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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpelHEro oouiero ooOpa3oBaHus pa3padboTaHa
Ha OCHOBE TOJIOKEHUN U TpeOOBaHUHN K pe3ylIbTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBl,
npeacraBieHHbx B ®I'OC COO, a takxke ¢ yuéroM denepanbHO pabodeil mporpamMMbl BOCIIMTaHHUS U
KOHIICTIIUKM TpernoAaBaHusi y4deOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX OpPraHU3ALUAX
Poccuiickoii @eneparnuu, peaau3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl 1o (u3MKe HarpaBlieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTHHBI Mupa oOyuaromuxcst 10—11 kimaccoB npu o0yueHuH uX pu3nke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JICITeTbHOCTHOTO TIoixoa. [Iporpamma o ¢pusuke coorBercTByeT TpedboBanusm GI'OC COO
K IJJAaHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METallpeIMETHBIM pe3yjbTaTaM OOyueHMs, a TaKxkKe
YYUTBIBAET HEOOXOAMMOCTh pPEAIM3alui MEXKIPEIMETHBIX CBSi3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU IIpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE LeJIM U3y4eHMs (PU3MKHM HA YPOBHE CPEIIHEro
obmiero oOpa3oBaHUs, IJIAHUPYEMBbIE pE3YJIbTaThl OCBOCHHMS Kypca (U3HMKH: JHYHOCTHBIC,
MeTalpeIMETHbIe, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (u3nKe BKIIOYAET:

® [UIAaHUpYEMbIE pe3yJbTaThl OCBOEHHMsS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IPEIMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwus..

Ou3nka Kak Hayka O HamOosee OOIMX 3aKOHAX MPHUPOJBI, BBICTYNas B KadecTBE y4eOHOTO
npeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAaHMA 00 OKpYy)KaroLleM MHpe.
[IkoabHBI Kypc (U3MKM — CHCTEMOOOpA3YIOLIUH Ui €CTECTBEHHO-HAayUHBIX YYEOHBIX IPEIMETOB,
IOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHHUH, U3y4aeMbIX XUMUel, Onosoruei,
dusudeckoit reorpadueit u actrponomueit. Mcnosb3oBanue u akTUBHOE MPUMEHEHHE (PU3NUECKUX 3HAHUH
olpesieNseT XapakTep U pa3BUTHE DPAa3HOOOPA3HBIX TEXHOJOIMH B cepe 3HEpPreTHKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHs HOBBIX MaTepUajoB C 3a/JlaHHBIMHM CBOMCTBaMHM U Jpyrux. M3yuenue
(U3UKH BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJarolIuxcs,
B (OpMHUpOBaHME YMEHHI NPUMEHATh HAYYHBIH METOJl MO3HAHUS IMPU BHIIOJHEHUH UMHU YUE€OHBIX
UCCIIEI0BAHUMN.

B ocHOBY Kypca ¢pu3MKH 17151 YPOBHSI CpEHET0 00IIero 00pa30BaHus MOJNOKEH Pl UAEH, KOTOpbIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJEPKUT MaTepuald U3 BCEX pa3lesioB (M3MKM, BKJIIOYAET KaK BONPOCHI KJIACCUYECKOH, Tak H
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepual Kypca (GU3UKH OOBEIMHEH BOKPYT
¢uznueckux Teopuil. Beaymum B Kypce sBisercs (QOpMHUpPOBAHUE MPEJICTaBICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus TMpeanosaraeT HCIOJb30BAHUE T'yMaHUTapHOTO
noTeHIManza GU3NIeCKoil HayKH, OCMBICIICEHHE CBSI3U pa3BUTHs (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuknaonou nanpaenrennocmu. Kype Gpusnku npeamnonaraer 3HakOMCTBO C IIUPOKUM KPYToM
TEXHUUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUHN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonozuzayuu peamn3yercsi MOCPEICTBOM BBEJCHUS DJIEMEHTOB COJIEPKaHMs, TTOCBAIIEHHBIX
9KOJIOTHYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU U TEXHOJIOTHUH, a
Takxke 00CyKAeHUs MPo0IeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacHOCTH.

Ctep)KHEBBIMU AJIEMEHTaMU Kypca (U3UMKU Ha YPOBHE CpeHEro oouiero oopa3oBaHus SBISIOTCA
¢usuueckue teopun (GopMupoBaHHE MPEACTABIECHUH O CTPYKType MOCTPOCHHUS (PU3HMUECKOW TEOpHH,
poiin pyHIaMEHTaJbHBIX 3aKOHOB U MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABIECHUAX O IPUPOJIE, TPAHULIAX
IPUMEHUMOCTH TEOPUH, 1JIs1 OTIUCAHUSI ECTECTBEHHO-HAYYHBIX SIBIEHUH U MPOLIECCOB).

CHCTEeMHO-ICATENPHOCTHBIN MOAXOJ B Kypce (U3MKHM peanu3yeTcs Ipexkae BCero 3a CYer
OpraHu3aIK 3KCIIEPUMEHTAIBHON JesTeIbHOCTH o0ydaronmxcs. s 6a30Boro ypoBHs Kypca GU3NKU —
9TO UCHOJIB30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00PaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢Gpu3uke oObeAWHEHBl B OOIIMN CIUCOK YYCHMUYECKHX MPAKTHUECKUX padoT.



Boienenne B yka3aHHOM IMEpedyHE J1a0OpPaTOPHBIX pPabOT, MPOBOAWUMBIX JUISI KOHTPOJS M OIICHKH,
OCYIIIECTBIISIETCSl YYaCTHUKAaMH 00pa30BaTeIbHOIO MpoIecca UCXOAs U3 0COOEHHOCTE! MIIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIIMMUCS YMEHUSIMH
IPOBOJAUTH KOCBEHHBIE M3MEPEHHMsI, UCCIEAOBAHUS 3aBUCUMOCTEH (DM3MUYECKUX BEITUYMH U MOCTAHOBKY
OIIBITOB I10 IIPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbuioe BHUMaHME yaeNsieTCsl PEUICHUIO PAacYETHBIX U KAauyeCTBEHHBIX 3adad. llpu stom s
pacuéTHBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3aJa4d C SBHO 3aJaHHON (DU3UYECKOW MOJIENbIO,
MO3BOJIAIONINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasjeia Kypca, Tak U
MHTETPUPYS 3HAHUA U3 Pa3HBIX pa3/ieinoB. /[ kadecTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
0o0BsiCHEHHE TpOoTeKaHHs (U3MUECKUX SBICHUNA U TMPOLIECCOB B OKpYKAIOIIEH >KU3HHU, TpeOyromiue
BbIOOpa (PU3MUECKOM MOJIENN JISl CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBaHusimu PI'OC COO k MarepuasbHO-TEXHUYECKOMY OOCCIECUYCHHIO
yaeOHoro mporecca 0a30BbIi YpOBEHb Kypca (U3UKH Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOKECH
U3y4aTbCs B YCJIOBHUSAX IMPEIMETHOro KaOuHeTa (DU3MKU UM B YCIOBHUSIX HHTETPUPOBAHHOIO KaOMHETa
IPEMETOB ECTECTBEHHO-HAyyHOro Iukiaa. B kaOuHere Qu3MKM MOMHKHO OBITH HE0OXOAMMOE
naboparopHoe o0OpyAOBaHUE JUIsl BBIMOJIHEHUS YKa3aHHBIX B IMporpaMMe Mo (PU3MKEe YUEHHUYECKUX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pYJOBaHHUE.

JlemoHcTpannoHHoe 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM MHUHHMAIbHOM
JIOCTAaTOYHOCTH M 00ECNEeYrBaeT IOCTAHOBKY MEPEYMCICHHBIX B IMpOrpaMMe MO (DU3HKE KITFOUEBBIX
JEMOHCTpAallMii  JUIsl  HMCCIEAOBAaHUSA HW3Y4YaeMbIX SIBICHUW W  TPOIECCOB, HMIHUPUYECKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaboparopHoe oOOpyaOBaHHE ISl YYCHMUYECKUX MPAKTUYECKUX paboT dopmupyercs B BUIC
TEMAaTUYECKUX KOMIUIEKTOB M 00ECHEeuMBaeTCS B Pacdyére OAHOTO KOMIUIEKTAa Ha JIBYX OOYYarOIIUXCH.
Temaruueckue KOMIUIEKTHI 1a0OPaTOPHOro 000pYAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAK)KE KOMITBIOTEPHBIX N3MEPUTEIBHBIX CHCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 00111eM 00pa30BaHUHU SABIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHs OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO HPUPOIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMHUPOBAHHE HCCIIEA0BATENHCKOTO
OTHOUIEHHUSI K OKPYKAIOLIUM SIBICHUSIM;

e (opMupoBaHHE HAyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHsI OCHOB CTPOEHUS MaTepHH
U (QyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yYMEHUH OOBICHATH SIBICHHUA C MCIOJIb30BAaHUEM (PU3MYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE IMpPEICTaBICHUH O ponu (U3MKMU JUIs pa3BUTHS JPYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHnne 3THX Ienell o0ecrieunBaeTcsl pelieHueM CIeIyoluX 3aaad B Mpolecce U3y4eHHs

Kypca (pU3MKH Ha YpOBHE CPETHET0 O0IIero 00pa3oBaHus:

e [pUOOpETeHUE CUCTEMBI 3HAaHUHM 00 OOIMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKJIIOYass MEXaHUKY, MOJIEKYJSIDHYIO (U3HKY, SJEKTPOJMHAMMKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acTPOU3UKH;

e (dopMupoBaHHE YMEHHH NPUMEHATh TEOPETUUECKHE 3HAHUA IS OOBACHEHUS (PUIUUECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

® OCBOEHHE CIOCOOOB pELIEHUS Pa3IMUHBIX 3aJad C SIBHO 33JaHHON (U3MUYECKON MOJeNnblo,
3aj1a4, MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE Cco37aHue (U3NYECKOM MOJIeNH, aJeKBaTHOU
YCIIOBHSIM 33J1auy;

e TMoHUMaHHEe (UINYECKUX OCHOB M TMPUHLHUIOB JACHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHHE METOJaMH CaMOCTOSTENBHOIO IUIAHUPOBAaHHMS U MPOBEACHUS (PU3UUECKUX
HKCIEPUMEHTOB, aHalIM3a M MHTEpIpeTanuu HH(OpMAIK, ONpeAeTCHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJbTata;



e CO3JAaHUE YCIOBUM Uil DPa3BUTHS YMEHUU [POEKTHO-HUCCIEAOBATEIIBCKOM, TBOPYECKOU
JESTEIILHOCTH.

Ha wn3ydenue ¢usuku (0a30BbI YPOBEHB) HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUS OTBOAMTCS
136 gacos: B 10 kitacce — 68 gacoB (2 gaca B Henento), B 11 kiracce — 68 gacoB (2 yaca B HEJETIO).

[Ipennaraemplii B mporpamMMe Mo (QHU3MKE MepevyeHb JIa0OpaTOPHBIX W MPAKTUYECKUX padoT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYUTENb JIEaeT BBHIOOP MPOBEACHHS JTaOOPATOPHBIX PadOT U OIBITOB C
y4€TOM MHJIMBUYaTbHBIX OCOOCHHOCTEH 00y4aroImuxcsl.
COJAEP)KAHUE OBYUYEHUS

10 KJTACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
®uznka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpYKarolero mupa. Pois sxcriepuMenTta u
TEOPHH B MPOIIeCcCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢Gu3nyeckux siBICHUN U mporieccoB. Hayunsie rumoresnl. dusnueckue 3aKOHBI U
Teopuu. ['paHHIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAaydyHOH KapTUHBI MHUpPA, B MPAKTUYECKOM
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHanorosie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe pABuxkeHUue. OTHOCUTENIBHOCTh MEXAaHWYECKOro JBHKeHUs. CucrtemMa oOTcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpeiHsss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHUaibHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHaT. Cll0’KeHHEe IEpEMEIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsAMOJUHENHoe aBWkeHHue. ['paduku 3aBUCHMOCTH KOOpAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U NepeMEILIeHUsI MaTeprUaIbHOW TOUKH OT BPEMEHHU.

CBoboaHoe nazieHne. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiriHoe nBuxkeHUE. [[BH)KEHHME MATEpHAIBHON TOYKM IO OKPYKHOCTH C TMOCTOSSHHOW IO
MOJIyJI0 CKOpPOCTBbIO. YTJIOBas CKOPOCTb, JIMHEHHas ckopocTh. Ilepumon M dyactora oOparieHus.
[leHTpOCTpEMUTENIBEHOE YCKOPEHHUE.

TexHnueckue ycTpoiicTBa U MPAKTUUYECKOE NPUMEHEHHE: CIINOMETD, IBUKEHUE CHAPSAOB, LICITHBIE U
PEMEHHBIE TIEpEaaYH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTIOCTPALMs KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUS.

IIpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenwne Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomEeHHOro MO YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHHs.

HanpasiieHne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MyTSIMH, IPONICHHBIMU TEJIOM 3a IMOCIE0BaTEIbHbIE pPaBHbIE
IIPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHue qBUKEHUS MIAapUKa B BI3KOW KUJKOCTH.

W3yuenne nBUXEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHOcUTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepruanbHbele CUCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa 171 MaTepuanbHON TOUYKH.
Tpernii 3akoH HbIOTOHA [UIs1 MATEpUAIIBHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kocMuyeckas CKOpOCTb.



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

Tpenne. Buasl Tpenus (mokosi, cCKoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIbKEHUS U cuia TpeHus nokos. Koapdumuent tpennsa. Cuna CONpOTHBICHUS NPU IBMKCHUH Tella B
KUJKOCTH WM rase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEaA.

MoOMEHT CuiIbl OTHOCUTENBHO OCH BpaieHusd. [1nedo cuibl. Y cnoBus paBHOBecUs TBEPAOrO Tea.

TexHnuyeckue ycTpoiicTBa M MPAaKTUUYECKOE NMPUMEHEHME: NMOJUIMITHUKY, ABUKEHHE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEpPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBHCUMOCTB CHIIBI YIIPYTOCTH OT Je(OpMAaLInH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUU.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE U PE3MHOBOM 00pasiie, OT UX
nedopmariuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynbc MaTepuanbHOM TOUKHU (Tesa), CUCTEMbl MaTEpUaIbHBIX TOUeK. VIMITyJIbC CHUIIBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTMBHOE JBUKEHHUE.

Pa6ora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumaneHas osHeprus. [loTeHnuaneHas dHeprus yHopyro aAe(oOpMHUPOBAaHHOW MPYKUHBIL.
[TorennuanbHast SHEprys Tesia BOJIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHble M HEMOTEHLMATIbHbIE CUIIBL. CBSI3b paOOThl HEMOTEHLUHUAIbHBIX CHJI C U3MEHEHHEM
MEXaHUUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUUECKON SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnuyeckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
JBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE IBMKEHUE.

[lepexon nmoTeHIMaIbLHON YHEPTHUH B KHHETHUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOIOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHJIBI ¢ WM3MEHEHMEM MEXAaHMUYECKOW HHEepruu Tela Ha NpuMmepe
PacTsKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIIPHO-KUHETUYECKOH TEOpUM M HX OIBITHOE OOOCHOBaHHE.
BbpoynoBckoe neuxkenue. Juddysusa. Xapakrep ABMKEHUS U B3aUMOJCHCTBHS YacTHI] BemecTBa. Mojenu
CTPOEHUS T'a30B, KHUIKOCTEH U TBEPIBIX TNl U OOBSCHEHHWE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJEICH.
Macca u pazmepsl Mosekys. KonnuectBo BeniectBa. [locrosiHHas ABoraapo.

Temosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens uneansHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYIISIPHO-KHHETUYECKOW TCOPUM HICAIBHOTO
raza. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpefHel KWHETHYECKOW HEPTUU TEIIOBOTO JIBUIKECHUS YaCTHIL
raza. [llkama temnepatryp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH



HaneroHa. M3omporecchl B HOEAIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. | padudeckoe
Mpe/ICTaBIeHUE N30IIPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME AMCKPETHOE CTPOCHHE BEIIeCTBA, (oTorpaguu MOJEKYNl OpraHMYECKHX
COCTUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Mopeinb, HIUTIOCTPUPYIOLLAs IPUPOLY ABJICHU ra3a Ha CTEHKU COCY/a.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3JlyXa B KIIAaCCHOM KOMHATe€ Ha OCHOBE HU3MEpPEeHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSIsI SHEprusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KommuectBo TenoTsl U padora. BHYTpeHHsIsI SHEprus OJHOATOMHOIO UAEaIbHOro ra3a. Buel
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, U3JIydeHHE. YJelbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0THI pH TeIonepeaaye.

[TonsTue 06 annabaruom mporecce. [lepBoiii 3akoH TepmonuHaMuku. [IprMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKHU K n3onpoueccam. I'paduueckas unTepnperanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh mpoiieccoB B IpUpoO/IE.

TennoBbie MammHbL. [IpUHIATIEL TEHCTBHS TEIUIOBBIX MamH. [IpeoOpa3oBaHus SHEPTHH B TETIOBBIX
mamuHax. Koag¢unuent nonesHoro neiictBus terioBo Mammubl. Lukn KapHo um ero koaduuueHt
MI0JIE3HOTO AEMCTBUSL. DKOJOTUYECKHE MPOOIEMBbI TEMIOIHEPIETUKH.

TexHnueckue yCTpOHCTBA M TNPAKTHYECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpeHHEW SHEpruM Tejna MpH COBEPUICHUH paOOThl: BbUIET MPOOKHU U3 OYTBUIKU MOJ
JeWCTBUEM CXKATOT0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIUA).

N3meHneHnne BHyTpeHHEHN 3Hepruu (TemMnepaTypsl) Teja Ipu TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsi BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHAeHcanus. Mcmapenne u kurneHue. AOCONIOTHAS W OTHOCHUTEIbHAsS
BJI&XKHOCTh Bo3ayxa. HacelmenHslil nap. Y ienbHas TEmoTa napooopazoBaHusi. 3aBUCUMOCTb TeMIIepaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannnueckue u amopdHbie Tena. AHM30TPONHs CBOWCTB KpucTayuioB. JKunkue
kpuctaiasl. CoBpeMeHHble MaTepuanibl. [lnaBieHue W KpucTaud3anus. YAeiabHas TEMJoTa IUIaBICHHUS.
Cybnumarusi.

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHnueckue ycTpolcTBa M MPAaKTHUECKOE NPUMEHEHHUE: TUIPOMETP U IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTUH MOTYYEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu NoHM>KEHHOM JIaBIECHUM.

CriocoObl U3MepeHus BIaKHOCTH.

Habntonenne HarpeBaHUs U TUIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol



N3MepeHre OTHOCUTENBHOM BIAXXHOCTH BO31yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. Inexkmpocmamuka

DJeKTpu3anus Tell. JJeKTpuueckuid 3apsna. [[Ba Buaa siekrpuueckux 3apsgaoB. I[IpoBogHuKH,
JUBJIEKTPUKY U TOJIYIPOBOAHUKYU. 3AKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsigoB. 3akoH KynoHa. To4edHBIN 3JEKTPUYECKUM 3apsii. DIESKTPUYECKOE MOJIe.
HamnpsbxkénHocTh  dmexkTpudeckoro nosst. lIpuHoun cyneprno3uuuu  2JIeKTpudeckux nosied. JInHum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snextpocratnueckoro monsd. llorennwman. Pasnocts moreHumanos. [IpoBomHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J€. J(uanexkTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJEHCATOpa. DHEPrus 3apsKEHHOro
KOHJIEHCATOopA.

TexHuueckue  ycTpolCTBa U INPAKTUUYECKOE  IPUMEHEHME:  3JIEKTPOCKON,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE JJICKTPONpUOOpOB, KOHJEHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEJL.

DNEeKTPUUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM II0JIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOLIAJU IUIACTUH, PACCTOSHUS MEXAY
HUMH U JUIJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNeKTpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTpUUecKoro Toka. Mcroununku toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsokenune. 3akon Oma Ji1s ydacTka LEmu.

ONEKTPUUYECKOE CONPOTUBIEHHE. YJEIBHOE CONPOTUBIECHHE BellecTBa. llocnenoBaTenbHOE,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

PaGora snextpuyeckoro Toka. 3akoH Jlxoymnsa—JIena. MOMIHOCTB SIEKTPHUECKOTO TOKA.

DONeKTpOABMKYIIasl Cuja U BHYTPEHHEE CONPOTHUBICHHE MCTOYHHMKA TOKa. 3akoH Oma aJid MOJHOM
(3aMKHYTOI) 21eKTpruecKol 1ienu. KopoTkoe 3aMbIKaHUeE.

DNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COMPOTHUBIIEHUS METaNIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYECKHil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[MonynpoBonHuku. CoOCTBEHHAas M NMPUMECHAsT MPOBOJUMOCTH MOJYNPOBOJHUKOB. CBoiicTBa p—n-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PAacTBOpPaX M PaCIIaBaX AJIEKTPOJUTOB. DIIEKTPOIUTHYECKAS TUCCOIHAIMS.
DIIEKTPOJIN3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHuuyeckue ycTpoHCTBa W MpPaKTHUYECKOE NPUMEHEHHE: aMIlepMeTp, BOJBTMETpP, peocTart,
HUCTOYHUKHA TOKA, DJEKTPOHArpeBaTeNbHBIE MPUOOPHI, IIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHl M (POTOPE3UCTOPHI, TMOIYINPOBOJHUKOBBIA JTHOJ,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTb CONPOTUBIICHUS LUIUHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIONIAJHM IONEPEYHOIO
CEUYEeHHS U MaTepHala.

CMmenaHHOe COeTMHEHUE IPOBOJHUKOB.



[Ipsimoe u3mepeHne 3IeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMblkaHuE rajlbBaHMUECKOI'O 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHU.

3aBUCUMOCTD COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3y4yeHne CMEIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CHiIbl MCTOYHMKA TOKA U €M0 BHYTPEHHETO COIIPOTUBIICHUS.

Habntonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3H

N3zyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kiiacce oCylIECTBIsAETCS C YUETOM COJEepKATEIbHbBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OUOJIOTUH, XMMUH, Treorpadu U TEXHOJIOTHH.

Mesicnpeomemuvie nonamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IIO3HAHMA: SIBICHHUE,
Hay4YHbI (akT, rumore3a, (¢uU3NYEcKas BEIWYHMHA, 3aKOH, TEOpHs, HAONIONEHNE, OSKCIIEPUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHne CUCTEMBbl YpaBHEHMM, JuHeiHass (QyHKUus, napabosa, runepOosa, uX
rpadyKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKLUHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMHM Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: Mexanudeckoe IBM)KEHUE B KHUBOW mpupone, nud@ys3us, ocMOC, TEIIIOOOMEH >KUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJ, XUAKOCTEH M Tra3oB, 3JIEKTPUUYECKHE CBOWCTBA METAJIOB,
NEKTPOJINTUYECKAS IUCCOLMALINSL, FAJIbBAHUKA.

I'eocpagpus: BIaXKHOCTH BO3/yXa, BETPBI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHs B TEXHHKE,
MOJIIUITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHUs UMIYyJbca B TEXHHUKE (pakeTa, BOAOMET M JIpYyrHe),
JIBUraTellb BHYTPEHHEr0 CrOpaHus, MmapoBas TypOuHa, OBITOBOI XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIyUEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCI€ HAHOMATepUalOB, M HAHOTEXHOJOIHH,
JIEKTPOCTaTUYECKas  3alllUTa, 3a3eMJICHHE  DJEKTPONpPUOOpOB, KCEPOKC, CTPYHWHBIH  MpPUHTED,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. InNeKMpPOMAZHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3amMoAeHCTBUE TOCTOSHHBIX MarHuToB. MarnutHoe mnoJe. Bektop
MarHuTHOM WHAYKUMH. [IpUHUMN Cyneprno3uiMyd MarHUTHBIX MoJjed. JIMHMKM MarHuTHOM MHIYKLHH.
KapTuna nuHMil MarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoO€e Mosie TPOBOJHMKA C TOKOM. KapTuHa JNMHUNA WHAYKIIMM MArHUTHOTO TOJISI JUIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHUKA, KaTymKd C TokoM. OmbIT Ipcrena.
B3auMogeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moayinb M HampaBieHHE. J[BM)KEHHE 3apsHKEHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cumsr JlopeHiia.

SIBneHue ANEeKTPOMAarHUTHON MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM MHIAYKIUU. DIEKTPOABUKYIIAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

Buxpeoe anekTpudeckoe moje. DNEKTPOJBIKYIIAs CHIa MHAYKIIMH B MPOBOJHUKE, TBUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHAYKIHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.



TexHuueckue ycTpoilcTBa M MPaKTUUYECKOE MPUMEHEHHUE: MOCTOSHHbIE MAarHUThI, AJIEKTPOMATHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD JIEKTPOJBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOIO ITOTOKA.

SIBiIeHME CAMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnepnoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABiIeHUS JIEKTPOMAarHUTHOM MHTYKIIUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHbsle KoJledOanus

Konebarenbnast cucrema. CBoOOAHBIE MexaHHuYecKHe Konebanus. [apMoHMYeckue KoeOaHus.
[lepron, gactora, amrummtyna u ¢asa koneOanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHue rapMoHHUeckux kKoneOanuil. [IpeBpaiiieHue sHepruu npu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJ€OaHUs B UACAIBHOM KO0JIEOATEIbHOM
KOHTYype. AHANOTUs MEXAY MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojeOaHusMu. @opmyna Tomcona.
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KojeOaHUsSX. BbIHYX/IeHHbIE MexaHUYeckue KosneOaHusi. Pe3oHanc.
BriHyX1I€HHBIE AJIEKTPOMArHUTHBIE KOJICOAHMSI.

[lepemennbiii  Tok. CHUHyCOMJANbHBIM NEpPEMEHHBIM TOK. MOIIHOCTE MEPEMEHHOI0  TOKA.
AMIUTMTYTHOE U IEVCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HAMPSHKEHUS.

Tpauchopmarop. [IponsBoacTBo, nepenaya u MOTpeOICHUE dIEKTPUUECKON dJHEPTUU. DKOIOTHIECKHE
PUCKHU TIpU MPOU3BOACTBE 3JEKTpPO3HEprun. KynbTypa MCHONIb30BaHUS 3JEKTPOIHEPTUHA B MOBCEIHEBHON
KU3ZHHU.

TexHudeckue yCcTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: DJIIEKTPUYECKH 3BOHOK, T'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiedaTenbHON cucTeMbl (TIPYKMHHBIN WK MAaTEMaTUYECKUN MAsITHHK).

HabGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanme cBOWCTB BHIHYKICHHBIX KOlIeOaHUM.

Ha6mronenue pezonanca.

CBOOOTIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHusI.

OcrumnorpaMmsel (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) JJIs JIEKTPOMAarHUTHBIX
KoJeOaHuH.

Pe3oHanc mnpu mOCHEOOBATENIHHOM  COCIMHEHUM PE3UCTOpA, KATYIIKM HWHIYKTUBHOCTH U
KOHJIEHCaTopa.

Moaens TUHUH JIEKTPOIIePEIayn.

Yuenuueckuii 3xcnepumenm, 1ab6opamopuvie pabomol

HccnenoBanue 3aBUCHMOCTH TIEPUOJIa MaJBIX KOJIEOAHWU Tpy3a Ha HUTH OT JIJIMHBI HUTH M MaccChl
rpysa.

HccnenoBanne nepeMEHHOr0 TOKA B LENHW U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHIEHCATOpa,
KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbL

Mexanuueckue BOJHBI, yclnoBus pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs U JJIMHA
BoiHBI. [lonepeunsie u npoaonbHbIe BoJHBL. UHTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.



3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIOBUSI M3JyYEHUs JIEKTPOMAarHUTHBIX BOJIH. B3anmHas opueHTanus
BektopoB E, B, V B anekrtpoMarHuTHON BoiHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npesioMIIeHue, ospu3anus, qudpakius, uarepdeperius. CKOpOCTh EKTPOMAarHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIB pagroCBs3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue  yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIMHE, pajap, PaAHONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebmronieecs T€10 Kak HICTOYHUK 3BYKa.

Habmonenue otpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHnnn 1 AUPpakiuid MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGiroienne cBsi3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHHE, MOJspU3aLMs,
mrdpakius, nHTephEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsamosMHERHOE pacIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cBera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MpeETOMIICHHS cBeTa. AOCOMIOTHBIN MOKazarenb npenomieHus. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHbIil yroi moJHOro BHyTPEHHET0 OTPaKCHHUS.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonye U paccenBarolye JMH3bl. ToHKas jauH3a. POKYCHOE pacCcTOSHUE U ONTHUYECKas cuia
ToHKOM nuH3bI. [locTpoeHne m3o0paxeHuii B cOOMparONINX M paccerBaroONINX JuH3aX. Dopmyna TOHKOM
JIMH3BI. Y BeIUYeHNe, JaBaeMoe JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIe HUCTOYHHWKU. YCJIOBHS HAOIIOICHUS
MakCUMyMOB M MHHHUMYMOB B HHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. Judpakinuonnas pemérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCHMYMOB MpH
MaJIeHu MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHaudeckue ycTporcTBa M MPAKTUYECKOE TPUMEHEHUE: OYKH, JIymna, oToarmapar, IpOeKIIMOHHBIN
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pEHIETKa, TOJISPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakKeHUE U MperoMieHre ceeta. OnTHudeckue mpruoopshI.

[TonHoe BHyTpeHHEe oTpaxeHue. Moens CBeToBOA.

HccnenoBanue cBOWCTB N300paKeHHI B THH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

Habmonenue untepdepeHIim cera.

Ha6mronenue qudpakiuum cera.

Habmronenue aucnepcuu cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIINOHHON PEHIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne nokazaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB U300payKEHHIA B JIMH3AX.

HaGmonenue aucnepcuu cBera.



Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuubpl  NPUMEHUMOCTHM  KJAacCHYeCKOW  MexaHwkd. [locTynaTel  crnenuaibHOM — TEOpUU
OTHOCUTENIbHOCTH: WHBAPUAHTHOCTH MOJYJSl CKOPOCTH CBETa B BaKyyMe€, MPUHLHUI OTHOCUTEIBHOCTU
DUHIITENHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAIIEHUE JAJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJICOM PEISTUBUCTCKOMN YaCTULIbl. DHEPTUS IIOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemernmol kearnmoegoii OnMuKu

®otonbl. opmyna [Tnanka cBs3u SHEpruM GOTOHA C €r0 YaCTOTON. DHEPTH U UMITYJIbC (DOTOHA.

OtkpeiTe u uccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTtodddekra.
VYpaBuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuma» horodddekra.

Hasnenue ceera. Onbitsl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUMK, CONHEUHAS
Oarapesi, CBETOJIUO/I.

Jlemoncmpayuu
@010 eKT Ha YCTaHOBKE C IUHKOBOM MITACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodpdekra.
CBeToauOI.

Conneunas Gartapest.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHass Mozenb
aroma. Iloctynarel bopa. M3nydyenue u nornomeHue (OTOHOB IPH MEpexojie aToMa C OAHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CriekTp ypoBHEN SHEPrHH aToMa BOJIOPO/A.

BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHuueckue ycTpoHCTBa M MpPAaKTUYECKOE IMPHMEHEHHE: CHEeKTPaIbHBIA aHanu3 (CIEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHeRvaTbIX CleKTPOB U3JIy4EHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHnue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CI0KHOCTh CTpOeHUs spa. OTKpbITHE PaAMOAaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paauOaKTHBHOTO W3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
n3NydyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHA M HeWTpoHa. Hykinonnas mozens siapa ['eitsen6epra—lBanenko. 3apsin sjpa.
Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIM  Oera-pacman. [‘amma-uznydenue. 3akoH
paaMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleneHre U CUHTES SAEP.

