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HOACHUTEJIbBHAA 3AIINCKA

[TporpamMma o ¢usnke 6a30BOro YpoBHSI Ha YPOBHE CpeHEro odmiero oopazoBanus pazpaboTaHa Ha
OCHOBE IIOJIO)KEHUH U TpeOOBaHMH K pe3yjapTaTaM OCBOEHHS OCHOBHOU 00pa30BaTelbHON IPOrpaMMBI,
npencrasieHHbix B PI'OC COO, a taxke ¢ yuétoMm ¢enepanpHoi paboueil mporpaMMbl BOCHHTAHUS H
KOHIICTILIMY TPeroaBaHus yueOHoro npeamera «Pu3nuka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
®denepanny, peaji3yrolIMX OCHOBHbIE 00pa30BaTElIbHbIE IPOrPaMMBbI.

CopeprxaHue porpaMmsl 1o (GU3UKE HAMpPaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHON KAPTHHBI
mupa oOyqaromuxcss 10—11 kimaccoB mpu oOyueHnn ux (usnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeATeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PIOC COO «
IUIAHUPYEMBIM  JIMYHOCTHBIM, IPEIMETHBIM M METalpeIMETHBIM pe3yiabTaTaM oOOyueHHus, a TakKke
YUUTBHIBAET HEOOXOJIMMOCTb pPEAU3alUd MEKIIPEIMETHBIX CBsI3e (U3UKU C €CTECTBEHHO-HAy4YHbIMU
yueOHBIMH NpeaMeTaMu. B Hell ompenensioTcsi OCHOBHBIE LIE€AM M3y4deHHUsS (U3MKH Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHusl, MJIAHUPYEMbIE PE3YNIbTAaThl OCBOECHUS Kypca (DU3HKU: JTUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [UTaHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (M3UKH Ha 0a30BOM YpOBHE, B TOM YMCJIE NPEAMETHBIE
pe3yJbTaThl 10 roj1aM 00y4eHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®du3rka Kak Hayka 0 Haubosee oOIIMX 3aKOHAaX MPUPO/JIbL, BHICTYIAs B KauecTBE y4eOHOTO MpeaMera
B IIIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIAJ B CHUCTEeMYy 3HaHUW 00 okpyxaromem mwupe. LIkombHBIN Kypc
(bU3MKN — cHCTEMOOOPa3yIOMIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (hU3NUYECKHe
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SBJIICHUM, NU3Y9aeMbIX XUMHUEH, OMoJIOTHEH, (hru3ndeckoi reorpaduei
u acTpoHoMueid. lcrnonp3oBaHue U akTUBHOE NMpUMEHEHUE (U3NYECKUX 3HAHUN ONpefeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOIMH B cepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJTy4eHUs
HOBBIX MAaTEpUAJIOB C 3aJaHHBIMHU CBOMCTBaMHM M Apyrux. M3ydeHue (U3MKH BHOCUT OCHOBHOM BKJaJ B
(bopMupoBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydaromuxcs, B pOPMUPOBAHUE YMEHUN TPUMEHSATh
Hay4HbIIl METOJI IO3HAHUS IIPH BBITIOJHEHUN UM Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca ¢u3uKu sl YPOBHS CPEIHEro OOIIero 00pa3oBaHUs MOJOXKEH PSJl HIICH, KOTOPHIS
MO>KHO pacCMaTpHUBaTh KaK IMPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypcC SIBJISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3JesoB (PU3HMKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOHM, TaK U COBPEMEHHON (PH3HUKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hell Marepuan Kypca (U3MKH OOBEAMHEH BOKPYT
¢usnyeckux reopuil. Beaymum B kypce siBisiercs pOpMUPOBaHUE MPEACTABIECHUHN O CTPYKTYPHBIX YPOBHSAX
MaTEpHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanosaraeT UCIoyib30BaHEe I'YMaHUTAPHOIO NMOTEHLMAIA
(¢u3n4ecKoll HayKd, OCMBICIEHUE CBSI3W pa3BUTUA (U3MKM C pa3BUTHEM OOIIEeCTBa, a TaKXe ¢
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIeMaMHU.

Hoes npuxnaomnoti nanpagnrennocmu. Kypc GU3MKM npeznonaraeT 3HaKOMCTBO € IIMPOKHM KPYrom
TEXHUUYECKUX U TEXHOJOTMYECKUX IIPUIIOKEHNUN U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanu3yerTcs NOCPEICTBOM BBEACHUS IEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C Pa3BUTHEM TEXHUKUM U TEXHOJOTHH, a
TaKke 00CyKAeHUs MpoOIeM paloHAIBLHOTO MPUPO/IOTIONB30BAHUS U HKOJIOTMUECKONH O€30I1aCHOCTH.

CrepxHEBBIMH JIEMEHTaMU Kypca (HU3UKH Ha YpOBHE CpeIHero oOIIero oOpa3oBaHUs SBISIOTCS
¢u3nueckue Teopun (popMupoBaHHe NPEACTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3MUECKON TEOPUH, POIIH
(yHJAMEHTAJIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX IPEJACTABICHUSAX O NPUPOJE, TpaHUIax
MPUMEHUMOCTH TEOPHM, JJIs1 ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U IPOIIECCOB).

CuCTeMHO-JIeITETbHOCTHBIM TOAX0Jl B Kypce GHU3MKU peaau3yeTcs MpexJe BCero 3a Cyér
OpraHu3alluM SKCIEPUMEHTAIBHON AeaTenbHOCTH oOydatomuxcs. s 6a30BOro ypoBHs Kypca (GU3UKUA —
3TO HCIOJIb30BaHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMMe Mo (HU3MKe OOBEAMHEHBI B OOLIMHA CHHMCOK YYEHHMYECKUX NPAKTUYECKUX padoT.
Bbienenne B yka3aHHOM TIiepedHe J1a0OpaTOpHBIX pabOT, MPOBOAMMBIX JUIi KOHTPOJS U OLEHKH,
OCYIIECTBISETCS YYaCTHUKaMH OOpa30BaTENBHOIO IpoIlecca MCXO/As M3 OCOOEHHOCTEH IUIaHMPOBAHHS U



ocHamieHusi kaOuHera ¢usuku. Ilpu sTOM oObOecreunBaeTcsi OBIAJCHHE OOYYAIOIMIMMUCA YMEHHUSIMH
MPOBOJNTh KOCBEHHBIC WM3MEPEHUS, UCCIICOBAHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH WM IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPETIOKEHHBIX THIIOTES.

Bonpimoe BHUMaHuE yaenseTcs PENICHHIO PacuéTHBIX W KAdeCTBEHHBIX 3amad. [lpu sToM st
pacu€THBIX 3a/1a4 MPUOPHUTETOM SIBIISIFOTCS 337a4M C SIBHO 33J1aHHON (PM3NYECKO MOJIENbI0, TIO3BOJISIONINE
MIPUMEHSTHh U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jielia Kypca, Tak U MHTETpUPYs 3HAHUS
U3 pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/ad MPHOPUTETOM SIBIISIIOTCS 3aJaHUs Ha OOBsICHEHHE
NpoTeKaHus (PU3NYECKUX SBICHHUI U MPOLIECCOB B OKPYKAIOIIECH KU3HU, TpeOyIomue BoI0opa GU3MIECKOM
MOJICJH JJISl CUTYaIliH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu OPI'OC COO k maTepuaibHO-TEXHUYECKOMY OOECIeUEHHUIO
yueOHOTOo Tporecca 0a30BBIil ypoBeHb Kypca (M3WKHM Ha YPOBHE CpelHEro o0mero oOpa3oBaHus JTODKEH
W3Yy4aThCs B YCIOBHUSAX IMPEIMETHOTO KaOWHeTa (U3WKH WM B YCIOBHUSX WHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIa. B KabuHeTe PU3UKU OJDKHO OBITh HE0OXoauMoe JabopaTopHoe
00opymoBaHUe TS BHITIOJTHCHHS YKa3aHHBIX B MPOTPaMMe TI0 PU3UKE YICHUISCKUX MPAKTHUSCKUX PaboT u
JEMOHCTPAIIHOHHOE 000PyIOBaHHE.

JleMoHCTpaloHHOe 000pyIOBaHWE (OPMHUPYETCS B COOTBETCTBHHM C IMPHHIMIIOM MHHHUMAIIBHO U
JOCTAaTOYHOCTH M OOECIeYrBaeT MOCTAHOBKY IIEPEUYHCICHHBIX B TIpOorpaMMe IO (HU3HMKE KIFOUYEBbIX
JEMOHCTpAIIVMIA JIJIST UCCIICIOBAHUS N3Y9IaeMbIX SIBJICHHI M MIPOIECCOB, SMITMPUICCKUX U (PYHIAMEHTATHLHBIX
3aKOHOB, MX TEXHUICCKUX MPUMCHCHHIA.

JlaGopartopHoe 000pyaOBaHHE MJIsi YYEHHYECKHUX TMPaKTUYECKHX paboT ¢dopMupyercss B BHIE
TEMaTHYECKHX KOMIUIEKTOB M 00eCIeuMBaeTcs B pacu€Te OJHOTO KOMIUJICKTa Ha JABYX OOYdJarOIIMXCS.
Temarndeckne KOMIUIEKTHI JaOOpaTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAHNN aHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX M3MEPUTEIBHBIX CHCTEM B
BHJIE ITU(PPOBBIX Ja00OpaTOpuil.

OCHOBHBIMH TEISIMU U3YYCHHs GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

¢ (hopMHpoBaHNEe UHTEpEca U CTpPEeMJIeHHUs 00yJaromuXxcs K HAydHOMY U3YYEHHUIO IPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CITOCOOHOCTEH;

®pa3BUTHE MPEJCTaBICHUM O HAYYHOM METOJE IMO3HaHUA U (POopMHpOBAHHE HCCIEAOBATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIHUM SIBICHUSM;

¢ hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3y4eHHs] OCHOB CTPOCHHUS MaTepuul U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

¢ hopMHUpoBaHUE YMEHHI OOBSCHATH SIBJICHHSI C WCIOJIb30BaHHEM (DU3MUYECKUX 3HAHUN M HAyUHBIX
JI0Ka3aTeNIbCTB;

¢ hopMHpoBaHKEe MPEJCTABICHUN O POIH (PU3UKHU ISl Pa3BUTHS APYTrUX €CTECTBEHHBIX HAayK, TEXHUKH
Y TEXHOJIOTHIA.

JlocTrkeHue 3Tux 1eneid ooecrneynBaeTcsl pelieHHeM CIIEIYIONUX 3aa4 B MIPOLIECCe U3yUeHUs Kypca
(bu3KMKN Ha YPOBHE CpeTHEro 001ero 0opa3oBaHus:

¢ [IpHOOpETEeHNE CHUCTEMBbl 3HAHUKH 00 OOHUX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOUAsE MEXaHUKY, MOJIEKYISIpHYIO (DHU3UKY, SJIEKTPOJAMHAMUKY, KBAHTOBYIO (H3UKY U DIEMEHTHI
acTpo(pHU3UKH;

¢ hopMHUpOBaHNE YMEHHUI MPUMEHSATh TEOPETHUECKUE 3HAHUS I OObSICHEHUS (PU3HUECKUX SIBJICHHI B
MPUPOJIC U AJI IPUHATUS MIPAKTUUYECKUX PELICHHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHMs] Pa3TUYHBIX 33/1ad C SBHO 3aJaHHON (U3MYECKON MOJenblo, 3ajad,
MOAPA3yMEBAIOIINX CAMOCTOSATENbHOE CO3/1aHue (HU3NIECKON MOIETH, aIeKBaTHOM YCIIOBUSAM 3a]1a4H;

eIOHMMaHHEe (PU3UYECKHNX OCHOB M TMPHUHIMIIOB JEHCTBUS TEXHHYECKHX YCTPOICTB H
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

®OBJIQJICHUE METOJaMH  CaMOCTOSITENIbHOTO  IJIAaHUPOBAaHUS W TpOBeNeHUs  (pU3MUecKux
SKCMEPUMEHTOB, aHalN3a U HMHTEpHpeTanuu HWHGOPMAIMU, OMpPENeNIeHUs JOCTOBEPHOCTH MOIYYEHHOTO
pe3ynbTrata;

®CO3JIaHME YCIOBUM JUIsI  pa3BUTHS YMEHUH  MPOEKTHO-HCCIEAOBATEIbCKOW, TBOPUYECKOM
JEeSITEeTHOCTH.



Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE CpeaHEro oduiero oOpasoBanust orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 1aca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipenyaraemslii B mporpamMMe no (u3MKe nepedeHb JTad0paTOPHBIX U MPAKTUYECKUX paboT ABIsAETCA
PEKOMEH/IOBaHHBIM, YUYUTENb JAejaeT BbIOOp MpoBedeHHs JTaOOpaTOPHBIX PabOT M ONBITOB C YYETOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®u3uka — HayKa o npupone. Haydnsle MeTobl TO3HAHMS OKpYy)xaromero Mupa. Pons skcnepumenTa u
TEOPHUH B MPOIECCE TO3ZHAHUS MPUPOJIBL. IKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (u3nyecKux sBJICHUN U mpoueccoB. Hayunble rumnote3pl. @uznyeckue 3aKOHBI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [ [pHHIINIT COOTBETCTBHSL.

Pons u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI MHMpA, B MPAKTUUYECKOM
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AHasoroBbie U IU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe aBWKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro JBWKeHusa. Cucrema oOTcUéTa.
Tpaexropust.

[Tepemernienne, cKOpOCTh (CpeaHssE CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHE MaTepHAIbHON
TOYKH, UX MPOEKIIMH Ha OCH CUCTEMBI KoopAuHAT. ClI0)KEeHHE TTepEeMEISHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHENHHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH KOOPIAMHAT,
CKOPOCTH, YCKOPEHHUS, IIYTH U TIEpEMEIICHUSI MaTePHAIbHONW TOYKH OT BPEMEHH.

CBoboaHoe majienre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuueiitHoe nBwxeHue. J[BUKEHHE MaT€pUATbHOW TOYKH O OKPYKHOCTH C TMOCTOSHHOW MO
MOJYJTI0O CKOPOCTBIO. YTJIOBasg CKOPOCTh, JUMHEHHas ckopocTh. Ilepmog u dyactora oOpamieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnueckre ycTporuCcTBa U MPAKTUUYECKOE MPUMEHEHHE: CIUAOMETP, IBHKEHNE CHAPAIOB, LICITHBIE U
PEMEHHBIE TIEpEeaaAYN.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALIAS KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHNA C UCIOIH30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrxkeHus Tena, OpolIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIETICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOLICHUS] MEXIY MYTSIMH, NPONUIEHHBIMH TEJIOM 3a IOCJEI0BATEIbHbIE PABHbBIE

MMPOMCIKYTKH BPEMCHHU IIPHU PABHOYCKOPCHHOM JABWKCHUU C HayaJbHOH CKOPOCThBIO, paBHOﬁ HYIIIO.
HSy‘IeHI/IC JABHIKCHUA LIApHUKa B BSI3KOH KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIeHHOr0 TOPHU30OHTAIBHO.
Tema 2. lunamuxa
[Tpuniun otHocuTensHOCTH ["anunes. [lepssliii 3akoH HeroToHa. MIHEpumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unnu cui. Bropoii 3akoH HeroToHa A1 MaTepuaabHOU TOUKH.
Tperunii 3akoH HeI0TOHA [171s1 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHpHOTo TaAroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunsl Tpenus (mokosi, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus

CKOJIBKCHUSA U CUJIa TPCHUS ITOKOS. KOB(l)(I)I/IL[I/ICHT TPCHUA. Cuna COMMPOTHUBJICHUSA IIPU ABUKCHHUU TCJIa B
KHUAKOCTHU WUJIM I'a3c.

HOCTyHaTeJ'ILHOC H BpalllaTCJIIbHOC ABUKCHHUC a0COJIFOTHO TBép,Z[OFO TCIa.
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHHA. IIneyo cumel. YciaoBus PaBHOBCCHA TBépIIOI‘O TCIa.



TexHuueckue ycTpoiiCTBa M NMPaKTUUYECKOE NPHUMEHEHUE: IOJIIUITHUKY, ABM)KEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT AepopmMariu.

HeBecomocts. Bec Terna npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHEeHHE CUJI TPEHUS TOKOSl, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3yuenue nBuxenust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIIKX B MIPYKUHE U PE3UHOBOM 00pasIle, OT UX
nedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPAOTO TeJla, MMEIOIIErO OCh BpPalllEHUSI.

Tema 3. 3akonvl coxpanenus 6 MmexaHuke

Nmiynsc MaTepuanbHO TOUKHM (Te€da), CUCTEMBI MaTepHAIbHBIX TOUeK. VIMITyIbC CHIIBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXpaHeHUsl uMIyibca. PeakTuBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprusi MarepuaibHOl ToUku. Teopema 00 N3BMEHEHUU KHHETHYECKON SHEPTUH.

[lorenmmaneHas oHeprusa. lloTeHumanbHas »SHeprust ymnpyro AeGopMHpPOBAHHOW MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3eMIIH.

[ToreHumanpHble U HEMOTEHLUANbHBIE CUIIbL. CBsI3b PabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBECHHS.

TexHudeckne ycTpoWCTBA M NPAKTHYECKOE NPHUMEHEHHUE: BOAOMET, KONED, NMPYKUHHBIA MHCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMILYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexoa MOTEeHUMATIBHONW SHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3yueHne abcotOTHO HEYIIPYTOro yAapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3m pabOThl CHJIBI ¢ W3MEHEHHEM MEXAaHMYECKOM SHepruM Tena Ha IMpuMepe
PacTsDKEHHs] PE3UHOBOIO XKIYTa.

Pazpnen 3. MouiekyasipHasi GU3MKAa U TEPMOJAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOL MeopUul

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIAPHO-KMHETUUECKOW TEOpUHM U HUX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBumxenue. Auddys3us. Xapakrep IBUKEHHUS U B3aUMOJCHCTBUS 4acTHl] BelecTBa. Mozenu
CTPOEHHUS ra30B, KUAKOCTEH M TBEPABIX TeN M OObSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl MoJiekyi. KonnuectBo Bemectsa. [loctosanas ABoranpo.

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KMHETUYECKONW TEOPUHM HJIEAIBHOTO
raza. AOGCONIIOTHas TemIeparypa Kak Mepa cpelHel KMHETHYEeCKO 3HEepruu TEIIOBOrO JIBUIKEHHUS YaCTHIL
raza. [llkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akoH
HanbToHa. M3omporeccsl B HAEaTbHOM Tra3e ¢ IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ paduueckoe
IpeJICTaBIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texuuueckue ycTpoiicTBa U MPaKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbITH, JMOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BEIECTBa, (GOTOrpaduu MOJIEKYT OpPraHMYECKHX
COCIMHECHUM.

OmnbiTe! 0 AU} Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSL.

Mogens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOLIME CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBUSL.

Monens, WUTIOCTpUpYIOLIas IpUpoLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OnpIThI, HJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, H30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

OmnpeneneHne Macchl BO3/AyXa B KJIACCHOW KOMHAaTe Ha OCHOBE H3MEpPEHHH OO0bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y [TapaMeTpaMU COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmoannamuueckasi cucreMa. BHYTpeHHsIsI SHEPrus TEpPMOJAMHAMUYECKON CHCTEMBI U CIOCOOBI €€
n3MeHeHus. KonnuectBo TemnoTsl ¥ paboTa. BHyTpeHHss sHEprust 0JHOATOMHOTO HealbHOro ras3a. Bussl
TEIUIoNepeiau: TEeIUIONPOBOAHOCTh, KOHBEKIMS, U3Iy4eHHE. YenbHas TEMJIO0EMKOCTh BEIECTBa.
KonunuecTBo TemaoThl npu Temuonepeaaye.

[Tonsarue 06 ammabatHOM mpouiecce. [lepBriil 3ak0H TepMoauHaMHKHU. [IpuMeHeHrne mepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas untepnperanus padboTsl rasa.

Bropoii 3akon TepmoanHamMukid. HeoOGpaTUMOCTE TIPOIIECCOB B MMPUPO/IE.

TemoBbie MamuHbl. [IpuHIKIBL AeHCTBUS TEMIOBBIX MalnH. [IpeoOpa3zoBaHus SHEPTUU B TETJIOBBIX
MammnHax. Koadduuuent nonesnoro aeiictBust teruioBod mamubbl. Hukn KapHo u ero xoadduimeHt
MOJIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TETNIOIHEPTE€TUKH.

Texnuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTaTeNlb BHYTPEHHETO CropaHus, ObITOBOI
XOJIOIMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpPrUM Teja MPH COBEPIIEHUU pabOThI: BBUIET MPOOKH M3 OYTBUIKU MOJ
JEHCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue 3pupa B JJaTYHHOU TpyOKe MyTéM TpeHHUsl (BUICOIEMOHCTPAIINS ).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypbl) Tella Ipu Teronepeaaye.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. Dazoewvie nepexoovt

[Tapoobpa3zoBanue u kouaeHcauusa. HWcmapenue u kuneHue. AOCONIOTHAE M OTHOCHUTEJIbHAS
BIIQXKHOCTH BO3/yxa. HachlleHHbIN map. Y aenbHas TerioTa napooOpa3oBaHus. 3aBUCUMOCTb TeMIepaTypbl
KUIIEHUS OT JIaBJICHHUSI.

TBépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KpucTaioB. JKuakue
kpuctayybl. CoBpeMeHHble Marepuainbl. [lnaBnenue u kpuctammusanus. YJenbHas TEIJIOTa IUIABICHHUS.
Cybnumarusi.

YpaBHEeHHE TEIJIOBOTO OanaHca.

Texnuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETD,
TEXHOJIOTMU TOJy4YE€HHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCII€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUs KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepenue OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Pasnen 4. DiiekTpoanHaMuKa



Tema 1. Inekmpocmamuka

DnekTpu3aius Tela. OJeKTpudecKud 3apsia. JBa Buga sjekTpuueckux 3apsanoB. [IpoBoaHuKku,
JURJIEKTPUKHU U TIOJIYIIPOBOIHUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsijia.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHblil aekTprUUecKuil 3apsia. DJIEKTPUUYECKOE MOJIE.
Hanpsok€HHOCTE  dnekTpuyeckoro mois. lIpuHnmm Cynepno3uuuvu  JIEKTPUYECKUX MoJied. JIuHum
HaIpPsHKEHHOCTH DJIEKTPUUYECKOTO MOJIS.

PabGora cun anmekrpocrarnueckoro moss. Ilorennman. PasHocts moreHimanoB. [IpoBomHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATHYECKOM MoJe. JudnexkTprudeckast IpoOHUIIAaEMOCTb.

OnextpoéMkocTh. KoHneHcarop. DaeKTpoEMKOCTh MJIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKE€HHOIO
KOHJIEHCATOPA.

TexHuuecknue  yCTpOMCTBA M MPAKTUYECKOE  MPUMEHEHHUE:  DJIEKTPOCKOM,  AJICKTPOMETP,
ANEKTPOCTATUYUECKAs] 3alllMTa, 3a3€MJICHHE OJJIEKTPOINPHOOPOB, KOHIEHCATOpP, KOMHPOBAIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JI€ 3aPSKEHHBIX TEl.

