubmmnoreka HOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majeHue. Y CKopeHue 1 bubmmoreka IIOK
CcBOOOIHOTO MaJEHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[prxenue 1 bubmmoteka IIOK
MaTepHUaIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anumest.
8 HMuepuuanbablie cucTeMbl oTcueTa. [1lepBoIit 1 bubmorexa HOK
P P Hep https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca tena. Cuita. IIpuHIun cynepno3uiun
9 cui. Bropoii 3akoH HI:,K)TOHa 3’11:[ ’ 1 bubmorexa LIOK
' p B a https://m.edsoo.ru/ffOc3be8
MarepuaibHON TOUKU
. bu6 OK
10 Tperwnii 3akoH HeroTOHA 17151 MaTepHATBHBIX 1 nosmoteka I

https://m.edsoo.ru/ffOc3be8
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TOYCK

1 3akoH BceMUpHOTO TsiroteHus. Cuia bubnunoreka LIOK
TsKkecTH. 1lepBas kocMuuecKkas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuia ynpyroeri. 3akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunment tpenus. Cuna
13 COIIPOTHUBIICHUS TIPU JBWKCHUU TEJa B bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WIN ra3e
[loctynarenbHoe U BpaliaTreiabHOE ABHKEHUE
14 a0COFOTHO TBEPIOTO Tella. MOMEHT CHITBI. bubmmoreka [JOK
[liievo cumbl. YciioBUst paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbsc MaTepualIbHOW TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. MIMITynbe cuibl. 3aKOH Bbu6moteka [JOK
COXpaHEHUs UMITyibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunernueckas
16 SHeprus MaTepuaabHOW ToukH. Teopema 00 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHECHUN KHHETUICCKOW YHEPTUU
[TorenuuansHas sueprus. [loTennuanbpHast
17 SHEPTHUsl yIpyro aeGopMupoBaHHOM bubnnorexa [JOK
npykuHbl. lloTeHManbpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToreHnanpHbIe ¥ HEMOTEHIIUATBHBIEC CHITBI.
CBs13b paOOTHI HEMOTEHIMATBHBIX CHII C
18 W3MEHEHHEM MEXaHUYECKOH dHepTun bubnmorera LHOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHHYECKOH dHepTrun
JlaGopatopHnas pabora «lccnenoBanue cBsizu
19 paboThI CHITBI C U3MEHEHHEM MEXaHUYeCKON

SHEPrUM TeJla Ha IPUMEPE PACTKEHUS
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PE3UHOBOI'O XTyTa»

20

KonrtponsHas pabora no teme «KunemaTuka.
JuHamuka. 3aKOHbI COXPaHEHHUS B
MEXaHHUKE»

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KHHETUYECKON Teopuu. bpoyHoBCcKoe
newkenue. dubdysus

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABHKCHUS U B3aUMOJICHCTBUS
YyacTHI BenecTBa. MoJiesn CTPOCHHUSI ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monexyn. KonnyecTBo BeriecTsa.
[TocTostnuast ABoraapo

24

TemnnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Llenscus

25

WUneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
KHHETHYECKOM OHEPTIUU ABHUKXCHUA MOJICKYIIL.
VYpaBHenne MeHneneeBa-Kiamnelipona

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

JlabopaTtopHas pabota «lccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3ay

29

H3onporiecchl B €aqbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

but6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss sHEPrUs TEPMOJANHAMUYECKON
CHCTEMBI U CITIOCOObI €€ N3MEHEHUSI.
KonuyectBo TemnoTs u pabota. BHyTpenHss
9HEPrusl OJJHOATOMHOTO HJEAJIBHOTO Ta3a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenaun

bu6nunorexa LIOK
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https://m.edsoo.ru/ff0c5c36

VYV nenbHast TENI0EMKOCTD BEIECTBA.

32 KonnuecTBo TeI0Thl pH Terionepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHbIl TIporecc
33 IIepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
IIPUMEHEHHUE K U30IpoLeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatuMocTh poI1ieccoB B IPHUPO/IC. bubnmnoreka HOK
34 .
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi bubmuoreka [IOK
MaII{HbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1/{
37 DKoJIoTHYeCKHe POOIEMbI TEIIOIHEPTETHKH
38 O6o06mmaromuii ypok «MolteKysipHast bubnmnorexa [JOK
¢usnka. OCHOBBI TEPMOIMTHAMIKI https://m.edso00.ru/ff0c6938
KonTponbhas padota no teme
39 «Mounekynspras puznka. OCHOBBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKN»
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Hcnapenue n kuneHue https://m.edsoo.ru/ff0c63b6
41 AOcCoI0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubmmoteka IIOK
BOo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramumueckue u
42 amop(HbIe Tesna. AHU30TPOINHS CBOWCTB bu6muoreka [JOK
KpucTayioB. Kuaknue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbI
43 [InaBneHne u kpucTauM3anus. Y qesbHas bubnuoreka [IOK
TerioTa TiaBneHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6nunorexa LIOK
44 YpaBHeHie Tenosoro banarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anys Tei. DISKTPUICSCKUH 3apsl. bubnuoteka [JOK
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I[Ba BHU/JIAa SJICKTPUYICCKHUX 3aps/10B