SAnepusiii peaktop. TepmosinepHslit cunTe3. [IpoOrembl M TEPCHNEKTHUBBI SJIEPHON SHEPreTHKU.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON AHEPTETUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MGTOI[BI HaGJIIO,Z[eHI/ISI " perucTpanuu 3JICMCHTAPHBIX YaCTHII.
dyH/1aMeHTalIbHBIE B3aMOJIeUCTBHA. ENMHCTBO (pU3ndecKoil KapTUHBI MUpA.

TexHuueckue ycTpouCTBa M IPAKTUYECKOE NPUMEHEHHE: NO3UMETpP, Kamepa BuilbcoHa, snepHbIN
peakTop, aToMHast 6omoa.



Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpeKoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ComHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapaKTepUCTUKU.  JlmarpamMmma  «CHEKTpaJbHBIM  KJacC  —  CBETUMOCTB».  3BE3Ibl  TJIABHOU
IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTbY» JJIs 3BE3] TJIaBHOM IOCIEN0BaTEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpPEMEHHBIE NPEACTABICHUSA O NMPOUCXOXKICHUM MU dBomonuu ConHua u
3BE31. DTarbl )KU3HU 3BE3NL.

Mnineunsiii [1yTe — Hama [Nanaktuka. [lonoxxenue u auxenue Connua B ["anakTtuke. TUIBI ranakTUK.
Pannoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/1pax raJakTHK.

Bcenennas. Pacmupenune Bcenennoit. 3akon Xa60ma. Pas6eranue ramaktuk. Teopust bosnbiioro
B3pbIBA. PEIMKTOBOE H3iIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewénnplie npobiieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGnronennss HEBOOPY)KEHHBIM TJIa30M C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX TPHIIOKEHUH IS
OIpeJIeJIEHUs IOJIOKEHHUsI HeOeCHBIX O0BEKTOB HAa KOHKPETHYIO NaTy: OCHOBHbIE co3Be3nus CeBepHOro
IOJTYLIApHs U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Poinb (pu3nKM 1 aCTpPOHOMHMM B 3KOHOMUYECKOH, TEXHOJIOIMYECKOMN, COLMAIbHON 1 3TUYECKOH cdepax
NeSITEIbHOCTH YeJIOBEKa, pojib U MECTO (M3MKM U aCTPOHOMHUHU B COBPEMEHHOH HayyHOW KapTHHE MHpa,
poib (uznyeckod Teopuu B (OPMUPOBAHUM NPEACTABICHUH O (U3NYECKOM KapTHHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAayUYHBIX IPEACTaBICHUI O
IIPUPOLE.

MexnpeamerHblie CBA3H

N3yuenue xypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocymecTBisieTcs ¢ y4ETOM CoJiepKaTelbHbIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Freorpadyy U TEXHOIOTHH.

Mescnpeomemuvie nonamus, CBS3aHHbIE C M3YyYEHHEM METOJIOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
HaydHbId (akT, rUnoTe3a, (Quanyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, SKCIEPUMEHT,
MOZCIINPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKACCTBO, BEKTOPHl M HUX IPOCKUUU HA OCHU
KOOpJMHAT, CJOKE€HUE BEKTOPOB, IIPOU3BOJHBIE DJIEMEHTAapHbIX (QYHKIMHA, MpPHU3HAKA [OJ00US
TPEYTOJILHUKOB, ONpeieTeHNE TUIOMAAN TUIOCKUX GUTyp 1 00bEMa Tel.

buonocus: anextpuueckue sBIEHUS B )KUBOM pUpoOJIe, KoeOaTellbHbIe IBUKEHUS B )KUBOM MPUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, EHCTBUE pallallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsl CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUINYECKOHN PEIIETKH, CIIEKTPaIbHbBIN aHAIN3.

I'eocpagpus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€)KH MarHUTHBIX py[l, POTOCHEMKA 3€MHOM MMOBEPXHOCTH,
[IPEACKA3aHUE 3EMIIETPIICCHUN.

Texnonocus: JHWHUM  DIEKTPOIIEpENAd, TEHEPATOpP NEPEMEHHOIO TOKA, JJIEKTPOJBHUraTElNb,
MHAYKIIMOHHAsS TIeub, pagap, paAuoNpuéMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBY-neus, NMpoeKIIMOHHBIN
anmnapar, BOJJOKOHHas ONITHKA, COJTHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA



OcBoenne yueOHOro mpeamera «®Pu3nka» Ha YpOBHE cpeiHero obmero obOpasoBanusi (0a30BbIN
YPOBEHb) JOJDKHO OOECIICUHTH JTOCTHIKCHUE CIEAYIOIIUX JWYHOCTHBIX, METAlPEIMETHBIX M MPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yNbTaThl OCBOCHUS yueOHOTO npeamera «Du3nkay A0IKHBI OTpa)kaTh TOTOBHOCTh U
CHOCOOHOCTh OOy4aroOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3ULMEH JIMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpPHUCHTAIlMi, TIO3UTHBHBIX BHYTPCHHHX YOEXKJICHHH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LEHHOCTSM POCCUHCKOrO OOIECTBA, pacUIMpEeHUE >KU3HEHHOTO0 OMNbITa W OIbITa
JESTEILHOCTH B TPOLIECCE peaiM3allil OCHOBHBIX HAIpPaBJICHUM BOCIUTATEIbHON JEATEIbHOCTH, B TOM
YuCclie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMU O0YUYaAIOUIErocsl Kak aKTUBHOI'O M OTBETCTBEHHOTO YJieHA
POCCHIICKOT0 00I1IECTBA;

MPUHATHE TPAJIUIIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEPECAX T'PAXkKITAHCKOTO OOIIECTBA, YI4aCTBOBAThH B
caMOympaBlieHUU B 00pa30BaTEIbHON OpraHU3aluu;

yMEHHE B3aUMOJICHCTBOBATh C COIMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUAMH U
Ha3HAYCHHEM;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UACHTHYHOCTH, MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, IOCTHKEHHSIM POCCUHUCKHX YYEHBIX B
obnactu (PU3WKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHMUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEITLHOCTH YUEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

S) TPYAOBOI0 BOCIIMTAHHUSA:

HWHTEpEeC K pa3iaudHbiM chepaM TpodecCHOHATBHON ACSITENBHOCTA, B TOM YHCJE CBSI3aHHBIM C
bu3MKONW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymied mpodeccuu U pealn30BHIBATH
cOOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (DM3UKU HA MPOTIKECHUH
BCEH KHU3HMU,

6) PK0JIOTNYE€CKOT0 BOCITUTAHHUS :

c(hOpPMHUPOBAHHOCTD HKOJIOTHYECKON KYJIbTYPHl, OCO3HAHHE TJIO0ATHHOTO XapakTepa SKOJOTHUUECKHUX
npobiuewm;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JECHCTBHII B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUA Lened
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHHE OMbITa IEATETLHOCTH YKOJIOTHYECKOW HAMPABICHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHUMA
1o (usuke;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(hU3UYECKON HAYKH;

OCO3HAHWE I[IEHHOCTH HAyYHOW MEATEIbHOCTH, TOTOBHOCTH B TMpolecce HU3YYeHHs] (PUBUKH
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe e CTBUS
Ba3oBble Jjornyeckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaTH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTIpEeICIIATh LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTphbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

paspabarbiBaTh IUIaH pELIEHUS MPoOJeMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JESTENBHOCTb, OICHMBATh COOTBETCTBUE PE3yJbTAaTOB LIEISAM, OLECHUBATh
PHUCKH MOCIEACTBUMN AESATEIBHOCTH;

KOOPJIUHHUPOBAThH U BBIMOIHITH PabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble uccienoBareibckue AeiCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METOIaMU (PU3UUYECKON HAYKH;

BIIQJICTh HABBIKAMHU YYeOHO-MCCIICIOBATEILCKON U TIPOSKTHOW MEATSIBHOCTH B 001acTH (DHU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHWCKY METOJOB peHIeHHs 3anad (hu3nueckoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B [TO3HAHMS;

BIIQJIETh BUJAMH  JIEATEIBHOCTH IO TMOJIYYEHHIO HOBOTO 3HAaHHs, €ro HWHTepHpeTalu,
PeoOPa30BaHUIO U MIPUMECHEHHIO B PA3IMYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIE MPH CO3MaHUH YIeOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3UPOBATH 3a/audy, BBIJBUraTh THUIOTE3y €&
pellleHrs, HaXOAWTh apryMEHTHl [UIsl [IOKa3aTelIbCTBA CBOMX YTBEPXKIACHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJTYYCHHBIE B XOJ€ pEIICHUs 3a7aud pe3yjibTaTbl, KPUTUYECKH OLIEHHBATh HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON JEATENILHOCTH, B TOM YUCIE MIPH
U3Y4YEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAI[USM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIEC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE AbTepPHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HAaBBIKAMHU TMOJIyueHUs WHMOpManuu (PU3NIECKOTO COAEPKAHUS U3 UCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MOUCK, aHAJN3, CUCTEMATU3AIMI0 U UHTEPIPETalri0 HHHOPMAITIT
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(MOPMAITUH;

WCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBAaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX M OJTHUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpXKaHUS B pa3NUYHBIX (opMarax ¢ Y4ETOM Ha3HAUYCHUS
nH(pOpMaIUU U 1IEJIEBOM ayTUTOPUH, BRIOMPAsk ONTUMAIIbHYIO (POPMY MpeCTaBICHUS U BU3yaIU3aI1H.

KoMMmyHuKaTHBHBIC yHHBepcalbHble YYeOHbIe JeHCTBHUSA:
OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3HKHU M BO BHEYPOUHOU €A TEIbHOCTH;
pacmno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYAbHON pabOTHI;
BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX NEHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJJ0T0 WIEHA KOJIJIEKTUBA;



MNpUHUMATh LCIIN COBMECTHOM ACATCIIBHOCTH, OPTaHHU30BbIBATH U KOOPAUHUPOBATH HCﬁCTBHﬂ no eé
JOCTYDKCHUIO: COCTABIIATD IUIaH JICUCTBUIA, paclpelesiTh pou ¢ y46TOM MHEHHUI Y9aCTHHKOB, 00CYXIaTh
pe3yJbTaThl COBMECTHOU paboThI;

OLICHUBATh KayeCTBO CBOETO BKJIaga M KaKIOTO YYaCTHHKA KOMAaHAbl B OOIIMI pe3ylibTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIC IIPOCKTHI, OLCHUBATh MCH C NO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHYSCKON
3HAYUMOCTH;

OCYILECTBIISITh TIO3UTUBHOE CTPATETHUECKOE IOBEACHHE B PA3JIMYHBIX CHTYalUsX, IMPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Camoopranuzanmus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO ACSITENBHOCTh B 00JaCTH (DU3MKU U aCTPOHOMUH,
BEISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAaYE€CTBEHHBIX 3a/ay, IJIaH BBINOJIHEHUS
MPAKTUYECKOH pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacuIMpsITh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIH;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAULUUA B 00JaCTH (U3MUKH, TOCTOSHHO
MOBBIIIATH CBOM 00PAa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIILHOCTh, OIICHUBATH COOTBETCTBUE
pe3yIabTaTOB LIEJISIM;

BJIaJIETh HABbIKAMU II03HABATENbHOM peQIeKCMM KaK OCO3HAaHUS COBEpIIAEMBbIX JEHCTBUI H
MBICJIUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHIA;

HCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalllH, BbIOOpa BEPHOIO PELLIEHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIECHHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEITEILHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTrkeHHsT TUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTpPaMMBbI MO (PU3MKE NI YPOBHS
cpeaHero oomiero o0pa3oBaHMs Yy OOYYarOIIMXCSl COBEPIICHCTBYETCS SMOLMOHAJBHBIN HHTEIJIEKT,
Iperoararouii copMUpOBaHHOCTH!

CaMOCO3HaHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON dMOITMOHAIBHON Cc(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh aaNTHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISITH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKEHUIO eI U YCHEXY, ONTHMH3M,
WHUILIMATUBHOCTb, YMEHUE AEHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh SMOILMOHAIILHOE COCTOSIHUE APYTUX, YUUTHIBATH €T0
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATH OTHOIICHHS C JPYTUMHU JIIOJIbMH,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

NNPEJMETHBIE PE3YJIbTATHI
K xonny o6yuyenus B 10 kiacce mpeaMeTHbIe pe3yabTaTbl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:



JIeMOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3UKH B (POPMHPOBAHUU COBPEMEHHOW HAaydyHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJOTHM, B TPAKTUYECKON JEATEIIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHMLBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNeil: MarepuajabHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, UACAIbHBIN ra3, MOJAEIM CTPOCHHUS TIa30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUYCUHBIN IIEKTPUUYESCKHHA 3apsi/l IPU PELICHUH (PU3UYECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE ABIEHMs (TpoLecchl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOEHHUS BEIECTBA M JJIEKTPOAMHAMMKHU: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOe ABMXKEHHE, CBOOOJHOE MajJeHUE TeJ, JIBM)KEHUE II0 OKPYKHOCTH,
MHepIys, B3auMojeiicteue tel, 1uddysus, OpoyHOBCKOE ABMKEHUE, CTPOSCHHE KUAKOCTEH U TBEPIBIX Tell,
M3MEHEeHHe 00bEMa Tel IIPU HarpeBaHuU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, CIIApEHHE, KOHICHC AL,
IUIABJIEHUE, KPUCTAJIM3alus, KHUIIEHHWE, BJIAXXHOCTh BO3/yXa, IIOBBIIEHUE [JaBJIEHHUA Ta3a IMpPU €ro
HarpeBaHUU B 3aKpPbITOM COCYZE, CBSI3b MEXAY IlapaMeTpamMHM COCTOSIHUS TIa3a B H30IPOLECCaXx,
NEKTpU3aLUsl T€J, B3aUMOJCHCTBUE 3aps110B;

OIMCBIBaTh MEXAaHUYECKOE JIBUXKEHUE, MCIONIb3ysl (U3NYECKHE BEIMYUHBI: KOOpAMHATA, IYyTh,
[epeMEIIEHNE, CKOpPOCTh, YCKOPEHHUE, Macca Teja, Cujla, HUMIYJIbC Tejla, KUHETUYecKas SHeprus,
NOTEHIMAJIbHAsl YHEpPIrus, MexXxaHuuyeckas paboTa, MeXaHMUYecKash MOILHOCTb; IPU OINUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO003HAUYEHUS W CIMHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHHY C APYTUMH BETHUYUHAMU;

ONMCHIBATh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SBJICHUS, HCIONb3Yys (pU3MUECKUe
BEJIMYMHBL: [IABJICHHE TIa3a, TEMIEparTypa, CpPeAHsAs KUHETHYECKas HHEPIHs XaOoTUYECKOTO JBUIKCHMS
MOJIEKYJI, CPEIHEKBAPAaTUYHASI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI dHEprusi, padbota
raza, Ko3(QUIMEHT IO0JIE3HOro JEHCTBUS TEIUIOBOIO JBUIATEJIsl; MPH ONUCAHUU IPABUIBHO TPAKTOBATh
¢u3N4YeCKUii CMBICT HCIONB3YyEeMBbIX BEIMYMH, HMX O00O03HAUEHWS W EAMHUIBI, HaXOAWTh (POPMYIIBI,
CBSI3bIBAIOIME JTAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITMUUMHAM;