[TpoBOAHMKH B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD IIEKTPOEMKOCTH TUIOCKOTO KOHJECHCATOPa OT IUIOMIAAM TUTACTHH, PACCTOSIHHUS MEXKTY
HUMH U TADJICKTPUIECKOH TIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHUI TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTpUYECKOro Toka. Mctounuku toka. Cuiia Toka.
[TocTosiHHBIM TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LETnH.

DJIEKTPUYECKOE COMPOTHUBIICHHE. YJIETbHOE CONPOTHBJIEHHE BemiecTBa. [lociaegoBarenbHoE,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE TIPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—Jlenna. MOMHOCTD 3JEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CHUJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Oma Il MOJIHOM
(3aMKHYTOM) AyIeKTpuueckoit nernu. KopoTkoe 3aMbIkaHHE.

ONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHBJICHUS METALUIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX IYYKOB.

[TonynpoBoanuku. CoOCTBeHHass M MPUMECHas MPOBOAUMOCTH MOJIYNPOBOAHUKOB. CBoiicTBa p-N-
nepexojia. [lomynpoBoJHUKOBEIE TPUOOPHI.

DNEeKTPUYECKUM TOK B PAcCTBOpPAX M pacIjiaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs TUCCOLMALMS.
DIeKTpOoIu3.

DneKTpuYecKuil TOK B razax. CaMOoCTOSTEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckne yCTpoWCTBa W MPAKTHUYECKOE NPUMEHEHUE: aMIepMEeTp, BOJBTMETP, peocTar,
WUCTOYHUKHA TOKa, ODIIEKTPOHArpeBaTelbHble MPHOOPHI, JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COTMPOTHUBIICHUS, BaKyYyMHBI IUOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOIYIMPOBOTHUKOBBIM AHO,
rajabBaHHUKa.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS] LMJIMHJIPUYECKUX TMPOBOAHUKOB OT JJIMHBI, IJIOIIAJMA MONEPEUHOTO
CEYEHMS U MaTepHaa.

CMmelanHoe coeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe m3MepeHue >MeKTpOoABMKYIIEH cuibl. KOpoTKoe 3aMblKaHHE TalbBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO CONIPOTUBIICHUS.



3aBUCUMOCTb CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS POBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKkTpoABUKYIIEH CUITbl HCTOUHUKA TOKA U €M0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmonenue snexTpoaunsa.

MexnpeameTHble CBSI3U

Nzyuenue xypca ¢puzuku 6a3oBoro ypoBHs B 10 Kimacce OCymIeCTBIsETCA ¢ YIETOM COACpPKATEIbHbIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAayyHOTO IIO3HAHMS: SBJICHHE,
HaydHbId (akT, rTHUNoTe3a, ¢u3MYecKkas BEIUYMHA, 3aKOH, TEOpHs, HaOMI0IeHne, OSKCIIEPUMEHT,
MOJEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEWHas ¢QyHKuMs, napaboja, rumnepdosa, HX
rpaduKu U CBOWCTBA, TPUTOHOMETPHUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusn: mexaHnueckoe IBM)KEHHE B KUBOUM mpupozae, Mudpdy3us, 0cMOC, TEIIO0OMEH KHUBBIX
OpraHu3MoB (BH/JIbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DJICKTPUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEIUIOBble CBOWCTBAa TBEPABIX TeJ, KHUIKOCTEH U Ta30B, 3JEKTPUYECKHE CBOMCTBA METAILJIOB,
ANIEKTPOJIUTUYECKAS AUCCOIUAIIMS, TAIbBAHUKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBWKEHUHN C MCIOJIb30BAaHHMEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHUKE,
MOAIIUITHUKY, HCIOJb30BaHUE 3aKOHA COXpPAHEHMsI MMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JApYrue),
JIBUTATENb BHYTPEHHETO CTOpaHus, mapoBas TypOHHA, OBITOBOM XOJIOJAWIBHUK, KOHAULHUOHEP, TEXHOJIOTUU
MOJIyY€HUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpUAIOB, M HAHOTEXHOJIOTHUH,
ANIEKTPOCTATUYECKAsi  3allliTa, 3a3eMJICHHE  JJIEKTpPONpHOOpOB,  KCEPOKC, CTPYHHBIM  IpHUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, TEKTPOOCBETUTEIbHBIE TPUOOPHI, raTbBaHHKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[Toctosinupie MarHuThl. B3auMoneldcTBHE TOCTOSIHHBIX MArHuToB. MarnuTtHoe 1ose. Bektop
MAarHUTHOM WHAYKUUM. [IpuHUMIO Cyneprno3uuuu MarHuTHbIX Tojied. JIMHUKM MarHUTHOM WHIYKIUH.
KaprruHa nuHui MarHMTHOM MHAYKUIUHU T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarsuTHoOe Moje MNPOBOJHMKA C TOKOM. KapTuMHa JWMHUN MHAYKIMM MAarHUTHOTO TOJIA JJIMHHOIO
MPSIMOTO TPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO IPOBOJHMKA, KaTymku ¢ TokoM. OmbIT Opcrexa.
B3aumopaelicTBre mpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAIPaBIICHUE.

Cuna JlopeHnua, e€ MoAynb W HampaBlieHHE. J[BM)KEHHE 3apsyKEHHOM 4YacTUIl B OJHOPOJHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SIBneHue 3MeKTpPOMarHuTHOW MHIAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIUU. DJIEKTPOABUKYIIAS
cuiia UHAYKIMH. 3aKOH 3JI€KTPOMarHuTHOM MHAYKIu dapanest.

BuxpeBoe snekTpuueckoe moJie. DIEKTPOABWKYILAS CUJIa UHAYKLIHMH B MPOBOJHUKE, JBHXKYIIEMCS
MOCTYMATEIbHO B OAHOPOJHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOBUKYILASA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJI€.

TexHuueckre ycTpoNCTBAa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI, 3JEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M€Yb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON MHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYILEH CHIIBI UHIYKIIMH OT CKOPOCTU U3MEHEHHUSI MarHUTHOTO MOTOKA.
SIBneHune caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

HccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBlIeHUS IEKTPOMarHUTHOM MHIYKILINH.

Paznea S. KoredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONeOaHus

Konebarenpnas cuctema. CB0OOOIHBIE MeXaHWYECKHE KoJieOaHUs. [apMOHHMYECKHE KOJICOaHHS.
[lepuon, wacrora, ammiutyna u ¢asa koseOanuid. [IpyxuHHBIM MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHHUECKUX KoJiebaHui. [IpeBpaiienre sHeprun Mpy TapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiit kOHTYp. CBOOOHBIE ANEKTPOMArHUTHBIE KOJI€OaHUsI B MA€aIbHOM KO0JIeOaTeIbHOM
KOHType. AHAJIOTHSA MEXIY MEXaHHYECKUMHU M AJIEKTPOMAarHUTHBIMU KojeOanusmu. dopmyma Tomcona.
3aKoH COXpaHEHHUs SHEPTHH B HICATLHOM KOJeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaolmuX KojeOaHUiX. BoIHyKJIeHHbIE MexaHudeckue Kojebanus. Pe3onanc.
BoinykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUSI.

[Tepemennbiii  TOK. CHHYCOMIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO  TOKa.
AMIUTMTY/IHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBO, epenava U NOTPEOIICHHE IIEKTPUUECKON YHEPTUU. DKOJIOTHICCKUE
PHUCKHU TpH MPOU3BOJACTBE AEKTpoldHepruu. KynbTypa HCIoNb30BaHUS 3JIEKTPOIHEPTHH B MOBCETHEBHOM
KU3HU.

Texnuueckne ycTpoWcTBa W MPaKTUYECKOE MPUMEHEHHE: DJJIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
MIEPEeMEHHOT0 TOKa, IMHUH 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPYKMHHBIN WM MaTeMaTUYECKUN MasiTHUK).

Ha6nrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmbl (3aBUCUMOCTH CUJIBI TOKa W HAMpPsDKEHUS OT BPEMEHM) ISl AJIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc nmnpu mocnenoBaTeNbHOM — COCOUHEHMHM PE3UCTOPa, KATYIIKM HHAYKTUBHOCTU H
KOH/JIEHCATopa.

Mogenb TUHUM 3NEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIA MallbIX KONEOAHM Tpy3a Ha HUTH OT JUTMHBI HUTH M MacChl
rpysa.

HccnegoBanue mnepeMEeHHOr0 TOKa B IIENM M3 IOCIEIOBATEIBHO COEIMHEHHBIX KOHJEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE 60JIHbL

Mexanuueckue BOJIHBI, ycloBUs pacnipocTtpanenus. [lepuoa. CkopocTh pacnpocTpaHEHUs W JJIMHA
BoJHEL. [lonepeunsie U poaobHBIE BOJIHBL. MHTephepeHus u udpakius MeXaHM4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3Byka. Bricota ToHa. TemOp 3ByKa.



DNEeKTPOMarHUTHbIE BOJHBI. Y CIIOBUSI U3JIy4EHHUS 3JIEKTPOMArHUTHBIX BOJH. B3aumuas opueHTtarus
BekTopoB E, B, V B snekrpomarHuTHOi BosiHEe. CBONCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTPa’KEHHE,
MpeloMIICHUE, ToJspu3anus, Tudpakmus, uHTepdeperius. CKOpOCTh AIEKTPOMATHUTHBIX BOJH.

[kaa 3neKTpoOMarHuTHHIX BOJIH. [I[puMeHeHne 37eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paUOCBA3U U TeNIEBUACHU. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLEH CPEIbl.

TexHuueckre yCTpOWCTBA U  MPAKTUUYECKOE TPUMEHEHHE: MY3BIKAIbHBIE  HWHCTPYMEHTHI,
YIbTPa3BYKOBAsl UArHOCTHKAa B TEXHHKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEJIEBU30p, AHTCHHA,
teneon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE MOTEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Komneburomieecst Teno Kak HICTOYHHUK 3BYKA.

Habmonenue oTpaxxeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHnm U JUPpakiiui MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HalGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION U 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HUE, MpEJIOMIICHHE, MOJsSpHU3aus,
TU(ppakiuusi, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMmonHeliHOE pacipoCTpaHEHUE CBETa B OTHOPOAHOM cpexe. JIyu cBera.
ToyeyHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [locTpoeHne n300pakeHMi B TUIOCKOM 3epKaie.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIOTHBINA TTOKa3aTenb npenomieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yroi noHoro BHyTPEeHHETO OTPaKeHUSI.

Hucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

Colwuparorue u paccenBaromue JUH3bI. ToHKas auH3a. POKYCHOE PACCTOSHUE M ONTHYECKas CHIIa
TOHKOM JuH3BL. [locTpoeHne mM300pakeHHMid B COOMpPAIONIUX M pacCeUBarONIMX JuH3aX. Dopmyrna TOHKOM
JIMH3BL. YBEJIWUYCHUE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. HaTepdepennus cera. KorepeHTHbIE HCTOYHUKH. YCIOBHS HAOIIOICHUS
MakCUMYMOB ¥ MHHMMYMOB B UHTEp(EpPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. YcinoBue HAONIOAEHUS TJIABHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOro cBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHHE: OYKH, JIymna, (oToamnmnapar, mpoeKIHOHHBIN
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(paKkinoHHas periéTKa, MOJIIPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpaKeHUE U MpenoMiieHre cBeta. OnTuieckue mpruoophl.

[TonHoe BHyTpeHHEe oTpaxkeHne. Moiens CBEToBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Habnronenue natepdepeHnnu cera.

HaGnronenue nudpakuuu ceera.

Habmronenue nucnepcun cBera.

[Tonydyenue cnekTpa ¢ TOMOILBIO TPU3MBI.

[Tonyuenue ciekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3mepenune nokazaresns NpeoMIICHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakKeHUI B JTHH3AX.

Habmonenue nucnepcun cBera.