https://m.edsoo.ru/ffOc6bcc

[IpoBOHUKHU, TUBTIEKTPUKHU U

46 IIOJIYIIPOBOJTHUKHU. 3aKOH COXPAHEHUS buGnuorexa [IOK
yap ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
47 B3anmopeiictBue 3apsanoB. 3akoH Kynona. bubnmoreka [JOK
To4deuHblid SIEKTPUIYECKUI 3apsi]T https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTB 2JIEKTPUYECKOTO MOJIS.
48 [TpuHIMDO CyHEepHO3UIINT SIIEKTPHIECKAX buGnuorexa [IOK
P N yrep . p https://m.edsoo.ru/ffOc6df2
nosier. JIuaun HanpsHKEHHOCTH
49 PaboTa cuit 371eKTpoCTaTHUeCKOro MmoJIsl. bu6nmorexa LIOK
ITorennuan. PasHOCTH IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOHHMKY U AUDIICKTPUKHU B
50 DIIEKTPOCTATUYECKOM IIOJIE bubnnorexa [JOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
bubnunoreka LIOK
51 OnekrpoéMmrocth. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MIIOCKOr0 KOHAEHCATOpa. bubmuoreka [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabora "M3mepenue 1
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMIMPOBAJIBHOTO anmnapara,
CTPYHHOT'O IPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMIIeHHE IEKTPOnpuOopoB
DIIEKTPUYECKHM TOK, YCIIOBHS €70
55 cymectBoBanus. [Tocrosunsiil Tok. Crita
toka. Hanpspxkenue. ConporuBieHue. 3akoH
Oma 11 ygacTka 1enu
[TocnenoBarensHOE, MapaIeIbHOE,
but6mmoreka [IOK
56 CMENIaHHOE COEMHEHNE TPOBOIHUKOB. 0.5

Jlaboparopnas pabota «M3yueHue

https://m.edsoo.ru/ffOc74f0
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CMCHIAHHOTO COCIUHCHU PC3UCTOPOB»

PaboTa 1 MOLTHOCTB 3JIEKTPHUYECKOTO TOKA.

bubnunoreka LIOK

o7
3axoH /xoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa 11 ITOJIHOM (3aMKHYTO)
anekTpuyeckoit nenu. Koporkoe 3ambikaHue. BuG 10K
nonIoTexa
58 JlabGopaTtopHas padorta «3mepenne 2J1C 0.5
paTOpHatp P A https://m.edsoo.ru/ff0c7ae0
HCTOYHUKA TOKA U €0 BHYTPEHHETO
COIPOTHUBIICHUS»
DneKTpOHHAs TPOBOJAUMOCTD TBEPABIX
59 METAJIJIOB. 3aBUCUMOCTD CONPOTUBIICHUS
METaJUIOB OT TEMIIEPaTypHI.
CBepXIpOBOIMMOCTh
60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKHU, UX COOCTBEHHAS U
61 puMecHas npoBoauMocTb. CBoiicTBa p—N- buGnuorexa [IOK
P P ' https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEeKTPUUYECKHUI TOK B pacTBOpax
pacriaBax 3JIEKTPOJIUTOB. bubmmnoreka HOK
62
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNEeKTpUYECKH TOK B razax.
N N bubmuoreka [{OK
63 CamocTosTeNbHBIN 1 HECAMOCTOSTENBHBIN
https://m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nasma
DnexTpuueckue mpudophl U yCTPOUCTBA U X
64 1§ aKTIEIIeCKOG 1| IEMCH:HI/IG }{'[ I;BI/IJ'Ia bubmmorexa [JOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
but6mmoreka [IOK
65 O06o0maromuit ypok «IeKTPOAMHAMHUKAY
HIAIOTHH Yp poat https://m.edsoo.ru/ff0c88be
66 KonrtponsHas pabora no teme bu6muoreka [JOK

«Qnekrpocraruka. [locTossHHbBIN

https://m.edsoo.ru/ffOc8a8a



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

JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX

cpenax»
PesepsHblil ypok. KonTponbHas padora no Bu6mmoteka [JOK
67 1
Teme "DnekTpoanHamMuka” https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maomuii ypox o 1 bubnmoreka [JOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

®dusuka, 10 knacc/ Kacesnos B.A., O6111eCcTBO ¢ OTpaHUUCHHONM OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. ®uszuka. 10 knacc. ba3oBblit ypoBeHb. Y4UEOHUK C DIIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 kiace. ba3oBslit ypoBeHb. Metoaunueckoe nocoodue (aBrop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. ba3oBslil ypoBeHns. Terpaab ais 1adopaTOpHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).

4. ®uzuka. 10—11 kinaccel. bazoBbiii ypoBeHb. KoMIuiekT TeTpagei 1isi KOHTPOJIbHBIX
pabot (aBTop B. A. KacbsiHOB)

5. ®uzuka. 10 knacc. Junaktuueckue kapTouku-3aaanus (aBTopsl M. A.

VYurakos, K. M. YiakoB).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1 http://nsportal.ru - cormanbHas ceTh pabOTHUKOB 00pa30BaHMSI.

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

3 http://festival.1september.ru/articles/ - hbectuBab negarornyeckux uaei

«OTKpBITHIN ypok».4 http://www.fizika.ru/ - caiT s yuureneit GU3uKu U UX YIYSHUKOB.
5 http://www.physics.ru/ - matepuasl o Gpusuke.

6 www . ege .edu.ru - uadopmarmonHslii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komwiekus [IOPoB
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