OINMCHIBAaTh M3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BELIECTBA M AIEKTPUUYECKUE SBICHUS (IPOLECCHI),
UCHONb3Yysl (PU3MUECKUE BEIWYMHBL: AJIEKTPUUECKUM 3apsjl, 3JIEKTpUUYECKOoe MoJie, HANPsHKEHHOCTh OIS,
MOTEHIIMAJ, pPa3HOCTh MOTEHLMAJIOB; IPH ONUCAHUM MPaBWJIbHO TPAKTOBaTh (PU3NYECKUIl CMBICI
UCMOJb3yEeMbIX BEJIWYHMH, WX OOO3HAYEHMs M EIUHMIIBI; YKa3blBaThb (DOPMYJbI, CBS3bIBAIOIIME IAHHYIO
(u3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

aHAJM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCIONb3YS (U3NYECKHE 3aKOHBl M MPUHLUIBL:
3akoH BcemupHoro tsarorenus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOM JHEPrHH,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIMII CYTIEPIIO3ULIMN CHJI, IPUHLIAII PaBHOIIPaBUS MHEPLIUAIbHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CpeIHEN
KMHETHYECKOW SHEpruM TEIUIOBOIO JBM)KEHUS MOJEKYyd C aOCOJIIOTHOW TeMmmepaTypoil, MepBblii 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXpPAHEHHsS DJJIEKTPUYECKOro 3apsna, 3akoH KysnoHa, mpu 3ToM pasnuyarhb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE U YCIOBHA (IpaHMIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI AEUCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB; pa3nuyarb
yCIIOBUS UX 0€30I1aCHOT0 UCIOJIB30BaHUS B TIOBCETHEBHOM JKU3HU;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPU TOM (POpMYyIUpPOBaTh MpobieMy/3afady U THUIOTE3y y4eOHOro
HKCHEPUMEHTa, CcOOMpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO 00O0pYAOBaHHs, MPOBOJUTH OIBIT U
dhopmMyTupOBaTh BHIBOJIBL;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYMH, NPU ITOM BHIOMpPAThH
ONTHUMAJIbHBINA CLIOCOO M3MEPEHUS U UCII0NIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEpEHNI;

UCCIIEIOBAaTh 3aBHCUMOCTH MEXAY (HU3NYECKHMHU BEJIMYMHAMH C HCIOJIb30BAHUEM IPSIMBIX
U3MEpEeHUl, IpU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bu3nYecKrUX BETUYMH B BUJE TaOIUIl U IpadUKOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICA0BAHMS,

coOmroiaTh mpaBwia 0€30MacHOrO TpyAa MPH TPOBEICHUHM HCCIECIOBAaHUM B paMKax ydeOHOTO
HKCHEPUMEHTa,  Y4eOHO-HCCIECIOBATENbCKOM M NPOEKTHOH  JESATEIbHOCTH C  HCIHOJIb30BAHHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB | JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THBIC 3a/1a4M C SBHO 33aHHOM (PU3UYECKON MOJEINbIO, UCIOb3YS (PU3NUECKUE 3aKOHBI
U TIPUHLIUIIBL, Ha OCHOBE aHaJM3a yCJIOBHA 337a4d BBHIOMPATh (GU3UUECKYIO MOJIENb, BBIICIATH (pU3nuecKue



BEJIMYMHBI U (OPMYIIbI, HEOOXOOUMBIE IJs1 €€ peIleHUs, MPOBOAUTH PacuéThl M OLEHUBATH PEabHOCTh
MOJIYYEHHOT0 3HAUeHUS (PU3HUECKON BEIUYUHBL,

pemaTh Ka4eCTBEHHBIE 33/]a4i: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUMBYIO IETIOUKY PACCYKICHHUH
C OMOPOIl Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

WCIOJB30BaTh IPH PEHICHUH Y4YeOHBIX 3a/ad4 COBpPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJOTHU JUIS
MOWCKA, CTPYKTYpPUPOBAHMS, HWHTEPIpPETAllUd M MpEACTaBiICHHUs Yy4eOHOM U HAYy4YHO-HOIYJSPHOM
uHbOpMalUY, TONYYEHHOW U3 pPAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATH IOIy4aeMYIO
nHpopMaIuio;

NPUBOANUTH TMPHUMEPHl BKJIAJa POCCUHCKHX U 3apYOCKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

UCIOJB30BAaTh TEOPETHUECKUE 3HAaHMA N0 (U3MKE B TOBCEIHEBHOW >KM3HM Il OOECTeYeHUs
6e30macHOCTH Mpu oOpalleHuu ¢ TpudopaMu U TEXHUUYECKUMHU YCTPOICTBaMHU, JIJIsl COXPAHEHUS 310POBbS U
COOJIIOICHHSI HOPM KOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIEeH cpene;

paboTaTh B IpyMIe C BBIMOJIHEHUEM PAa3IMUHBIX COLMANBHBIX POJICH, MIaHUPOBaTh pabOTy IPYyMIIbI,
palMoOHANFHO pPaCcHpeAessaTh O0S3aHHOCTH M IUIAHUPOBATH JAEATEIBHOCTh B HECTAaHIAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXKJ0T0 U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI.

K konny o6yuenus B 11 kiacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

JEMOHCTPHPOBATh Ha MpPHUMEPaX POJIb U MECTO (HM3UKH B (OPMHPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHMKH U TEXHOJIOTHIA, B MPAKTUUYECKON NEATEIbHOCTH JIOICH,
[EJIOCTHOCTh ¥ €IMHCTBO (pr3MUecKOl KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (U3MUECKHUX MOJEJCH: TOUYEHHBIN AIEKTPUUYECKUI
3apsij, Jy4 CBETa, TOYEUHbII UCTOUYHUK CBETA, siIepHasi MOJEIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOTO sIpa
IIpH pelIeHur (HU3NUECKUX 3a/1a4;

pacmo3HaBaTh (hU3WUECKHe SABICHHS (TPOIECCHI) W OOBSICHATH WX HA OCHOBE 3aKOHOB
JIEKTPOAMHAMUKHU Y KBAaHTOBOW (DU3HKHU: JIEKTPHUECKasi IPOBOAUMOCTD, TEMJIOBOE, CBETOBOE, XMMUUYECKOE,
MarHUTHOE JICHCTBHSI TOKa, B3aWMOJEHCTBHE MAarHUTOB, DJIEKTPOMATHUTHAs WHIYKIHS, JICHCTBHE
MarHMTHOTO TOJISI HAa MPOBOJHUK C TOKOM U JIBHXKYITUICS 3aps/, SIEKTPOMarHUTHbIE KOJIeOaHUs U BOJHBI,
MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTpPa)KeHHE, MpeloMieHHe, HHTepdepeHuus, Iudpakuus H
MoJIApU3alusl CBeTa, qucrepcusi cBeta, (ortosnexrpuueckuii rddekt (dhororddekr), cBeToBoEe NaBIeHHE,
BO3HHUKHOBEHHUE JIMHEWYATOro CIIEKTpa aToMa BOJ0pO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAsl PaIM0aKTUBHOCT;

OMKCHIBATH  U3YYEHHbIE CBOWCTBAa BelIeCTBA  (DMEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMUHBIX CPEI) W DJICKTPOMATHUTHBIC SIBICHHS (TIPOLIECCHI), HCIOIB3YS
¢du3nyeckre BEIWYMHBL: JIEKTPUUYECKUN 3apsijl, CHJa TOKA, 3JIEKTPUUYECKOE HalpsyKEHUE, 3JIEKTPUYECKOe
COIPOTHBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOABMKYIIAs cuila, paboTa TOKa, MHIYKIUS MarHUTHOIO
nouist, cuia Amrepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO M MArHUTHOTO
noJiel, TMepuoja U YactoTa KosiebaHuil B KoseOaTeJbHOM KOHTYpe, 3apsl U CHJIa TOKa B Ipolecce
rapMOHUYECKUX 3JEKTPOMArHUTHBIX KojeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUia JIMH3BI, MPH
ONMCAaHWH TIPABWIIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEJIHYUH, WX OOO3HAYCHHS W
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYIO0 BETUUYHHY C IPYTHMH BETUIMHAMU,

OINMCHIBATh M3YYCHHBIC KBAHTOBHIC SIBICHUS M TPOIECCHI, HCIONB3Ys (PU3MUECKUE BEITHMYUHBL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJTMHA BOJIHBI U 4acTOTa CBETA, SHEPIUS U UMIYNbC (HOTOHA, TEPUOJ]
MOJTypactiaja, SHEPTUsl CBS3H aTOMHBIX S/Iep, TIPU ONHMCAaHUHM NPABWIBHO TPAKTOBATh (PU3NUECKUN CMBICT
UCIONIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U EIUHUIBI, YKa3blBaTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(U3NIECKYIO BETMYHHY C IPYTHMHA BEIMYHMHAMH, BBIYACISTH 3HAYCHNE (PH3MUECKON BEITMYMHEI;

aHAJM3UPOBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCTONb3Ys (PU3NYECKHE 3aKOHBI M MPHUHLUIIBL:
3akoH OMma, 3aKOHBI MOCJIEIOBAaTEeIbHOTO U MapajjIeIbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOH J[>KOyms—
JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO paclHpoCTpaHEHHUs CBETa, 3aKOHbI
OTpaXEHHUs CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHE OWHITeHHa s (oTodddekra, 3aKoH
COXpaHEHMs SHEPTHH, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHHUs SJIEKTPUYECKOro 3apsia, 3aKOH
COXPaHEHHS MacCOBOTO YHCINA, MOCTyNaThl bopa, 3aKOH paauoakTHUBHOIO pacmajia, IpU 3TOM pa3inyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOEe BBIPAKEHHE W YCIOBUA (TpaHMIbI, 00JacTH)
MIPUMEHUMOCTH;



OIPEACISITh HAIPABICHNE BEKTOPA MHIYKIIMU MArHUTHOTO T10JIs1 IPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuiibl Jlopenna;

CTPOUTH U OIMHCHIBATh N300paKEHUE, CO3/]aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBINOJIHSATD YKCIIEPUMEHTBI [0 UCCIICIOBAHHIO (DU3MUYECCKUX SBICHUI U POLECCOB C UCIIOJIB30BAHUEM
NOPSMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MpOOJieMy/3aqady M THUIIOTE3Y y4eOHOTO
IKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYHOBaHHs, HPOBOIUTH OHBIT H
(hOopMyIIMPOBATH BHIBOJIBI;

OCYILIECTBIISITh TNpPSMBIE M KOCBEHHBIC H3MEPCHUs] (PU3UYECKHX BEJIMYUH, IPU OTOM BBIOHMpPATH
ONTHMAJIBHBIN CIIOCO0 M3MEPEHHSI U HCIIOIb30BaTh U3BECTHBIC METOIBI OIICHKH ITOTPELIHOCTEH N3MEPCHHUH;

HCCIIEIOBATh 3aBUCUMOCTH (DM3MYECKUX BEIUYUH C MCIOIB30BAHMEM MPSMbIX U3MEPEHUIA: MIPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTAaThl MOJIYYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEIHUYUH B
BUJIe TaONHUI U rpadUKOB, 1eNaTh BEIBOBI 10 PE3YJIbTATAM HCCIICIOBAHNS;

coOnroiaTh MpaBWiIa OE30MacHOrO TpyAa INPH IPOBEACHHHM WUCCICHOBAaHMN B paMKax Y4eOHOTro
IKCIICPUMEHTA,  Y4eOHO-HMCCICOBATEIIbCKOH M MPOCKTHOM  JEITENbHOCTH C  HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1a00paTOPHOTo 000PYI0BAHNUS;

peliaTh pacyETHbIC 3a/a4M C SBHO 33JaHHOI (PM3UYECKOIl MOJEIbIO, UCIONb3Ys (PU3NYECKHEe 3aKOHBI
Y MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHUS 33Ja4l BBIOMpATh (PU3MUYCCKYIO0 MOJICIb, BBIACISATh (PU3HUYCCKUC
BEJIMYMHBI U (OPMYIIBl, HEOOXOAUMBIC Uil €€ pPElICHUs, NPOBOIUTh PAcyEThl M OLICHUBATH PEAbHOCTh
MOJYYCHHOTO 3Ha4YeHHsI (PU3NUCCKON BEIIMYMHBI,

peliaTh Ka4eCTBEHHBIC 3aa4l: BBICTPAHBATh JIOTHYESCKH HEIIPOTHBOPEUUBYIO IICTIOUYKY PACCYKIACHHUI
C OIIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BATh TPH PEUICHHH YYeOHBIX 3a1ad COBPEMEHHbIC WH()OPMAIMOHHBIC TEXHOJIOTHH IS
MIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALMM M TPEICTABICHUS Y4eOHOH ¥ HAay4HO-TIOMYJISIPHOM
uH(OpMaMK, MOJIYYCHHONM W3 Ppa3IMYHBIX HMCTOYHHKOB, KPUTHYCCKH aHAIM3UPOBATh MOIyYaeMYyHO
nH(OPMAIIHIO;

OOBSCHATH MPUHIMIIBI ACHCTBUS MAIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh YCIOBHS
uX 0€30MMacHOr0 MCIOIb30BaHUs B MIOBCEHEBHON JKU3HH;

NPUBOIUTH MPUMEPHI BKIA/a POCCHUICKHX M 3apyOe)KHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BAaTh TEOPETUYECKHE 3HAHMS 1O (U3MKE B MOBCEIHEBHOH KHM3HHM IS OOecriedeHUs
0€30MacHOCTH NPU OOpAICHUU C TPUOOPAMU M TEXHUUECKHMHU YCTPOUCTBAMH, JUIsSi COXPAHEHUSI 3/I0POBbs U
COOJIFO/IEHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpe/ie;

paboTaTh B IpPYMIE C BBITOJHEHUEM PAa3IMUYHBIX COIUAIBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIIBI,
palMOHAIBHO pacIpelesaTh OOsM3aHHOCTH W IUIAHHPOBATh AEATENBHOCTh B HECTAHNAPTHBIX CHUTYAIHSX,
aJICKBATHO OIICHUBAThH BKJIAJ KaXIOTO M3 YUACTHUKOB IPYIIIIBI B PEIICHUE PACCMATPUBAEMO#l TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne ni/m S———— Beero KOﬁHTpO.HbeIe HpﬁaKTI/I'ICCKI/Ie 0Bpa30BATETBHbIC
padoThI padoTsI pecypebi
Paznesn 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 Bubmuorexa HOK
' https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
21 Kitnematitia > https://m.edso0.ru/7f41bf72
bubnuoreka [{OK
2.2 Hunamika 7 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
’ TEOpPUH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
32 OCHOBEI TCPMOZHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuorexa [IOK
’ ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7t41bf72
Hroro no pasneny 24
Pa3nen 4. DJIEKTPOJANHAMUKA
but6mmorekxa [IOK
41 IICKTPOCTATHKA 10 : : https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 37IeKTpUYECKU TOK. TOKH B 12 1 1 bubmuorexa [JOK
) Pa3IMYHBIX cpeaax https://m.edsoo.ru/7t41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2




‘ OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 4
11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM u¢posBbie
Ne n/mm IpOrpaMMBbL pa Beero KonTpoabubie IIpakTuuyeckue f)lgpg)f OBAT eJ)ILHH e
padoThI padoThI pecype
Paszpen 1. JIEKTPOJINHAMUKA
1.1 MaruautHoe nose. DJeKTpOMarHuTHas 11 1 3 Bbu6mmoteka [IOK
WHIYKIUA https://m.edsoo.ru/7f41c97¢c
Wroro no pazpeny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
721 MexaHn4yecKkHe U 3J1€KTPOMArHUTHBIE 9 1 Bbu6mmoteka [IOK
KoJIeOaHus https://m.edsoo.ru/7f41c¢97c
29 MexaHn4eCcKue U SJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorek K
23 Onriia 10 3 httgsj,j://?n.ee;si(.)ru/7f41c97c
Hroro no pazngeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnmnorexa [JOK
’ OTHOCHTEIBLHOCTHU https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bu6nunoreka LIOK
4.1 OneMEHTHI KBAaHTOBOIM ONTHKH 6 https://m.edsoo.ru/7t41¢97¢c
but6mmoreka [IOK
4.2 Crpocrue aroma 4 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
4.3 ATOMHOE 3710 > https://m.edsoo.ru/7f41c¢97¢c
Htoro no pasneny 15

Pasnea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1

DeMEeHTHl aCTPOHOMUU M aCTPOPUIUKU

7 1

bubnunorexa LIOK




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

Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOILIEE IOBTOPEHUE
bubnunoreka LIOK
6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7t41c97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOUYHOE IINTAHUPOBAHUE
10 KITIACC
No KounyecTBo 4yacoB Jara JJleKTpOHHBbIE LU (PPOBHIE
n/_n Tema ypoka Beero Kourpoabusie IIpakTuueckue ——— o0pa3oBaTe/bHbIC
padoThI padoThI pecypcbl
®dusuka — Hayka o npupone. Hayunsie bubnuoreka [IOK
1 1
METO/IbI TO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
2 conpememott naymoi xapr: vipa. | Bu6morexa LIOK
P Hay P 'pa, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIF0IEN
, | Morameemoe mmeme Omoomenmers | Buorera LOK
! - Hiepemett ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPSIMOTMHEWHOE IBH)KEHUE 1 bubmorexa LHOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npmxenue. [[Brmxenue bu6mmoreka [IOK
7 . 1
MaTepUaIbHONW TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn otHOcuTENbHOCTH [ anues. } Bubniorexa [TOK
8 HNuepunansubie cuctemsl orcyera. [lepsbiid 1