Pa3nes 6. OcHOBBI ClIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panuubpl  NPUMEHMMOCTM  KJIACCHYECKOW  MexaHuku. [locTymarel  cnenuanbHOM — TEOpUH
OTHOCHUTEIILHOCTU: HMHBAPUAHTHOCTH MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe, NPUHLUII OTHOCUTEIBHOCTH
OHHIITENHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHU U COKPAILEHUE JITTUHBI.
OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot kearnmoeoii onmuKu

®otonbl. ®opmyna [Inanka cBs3u sHEprUH (HOTOHA C €r0 YaCTOTOU. DHEPTHUS M UMITYJIbC (DOTOHA.

OtkpbiTue u uccienoBanue ¢orodpdexra. Omnbitel A. I'. CroneroBa. 3akoHbl (oTodddekra.
VYpaBaenue DitHmTeitHa 11 pororddexra. «KpacHas rpanuna» gorosrddexra.

Jasnenune cBeta. OnwiTe [1. H. JIeOenena.

XHWMHYECKOE JIEHCTBUE CBETA.

Texauueckre yCTpOWCTBa W TpaKTHYECKOe MpUMeHeHHe: (oTorneMeHT, (HOTOAATIMK, COHEUHAsS
Oarapes, CBETOIMOI.

Jlemoncmpayuu

®doTor(h(PexT Ha yCTaHOBKE C IMTMHKOBOU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEHTHETO poTOIPPeKTa.

Cseronnon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbeiTel Pesepdopaa mo paccesauto o -dactuil. [lmanerapHas Mojenb
atoma. [loctynater bopa. Mznyuenne u morjomeHue (GOTOHOB MPH IEPEXOJIe aToMa C OJHOTO YPOBHS
SHepruu Ha pyrou. Buasl cnektpoB. CHEKTp YpOBHEM SHEPrun aToMa BOJOPOa.

BonHoBsie cBolicTBa yacTull. Bosuel ne bpoiins. KopryckyasipHO-BOJHOBOM Tyanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3TTyYCHHUE.

TexHuueckre yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHHWE: CIEeKTPaJbHbIH aHaMHW3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenye IIMHBI BOJIHBI Jla3epa.

HaGnronenue nuHEHYaThIX CIIEKTPOB U3TyYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
Ha6nronenue nuHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, T0KA3BIBAIOIIUE CIOKHOCTh CTpOeHHS Anapa. OTKphITHE PaArOaKTUBHOCTU. OTIBITHI
Pezepdopna mo ompeneneHuro coctaBa paauoakTHBHOro u3iaydeHus. CBoiicTBa anbda-, Oera-, ramMma-
u3nydeHus. BausHue paaoakTHBHOCTH Ha )KUBbIE OPTaHU3MBIL.

OtkpeiTHe mpoToHA U HeilTpoHa. Hyknonnas mozaens siapa ['eitsenbepra—lBanenko. 3apsia sapa.
MaccoBoe uncino siapa. M3otornsl.

Anba-pacniaa.  ONEKTpOHHBIA M TMO3UTPOHHBIA  OeTa-pacma.
PagoOaKTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jleekt Maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peaktop. TepmosiiepHblii cuHTe3. [Ipobmembl M MEpPCNEKTUBBI SACPHON SHEPreTHUKU.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTULbl. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
®dynnameHTaIbHbIE B3auMoelcTBus. EauHcTBO puznyeckoil KapTHHBI MHpa.

lN'amma-n3nyuenue.  3akoH



TexHuueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHast 6oMOa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOEe 1 MUPOBO33pEHUECKOE 3HAYEHHE aCTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHETHI, X BUAMMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTUBHOCTb. Mctounuk sHeprum ConHua u 3BE371. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTUKHU.  JluarpaMma  «CHEKTpajbHBIM  KJIacC  —  CBETUMOCTB».  3BE3Ibl  TJIAaBHOM
MIOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTb» JJsl 3BE3] TJIAaBHOM MOCIEA0BATENbHOCTH.
Buytpennee ctpoenue 3BE3a. COBpeMEHHbIE MPEACTABICHHS O MPOUCXOXKIAEHUM U 3Bosmonuu CoiHIa U
3BE3]1. DTamnbl )KU3HU 3BE3I.

Muneunsiii [Tyt — Hama [Namaktuka. [lonoxenue u nmwxenne Comnnina B ['anaktuke. TUIBI TATaKTHK.
Panuoramaktuku u kBazapel. UEpHBIE IBIPHI B siApaX rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktuk. Teopust Bosbiioro
B3pbIBa. PeMKTOBOE H3ITydeHMeE.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPY)KEHHBIM TIJ1a30M C HCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH JUIs
oTpeJieNieHus] TOJIOXKeHUs HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyILIApHS U SIPKHE 3BE3/IBL.

Ha6mronenus B reneckon Jlynsl, maner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb pusuku u acTpoHOMHUM B SKOHOMHUYECKON, TEXHOJIOTHYECKOM, COIMAIbHON U ATHYECKOH chepax
NeSITEIbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU M aCTPOHOMHMHM B COBPEMEHHOW HAy4HOW KapTHHE MUDA,
posib ¢duznyecKol Teopuu B (GOPMUPOBAHUU MPEACTABICHUN O (GU3NYECKOW KapTHHE MHpa, MECTO
¢busznueckoil KapTUHBI MHpa B OOLIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX IPEACTaBICHUN O
IpHUpOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisercs ¢ yu€ToM CoepKaTeabHbIX
MEXIPEIMETHBIX CBSI3el C KypcaMH MaTeMaTUKH, OUOJIOTHH, XUMHH, Feorpaduu U TEXHOJIOTUH.

MedsicnpeOomemnuvle noHamus, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO TMO3HAHUS: SBICHHE,
HayuyHbli (akT, runoresa, ¢Qu3MUecKkas BENMYMHA, 3aKOH, TEOpHs, HaONIIOJIEHUE, OSKCIEPUMEHT,
MOJENUPOBaHUE, MOJIENIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHM, TPUTOHOMETpHYecKue (DYHKIUU: CHUHYC, KOCHUHYC,
TaHT'€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIMH Ha OCH
KOOpJIMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJHBIC JJIEMEHTApHBIX (YHKIHHA, NpPU3HAKH MOJ00us
TPEYroJbHUKOB, OMPeIeIeHHE TIIONaAN TUIOCKUX QUryp U 0o0bhEMa Ted.

buonocus: >nextpudeckue sIBICHUS B KUBOU MPUPOIE, KoyeOaTeNbHbIe IBIKEHUS B )KUBOU MPHPO/IE,
ONTHYECKHUE SIBJICHUS B )KUBOW MPUPOJE, IEUCTBUE pauallii HA dKUBbIE OPraHU3MBbI.

Xumusi: CTpOCHHE aTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeN, MEXaHU3MbI
00pa3oBaHUs KPUCTAJUIMYECKOHN PEMIETKH, CIIEKTPAIbHBIN aHaH3.

l'eoepagpus: MarHUTHBIE TIOTIOCA 3€MITH, 3AJI€KH MAaTHUTHBIX Py, POTOCHEMKA 3€MHOM MOBEPXHOCTH,
IIpe/ICKa3aHue 3eMIIETPSICEHUM.

Texnonocusi: TUHUW  BJEKTpoIlepenady, TEeHEepaTop MEPEeMEHHOIO0 TOKa, AJIEKTPOJIBUraTeNb,
WHIYKIUOHHAS T€Yb, pajiap, paguonpueéMHUK, TE€JIeBU30p, aHTeHHa, Tenedon, CBY-neub, MpoeKIMOHHBII
amnmapart, BOJIOKOHHAas ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTO mpenamera «Du3uka» Ha ypoOBHE cpeaHero obmiero oOpasoBaHus (0a30BEIiA
ypOBeHI)) JOJKHO o0ecreuuTs AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MECTAIPCIMCTHBIX M IMPCIAMCTHBIX
00pa3oBaTeNbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHOro npeamera « OU3nka» JOJKHBI OTPaKaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOIIUXCs PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3MLIMEH JHYHOCTH,
CHUCTEMOM IICHHOCTHBIX OpPHEHTALMM, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM IIEHHOCTSIM POCCHMCKOrOo 0OIlecTBa, pacIIMpeHHe >KU3HEHHOTO OIbITa M  OIbITa
JESITEIbHOCTH B TNPOIIECCE pealn3aldyd OCHOBHBIX HANpaBICHUM BOCHHUTATEIbHON NEATEIbHOCTH, B TOM
YuClie B 4YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh IPAXKAAHCKOW MO3UIIMM 00y4arolerocs Kak akTHBHOTO U OTBETCTBEHHOTO UJI€Ha
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJIULMOHHBIX 00I1€YeIOBEYECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpEcax I'pa)kJaHCKOIo OOIIecTBa, y4acTBOBAaTh B
camMoyrnpaBiieHUH B 00pa30BaTeIbHONU OpraHU3alliy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTaMHU B COOTBETCTBHU C HX (PYHKIHUSIMU H
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIaHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTH)KEHMSIM POCCUHUCKHX YYEHBIX B
ob6sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTh OLIGHHMBATh CUTYallMI0 M TPUHUMATh OCO3HAHHbIE PELIEHUs, OPHUEHTHUPYACh Ha
MOPAaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHCJIE B JIEATEIHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHpY, BKJIIOYas O3CTETUKY HAYYHOIO TBOPYECTBA, IPUCYILIETO
(bu3uYecKoi HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HWHTEpEC K pa3iauuHbiM cepam npodeccuoHanbHON AEATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(GU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BhIOOp Oyaymied mpodeccuu U peann30BHIBATH
cOOCTBEHHBIE KU3HEHHbBIEC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMO0Opa30BaHUIO B 001acTH (DU3MKK HA MPOTSHKEHUU
BCEH KHU3HU;

6) 3K0JIOrHYeCKOr0 BOCIUTAHHUSI:

C(OPMHPOBAHHOCTh 3KOJIOTMUYECKON KYJIBTYpBl, OCO3HAHHUE TJI00ATBHOIO XapakTepa KOJIOTHYECKUX
npobiuem;

IUIAHUPOBAHUE M OCYIIECTBIEHUE [EHCTBUI B OKpPYKAWOLIEH CpeAe Ha OCHOBE 3HAHUA LeNed
YCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHHE OMbITa ACSITEIBHOCTA SKOJIOTHYECKON HANpPABIEHHOCTH HA OCHOBE UMEIOUIMXCS 3HAHUU
no ¢usuke;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

C(OPMHUPOBAHHOCTE  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
¢bu3nUecKoi HayKH;



OCO3HAHME LEHHOCTH HAay4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpollecce U3ydeHHS (PU3HKHU
OCYILECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTENIBHO (DOPMYITHPOBATH U aKTYaJIU3UPOBATh MPOOIIEMY, pACCMATPHUBAThH €€ BCECTOPOHHE;

OTIPENIeNIATH IIeTU IS TEILHOCTH, 331aBaTh MAapaMETPhl U KPUTEPUHU UX TOCTHXKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHHSIX;

pa3pabarbiBaTh IUIAH peIICHUS NPOOJIEMBI C YYETOM aHAJIM3a HMEIOIIUXCS MaTepUAIBHBIX H
HEMaTEepPHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIESTEIHLHOCTh, OIICHWBATh COOTBETCTBHE DPE3YJIHTATOB LENSM, OIEHHBATH
PUICKH TTOCIIEICTBUH IS TEILHOCTH;

KOOPAMHUPOBATH U BBITIOJNHATH Pa0OTy B YCIOBHSX PEAbHOTO, BUPTYAITBHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBaresbcKue 1eiicTBUS:

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMU TMOHATHSAMHU ¥ METOJaMH (PU3NIECKON HAYKH,

BJIAJICTh HAaBBIKAMH YYeOHO-UCCIIEIOBATEILCKOW W TPOCKTHOM NEATENPHOCTH B 00JMacTH (PHU3HKH,
CIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITENIBHOMY TIOMCKY METOJOB DEHICHHUsS 3a1a4 (hU3HIeCcKOTO
COJIepKaHUsI, IPUMEHEHHUIO Pa3IIMUYHBIX METOJIOB MTO3HAHUS;

BIQJIETh BHJAMH JCATEIHHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHWS, €ro HWHTEPIpETaInH,
peoOpa30BaHUIO0 M TIPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUSIX, B TOM YHUCIIE MTPH CO3JAHUN YICOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3WpOBaTh 3a/Jady, BbIJIBUraTh TUIOTE3Yy €&
pelIeHHs, HaXOIUTh AapryMEeHThl Uil JOKa3aTelbCTBA CBOMX YTBEPXKICHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJE pPEIICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKH OLEHUBATh HX
JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 33]a4i B 00pa30BaTENbHOM 1eATEIHHOCTH, B TOM YHCIE IPU
M3y4eHUHn (PU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTUUECKYIO 00IaCTh KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJI€U, IIpeUIaraTh OPUTHHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIJIETh HABBIKAMH TMOJY4eHUS HHPOpMAIUK (U3UYECKOTO COJCPKAHUS W3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIECTBIISTh NMOUCK, aHATN3, CUCTEMATH3AIMI0 U WHTEPIpETAni0 HHHOpMAIUN
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIb30BaTh CpeACTBAa HWH(MOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHM3AIIMOHHBIX 3a/1a4 C COONIOJICHHEM TpeOOBaHUN IPTOHOMUKH,
TEXHUKH O€30IacCHOCTH, THIHEHBI, pPecypcocOepeKeHHs, TPaBOBBIX M OITHUYECKHMX HOPM, HOpPM
nH(pOpPMAIMOHHOH 0€301MacHOCTH;

co37aBaTh TEKCTHl (PU3UYECKOTO COJAEpKAHWA B PA3NUYHBIX (QopMmaTax ¢ Y4ETOM Ha3HAYCHHS
nH(OpPMAIIUY U IIeTIEBOH ayIUTOpUU, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMmyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIC JeHCTBHUA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOI TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;



MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHMBHIyaIbHOM pabOTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX NEHCTBUI € yU€TOM OOLIMX MHTEPECOB U BO3ZMOKHOCTEH
KaKJJ0TO WIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBAThH JIEHCTBUS MO €€
JTOCTHKEHHUIO: COCTABIIATH IUIaH JEHCTBHIA, pacpeneNaTh poJid ¢ y4ETOM MHEHUH y4aCTHUKOB, 00CYKAAaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OIICHUBATh KAayeCTBO CBOEr0 BKJaJa M KAXKAOTO YYAaCTHHKA KOMaHAbI B OOLIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAEH C IMO3ULMU HOBU3HBI, OPUTMHAILHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATErMUECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYaLUSX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITEJIbHO OCYIIECTBIISATh NO3HABATENIbHYIO JEATENIBHOCTh B 001acTU (U3UKH U aCTPOHOMMUH,
BBISIBJISITH POOJIEMBI, CTABUTh U (POPMYINPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IJIAH PEIIEHUS pacu€THBIX W KAUECTBEHHBIX 3a7ay, IJIaH BBIMOJIHEHUS
MIPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATH (POPMUPOBAHUIO U MTPOSIBIICHUIO SPYAULIMU B 00J1aCTH (PU3UKHU, IOCTOSITHHO MOBBINIATh
CBOI 00pa3oBaTENbHBIN U KYJbTYPHBIA YPOBCHB.

CaMOKOHTPOJIb, YMOLHMOHAJILHBIH HHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIBTAaTOB LIECIISIM;

BIAJIeTh HABBIKAMM I103HABAaTEJIbHON peQUIEKCMH KaK OCO3HAHUS COBEpIIAEMBIX JEHCTBUH U
MBICJIUTENBHBIX TPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMI;

UCIOJIb30BaTh NPUEMBI peIeKCUN AJIs OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYIUX IIPU aHAINU3€E PE3YJIbTaTOB ACATECIbHOCTH;

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMAaTh MOTHBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYIHMX Ha OIIMOKH.

B npouecce n1oCTHKEHUS TUYHOCTHBIX PE3ylIbTaTOB OCBOEHUS MPOTrpamMMbl 10 (PU3UKE sl YPOBHS
cpeaHero obmero oOpa3oBaHUS Yy OOYYAIOUIMXCSl COBEPIICHCTBYETCS 3MOLMOHAIBHBIM HMHTEIIEKT,
IpearnojararInil chopMUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHHMMAaTh CBOE AMOLMOHAIBHOE COCTOSHHE, BUIETh
HaMpaBJCHUs Pa3BUTUS COOCTBEHHON IMOLIMOHAIBHON C(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh alallTUPOBATHCS K AMOIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEHl MOTHMBALIUM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTHKEHHUIO LIEJIM U YCHEXY, ONTHMH3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh AMOILMOHAIIBHOE COCTOSIHUE JPYrHX, YUUTHIBATh €r0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOUIUX CIIOCOOHOCTH BBICTPAaMBATh OTHOIIEHUS C JPYTUMH JIOABMHU,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.



HNPEIMETHBIE PE3YJbTATHI

K koHiy oOyuenust B 10 kijiacce mpeaMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPAKaTh
c(hOPMUPOBAHHOCTH Y OOYUYAIOIINXCST YMECHHUIA:

JEMOHCTPUPOBATh HA MPUMEPAX Pojb U MeCcTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU HAyIHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHU, B IPAKTHUECKOH IeATEILHOCTH JIFO/ICH;

VYUTHIBATh TPAHMIBI MPUMCHCHHSI HW3YYCHHBIX (U3MUSCKUX MOJENCH: MarepualibHas TO4YKa,
WHEpIHANIbHAS CUCTeMa OTcuéra, abCONIIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJCIH CTPOCHUS Ta30B,
KUJAKOCTEH U TBEPIBIX TEJI, TOYCUHBINA AICKTPUICCKHH 3apsil IPH PEIICHUU GU3NUSCKUX 3a/1a4;

pacmno3HaBaTh (pu3MUecKue sBICHUS (IIPOIECCH) W OOBSCHATH MX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJICKYJISIPHO-KHHETHYECKOH TEOPUH CTPOCHHUS BEIISCTBA H  JICKTPOJMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TaJCHUE TEJ, JBMKCHUE 110 OKPYKHOCTH,
WHEPIHsI, B3auMoAecTBHE Tell, TU(y3usi, OpOYHOBCKOE JIBIKEHUE, CTPOCHHE KHUIKOCTEH U TBEPIBIX TEII,
M3MeHeHrne 00bEéMa TeJ MpU HarpeBaHUU (OXJIAKEHUH), TETUIOBOE PaBHOBECUE, UCTIAPEHHE, KOHJICHCAIIUS,
TUTABJICHUE, KPHUCTAUTM3AINs, KHUIICHWE, BJIAXXHOCTH BO3/yXa, IOBBIIICHWE JaBIICHUS Tra3a TpPH €ro
HarpeBaHWM B 3aKPBITOM COCYyJle, CBS3b MEKIy IapaMeTpaMu COCTOSHHUS Ta3a B H30IpoIeccax,
AJIEKTPU3ANHNS TN, B3aUMOJICHCTBHUE 3apsIJIOB;

OTIMCHIBATh MEXAHHUYECKOE JBWKCHHUE, WCIOJIb3ysd (U3HUSCKUE BEIMYUHBI: KOOPIWHATA, IYTh,
MepeMeIeHre, CKOPOCTh, YCKOPEHHE, Macca Tella, CWjla, HMITYJIbC Tejla, KHHETHYeCKas DJHEpTHs,
MOTCHIIMATbHAS DHEPIHsl, MEXaHWdYeckas padoTa, MeXaHWYecKas MOIIHOCTH, NMPH OINHUCAHWUU TPABHILHO
TPaKTOBaTh (U3MUYSCKUH CMBICI HCIOJB3YEMBIX BEIMYWH, WX OO0O3HAYCHUS W CIUHUIIBI, HAXOJHUTh
(hopMyITBI, CBSI3BIBAIOIINE JTAHHYIO (DU3HYSCKYIO BETUYHHY C IPYTHMH BEIIMYNHAMH,

OTIMCHIBATh HM3yYCHHBIC TEIUIOBBIC CBOWCTBA TeNl W TEIUIOBBIC SIBJICHHS, HWCIOJB3YS (U3HUYECKUC
BEJIMYMHBI. JIaBJICHUE Ta3a, TEeMIlepaTypa, CpeIHsAs KWHETHYECKas SHEPrus XaOTHYECKOTO JBHIKCHHUS
MOJIEKYJ, CpeAHEKBaJpaTUYHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI dHEprusi, padoTa
ra3a, Ko3((UIUEHT MOJIE3HOrO NEHCTBUS TEIJIOBOTO JIBUTaTels; MpPU OMUCAHUHM MPABHJIBHO TPAKTOBATH
(bu3nyecKuit CMBICT HCIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAYeHHs] U E€AMHMIBI, HAXOIAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAM;

OTHCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIECTBA M DJIEKTPUUECKUE SIBJICHMS (IIPOLECCHI),
UCIOJIb3YS (PU3UYECKHE BETUYMHBI: 3JCKTPUUECKUU 3apsijl, 3JEKTPUUEcKoe IMoJje, HanpsKEHHOCTh IO,
MOTEHIIMAJ, PA3HOCTb MOTEHIMAIOB; MpPU OMHMCAHWU MPABWIBHO TPAKTOBAaTh (U3NYECKUIl CMBICT
UCIOJIb3YeMbIX BEJIMYHMH, UX OOO3HAUEHHS WM EAMHUIIBI; YKa3blBaTh (POPMYIbI, CBSI3bIBAIOUINE JAHHYIO
(bu3MYECKYIO BEIMUUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (DU3MUECKUE TMPOLIECCHl U SBIICHHS, UCHOJIb3Yysd (U3NYECKUE 3aKOHBI U MPHUHIIUIIBL:
3akoH BcemupHoro Tsrotenus, |, 11 u Il 3akonsr HprtoToHA, 3aKOH COXpaHEHHUS MEXaHHMYECKOW SHEPruw,
3aKOH COXpPaHEHHS UMMYJbCA, MPUHIUI CYNEPIIO3UIIMH CHUJI, IPUHIIUI PaBHOIMPABUS MHEPLUATIbHBIX CUCTEM
0TCcuéTa, MOJIEKYJIIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHS BEIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpEAHEN
KMHETUYECKOW HHEpPruM TEIUIOBOIO MABIIKEHUS MOJIEKYHT C aOCONIOTHOM TeMmIepaTypoil, MepBbli 3aKoH
TEPMOJIMHAMHUKHN, 3aKOH COXpPAaHEHUS OJIIEKTPUYECKOro 3apsia, 3akoH Kyiona, mpu 3TOM pa3nuyarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKEHHWE U YCIOBHUS (IpaHUIbI, OOIACTH)
MIPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MIPUHIIMIIBI JEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPONCTB; pa3anvarh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAHUS B TIOBCEHEBHOM KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEAOBAHNUI0 (DU3NYECKUX SBJICHHUH U MPOLIECCOB C UCIOIB30BaHUEM
MPSMBIX U KOCBEHHBIX M3MEpPEHHH, Ipu 3TOM (QOopMyIHpOBaTh MpodieMy/3afady W TUIOTEe3y y4yeOHOro
OKCMEPUMEHTa, COOMpaTh YCTaHOBKY U3 TMPEIJIOKEHHOTO0 O0OpYyIOBaHHS, TMPOBOIUTH OMBIT H
(GbopMyTHUPOBaTh BHIBOJIBI;

OCYILIECTBIISITh TPSAMbIE W KOCBEHHBIE HU3MEpPEeHHs (PU3UYECKHX BEIUYUH, MPH STOM BBIOMpAThH
ONTUMABHBINA COCO0 M3MEPEHUS U HCIIOJIH30BAaTh U3BECTHBIE METO bl OLICHKH MOTPEIIHOCTEH N3MEPEHUIA;