3akoH HeroTona

https://m.edsoo.ru/ffOc3be8




Macca tena. Cuia. IlpuHnun cynepno3unuu

bu6mmoreka [IOK

SHEPruu Tella Ha MPUMEPE PACTKEHUS

? cuit. Bropoit SUaKOH Herotona s https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKU
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bu6mumoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMUpHOTO TsiroreHus. Cuna bubmuoreka [JOK
TsbKecTH. [lepBast kocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena https://m.edsoo.ru/f0c3e 18
Cuna tpenus. KosdpdumuenT tpenns. Cuna
13 COHpOT[II?IBJ'IeHI/I}I npql)/l(bz[BIII/ImeHHI/II) Tea B bubmorexa LHOK
https://m.edsoo.ru/ff0c3f76
JKMAKOCTH UJIH ras3e
[TocTynarenbHOE 1 BpanaTeibHOE TBUKEHUE
a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHIIBI. bu6mmoreka [IOK
14 ..
[Inedo cunel. YcnoBus paBHOBeECHS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMnynbsc MaTepralibHOW TOUYKHU, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. IMIynbe cuibl. 3aKoH bubnnorexka [JOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBYDKCHUE
PaGora u momHOCTH cuiabl. Kunernueckas
16 SHEPTUS Margimanbﬁoﬁ“ touku. Teopema 00 bubmorexa [IOK
NS https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[Torenuuanevhas sueprus. [loTeHunanbHas
17 SHEPTHs YIpyro aeGpopMUpPOBAHHON bu6mmorexa [IOK
npyxuHsbl. [loTeHunanbHas sHeprus tena https://m.edsoo.ru/ffOc461a
BOJIN3H MMOBEPXHOCTH 3EMITH
IToTennmannbHBIE M HEMOTEHIMAILHBIE CUIIBI.
CBs13b pabOThI HEOTCHIIUAIBHBIX CHII C
18 I/ISMerHI/IeM MexaHI/IqegKoﬁ SHEPTUU bubmorexa [IOK
https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPrUr
JlaGopaTtopHas paborta «MccinenoBanue cBs3H
19 paboThI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM




PE3UHOBOIO KI'yTa»
Kontponshast padora no teme «Kunematuka.

20 JnHamuka. 3aKOHbI COXpAaHEHUS B bubmorexa LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
21 KMHETUYECKOU TEOPHH. BpoyH}c])Bcrl)coe bubmorexa LHOK
https://m.edsoo.ru/ff0c4dc?
newkenue. ubdysus
XapakTep JBMKEHUS U B3aUMOICHCTBUSA
22 4yacTull BeuecTsa. Moienn CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEll
73 Macca monekyin. KonnyectBo BemiecTsa.
ITocrosunas ABoraapo
o4 TermmoBoe paBHOBecue. TemnepaTtypa u e€
u3mepenue. lllkana temneparyp Llenbcus
75 HNneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHein
26 KMHETHYECKOU 3Hep§HHy§BHmeHHHpMO§eIiIYH. bubmorexa LHOK
. https://m.edsoo.ru/ffOc511e
Ypasuenue Menaeneesa-Knanelipona
27 3akon JlanpToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHast pabota «HMcciaenoBanue
28 3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSIHHS Pa3pEKEHHOTO ra3ay
29 N3onporiecchl B uaeaIbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus TepMOIuHAMUYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonudaectBo Temnote! u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO MJICAJTLHOTO Ta3a
31 Bunael renionepenaun bubmmorexa LJOK
https://m.edsoo.ru/ff0c5¢c36
VnenpHas TEMI0EMKOCTh BEIIECTRA.
32 K(I)[nnquTBo TEILIOTHI ITPU Tinonepenaqe. bubmorexa LHOK
. https://m.edsoo.ru/ff0c5¢36
AnrabaTHBIN mporecc
33 IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0 bubmuorexa [JOK




IMPUMCHCHHUC K U30IIpoLIcccaM

https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs ponieccoB B IPUPOJIE. bubmumoreka [IOK
BTtopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII1/ TermoBoi bubmuoreka [JOK
MAIIUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJ]
37 DKOJIOTUYeCcKHe TPOoOIeMbl TEIIOOHEPTeTHKI
33 O6o06maromuii ypok «MonekyspHas bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
39 E&iﬁiﬂﬁﬁﬁﬁgﬁ Tg\éiom,l bubmorexa LHOK
yiIp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenue u KkuneHue https://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS M OTHOCUTEIbHAS BIAXXHOCTh bubnnoreka [JOK
Bo3ayxa. Hacelmennsblil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n
42 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpucTaJIoB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepualIbl
43 [InaBnenue u KpuctayM3anus. Y [enbHas bubnnoreka [JOK
TeruioTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 VYpaBHeHHe TeI0BoOro 6anaHca https./m.edsoo.ru/f0c6820
45 DJIeKTpU3anus Tell. DNEKTPUUECKUM 3apsi. bubnuorexa [JOK
JIBa BUJa DIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
46 nonymponotsman Saxon coxpareri Bubmiorera LIOK
YIPOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
47 BsaumoneiictBue 3apsinoB. 3akoH Kynona. bubnnorexka [JOK
ToueuHbIi 2IEKTPUUECKUN 3aps] https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTB AJIEKTPUYECKOTO MOJIS. Bubmiorexa [IOK
48 [TpuHIMT Cynepno3ULINK JIEKTPUUECKUX

nosiel. JIunuu HanpsKEHHOCTH

https://m.edsoo.ru/ffOc6df2




Paborta cuit 31eKTpoCcTaTUYecKOoro MmoJsl.

bubmuoreka [JOK

49 INorennuan. PazHocTs mOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B

50 3JIIZ:KTpI([)CTaTquI::K0M HOIJ)Ie. bubmmorexa HOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb

51 OnektpoéMkocTb. Konnencarop bubmorexa LHOK

https://m.edsoo.ru/ff0c7126

57 DIJIEKTPOEMKOCTH IIJIOCKOTO0 KOHJIEHCATOPA. bubnuorexa [JOK
OHeprus 3apsKEHHOr0 KOHIAEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlabGopaTtopHast pabora "H3mepenue |
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[TpunHIMI NECTBUS U TPUMEHEHUE

54 KOHJICHCATOPOB, KOTIMPOBAILHOTO aIapara,
CTpyHHOTO MpUHTEpa. DIIEKTpoCcTaTUIeCcKas
3amuTa. 3a3eMIICHHIE JIEKTPOIPUOOpPOB
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0

55 cymectBoBaHus. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma s yyacTka IenH
[TocnenoBarenvHOE, MapaiebHOE,

56 CMEIIaHHOE COEAMHEHNE TTPOBOHHUKOB. 05 bubnunorexa [JOK
JlabopaTtopHast pabora «3yuenue https://m.edsoo.ru/ff0c7410
CMEIIAHHOTO COSAMHEHUS PE3UCTOPOBY

57 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axoH OMa 1715 TOJTHOM (3aMKHYTOM)
anekTpudeckoii enu. Koporkoe 3aMbIkaHue.

58 Ha60§aTopHa51 pLeIl60Ta «I/EMepeHHe /C 0.5 bubmorexa [IOK

https://m.edsoo.ru/ff0c7ae0
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHBIICHUSD»
PesepBHblit ypok. KonTponbHas paboTa no
59 TeMep"aJIeK;g)OI[I/IHaMI/III:a" / Bceﬁoccnﬁcxa;l bubmoreia LHOK
https://m.edsoo.ru/ff0c8c56
poBepovHas paboTa
60 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) / bu6mmoreka [IOK

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/ff0c88be




DneKTpOHHask IPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD CONIPOTHUBIICHUS

61 METaJJIOB OT TEMIIEPATYPHI. !
CBepXnpoBOIUMOCTb
62 DJIeKTpUYECKUi TOK B BakyyMme. CBOMCTBA 1
AJIIEKTPOHHBIX MMYyYKOB
§  mpueonan nposomocrs, Caotiorsap—n | | ubaorexa IOK
p poBOL ’ P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U
64 paciaBax 3JIeKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ffOc82ba
DIIEKTPOIHN3
DIIeKTPUUECKUI TOK B rasax. } Bubmorexa [IOK
65 CaMOCTOSITENIbHBIA U HECAMOCTOSTEIbHbBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
o | oot oo | B LOK
P p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
KonTponbHas pabora no teme
67 «Qnekrpocraruka. [IocTosHHBIMI 1 1 bubnuoreka [IOK
ANEKTPUUECKUN TOK. TOKH B pa3IuIHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
63 PesepBHblil ypok. O60061a0mui ypok no 1 bubnnorexka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8t6¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 4
11 KITIACC
Ne KoanuecTBo yacoB Jara JJIeKTPOHHBbIE U(PPOBHIE
u/n Tema ypoka Beero Koutpoasnubie IIpakTunyeckue W3yseHus o0pasoBaTejbHbIe
padoThI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U UX
1 B3aumojericteue. MaruutHoe nosie. Bekrop 1 bubnmoreka [JOK

MarHUTHOW UHAYKIWUH. JINHUYM MarHUTHOM
WHIYKIAH

https://m.edsoo.ru/ff0c9778




MarsuTHO€ 110J1€ IIPOBOJHUKA C TOKOM.

bu6mmoreka [IOK

2 Onsir Ipctena. BsanmopelicTaue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabota «3ydeHnue bubnmoreka [JOK
MarHUTHOTO TOJISI KATYHIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C

4 tokoM. Cuita Amriepa. Jlaboparopnas pabora bubmuorexa [JOK
«MccnenoBanue neHCTBUS TOCTOSSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»

efiCTBHE MarHUTHOTO TOJIS Ha
5 ILI[BHmymonc;I 3apsoKeHHYIo yactuiy. Cuma bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pa6ota cuitbl Jlopenna
OnexkTpoMarHuTHast UHAYKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAYKIuu. IC
WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykunn Papanest

7 JlaGopaTtopHast pabora «HcciaenoBanue bubnuoteka [JOK
SIBJICHUS DJIEKTPOMArHUTHOM MHIIYKLIUW https://m.edsoo.ru/ffOcal50
NHayKTUBHOCTD. fIBII€HHE CAMOUHIYKIIUH.
OJ1C camOMHAYKIIMH. DHEPTUS MATHUTHOTO bubnuoteka [JOK

8
I0JIs1 KATYIIKHU C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
noJe
TexHU4eCKHEe yCTPOICTBA U UX IPUMEHEHHUE:

9 MMOCTOSTHHBIE MarHUTHI, JIEKTPOMArHHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS T1€Yb
O6o06maromuii ypok «MarHuTHOeE ToJIe. bubmuorexa [JOK

10
DNIEKTPOMarHUTHasE UHIYKITUS» https://m.edsoo.ru/ff0cab82

1 KonTponpHas padora o teme «MaruutHoe bubnmoreka [JOK
noJie. DNEeKTpOMarHuTHasE MHAYKIUS https://m.edsoo.ru/ffOcad58
CB00OOgHBIE MEXAHUYECKME KOJIEOaHMS.

12 I'apmonunueckue xonebanus. Y paBHeHHE bubnuoreka [IOK
rapMoOHHUYECKHX Kosiebanuit. [IpeBpamenne https://m.edsoo.ru/ffOcaf06
SHEPTrUu

13 JlaGopaTtopHas pabora «McciaemnoBanue




3aBHCUMOCTH MEPHOA MAJIBIX KOJIeOaHUit
rpy3a Ha HUTU OT JUTMHBI HUTH H MacChl
rpy3a»

Kone6arensuslit kouTyp. CBOOOAHBIE
9JIEKTPOMArHUTHBIC KOJICOAHHUS B U/ICAITbHOM

14 K0JIeOAaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY bubmmorexa LHOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
KOJICOaHUAMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHHs
15 3H61;FIZH B U/ICATBHOM KOJIe6aTl;JII>HOM bubmorexa [IOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBienue o 3aTyXaroMMX KOIeOaHUIX.

16 BrIHyXIeHHBIC MEXaHUYECKHE KOJICOaHMUS. bubnnorexa [JOK
Pe3onanc. BeinyxxaeHHbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoeOaHus
[lepemennsiii Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOITHOCTB ITEPEMEHHOTO bubnmnoreka [JOK

17 .

TOKa. AMIUTUTYTHOE U JAEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HANIPSKEHUS

18 Tpancdopmarop. [IponsBosacTso, nepesaya u
noTpedieHue 3JEKTPUUECKON SHEPTHU
YCTpOoHCTBO U MPaKTHYECKOE IPUMEHEHNE

19 BHGI?TpI/I‘IeCKOFOp3BOHKa, reHepgTopa bubmorexa LHOK

. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUU AJIeKTponepeaay
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

20 31eKTpo3Heprun. Kynbrypa ucnosap30BaHus
JIEKTPO3HEPTUH B TOBCEIHEBHOM KU3HU
MexaHnyeckue BOJHBI, YCIOBHS

71 pactpoctpanenus. [lepuon. Cxkopocts bubnuorexa [JOK
pacrpoCTpaHEHHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOJI0JIbHBIE BOJTHBI

2 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubmuorexa [JOK
Bricota Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc

23 ONEeKTpOMarHUTHbHIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK

ckopocTb. [llkana 351eKTpOMarHuTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0




HpI/IHHI/IHBI pPaaruoCBA3U U TCICBUACHU.

24
PasButue cpencts cBszu. Paguonokarms
bu6mmoreka [IOK
25 KonTponpHas padora «KoaebaHus U BOIHBD https://m.edsoo.ru/f0cc6s
[IpsamonuHeiHOE pacIpOCTpaHEHUE CBETA B
26 OII[)Hopo;[Hoﬁ cpe;[lz:. T(f)qe:ﬁmﬁ UCTOYHUK bubmorexa LOK
https://m.edsoo.ru/ff0cd350
cBerta. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBGI’)Fa. [Toctpoenue 1/1306pa>1<e§1/1171 B INIOCKOM bubmorexa [IOK
https://m.edsoo.ru/ff0cd4e0
3epKaine
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 OTI;)ameHHe. [IpenenbHbIi yroiu n};liloro bubmorexa LHOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaKEHUS
JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
29
MIOKa3aTellsl IPEJIOMIICHUS CTEKIIay https://m.edsoo.ru/ff0cd67a
Jlunzsl. [TocTpoenne n300pakeHuit B JINH3E.
30 dopmyna TOTHI:I)<OI71 JIUH3BL. gBeaneHHe bubmorexa [IOK
https://m.edsoo.ru/ffOcddle
JTUH3BI
3 JlabopaTtopHast pabora «HcciaenoBanue
CBOMCTB M300paKeHUH B JIMH3AX)
Hucnepcus ceera. CroskHBIN cOCTaB O€JI0T0
32 cseta. LBer. JlaboparopHas paboTa
«Habmronenne 1ucrepcuun cBeTa
33 Wnrepdepennus creta. udpaxius ceera. bubnnoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITorepe4HOCTH CBETOBBIX BOJIH. bubmuoreka [IOK
[Tomstpusarus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpudOpPsI U yCTPOCTBa U
yCIIOBUS MX 0€30MacHOT0 MPUMEHEHUS
['paHu1bl MPUMEHUMOCTH KIaCCUYECKOM
36 MEX&HII;IIKI/I. %OCTyJ'IaTI:I CIIEUATIBHON TEOpUHn bubmorexa LHOK
https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bu6mmoreka [IOK
3amesieHHe BPEMEHH U COKpAIEHUE JJIUHbI https://m.edsoo.ru/ffOcfa4?2
38 DHeprusi 1 UMITYJIbC PEISITUBUCTCKOMN bubmmoreka [JOK




gacTulbl. CBSA3b MacChl ¢ SHEPTUEHN U
UMITYJIbCOM. DHEPIHUs TOKOSI

https://m.edsoo.ru/ffOcfc68

39 KoHntponbhas padora «Ontuka. OCHOBBI bubmuorexa [JOK
CHEUAJIbHON TEOPUHU OTHOCUTEIIBHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmymna I1nanka. DHeprus u bubmuorexa [JOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE U HccnenoBanue Gorodddexra. bubmmoreka [JOK
Omneiter A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
2 imanen o foroxpexta. pacnas ubanorexa LOK
’ https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuorexa [JOK
XUMHYECKOE JIEWCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U IPaKTUYECKOE
44 npuMeHeHue: (poTolsieMeHT, (OToIaTUuK,
CoJIHE4Has OaTapes, CBETOUO
45 Pemenne 3agaq mo reme «JIEMEHTBI bu6mmoreka [IOK
KBAHTOBOW ONTHUKI)) https://m.edsoo.ru/ff0d0302
M b atoma ToMmcoHa. OTbIThI
46 Pezgggogﬂz ni) p(;cggﬂ;ng 0-4aCTHIL bubmmorexa [TOK
' https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenb aToMa
bu6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
18 opexots atowa ¢ omord yposns smeprin ubmorera LIOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Bunasl cnektpon
Bonnossie cBoiicTBa yacTull. BosHbI e
49 Bbpoinsa. KoprnyckynsipHO-BOIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJCHHOE https://m.edsoo.ru/ff0dOca8
U3ITy9CHUE
o | S pmemmor, O Buaionsa LOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO W3JTYICHUS
51 CsoticTBa anbda-, 6era-, raMmMa-u3TyICHHUS.