WCCIIEIOBAaTh 3aBHCUMOCTH MEXIy (HU3UYECKUMH BEIMYMHAMH C UCIHOJIb30BAHUEM MPSIMBIX
U3MEpEeHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3yIbTATHI MOTYYCHHON 3aBUCUMOCTHU
(u3MYECKUX BETMYHH B BUJIE TaOMUI[ ¥ IpaUKOB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEIOBAHNUS,



coOmogaTh mpaBwia OE30MacHOTO TpyJda NpPU TPOBEICHHHM HCCIEIOBAHUN B paMKax YdeOHOTO
OKCIIEPUMEHTa,  Y4eOHO-UCCIENOBATEIbCKOW M MPOEKTHOW  JEATENHOCTH C  HWCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 00OPYAOBAHUS;

pemate pacu€THBIC 3aa4U C SBHO 33/IaHHON (PU3MUECKON MOJENbI0, UCTIONB3YS (PU3UYECKHE 3aKOHBI
Y TIPUHIIMITBI, HA OCHOBE aHaIM3a YCIIOBUS 33J1a4d BHIOMPATh (DU3HUECKYIO MOJIENb, BBLICTATh (PU3NICCKIC
BENTUYHMHBI U (POPMYIIBI, HEOOXOMUMBIC NIl € pelIeHUs, MPOBOJAUTHh PAacUYEThl U OIEHUBATh PEAbHOCTH
MOJTYYEHHOTO 3HaUYeHUs (PU3NYECKON BETUUNHBI,

penaTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATH JIOTUYECKUA HETPOTHUBOPEUUBYIO IIEMIOYKY PACCYKIACHUI
C OMOPO¥ HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUCCKUE SIBIICHHUSI,

WCIIOJIb30BaTh MPH PEUICHUH YYEOHBIX 3a7a4 COBpPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTHHU s
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMM W TPEICTABICHUS Yy4EeOHOW W HAYYHO-TIOMYJSIPHON
nH(QOpPMALUK, TIOJYYEHHON W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAJIU3UPOBATH IOJTYYaeMYIO
nH(pOpMaLHIO;

MPUBOJUTH TPUMEPHI BKJAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHl;

WCIIOJIb30BaTh TEOPETHYECKHME 3HAHUSA MO (PU3MKE B TOBCEIHEBHOW JKM3HU [UIsI OOecreueHus
0€301acHOCTH TIPH OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMM, JIJISi COXPAHEHUSI 3I0POBbS U
cOOII0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaIOIIeH cpese;

paboTath B TpyIe C BHITIOJHEHUEM PAa3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PadOTY TPYIIIIHI,
palMoOHAIBHO PaACIPEACTATh OOS3aHHOCTH WM IUIAHUPOBAThH ACSITEIPHOCTh B HECTAHAAPTHBIX CHUTYAITUSX,
aJICKBaTHO OIIEHUBATH BKJIAJ KaXKI0TO U3 YIACTHUKOB I'PYIIIHI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K xonmy oOyuenust B 11 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb W MecTo (U3uMKku B (HOPMHUPOBAHUM COBPEMEHHOW HAydyHOUH
KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU W TEXHOJIOTHUM, B MPAKTUUYECKON JEATEIBHOCTHU JIIOJIEH,
L[EJIOCTHOCTbh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS H3YYEHHBIX (PU3UUYECKHX MOJIENel: TOYEUHBIN 3IeKTpUYECKUil
3apsf, Jy4 CBETa, TOUECUHBIH UCTOYHHUK CBETa, sJepHas MOJEIb aTOMa, HYKJIOHHAs MOJIENb aTOMHOIO spa
MIpH pelieHny PU3nUecKux 3aaay;

pacrio3HaBaTh (U3MUYECKHE SBICHUS (TIpoIlecchl) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAHTOBOW (PU3MKU: AJIEKTpUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEWCTBHS TOKA, B3aUMOJICHCTBUE MAarHMTOB, OJJEKTPOMAarHUTHAas WHAYKLUA, JeHCTBUE
MarHuTHOTO TOJISl Ha IPOBOJHUK C TOKOM M ABMXKYIIMICS 3apsf, JIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBL,
MPSIMOJIMHENHOE PacHpOCTPaHEHUE CBETa, OTPaKEHUE, MpesioMiIeHHe, HHTepdepeHuus, Iudpakiuus U
MOJISIpU3alldsl CBETa, IUCIIepcusi cBeta, (orortekTpudeckuii rddext (hoTorddekr), cBeToBOE TaBiICHUE,
BO3HHMKHOBEHHUE JIMHEWYATOr0 CIEKTPa aToMa BOJOPO/ia, ECTECTBEHHAs! U HCKYCCTBEHHAs! PaIUOAKTUBHOCTD;

ONKCHIBATh W3YUCHHBIE CBOICTBa BemlecTBa  (DJEKTPUUYECKHWE, MArHUTHBIE, OINTHUYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI), UCTIOIb3Ys
(bu3znyecKue BENUYHMHBL: AJIEKTPUUYECKHUIM 3apsj, cuja TOKa, JEKTPUUECKOE HAMpPsDKEHUE, AIIEKTPHUECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMANIOB, AJIEKTPOJBIKYIIAs CUiIa, padoTa TOKA, MHIYKIHMS MarHHUTHOTO
noJis, cuia Ammepa, cuina JlopeHia, MHAYKTUBHOCTh KATYIIKH, SHEPTUs AJIEKTPUYECKOTO M MArHUTHOTO
MoJIel, MEepuoJ M YacToTa KojebaHui B KojeOaTeNIbHOM KOHTYpe, 3apsjl M Cuja TOKa B IpoIecce
TapMOHUYECKHUX DIIEKTPOMATrHUTHBIX KoJieOaHMH, (POKyCHOE pacCTOSHUE M ONTUYECKas CHJIA JIMH3BI, MPH
OTHMCAHWU TPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCHOJIB3YEMBIX BEIUYMH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTHCHIBATh HM3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHl, HUCMONB3yd (PU3NUECKHE BEIUYHHBIL:
CKOPOCTh AJIEGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTUsS M MUMITYIbC (POTOHA, MEPUOT
MoJIypacnajia, PHEPrusl CBSI3U aTOMHBIX sJIep, MPU OMHCAHUU TMPABUIBHO TPAKTOBATh (U3WYECKUI CMBICI
UCIOJIb3YeMBIX BEIMYMH, UX OOO3HAYCHHS M €AMHHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE JTAaHHYIO
(U3MYECKYIO BETMUUHY C IPYTUMU BETMYUHAMU, BBIYUCIIATH 3HaYeHUE (PHU3NIECKON BETHUNHBI,

aHAIM3UPOBATh (PM3MUECKUE TPOILIECCHl M SBICHHS, UCTONb3ysd (U3NYECKUE 3aKOHBI U MPUHIIHIIGL:
3ak0oH Oma, 3aKOHBI MOCJEIOBATEIBLHOTO M MapallJIeIbHOTO COECIUHEHHUS IPOBOJHUKOB, 3aKOH J[Koyms—
JleHua, 3aKOH 3JEKTPOMAarHUTHOM WHIYKIMHU, 3aKOH HPSIMOJIMHEWHOTO PacHpOCTPaHEHUs! CBETAa, 3aKOHBI



OTpaXCHHSI CBETA, 3aKOHBI MPEJIOMIICHUs CBETa, ypaBHEHHE OWHITEWHAa st (oTtodddeKTa, 3aKoH
COXpAHEHUS DPHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAaHEHHs SJIEKTPUYECKOTO 3apsinia, 3aKOH
COXpaHEHMs MAacCOBOTO YHMCIIA, MOCTYNaThl bopa, 3aKOH paJMoOakTHBHOTO pacmaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHUE M YCIOBHS (TpaHUIBI, 00JIacTH)
PUMEHUMOCTH;

OTIpEeNIeNATh HAINPABICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO IOJISl TPOBOJIHUKA C TOKOM, CHIIBI AMIiepa
u cuibl Jlopenna;

CTPOUTH U OIMCHIBATh U300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUI U TPOIIECCOB C MCIIOJIb30BAaHHEM
NPSIMBIX M KOCBEHHBIX M3MEPEHUH: MpH 3TOM (OPMYIHMPOBATH MPOOJIeMy/3aady W THIIOTE3Y Yy4eOHOTO
OKCTIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOpYIOBaHUS, TIPOBOJUTH ONBIT H
(hOopMyITUPOBATh BHIBOJIHI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHUs (QHU3UYECKUX BEJIWYHMH, INPH ITOM BHIOMpPATH
ONITUMAJILHBIN CIIOCO0 M3MEPEHHSI U MCIIOJIb30BATh W3BECTHBIE METO/IbI OIICHKH TIOTPEITHOCTEH H3MEPeHHIA;

WCCIIEIOBATh 3aBHCUMOCTH (PH3MUECKUX BEJIMYHMH C UCIOJB30BAHUEM TIPSIMBIX U3MEPEHUI: TPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOTYYCHHONH 3aBUCHMOCTH (U3NYECKUX BEIHUHH B
BHJIe TAOJHIl U TPApHKOB, AETIaTh BBHIBOBI 10 Pe3ybTaTaM UCCIIETIOBAHHMS;

coOmoaTk mpaBwia OE30MacHOTO TpyJda TPH TPOBEIEHHH HCCIEIOBAHUN B paMKax ydeOHOTO
OKCTIEPUMEHTa,  Y4eOHO-UCCIENOBATEILCKOW W TMPOEKTHOW  JIEATENFHOCTH C  HWCIOJBh30BaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00PAaTOPHOTO 000PYI0BAHUS;

pemaTh pacu€THbIC 3a7a4Ml C SIBHO 3aIaHHON (PU3HUYECKOW MOJEIBIO, UCTIOJB3Ys (PH3UUECKUE 3aKOHBI
Y TIPUHIIAITEI, HA OCHOBE aHAIIM3a YCIIOBUS 3a/1a4d BBIOMPATh (PU3MUECKYIO MOJIENb, BBIICIATH (pU3HYecKre
BEIMYUHBI U (OPMYIBI, HEOOXOMUMBIE Il € pelIeHHs], MPOBOJNUTh PACUYETHI M OIECHHBATH PEabHOCTD
MOJTyYCHHOTO 3HaUCHUsI (PU3NUIECKON BEIINIHHEI,

pelaTth KayeCTBEHHbIE 3a7aui: BhICTpAUBaTh JIOTUYECKH HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYKIECHUMN
C OMOPOH HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

WCIO0JIb30BAaTh IPU pELIEHUH Y4YEOHBIX 3aJady COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTHUU IS
MOUCKA, CTPYKTYpUPOBAHMS, WHTEpIpeTalli U MPEJICTaBICHUS Yy4eOHOW U HAYYHO-TIOMYJISIPHOMN
uH(pOpMallUY, TOJYYEHHOM U3 pa3NUYHbIX HCTOYHHKOB, KPUTUYECKH aHAJIM3UPOBATH IOIY4aeMYIO
nHpopMaIuio;