Bausaue PaaOaKTUBHOCTH HA XUBBIC




52

OpraHu3MBbl

OTkpeITHE IPOTOHA U HEUTpPOHA. 30TOMIBI.
Anbda-pacnian. INeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3IIy4eHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sijipe. SlepHbie
peakuuu. AnepHbiit peaktop. [Ipobaemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI
AJIEPHON YHEPTETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

56

OnemeHTapHble YacTULbl. OTKpBITHE
MO3UTpOoHA. MeTO Il HAOIIOICHUS U
PETUCTPALIMU HIEMEHTAPHbBIX YaCTHII.
Kpyrusni cron «®@yHaaMeHTanbHbIE
B3auMoJieiicTBus. EnuHCcTBO usnyueckoit
KapTHUHBI MUPA»

Oransl pa3Butusa actpoHomud. [TpuxnanHoe
Y MHUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMmuu. Buj 3BE31H0TO HEOA.
Co3Be3nus, spKue 3BE3/bl, IUIAHETHI, UX
BuauMoe asuxenne. ConHeuHas cucTeMa

Connue. ConHeyHast akTUBHOCTb. McTouHMK
sHepruu CosiHIA U 3BE3

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI TIIABHOM MMOCIIEIOBATEIIHFHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEeHHbIE
MIPEICTABIICHUS O IPOUCXOKICHUH H
spomroni COJIHIIA U 3BE3T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenne n aBmxenne CosHua B
I"amaktuke. ['amaktuky. YEpHbIE IBIPHI B
AJIpax TajlakKTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ H3TydEeHUE.
MeraranakTuka

60

Hepemienusie mpo6ieMbl aCTPOHOMUU




61

KonTtponbHas pabota «1neMeHTHI
aCTPOHOMMH U aCTPOPUIUKN»

62

63

O6o0matromuii ypok. Pois ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COUATIbHOM U 3THYECKON
cdepax AesITeNbHOCTH YeIIOBEKa

O6o6matomuii ypok. Poibs u mecto Gpusuku
Y aCTPOHOMUU B COBPEMEHHOMN HAyYHOU
KapTHUHE MHUpa

64

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeOpuHu B (POPMUPOBAHHH TTPEICTABICHHUH O
(buU3HYECKOI KapTHHE MUPA

65

66

O6o6maromuii ypok. Mecro dpusuueckoi
KapTUHBI MUPA B 00IIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
IpUpoJIe

PesepBHBI ypok. MarHuTHOE 110JI€.
DNEeKTpOMarHuTHAs MHIYKIIHS

67

68

PesepBHbIil ypok. Ontuka. OCHOBBI
CIeIUATBLHON TEOPUU OTHOCUTEITLHOCTH

Pesepnslit ypok. KBanroBas ¢usuka.
DNeMEeHTHI aCTPOHOMUU U acTPO(PU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOMH
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha NpUMEpax pojib U MecTo (GHU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTM, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH

VuuThIBaTh  I'paHMLBl  NPUMEHEHUS  M3Y4YEHHBIX  (U3MYECKUX  MOJEJEH:
MaTepualibHasi TOUKa, HHepLUaIbHas CUCTeMa OTCuéTa, abCOIIOTHO TBEPIOE TEJIO,
UJCAIBHBIM Ia3; MOJEINA CTPOEHUS ra3oB, )KMIKOCTEH U TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKHUH 3apsi]l — IPU peLIeHUH (PU3NUECKUX 3aau

PacnioznaBate ¢usnyeckue sBICHHS (MPOLECCH) M OOBICHATH MX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYISIPHO-KUHETUYECKOI TEOPUU CTPOCHHUS BEIIEeCTBA U
ANEKTPOJUHAMUKH: PaBHOMEPHOE U  PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE
JIBIDKEHUE, CBOOOJHOE TMaJieHHe Tell, JBWKEHHE IO OKPYKHOCTU, HHEpIUs,
B3auMo/ielicTBUE Tel; TuPdy3usi, OpOYHOBCKOE IBUKECHUE, CTPOCHUE KUJIKOCTEH
U TBEPABIX Tel, W3MEHeHue oOBEéMa Ten NpH HarpeBaHuU (OXJAXKICHHH),
TEIJIOBOE PABHOBECHUE, UCIIAPEHHUE, KOHJEHCAlus, IJIaBJIEHUuE, KpUCTAJUIN3alus,
KHUIICHHE, BIIAYKHOCTh BO3/yXa, MOBBILICHUE JABJICHHS Ta3a MPU €ro HarpeBaHUU
B 3aKpbITOM COCYyJ€, CBSI3b MEXKIy IlapaMeTpaMu COCTOSHUS Ta3a B
U30Ipolleccax; AIEKTPU3aLUs Tell, B3aUMOJICHCTBHE 3apsiioB

10.4

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCIONb3ysl (U3UYECKUEe BEIUYHMHBIL:
KOOpJIMHATA, IyTh, IEPEMEUICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMIIYJIbC T€Jla, KUHETUYECKas: DHEPrus, NMOTEHIUaIbHas YHEPIUs, MEXaHUYeCKas
paboTa, MexaHMuYecKas MOIIHOCTb, MpPHU ONHWCAHUU MPABUIBHO TPAKTOBATh
¢u3nueckuif CMBICT HCHOJb3YEMBIX BEIMYMH, MX OOO3HAUYEHUS W €IUHHIIbI,
HaXOJUTh (YOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3MUECKYIO BEIMYUHY C JPYTHMMHU
BEJIMYMHAMU

10.5

10.6

10.7

OnuceiBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUA,
UCIIONB3ysl (U3MYECKUEe BEIWYMHBI: JaBJIEHHE Trasza, TeMIleparypa, CpeaHss
KMHETHYECKasi YHEPTUS Xa0TUUECKOT0 JBUKEHUS MOJIEKYJI, CpEAHEKBAApaTUIHAS
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSsS SHEprus, pabora rasa,
KOA(pUIIMEHT TOJE3HOro JAEWCTBUSA TEMJIOBOIO JIBUraTels; NpU ONHCAHUU
NpaBUJIbHO TPAaKTOBaTh (PU3NYECKUH CMBICI UCHOJIb3YEMbIX BEJIWYUH, HX
0003HAUEeHUA W E€JUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOUINE JAHHYIO
(buU3HYECKyI0 BEIMUYHUHY C IPYTUMHU BEIMUYMHAM

OnuceiBaTh M3Y4YEHHBIE AJICKTPUUYCCKHE CBOMCTBA BEMIECTBA W DJIEKTPUUYECKHE
sBIIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BETUYHMHBI: DJICKTPUUECKUHN 3aps,
AJIEKTPUYECKOE TI0JIe, HAMPSHKEHHOCTH TOJIS, TTOTEHITHAN, PA3HOCTh MOTEHIIMAJIOB;
Ipy ONUCAHWM TMPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOIb3YEMbBIX
BEIIMYMH, WX OOO3HAYCHHWS W €IWHMIIBI, YKa3biBaTh (DOPMYJIBI, CBSI3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BETHYNHAMU

aHAJTM3UPOBaTh (U3MYECKHUE TIPOLIECCHl W SIBJICHUS, WCHONIB3yd (u3nyeckue
3aKOHBI U IPUHUMUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u Il 3akonsl HeroToHa,
3aKOH COXpPAHEHUS MEXAaHWYECKOW SHEpPruu, 3aKOH COXPaHEHUs HMITYJIbCa,
NPUHIUI CYNEPIO3UIIMN CUJI, TPUHLUIN PABHONpPaBUS HMHEPLUUATIBHBIX CHUCTEM
OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUSI BEUIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOM SHEPTUM TEIJIOBOTO ABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIEpaTypoOid, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS




ANEKTPUUECKOTO 3apsiia, 3akoH KyloHa; TpuW 3TOM pa3nuyarh CIIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MaTEMaTHYEeCKOE BBIPAKECHHE W YCIOBHS (TPaHUIBL,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHIATh OCHOBHBIE MPUHLUIIBI JACHCTBUS MAIllMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inuyaTh YCIOBHUSI UX 0€30MAaCHOTO MCIOJb30BaHUS B TTOBCEIHEBHOM
KU3HU

10.9

Brimoaaare OKCIICPUMCHTHI 110 UCCICJOBAHUIO (1)I/ISI/II-ICCKI/IX SIBJICHUU U mponeccoB
C WCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU STOM (POPMYIUPOBATH
npo0iieMy (3a7a4dy) ¥ THIIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMPaTh YCTAHOBKY U3
NIPE/IOKEHHOT0 000PYA0BaHUs, TPOBOJIUTH OMBIT H (HOPMYITHUPOBATH BBIBOIBI

10.10

Ocy1ecTBIATh NPSMbIE U KOCBEHHbIE U3MEpPEHUs (PU3UUECKUX BEIMYUH; IPU STOM
BEIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEPEHHS U UCTIOIb30BaTh U3BECTHBIC METOIBI
OIICHKH MOTPEIIHOCTEH U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BEITMUYMHAMMU C UCTIOJIb30BAHUEM
OpSIMBIX M3MEPEHMM; IMpPU ATOM KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCUpPOBAThH
pe3ysabTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHJE TAOIULl U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

CoOimoiate mpaBwiIa 0€301IaCHOTO TpyAa TPU TPOBEACHUHM WCCICIOBAHUN B
paMKax y4eOHOro SKCIIEPHUMEHTa, Yy4eOHO-HCCIICAOBATEILCKOM W IMPOSKTHOM
JESTSIIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTEILHBIX YCTPOWCTB U JIA0OPATOPHOTO
o0opynoBaHus

10.13

Pematn paC‘léTHbIe 3aJa4u C sABHO SaHaHHOﬁ (I)HSHHSCKOP'I MOZCIIbIO, UCIIOJIB3YH
(1)I/I3I/III€CKI/IG 3aKOHBI U NIPUHIUIIBI; HA OCHOBC aHAJIM3a YCJIOBUSA 3ada4n BI)I6I/IpaTI>
q)HSI/I‘leCKy'IO MOICIb, BBIACIATH (bHBH‘leCKI/Ie BCINMYHUHBI H (1)OpMy.]'IbI,
H€06XOI[I/IMBI€ ons eé peuicHud, NpOBOJUTH paC‘IéTI)I U OLOCHHBATHL PCAJIbHOCTH
MMOJIYYCHHOI'O 3HAUCHU A (I)I/BI/I‘ICCKOI‘/’I BCIMYHMHBI

10.14

10.15

Pemarh KkadecTBEHHBIC 3aJladyM: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
[ENOYKY pacCyXJICHUWH C OMOpOil Ha HW3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buszndecKue SBIeHUs

Hcnonp3oBath npu pelieHUH y4eOHBIX 3a7ad COBpEeMEHHble MH(OpPMaIMOHHbIE
TEXHOJIOTMM JJI NOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALUUA U IIPEACTABICHUS
yu4eOHOW UM Hay4yHO-NONYJSpHOW HHGPOpMAIUHU, MOJYYEHHOM U3 Pa3IUYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJIydaeMyro HH(pOpMaIuio

10.16

[TpuBOANTE TpUMEpHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, B pPa3BUTHE
TE€XHUKU U TEXHOJIOTUI

10.17

10.18

11 KJTACC

Hcnonp3oBaTek TeopeTHyeckre 3HaHMA MO (U3MKE B TMOBCEAHEBHOM JKMU3HU IS
oOecrieueHrs 0€30MacHOCTH MpU OOpaleHuH ¢ NpuOopaMu M TEXHUYECKUMHU
YCTPOMCTBaMH, AJISi COXPAHEHUS 3/10pPOBbSI U COOJIOACHUS HOPM 3KOJIOTMYECKOTrO
MOBEJICHUS B OKPYKAIOIIEH cpefie

PaGotath B rpymnme C BBINOJHEHHWEM pa3JIMYHBIX COLUAJIBHBIX PpOJIEH,
IUTAHUPOBaTh pPabOTy TPYIIbl, palMOHAIBHO pacHpeneniaTh OOS3aHHOCTH U
IJIaHUPOBATH ACATCIBHOCTh B HECTAHAAPTHBIX CUTyalluAX, aACKBATHO OLICHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE paccMaTprUBaeMoil mpoOieMbl

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOW NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

11.1

JleMOHCTpHpOBaTh Ha NpUMEpax pojib U MecTo (UMK B (HOPMHUPOBAHUHU




COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHON TEXHHUKU H
TEXHOJIOTHM, B NPAKTUYECKOM JEATEIIBHOCTH JIIOJAEH, LEIOCTHOCTh U €IUHCTBO
(U3UYECKON KapTUHBI MUPA

11.2

Y4YuThIBaTh TPAHMIBI TPUMEHEHHUS M3yYEHHBIX (DU3UYECKUX MOJCIICH: TOUCUHBIN
ANEKTPUUECKUH 3apsl, iAepHAst MOJIETb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO sijpa
IIpH pelieHnn HU3NIECKUX 3a71a9

11.3

Pacno3naBare Qusnueckue sBICHHUS (TMPOLECCH) M OOBACHATH HUX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMMKH M KBAHTOBOH (DPM3UKHU: 3JIEKTpUYECKask IPOBOJAUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACUCTBHUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, 53JEKTPOMArHUTHAs MHIYKIMs, JAEHCTBHE MAarHUTHOIO TOJNsS Ha
NPOBOJHUK C TOKOM M JBIKYIIUICS 3apsii, SJEKTPOMarHuTHBIE KoJeOaHus M
BOJIHBI, MPSIMOJIMHENHHOE paclpOCTpPaHEHHE CBETa, OTPaXXEHHE, IPEJOMIICHHUE,
uHTephepeHys, audpakuus W TOJISIpU3aLMs  CBETa, JUCHEpPCHs CBETa,
dotoanekrpuueckuii 3pdext (pororddexr), cBeTOBOE AaBICHNE, BOSHUKHOBEHHE
JMHEWYAaTOro CHEeKTpa aroMa BOJOpPOJA, eCTECTBEHHAass W HMCKYCCTBEHHas
PaJlu0aKTUBHOCTh

11.4

11.5

11.6

OnuceiBaTh M3y4YEHHbIE CBOWCTBA BelleCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IUYHBIX  Cpel) U
3JIEKTPOMArHuTHBIE SBJIEHUS (IPOLIECCHI), MCIOJB3YS (U3NYECKUE BEIMYUHBIL:
ANEKTPUYECKUI 3apsijl, CWJIA TOKA, AIEKTPUYECKOE HAIPSDKEHHUE, DJIEKTPUYECKOE
COIIPOTHUBIIEHUE, pa3HOCTh moTeHuuanoB, IJIC, pabora TOKa, MHAYKIUSA
MarHUTHOTO 1moJis, cujia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTh KATYILKH,
SHEprus 3JeKTPUYECKOr0 U MarHUTHOIO IOJIeH, MepUoa U yacToTa KojeOaHUil B
KoJIeOATeIbHOM KOHTYpE, 3apsi M CHja TOKa B IPOIECcce TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJeOaHUH, (OKyCHOE pacCTOSHHE W ONTHYecKass Cuiia
JIMH3BI; IPU ONMCAHUU NPABUIILHO TPAKTOBATh (GU3UUYECKUI CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HA4YEeHUs M EAMHUIIbI; YKa3bIBaThb (DOPMYIIBI, CBS3BIBAIOLIUE
JaHHYIO (PU3UYECKYIO BETUUYHUHY C JPYTMMH BETUYUHAMU

OnuchiBaTh HU3yYEHHbIE KBAaHTOBbIE SIBJIEHUS M  IPOLECCHI, HCIOJb3Yd
¢u3nyecKkue BEITUYHHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETa, PHEPIUs M HMMIYJIbC (DOTOHA, MEpHOJ IMOJaypaclajga, dYHEPrHs
CBSI3M aTOMHBIX sI/Iep; IIPU ONMMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKHUM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUsI W €IMHMIIbI; yKa3bIBaTh (HOPMYIIBL,
CBA3BIBAIOLIME JAaHHYI (PU3MUECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH,
BBIYMCIIATH 3HAUEHHE (PU3NUECKON BETMUUHBI

AHanu3upoBath (puU3MUecKHe TMpolecCchl M SBJICHHS, HCIONb3yd (QU3nYecKue
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI I1OCJIE0BATEIBHOIO U MapajljIeIbHOTO
COEIMHEHUS NPOBOJHMKOB, 3aKOH J[xoyns — JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHAYKIIMH, 3aKOH MPSIMOJMHENHOIO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DWHIITeHHa st Gorodddexra,
3aKOH COXPaHEHUs DHEPIMM, 3aKOH COXPAHEHMsI MMIYJbCa, 3aKOH COXPAaHEHHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHUsI MaccoBOTr0 4HCIa, OCTynaTsl bopa,
3aKOH  paJMOAaKTUBHOIO  paclaja; MpU 3TOM  pas3IdyaTh  CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BhIpaK€HUE U yCIOBUs (TpaHULbI,
00JacTH) IPUMEHUMOCTHU

11.7

Ornpenenars HanpaBl€HHE BEKTOpa MHIAYKIMH MarHUTHOTO IOJISI TIPOBOJHUKA C
TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh U ONHUCHIBATh M300pPaKEHUE, CO3/IaBAEMOE IJIOCKHM 3EPKalloM, TOHKOU
JIMH30U

11.9

BBIMONHATE AKCIEPUMEHTBI 110 UCCIIETOBAHUIO (PU3UUECKUX SIBIICHHUH U MIPOIIECCOB
C HCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIPH ITOM (POPMYIUPOBATH
npobaemy (3a7ady) U THIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3




MPEJIOKEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh NPSMbIE U KOCBEHHbIE U3MEpPeHUs (PU3HUECKUX BEIUYUH; IPU STOM
BEIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHS U UCTIOIb30BaTh M3BECTHBIC METOIBI
OIICHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (DU3NYECKUX BEJIWYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEeHNH; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (PM3MUECKUX BEIWYMH B BUAE TaOnMIl U TpaduUKOB,
JIeTIaTh BBIBOJIBI 110 PE3YyJIbTaTaM HCCIEAOBaHUS

11.12

11.13

11.14

11.15

CobmroaTe mpaBwia 0€30aCHOrO TpPyAa IMPU HPOBEJECHUU HCCIEIOBaHUI B
paMKax y4eOHOro HKCIEPHUMEHTa, y4eOHO-HCCIIEOBATeNIbCKOW W IPOEKTHOM
JESATEIIBHOCTH € UCIIOJIb30BAaHUEM M3MEPUTENIbHBIX YCTPOUCTB U J1a00OPaTOPHOIO
000pyAOBaHUS

Pemats pacuérHbie 3amaun C SIBHO 33JaHHOW (PU3UYECKOW MOJEIBIO, MCIIONb3YS
¢u3nuecKre 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/laul BBIOMpATh
¢u3nUecKyr0 MOJENb, BBIICIATH (UIUUYECKHE BEITUYMHBI U (OPMYIIBL,
HeoOXoauMble i € peleHMs, MPOBOJUTh PAacUy€Thl U OLEHMBATH PEAJbHOCTD
MOJTYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBI

Pemarh KadecTBEHHBIC 3aJladyM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPECUUBYIO
IIETMIOYKY PACCYXICHHUH C OMOpOil Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
busndecKue BIeHUs

Hcnonp3oBath mpu pemieHHH y4eOHBIX 3a/a4 COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTHM JUIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETAUU U IIPEACTABICHUS
y4eOHOH W Hay4YHO-TIOMYJSPHOW WH(POPMALUHU, TOIYYEHHOW W3 Pa3IMYHbBIX
UCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M10JIydaeMyro HH(OpMaIuio

11.16

OOBSACHATh NMPUHLIMIIBI JEHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOWCTB;
pas3InyaTh yCIOBUs MX O€30MaCHOTO MCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HU

11.17

[TpuBOANTE TpUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOUIET0 MHUpA, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUH

11.18

11.19

Hcnonb30BaTh TEOpETUUYECKHE 3HAHUSA MO (U3UKE B MOBCETHEBHOM XHU3HH IS
oOecrieueHHs 0€30MacHOCTH MpU OOpallleHuH ¢ MpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBaMH, AJISi COXPAHEHMS 3/10pOBbSl M COOJIOACHUS HOPM 3KOJIOTMYECKOTrO
MIOBEJICHUS B OKPYXKAIOUIEH cpeae

PaGorath B rpyrmie ¢ BHIIOJIHEHUEM Pa3IMYHBIX COLMAIBbHBIX POJIeH, IIIIaHUPOBATh
paboTy TpyNIbl, PalMOHAIBHO pPACHpENeNiaTh O00sS3aHHOCTH M IUIAHUPOBAThb
ACATCIIBHOCTh B HCCTAHJAAPTHBIX CUTyallUAX, AACKBATHO OLICHMWBATH BKJIAJ KaXXI0I0
U3 YYaCTHUKOB I'PYIIIBI B pEILICHHE paccMaTpuBaeMon MpooIeMbl

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon Konx npoBepsiemoro
IIpoBepsiemblie 3jIeMeHTHI CO/IePKAHUS
pasjena 3J1eMeHTAa
OU3UKA 1 METOAbI HAYYHOI'O [TO3HAHU A
duznka — Hayka o mnpuposae. HaydHble MeTomabl
L1 MO3HAHUS OKpyKaroliero mupa. Ponb skcnepumenTa
1 U TEOPUM B IPOLECCE IO3HAHUS  IPUPOJBL.
DKCIEPUMEHT B (hU3HKE
MopenupoBanre (PU3NUECKUX SBJICHUA W MPOIECCOB.
1.2 Hayunsle runoressl. @u3nyeckue 3aKOHbI U TECOPUHU.
I'panunel  nmpuMeHUMOCTH  (U3MYECKUX  3aKOHOB.




[Ipunnun cootBercTBUs. Pomb w mecto (u3uku B
(OpMHUpPOBaHUN COBPEMEHHOM HAy4YHOH KapTHHBI
MHpA, B IPAKTUYECKOHN JAESATEIBHOCTH JIFOJIEU

MEXAHHWKA

2.1

2.1.1

H#iHPar#KMMHEMATUKA

Mexanuueckoe JBUKECHHUE. OTHOCHUTENBHOCTh
MeXxaHu4eckoro JBuwxkeHus. Cucrema  oTcuéra.
Tpaexropus

[lepememienne,  ckopocTh  (CpemHsisi  CKOpPOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOpPEHHE MaTepuaibHOU
TOYKH, WX MPOCKIMH HA OCH CUCTEMBbI KOOpJWHAT.
Ciio’)keHHe nepeMENICHUN U CI0KEHUE CKOPOCTEN

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MPAMOJIUHEHHOE
nBukeHue. ['padpuku  3aBUCHUMOCTH  KOOpPJMHAT,
CKOPOCTH, YCKOPEHHMs, IyTH M IepeMeLIeHUs
MaTepUaJIbHOU TOUKHU OT BpEMEHU

CBobOomHOe mazieHne. Y CKOpeHrne CBOOOHOTO
MaJICHUS

Kpusonunelinoe nsmxenue. PaBHoMepHOe BUXKEHUE
MaTEpUaJIbHOM TOYKM II0 OKDPYKHOCTH. YIJIOBas
CKOpOCTb, JIMHEHHas CKOpocTh. Ilepumon m wacrora.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaI CIIMAOMCTp, ABUIKCHUC
CHapsAO0B, LCIIHBIC U pCMEHHBIC IICPEaaAYN

[Ipaktrueckue paboTel. 3mepeHue MrHOBEHHOM
ckopoctu. HccrnenoBanue COOTHOLIEHUS — MEXKIY
MyTSAMH, TPOUJEHHBIMU TEJIOM 3a MOCIIEIOBATEIbHBIE
paBHbIE MIPOMEXYTKHU BpEMEHU pu
PaBHOYCKOPEHHOM  JIBHOKEHUH C  HayaJgbHOWU
CKOPOCTBIO, paBHOW HyH0. HM3ydeHue IBHKEHHS
apuKa B BSI3KOW KUIKOCTH. M3ydeHue IBUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#i#HParH## IMHAMUKA

221
222

223

[IpuHnun otHocurenbHOCTH ['anmunes. 1lepBelii 3aKk0H
Herorona. HepunanbHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IppuHIMN cynepno3sunnu Cui
Bropoii 3akon HproTOHa U1l MaTepUaIbHONW TOYKHU B
uHepuuansHoil cucteme otcuéra (MCO). Tpertuit
3aKOH HBIOTOHA U1l MaTepUaIbHbIX TOYEK

224
225

2.2.6

3aKOH BCEMHUpPHOro TAroreHus. Cuna TSKECTH.
IlepBas kocMuueckast ckopocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

Cwia Ttpenusa. Cyxoe Ttpenne. Cuna TpeHHA
CKOJIBXKEHUSI W cuia TpeHus mnokos. KoadduuueHt
TPpECHUH. Cuna CONMPOTUBJICHUA IIPU JABWKXCHUU TCJIa B
KHUAKOCTH HUJIM ra3c

227

HOCTyHaTeJIBHOG nu Bp alIaTCJIbHOC JOBUKXCHUC
aOCOJIIOTHO TBEPIOTO TeJa

2238

MOMEHT CHJIBI OTHOCHUTENIBHO OCU BpauleHus. [lineqo
cunbl. YcinoBus paBHoBecus TBEpaoro Tena B UCO




2.3

229

TexHuueckue yCTpOMCTBA: MOAIIUIHUKH, IBUXKEHUE
I/ICKyCCTBeHHBIX CHyTHI/IKOB

2.2.10

[Ipaktuyeckue pabotel. M3ydyeHue aABmKeHHs Opycka
0  HAKJIOHHOW  IUIOCKOCTH  TOJX  JEHCTBUEM
HECKOJIBKUX cuil. MccienoBaHue 3aBHCUMOCTH CHII
YIPYrOCTH, BO3HUKAIOIIUX B  JAehOpMHPYEMOi
NpY)XHHE U PE3HMHOBOM 0O0pasle, OT BEIWYMHBI HX
nedopmannu. MccnenoBanue yciIoBUE paBHOBECHS
TBEPAOTO TEIa, UMEIOLIETO OCh BPAILICHUS

##H#Par##3AKOHDBI COXPAHEHIMA B MEXAHUKE

23.1

I/IMHy.]'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpraJIbHBIX TOYCK. I/IMHyJIbC CHJIbI 1 U3MCHCHUC
HUMITyJIbCa TEia

232

233
234

235

2.3.6

3akoH coxpaHeHus mmmyiasca B MCO. PeaktuBHOE
JIBUKECHHE

Pabora cuibl

MOIIHOCTh CHJIBI

Kunernueckass SHepruss  MaTepUAIBHOW  TOYKHU.
Teopema 0 KHHETHYECKON PHEPTUU

[TorenunaneHas sHeprus. IloTeHuumanbHas SHEpPrus
yIpyro nepopMHUpPOBaHHON IIPYKHUHBI.
[MorennmanpHast HEprusi Tena BOJIU3U MOBEPXHOCTH
3emiu

2.3.7

2.3.8
239

HOTCHLII/IaJ'ILHHe N HCIIOTCHIHAJIBHBIC CHIJIBI. CBs3b
pa6OTBI HECIMMOTCHIMAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHHUYECKOH OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPAaHCHUA MEXaHUYIECKOI OHCPIUun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHudyeckue  yCTpOWCTBA:  JABWIKEHUE  PAKeET,
BOJOMET, KOIIEp, PYKUHHBII MUCTOJIET

2.3.10

[IpakTuyeckue paboTsl. M3yueHue cBsi3u ckopocTeit
TEN IpH Heynpyrom yzaape. HMccinenoBaHue cCBs3H
paboThI CHIIBI ¢ U3MEHEHUEM MEXaHMYECKOW >HEpruu
Tena

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

##H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

3.1.2

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON
teopuu. bpoyHoBckoe — nBmxenue. Juddysus.
XapakTtep JABWXKEHUS W B3aUMOJACHCTBUS YaCTHI
BelIeCTBa
Mogenu cTpoeHHs Ta30B, )KUAKOCTEH M TBEPIBIX TN
U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE AITHX
MoJeNen
Macca monekyin. KonnuectBo BemectBa. [locTositHHas
ABoraapo

TenmoBoe  paBHOBecue. Temmepatrypa u €€
n3mepenue. [llkana remneparyp Llenscus

Mopnens wuaeanbHoro rasza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOM  TEOpUM  HIEaTbHOIO
rasa




AOcomoTHasE Temmeparypa Kak Mepa  CcpeaHei
KMHETUYECKON SHEPIHH TEIJIOBOTO JBUXKEHUS YaCTHI]
raza. [llkana remneparyp KenbBruna

VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JanpToHa

I"azoBble 3akonbl. M30mpoliecchl B HiealbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TEpMa,
n30xopa, u3obapa

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktrueckue padboTel. U3mMepeHre Macchl Bo3ayxa B
KJaccHOM KoMmHarte. HMcciemoBaHue 3aBUCUMOCTHU
MEXy IMapaMeTpaMu COCTOSIHHS Pa3peKeHHOIO ra3a

32

33

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMmonnHamuueckas cucreMa. BHyTpeHHsIs dHeprus
TEPMOAMHAMMYECKON CHCTEMbl M  CIOCOOBI €€
U3MEHEHHUSI

322

323

324

325

KomnmyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHSISI OHCPIruAa
OJHOATOMHOI'O HACAJIBHOI'O Ira3da

Bunasr TeIUIoNepeIauu: TETUIONPOBOHOCTb,
KOHBEKUHUs,  M3JlyueHue. TemIo€MKOCTh  Tela.
Y enpHas TEMJIOEMKOCTh BelllECTBA. Pacuér
KOJIMYECTBA TEIIOTHI IIPH TEIUIONEPEIAUE

IlepBbi  3akOH  TepmoaMHaMuKH. lIpumenenue
IIEPBOr0 3aKOHAa TEPMOJMHAMUKH K H30MPOLECCAM.
['padmueckas unTepnperanus padboThl ra3a

TernmoBble MalMHbL. [[pUHIKNBI TEUCTBUS TEMIOBBIX
MamuH. [IpeoOpa3oBaHus »HEPrUM B TEIUIOBBIX
MamnHax. KoagduimeHt nonesHoro neicTsus (Janee
— KII ) TernoBoit mamuusl. [ukn Kapuao u ero KI1J]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpaTtumocTts
IPOLECCOB B IpHUpoae. TemioBele ABUTaTENH.
DKosornyeckue npooaeMbl TEIIO3HEPTrEeTUKH