OOBSACHATH MPHUHIIMIIBI JEHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3iuyarh YCIOBHUS
ux 0€301aCHOT0 MCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEI0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHYECKHE 3HAHHUS N0 (u3MKe B IOBCEAHEBHOM KHU3HU i 00OecredeHus
0€30MacHOCTH MpU 00paIleHUH ¢ MPUOOpPaMH U TEXHHUECKUMHU YCTPONUCTBAMU, IJIi COXPaHEHHs 30POBbS U
cOOIOIGHNS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpYXKAIOIIeH cpene;

paboTaTh B IpymIe C BHINOJHEHHUEM Pa3MYHBIX COLMAIBHBIX POJICH, MJIAHUPOBATh PabOTy TPYIIIIHI,
paloHaJIbHO pacnpeAensiTh OO0S3aHHOCTH M IUIAHUPOBATh JAEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUSX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJI0r0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCcMaTpUBAaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosauuecTBo 4acoB DJIeKTPOHHBbIE
. (uu¢posrIe)
Ne i/t HaumenoBanue pa3aejioB U TEM NMIPpOrpaMmMmabl Beero KO;TPOJIBHBI(B Hpﬁax’rnqecxne oﬁpasoBaTe.Hbele
padoTsI padoThI pecypesl
Paznen 1. PUSUKA U METOJbI HAYUYHOI'O I1IO3HAHUSA
11 du3nKa 1 METOIbl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' Aibl Hayd https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2 Jlamka ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOpUHU 9 1 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.eds00.ru/7f41bf72
33 ArperatHble coCTOsIHUSI BerecTBa. da3oBbie 5 bubnuoreka [JOK
' IEPEXOIbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMMUMKA
1 DneKTpocTaTuKa 0 . Bubmiorexa 1IOK
' https://m.edsoo.ru/7f41bf72
4.2 ITocTosIHHBIM nekTpuyeckuil TOK. TOkHu B 12 1 1 bubnuoreka [IOK



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

PAa3JIMIHBIX Cpeaax

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

Hroro no pazgeny 22
PeszepBHoe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
. (un¢posrbie)
Ne i/t HaumenoBanue pa3aejioB U TEM NMIPpOrpaMmabl Beero Koi;{Tpon],Hble HpﬁaKaneCKne Oﬁpa3OBaTeJ'Ibele
padoTsI padoTsl pecypesI
Paznen 1. DJIEKTPO/IMHAMUKA
11 MarnuTHO€ noJjie. DIeKTpOMarHuTHAsT MHAYKIUS 11 1 3 bubmorexa [TOK
' : https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bu6mmoreka [IOK
2.1 MexaHu4ecKue U JIEKTPOMarHUTHBIE KOJIEOaHUs 9 1 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
2.3 Onrrnka 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBBI cIEMAIBHOW TEOPHUU OTHOCUTEIIBHOCTH 4 1 bubmorexa [IOK
' H p https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
4.1 DJIEeMEHTHI KBAaHTOBOW OTITUKH 6 bubmmotexa [IOK

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



https://m.edsoo.ru/7f41bf72
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 Crpocune atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 5/pO ° https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKHN
bubmmoreka [{OK
51 DJeMEeHTBI aCTPOHOMHH M aCTPODUUKH 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znea 6. OGOBIIAIOIUIEE IOBTOPEHUE
bu6moreka [IOK
6.1 Obodmaromee nosTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INTAHUPOBAHMUE

10 KVIACC
No KoJsinuecTBO yacoB Jata JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IIpakTHyeckue W3yueHHs o0pasoBare/bHbIE
padoThI padboThI pecypchl
1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuorexa [JOK
METO/IbI TO3HAHHS OKPY)KAIOIIET0 MHPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM
2 COBPEMEHHOM anquﬁ K(szT)HHIE; MUpa, B 1 bubmorexa LHOK
N o https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexanudeckoe aBuxeHne. OTHOCUTEILHOCTh
3 MexaHI/I‘—IeCKOFOJjIBI/I}KeHI/ISI. [Tepemernienne 1 bubmorexa [TOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE MPAMOJIIMHENHOE JBHKEHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JBHUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe maienue. Y cKopeHue 1 bu6mmoreka [IOK
CBOOOJTHOTO TIaICHHSI https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nBmxenue. /[prmxenue bu6mmoreka [IOK
7 . 1 .
MaTepHAILHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
, | R s o | 4 B LOK
https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
o | Meeonrom Com o mpmosmun | B LOK
- https://m.edsoo.ru/ff0c3be8
MaTepHUaTbHOW TOUKH
10 Tperun 3akoH HproTOHA 151 MaTEpUATIBHBIX 1 bubnunoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCEMHUPHOTO TArotenus. Cuna 1 bubnunoreka [JOK
TsokecTu. [lepBast KocMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
. Cuna ynpyroctu. 3akoH ['yka. Bec tena . Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3el8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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Cuna tpenus. Kospduuuent tpenus. Cuna

bubmuoreka [JOK

13 COMPOTHBIICHUS TIPU JBUKCHUU TeJIa B
P PH A https://m.edso00.ru/ff0c3f76
KUJKOCTH WJIH Ta3e
[TocTynarensHOE ¥ BpalaTeabHOE JBUKCHUC
a0CcoIIOTHO TBEPIOTO Tena. MOMEHT CHJIBI. bubnuorexa [JOK
14 . )
[Tiedo cuibl. YCiioBUsl paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepUabHONW TOYKH, CUCTEMBI
MaTepHuadbHBIX ToueK. Mmmynbe cuibl. 3akoH bubnuorexa [JOK
15 ;
COXpaHEHHS UMITYJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Paborta 1 MontHOCTE cvitbl. Kunetnueckas
16 SHEPTUs MaTIeII nabHOM ToukHu. Teopema 00 bubmorexa HOK
P P ot~ op https://m.eds00.ru/ff0c4502
W3MCHCHHH KHHETHICCKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHsl ynpyro neGopMupoBaHHOU bubmuorexa [JOK
npyxunbl. [ToTeHIMaTbHasS SHEPTHUS TEIa https://m.edsoo.ru/ff0c461a
BOJIM3H IOBEPXHOCTH 3eMIIH
[ToTeHanpHbIC ¥ HEMOTEHIIMATBHBIC CHIIBI.
CBs13b pabOTHI HEMOTEHITHAIBHBIX CHIT C
18 I/I3MCH£HI/ICM MexaHqucl:IKOI/f SHEPrUu bubmorexa LIOK
p https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJI. 3aKOH COXPAHEHUS
MEXaHUYECKOHW dHEPTHH
JIaboparopHas pabota «VccinenoBanue CBsi3u
19 paboThI CHJIBI C U3BMEHEHHEM MEXaHHYECKOU
SHEPTUU Tella Ha IPUMEPE PaCTSHKCHHUSI
PE3UHOBOTO JKI'yTa)
KonTtposnpHast padota o teme «KuHemaTuka.
20 Z[I/IH&E/II/IKEI 3aIr:OHBI COXpaHEHHUS B bubmorexa LIOK
‘ P https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OcHOBHBIE TIOJIOKEHUST MOJIEKYISPHO-
21 KHUHETH4eCcKoi Teopuu. bpo }(I)Bcll)coe bubmmotexa [IOK
PHH. bpOyH https://m.edsoo.ru/ff0c4dc2
nswkenue. Auddysus
29 XapaxkTep IBUKEHUS U B3aUMOICHCTBUS

YyacTuIl BemecTtsa. Moaenu CTPOCHUSA I'a30B,



https://m.edsoo.ru/ff0c3f76
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YKUJIKOCTEN U TBEPJIBIX TEIl

Macca monekyn. KonnuecTBo BemecTsa.

23 [Tocrosinnas ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenscus
o5 WUneanpusiii raz 8 MKT. OcHoBHOE bubmmoreka [{OK
ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHei
26 KMHETUYECKOI BHepll:“)I/II/IyJI;BI/I)KeHI/IHpMOJI'I)eIJj}IH. bubmmorexa [TOK
N https://m.edsoo.ru/ff0c511e
YpaBHeHne MeHeneeBa-Knanelipona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHas pabora «lccnenoBanmne
28 3aBUCHMOCTH MEXy TTapameTpamMmu
COCTOSIHUS Pa3peKEHHOT0 Ta3ay
29 N3onponeccel B uACATBHOM Ta3e U UX bubnuoreka [IOK
rpaduIecKoe MpeICTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHEprusi TepMOAUHAMUYECKO N
30 CHCTEMBI M CIIOCOOBI €€ M3MECHCHUSI. bu6mmoreka [IOK
KonnuectBo TermnoTsl u pabota. BHyTpeHHSISI https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOIO UEALHOTO rasa
31 Bunb Tenonepenaun Brbmiorexa LOK
https://m.edsoo.ru/ff0c5¢c36
2 Kommeorso tennons npn remmonepease ubmotexa LIOK
. ' https://m.edsoo.ru/ffoc5¢c36
AnmrabaTHBIN mpolecc
[TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnunoreka [JOK
33 .
PUMEHEHHE K U30MPOIECcaM https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh MpoIecCoB B IPHUPOJIE. bubnunoreka [JOK
Bropoii 3aK0H TepMOTMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun neiictus u K111 rennosoit bu6mmoreka [JOK
MaIIUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ
37 DKoJIOTHYeCKHEe MPOOIEeMbl TEIIOAHEPTrETUKH



https://m.edsoo.ru/ff0c4fde
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38 O6o06maromuii ypok «MolekynspHas bubnmoreka [JOK
¢du3rka. OCHOBBI TEPMOTUHAMHUKIDY https://m.edsoo.ru/ff0c6938
| B LOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMO THHAMHUKI
40 [TapooGpazoBaH¥e U KOHICHCAIHS. bubnuorexa [JOK
Vcniapenue u KUmeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOIOTHAS 1 OTHOCHUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
Bo3ayxa. HackileHHslii map https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucrannmueckue u
42 amopdHbIe Tena. AHU30TPOIIUSI CBOWCTB bubnuoreka [JOK
KpUCTaLIOB. JKuaKkue KprcTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTePHaIbI
43 [InaBnenue n kpucraumsanus. Y aebHas bubnuoreka [IOK
TerioTa riaBiaeHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHHE TEIIOBOTO OamaHca https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aIus Tell. DNEKTPUUECKUN 3apsil. bubmuorexa [JOK
JlBa BHJIa 3JIEKTPHUUCCKUX 3apsIIOB https://m.edsoo.ru/ffOc6bcc
26 | nonymposomis Saktn corparci Bufimorera LIOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumopneuncrsue 3apsnoB. 3akoH Kynona. bu6mmoreka [JOK
ToueUHBIN ACKTPUIECKUN 3aPSI]T https://m.edsoo.ru/ffOc6ced
| e e W B LOK
PHIIHII CYTIEP . P https://m.edsoo.ru/ffoc6df2
nosie. JIMHuM HanpsHKEHHOCTH
o | Do e o B LOK
' https://m.edsoo.ru/ffoc6f00
S0 | nempoctanecion ore. ubmiorera LIOK
p ’ https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAEMOCTh
51 OnexkrpoeéMkocTs. Konnencarop bubnuoreka [IOK
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https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEeHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas padota "M3mepeHue
JIEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpuHIMIT NEACTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIeHIe IEKTPOpruOopoB

55

DNeKTpUUYECKUi TOK, YCIOBUS €ro
cymectBoBaHus. [loctosuubiii Tok. Cuna
toka. Hanpsxkenne. ConpoTtuBieHue. 3akoH
Oma 11 yyacTka 1enu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «3yuenue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa Jy1st TOJTHOM (3aMKHYTOM )

SHGKTpHHGCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHUCE.

JlaGopaTtopHnas padora «M3mepenne I/C
MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepXImpoBOJIUMOCTD

60

DneKTpUUECKUU TOK B Bakyyme. CBOHCTBa
3JIEKTPOHHBIX ITYYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMeECHast MpoBoauMocTb. CBoncTBa p—N-
nepexoja. [lomynpoBoiHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKUH TOK B PaCTBOpax U

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnmoreka [JOK
DIEKTPOJUTHYECKAS TUCCOIMALIUS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIN3
DNEeKTPUYECKUU TOK B razax.

63 CaMOCTOSATEIHHBIW U HECAMOCTOSITCITEHBIH 1 Etﬁlgg?/(;;ee%ic%orﬁ/ffow Aae
paspsan. Monnus. [lnazma o '
DneKTpuyYecKrue MpruOOPHl U YCTPOMCTBA U UX

64 IpaKTH4YecKoe npumeHenue. [Ipasuia 1 Eggg?/ﬁzlazc%orﬁ/ﬁoc% fc
TEXHUKH 0€30MaCHOCTH " '

65 O06006mamuil ypok «JIEKTPOTHHAMUKAY) 1 Eggg?lﬁzlai,ﬁ)orﬁ/f‘mc%be
KonTposnbHas pabora no teme

66 «Onekrpocraruka. [locTosTHHBIN 1 1 bubmuorexa [JOK
ANIEKTPUYCCKHIA TOK. TOKH B pa3InIHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 Peseprubiit ypok. KonTpoasHas paboTa 1o 1 1 bubmuorexa [JOK
Teme "DiaekTpoauHaMuKa” https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maronuii ypox mo 1 bubmuorexa [JOK
temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KVIACC
No Kosn4yecTBo 4acoB Jara JIeKTPOHHBbIE HU(PPOBbIE
/i Tema ypoka Beero KonTposabHubie IIpakT4yeckue W3yueHHsI o0pa3oBaTe/bHbIC
padoTbI padoThI pecypcbl
[TocTosiHHBIE MArHUTHI M UX
B3auMo/ieiicTBue. MaruutHoe nojue. Bextop

1 MarHUTHOM MHAYKUMH. JIMHUM MarHUTHOMU 1 Efg/ﬁﬁc&%/mcgws
WHIYKIIUU pS.//m. :

2 MarsuTHO€ 10J1€ IPOBOJHUKA C TOKOM. 1 bubnuorexa [IOK
OmnsiT Dpcrena. BanmopeiicTere https://m.edsoo.ru/ff0c98fe



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

ITPOBOAHHKOB C TOKOM

JlaboparopHas pabota «/3yueHune

bubmuoreka [JOK

3 MarHUTHOTO TIOJIsI KATYIIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HAa MPOBOJIHUK C
4 tokoM. Cuita Amniepa. JlabopatopHas pabora bubnuorexa [JOK
«MccnenoBanne eiHCTBHS IIOCTOSTHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM)
eliCTBHE MarHUTHOTO ITOJIsT Ha
5 ILJIBI/DKymy}ocs{ 3apspkeHHYro Yactuiy. Cuna bubmmorexa [TOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenna
DnexTpoMarHuTHast HHIYKIus. [ToTok
6 BEKTOpa MarHUTHOW uHAYKuu. IJ1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
nHayknuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanmne bubmuorexa [JOK
SIBJICHUS 3JICKTPOMArHUTHON MHIYKIIUH https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIIUH.
OJ1C camoumn, WM. DHEPrysl MarHUTHOTO
8 n(ilm I(aTyI_HKfIyCKI;OKOM. 9§6KTpOMaFHI/ITHOG bubmorexa LIOK
https://m.edsoo.ru/ff0ca600
moJie
TexHuueckue ycTpoicTBa U UX MPUMEHCHHE:
9 MTOCTOSTHHBIC MarHUTHI, JIEKTPOMATrHHTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeYb
O6o6maronuit ypok «MarHutHoe moie. bu6mmoreka [JOK
10 .
DJIEKTPOMATHUTHAS HHTYKIIHSD) https://m.edsoo.ru/ff0cab82
11 KonTtponbHas padoTa no teMe «MarHuTHoe bu6mmoreka [JOK
noJie. DIIEKTPOMAarHUTHAS HHTYKITUS https://m.edsoo.ru/ff0cad58
CB00OIHBIE MEXaHUYECKHE KOJICOaHNS.
I"apmonunueckue konebaHus. Y paBHeHUE bubnuoreka [IOK
12 o .
rapMOHHYecKUX kKosjeOanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPrUn
13 JlabopatopHas pabota «MccnenoBanue



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

3aBUCHMOCTH TIEPHO/1a MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JIJIMHBI HUTU U MacChl

rpy3a»

14

Kone6arenpubd KOHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UA€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEKIY
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPrUH B UICATHHOM KOJICOaTeIIEHOM
KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHue o 3aTyxaromuX KojaeOaHUSX.
BoinykieHHbIE MEXaHUYEeCKHe KOJIeOaHHUsI.
Pe3onanc. BeiHyx1eHHbIE
OJICKTPOMArHuTHBIC KoJe0aHus

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepEeMEHHBIA TOK. MOITHOCTh MMEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEUCTBYIONIEE
3HAQUYEHHE CUJIbI TOKA W HANPSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacTso, nepenaya u
oTpeOIeHHE IIEKTPUUECKON SHEPTUH

19

YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
MIEPEeMEHHOT0 TOKa, JIMHHUM 3JeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHE PUCKH IIPU IIPOU3BOJACTBEC
QJICKTPOSHCPI'UM. Kyanypa HUCIIOJIB30BaHUA
QJICKTPOOHCPIUN B MOBCEAHEBHOM KU3HU

21

MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacnpoCTpaHEeHHUsI U JITTUHA BOJIHBI.
[Tonepeunsie U TPOOJIbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

3JI€KTpOMaFHI/ITHBIC BOJIHBI, UX CBOMCTBA U

bubmuoreka [JOK

23 ckopocTs. [1Ikana 3JeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI PaTUOCBSI3U U TEICBUICHHMSL.
Pa3Butune cpencts cBa3u. Pangnosiokanus
bu6mmoreka [{OK
25 KonTtponsHas padora «Konebanus u BOTHB https://m.edso0.ru/ff0cc6fs
[IpsmonurHelHOe pacpoCTpaHEHHUE CBETA B
26 oz]ioHopoz[Hoﬁ cpe;l%. T(?qqumﬁ HCTOYHUK Bubmuotexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBGI")Fa. [TocTpoenue 1/1306pa>1<e§1/n/f13 TIJIOCKOM bubmorexa HOK
https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomiienne cBera. [lomHOE BHYTpEHHEE
28 O"ST)ZDKGHI/Ie. [TpenenbHBIA yroJ n}gﬁioro bubmorexa [TOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
JlabopaTtopHnas pabota «3mepenne bubnuorexa [JOK
29 .
MOKa3aTesIs MPEITIOMIICHHS CTCKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne nzodpaxeHuii B TUH3E.
30 dopmyna TOHI:(OI?'I JIUH3BL. gBeaneHHe bubmorexa [TOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaboparopHas padota «MccnenoBanue
CBOMCTB M300pa)kKCHUH B JIMH3AX)
Jucnepcus cera. CloKHBINA COCTaB OEJIOT0
32 ceera. L[et. JlTabopaTopHas paboTta
«HaOmnronenue qucnepcuu cBeTa
33 Hutepdepennus ceera. udpakums crera. bubnnoreka [JOK
JudpaxiponHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monspuzanus ceeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUs
I'panuIel MPUMEHUMOCTH KJIaCcCHeCKOH Bubnmorexa [IOK
36 MexaHukd. [locTynarel cnenuantbHOU TEOPUH

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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OTHOCHTEIBLHOCTh OJHOBPCMCHHOCTH.

bubmuoreka [JOK

37 3amMe/yIeHHe BPEMEHU U COKPAIIICHHUE JITTHHBI https://m.edsoo.ru/ff0cfa42
HEPTHUSA U UMITYIIb SITUBUCTCKOU
38 f?acirl)/mm CB;{3by iaifliﬂc 3Hepsnzn?n bubmaorexa LIOK
) https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTUsl IIOKOST
39 KonTtponsnas padora «Ontuka. OCHOBBI bubnuorexa [JOK
CIICIUATIBHOM TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jneprus u bubnuorexa [JOK
UMIyJbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeITHE U HccienoBanne Gporodddekra. bubnuorexa [JOK
Omwiter A. I'. CroteroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddexra. YpaBHeHHE
42 BI/I‘HHJTeI(/?‘Ha nan)[(bq)oma(bgema. «Kpachnas bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpaauiay Gororddexra
43 JHasnenue ceera. Onbite [1. H. JIeGenena. bubnuorexa [JOK
XUMUUYECKO€e JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckne yCcTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: poTorneMeHT, PoToAaTINK,
CoJIHeUHas OaTtapesi, CBETOIUO/
45 Pemrenue 3aga4d mo reMe «DJI1€MEHTHI bu6mmoreka [IOK
KBAHTOBO OITHKN» https://m.edsoo.ru/ff0d0302
) | e Touo Om B LOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojesb aToma
bubanoreka [IOK
47 Hocrynatsi bopa https://m.edscl)lo.ru/fdeOafa
18| nepons amowa e oo sooams sncpm Bu6morexa LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunasl ciekTpoB
BonHoBBIE cBOMCTBA YacTull. BoIHEI 11e
49 Bbpowuisa. KopryckynsspHO-BOITHOBOU bubnuorexa [IOK
nyanu3M. CIIOHTaHHOE M BBIHYXK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3Iy4YeHUe
50 OTKpbITHE PATUOAKTUBHOCTU. OTIBITHI bu6nuorexa [IOK



https://m.edsoo.ru/ff0cfa42
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Pesepdopmaa no onpenenenuto cocraBa
PaaOAaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2

51

Csowucrsa anb(da-, 6eta-, raMmMa-u3IydeHusI.
Bmmsuane pPaanOaKTUBHOCTH HaA JXUBLIC
OPraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacniag. DIeKTPOHHBIN H
MO3UTPOHHBIM OeTa-pacnal. ['amma-
U3JTy4yeHue

bubmmorexa [{OK
https://m.edso0.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusid peakrop. [Ipodiemst,
IIEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bubmmoreka [IOK
https://m.edso0.ru/ff0d1356

54

OneMeHTapHbIe YacTulbl. OTKpBITHE
MO3UTpPOHA. MeTO 1l HAOTIOICHUS U
pel"I/ICTpaI_[I/II/I SHeMeHTapHI)IX qacTHUIl.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. EAMHCTBO uznueckon
KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pazBuTHsa actpoHomuu. [IpuknagHoe
Y MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. Bu 3B€3mHOTO Heba.
Co3sBe3nus, sIpKue 3B€3/1bl, IUNIAHETHI, UX
BUAMMOeE JBIKeHHe. CoTHeuyHas cucTeMa

56

Counnne. CoHeuHas akTUBHOCTD. MICTOYHUK
sHepruu CoJiHIA U 3BE3]]

57

3BE311bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE311bI TJIaBHOW MOCIIEI0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O IIPOUCXOKICHUHU U
spororuu CoIHIIA U 3BE3]

58

Muneunsin [1yrs — Hamma ['anakTuka.
ITonoxenne n nprxenue CoyHLA B
lNanaktuke. 'anaktuku. YepHble ABIPHI B
sJIpax TaJlakKTUK



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbosbmoro B3peiBa. Penukrosoe usinydyeHue.
MerarajiakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUU

61

KoHnTpoapHas padora «IeMeHTHI
aCTPOHOMHUHU U acCTPOPU3UKU»

62

O6o6maromuit ypok. Ponb pusuku un
ACTPOHOMHH B DKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COITMATLHON 1 dTUIECKOM
cthepax esTeTbHOCTH YeJIOBEeKa

63

O6o06maromuit ypok. Ponb u Mmecto pusuku
1 aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTHUHE MHUpa

64

O6o6maromuit ypok. Ponb ¢pusndeckoit
TeopuH B HOpMUPOBAHUH TIPEICTABICHUAN O
¢buznyeckoil KapTuHE MUpa

65

O6o06matomuii ypok. Mecto dpusndeckoit
KapTHHBI MUpa B OOIIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
IPUPOJIC

66

Pe3epBHbIil ypok. MarHuTHOE T0JIE.
DNeKTpOMarHUTHAsI MHYKIIHSI

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHaIbHOM TeOpPUH OTHOCUTEILHOCTU

68

Pesepnbiii ypok. KBantoBas ¢usuka.
DneMEeHTbl aCTPOHOMUU U aCTPOPU3IUKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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