3.2.7

3.2.8

TexHuueckue yCTpOMCTBA: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUILHUK, KOHIUIIMOHED

[Ipaktuyeckne paboTel. M3MmepeHue  yaenbHOMH
TEMI0EMKOCTH

###Par### AT PEI’ATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE [TEPEXO/1bI

3.3.1

332

[TapooGpazoBanne u KouaeHcanus. Vcmapenue u
KWIIEHUE. YJeNnbHas TemIoTa MapooOpa3oBaHUs.
3aBUCHMOCTh TEMIIEPATypPhl KUTICHHSI OT JTaBJICHHS

AOCOoNIOTHAST U OTHOCHUTENIbHASI BIQXXHOCTh BO3/yXa.
Hacspiiennsiit nap

333

Teépnoe Teno. Kpucramummdeckue u amopdHbie Tena.
AHM30TpONIMSL ~ CBOMCTB  KpuUcTaoB.  Kujakue
Kkpuctayisl. CoBpeMEHHbIE MaTEpHaJIbI

334

[InaBnenune W KpucTauM3anus. YaeiabHas TEIuioTa
iaBienus. Cydomumarus

335

YpaBHEHHE TEMIOBOro OamaHca

3.3.6

TexHudeckue yCTpOHUCTBA: TUTPOMETP U IICUXPOMETD,
KAJIODUMETP, TEXHOJIOTMH IOJIyYE€HUS COBPEMEHHBIX




Mar€pruajioB, B TOM YHCIC HaHOMATCpuajaioOB, U
HaAHOTCXHOJIOT'NH

[Ipaktnueckue paboTsl. HM3MmepeHue BIIaXHOCTU

3.3.7
BO3/IyXa
4 DJIEKTPOAMMHAMUKA
###Par###JIEKTPOCTATUKA
41.1 DnekTpu3anus TeNl. JJEeKTpuueckuil 3apsia. /[[Ba Buma
AIIEKTPUYECKHUX 3apsI0B
4.1.2 [IpoBOHUKY, TUATIEKTPUKHU U OTYIPOBOJIHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
4.14 B3aumoaeiicteue 3apsanoB. 3akon Kynona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTD
4.1.5 anekTpudyeckoro mnoiss. [lpuHumn cynepno3unuu.
JInHUM HanPsHDKEHHOCTH AJIEKTPUYECKOTO OIS
416 Pabora cun anekrpocrarndyeckoro nois. Ilorennman.
Pa3HocTh noTeHnanos
4.1 [IpoBogHMKKM W  JOUANIEKTPUKA B  IMOCTOSHHOM
4.1.7 JIEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTb. KonzaeHcarop. DIEeKTpOEMKOCTb
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEpPrus 3apsKEHHOTO
KOHJICHCATOpa
Texuuueckue yCTpOICTBA: 3MEKTPOCKOTI,
41.9 JEKTPOMETP, ANEKTpOCTaTUYECKas 3alluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJIEHCATOop,
KCEPOKC, CTPYWHBIN TPUHTED
41.10 [Ipaktuueckue paboTsl. M3MepeHue 3neKTpoéMKOCTH
KOHJIEHCAaTopa
H##Par#HIIOCTOSHHBIN DJIEKTPUYECKHWM TOK. TOKU B PASJIMYHBIX
CPEAX
Ycnosus CYILIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 anekTpuyeckoro toka. Mcroununku toka. Cuiia Toka.
[TocTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DnexTpuyeckoe COIIPOTHUBIICHHUE. VY nensbHoE
COTIPOTHBIICHHUE BEIIECTBA
404 [locnenoBarenbHOe,  MapaienbHOE,  CMEIIAHHOE
COEIMHEHUE NTPOBOIHUKOB
4.2 425 PaGora 5J€KTPUYECKOro TOKa. 3akoH Jlkoyms —
- Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmkymas cuia (manmee — DOJIC) wum
497 BHYTPEHHEE CONPOTUBJICHHE HMCTOYHUKA TOKA. 3aKOH
Owma U1t TONTHOM (3aMKHYTOI) 3JeKTpUYECKOil 1emnu.
KopoTtkoe 3ambikanne
DNeKTpOHHAas MPOBOAUMOCTb TBEPIBIX METAJUIOB.
4.2.8 3aBUCHUMOCTb ~ CONPOTHUBIIEHHUS  METAUIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTh
4.2.9 Onektpuyecknii  TOK B BakyyMe. (CBolicTBa




11 KJIACC

Kon
pa3nena

OJICKTPOHHBIX ITYYKOB

[TonynpoBomauku. CoOCTBeHHass W NpPUMECHAs
4.2.10 IIPOBOAMMOCTh  MOJIYIPOBOAHUKOB. (CBoiicTBa p-n
nepexoa. [lomyrnpoBogHUKOBBIE TPHUOOPHI

DNEeKTpUYECKUM TOK B JIEKTPOJIUTAX.

4.2.11
DNEKTPOIUTHYECKAS AUCCOUALs. DIEKTPOJIN3

DnekTpuyeckuii Tok B razax. CaMOCTOATENIbHBIM M
4.2.12 HECaMOCTOSITENIbHBIN  pa3psiA.  PasznuuHble  TUIBI
caMoCTOsATeNIbHOTO paspsaa. Momuus. [Tnazma

TexHuyeckue ycTpoiicTBa: ammepMeTp, BOJIBTMETP,
peocTaT, MCTOYHUKHM TOKa, AJIEKTpOHArpeBaTesIbHbIE
puoOopHI, 3EKTPOOCBETUTEIbHbBIC npuOopHI,
TEPMOMETpP  CONPOTUBIICHUS, BaKyyMHBIH JHO/I,
TEPMHUCTOPHI u (hoTOpe3uCTOpHI,
MOJTYTIPOBOIHUKOBBIN U0/, TalbBaHUKA

4.2.13

[Ipaktnyeckne paboTbl. M3ydyeHue CMEHNIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne D/1C ncrounrka Toka U €ro BHYTPEHHETO
conpotusieHus. Habmonenue sinexTpoinsa

4.2.14

KoanpoBepsieMoro siemMenTa IIpoBepsieMbIe 31eMEHTHI COAePKAHUSA

4

OJIEKTPOAMHAMUKA

4.3

#H##HParHHH#MATHUTHOE [1O0JIE. OJIEKTPOMAI'HUTHAA MHAYKIMA

TlocTostHHBIE MAarduThbl. BzaumoaerictBue
IOCTOSHHBIX MarHUTOB

43.1

MaruuTtHO€e noJie. BEKTOp MarHUTHOM WMHIYKLIUH.
[IpuHnun cynepno3unmu. JluHuM MarHuTHOM
nHAyKUMU. KapTuHa TMHUI MarHUTHON MHIYKUIHUH
MOJIS IOCTOSIHHBIX MarHUTOB

432

MarauTHOE moJie MPOBOAHMKA C TOKOM. Kaptuna
JUHUN TOJs JJIMHHOTO MPSIMOrOo MPOBOJHHUKA U

433 3aMKHYTOI'0 KOJIBLIEBOTO IPOBOJHMKA, KaTYIIKH C
TOKOM. Omeir  Opcrepa.  BzaumopeiictBue
MIPOBOTHUKOB C TOKOM

434 Cuna Amrmepa, €€ MOyJib U HallpaBJICHUE

Cuna JlopeHna, €€ Moaynb W HalpaBlICHUE.
4.3.5 JIBrKeHHEe 3apsHKEHHOM 4YacTULBI B OJHOPOJHOM
MaraHuTHoM nose. Pabota cuiel Jlopenna

4.3.6 SIBIIeHME DIEKTPOMAarHUTHOW UHAYKIUH

4.3.7 [ToTok BEKTOpa MAarHUTHOM MHIYKLIMU

43.8 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOMN
nHaykunu Gapanes
Buxpesoe snekrpuueckoe nosie. IJ1C uHayKIu B

4.3.9 IIPOBOJHUKE, JBHUXKYLIEMCS IIOCTYNATENbHO B
OJIHOPOJTHOM MarHMTHOM I10J1€

4.3.10 [IpaBuno Jlenna

43.11 NunyktuBHoCcTh. fBnenne camouuaykuuu. JJC




5.1

CaMOMHIYKITUH

4.3.12 DHEePrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuyecknue yCTPONCTBA: MOCTOSIHHBIE MAarHWTHI,
4.3.14 AJIEKTPOMArHUThl, AJIEKTPOJBUIaTENb, YCKOPUTEIN
JIEMEHTapHBIX YaCTHLl, UHAYKIIMOHHAS 11€Yb
[IpakTnueckue pabGoThl. M3yueHME MarHUTHOIO
IoJIsl KaTylKu ¢ TokoM. MccnenoBanue AeicTBUs
4.3.15 IIOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

Uccnenosanue SIBJICHUS 3JIEKTPOMArHUTHOMN
WHAYKIUA
KOJIEBAHIS 1 BOJIHBI

##HPartHH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

KonedarensHas cucrema. CBoOOmHBIE KOIEOaHM.
I'apmonnueckue kojebanus. Ilepuon, dacrora,
aMIuIATyna ¥ ¢a3a KoseOaHui

HPY)KHHHLIﬁ MasTHHK. MaTeMaTHYECKHI MasTHUK

YpaBHeHHe FapMOHHYECKHUX Kosie0aHuil.
Kunematnueckoe # JUHAMHUYECKOE OIHUCAHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.14

5.1.5

5.1.6

[IpeBpaimienne 5SHEpruM NOpU TapMOHUYECKHX
kojeOaHusax. CBsA3b  aMIUIUTYAbl  KojeOaHui
HCXO/JHOM BEIMYUHBI C aMIUIUTYAAMU KoJieOaHui
€€ CKOPOCTU U YCKOPEHUS

KonebarenbHblit KOHTYP. CBo0Oo1HBIE
JIEKTPOMArHuTHbIE KoJeOaHUs B  HJCAIbHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHS  MEXIY
MEeXaHUYECKUMU U JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa

3akoH COXpPAaHCHUA  OHEPIUU B nacaJbHOM
KoJIe0aTeIbHOM KOHTYPC

5.1.7

BriHyX1eHHBIE MEXaHUYECKHE KoJIeOaHHUs.
Pesonanc. Pe3onaHcHas kpuBasd. BeIHyXIcHHBIE
3JIEKTPOMArHUTHbIE KOJeOaHus.

[lepemennsiit Tok. CHHYCOUAANBHBIN IIEpEeMEHHBIN
TOK.

5.1.10

MOoOMHOCTh MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
)IeﬁCTByIOHIee SHAYCHUC CUJIbI TOKA U HAITPSXKCHUA
Tpanchopmarop. IlpouwsBomacTBo, mepemavya u
noTpedieHne 3IEKTPUYECKOM SHEPTUH.
OKOJIOTUYECKHE  PUCKM  IIPpU  MPOU3BOJICTBE
3IEKTPUUYECKOMN SHEPTUH. Kynbsrypa
WCTIOIB30BaHMSI AJICKTPOIHEPTUU B TTOBCEIHEBHOU
KU3HU

5.1.11

Texnuueckue YCTpOMCTBA: ceiicmorpad,
JNEKTPUYECKUI 3BOHOK, JJMHUH dJICKTponepesayd

5.1.12

[IpakTueckue paboThI. HccnenoBanue
3aBHCUMOCTH MEepHOJa MalbIX KoleOaHui Ipy3a Ha
HATH OT JUIMHBI HUTM M Maccel Ipy3a.
HccenenoBanne NEpeMEHHOIO TOKA B LENH M3




MOCJIeIOBATEIbHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTYLIKU U pe3UCcTOopa

5.2

#HH#HParHH#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnudeckue BOJTHBI, YCIIOBHS
pacnpocTpaHeHusl. [Mepuop. CkopocTb
pacrpocTpaHeHus U JyuHa BoJHbIL. [lomepeunsie u
IIPOAOJIBbHBIC BOJIHEBL

###Par###  Murepdepenuus u  nudpakuus
MEXaHHYECKUX BOJH

523

524

3Byk. CxopocTh 3Byka. [’ poMKkoCTh 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

DONEKTPOMarHUTHHIE BOJIHBI. YCJIOBUS H3IyYEHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BeKTOpOB E, B M v B 3JIEKTpPOMarHuTHOW BOJIHE B
BaKyyMe

5.2.5

5.2.6

5.2.7

5.2.8

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIpeIOMJIEHUE, HoJIIpU3aLus, T paKus,
untepdepeniusi. CKOpPOCTh 3IEKTPOMArHUTHBIX
BOJIH

[[lkana »sJeKTpOMarHUTHBIX BOJIH. lIpumeHeHue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHOMNBL  paguocBsi3M U TEIEBHJICHUS.
Paguonokanus. DJIEKTPOMarHUTHOE 3arps3HEHHE
OKpY>KaroIlei cpebl

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas JUAarHOCTHKA B
TEXHUKE W MEAUIUHE, paaap, paJluoONpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neup

5.3

#H#HParfiH#HOIITUKA

5.3.1

5.3.2

[IpsMonuHeliHOE pacnpocTpaHEHUE CBETa B
OAHOPOAHOM cpene. JIyy cBeTa

OTtpaxkeHue cBeTa. 3aKOHBl OTPAKEHUS CBETa.
[Noctpoenne n300paskeHHi B IIIOCKOM 3epKasie

533

[Nperomienne cBera. 3aKOHBI TPETIOMJICHHSI CBETA.
AOCOIOTHBIN TIOKa3aTeb MPEIOMIICHUS

5.34

535

[Tonmnoe BHyTpeHHee otpaxenue. [IpenenbHblil yrou
TTOJTHOTO BHYTPEHHETO OTPaKECHHUS

Hucnepcus cBeta. CloxHBINA cocTaB 0€10ro cBeTa.

IIser

5.3.6

Cobwuparoliiue W paccerBarOIMe JIMH3BL TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas cuia
TOHKOM JuH3bL. IlocTpoeHne wu300paxkeHudl B
cobuparomux 1 paccenBaronux auH3zax. Gopmyna
TOHKOH JIMH3EI. Y BEIMYEHHUE, TaBaeMOE JTUH30M

5.3.7

IIpeneinsr [IPUMEHUMOCTH r€OMETPUYECKOU
ONTHKHU

5.3.8

Wutepdepenmus ceera. KorepeHTHbIE HCTOYHUKH.
VYcenoBus HaOJI0IEHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEp(EpEeHIIMOHHONW KapTUHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB




Hudpakaus cBera. [udpaknuonHas peméTka.
VYcnoBre HaOMIOACHUS TIIABHBIX MAaKCUMYMOB TPH
MaJIcHHd  MOHOXPOMAaTHYeCKOro  CBeTa  Ha
T(PPAaKIUOHHYIO PEHIETKY

5.3.10 [Tongpuzanus cera

5.39

TexHnuueckue YCTPOMCTBA: OYKH, Jyna,
¢doroamnmapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, ~TEJIECKON, BOJOKOHHAas OITHKA,
TG PaKIIMOHHAS PEIIETKA, TTOISPOU

5.3.11

[Ipaktuueckue pabGoTsl. M3mepeHue mnokasarens
MPEIOMJIICHUS. UccnenoBanue CBOICTB
n3zo0paxkeHuit B mH3ax. Habmonenue nucnepcun
cBeTa

5.3.12

7.1

7.2

DJIEMEHTbI CIIELIIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

['panuisl MIPUMEHUMOCTH KJIACCUYECKOU
MeXaHUKH. [locTynarel TEOpUM OTHOCUTEIBHOCTH:
WHBapUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B
BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DUHINTEITHA

6.1

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.

6.2
3aMeUIeHHE BPEMEHH U COKPALLEHUE ITTMHBI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

CBsi3b  Macchl C DJHEpPrUe W  HUMIYJIbCOM
6.4 CBOOOJTHON YacCTHIIbI. DHEPTUs IMOKOs CBOOOJTHOMU
YaCTHUIIBI

KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKA
®otonbl. Popmyna [lnanka cBSI3M 3IHEPrUU
7.1.1 ¢oToHa C ero 4YacTOTOW. DHEpPruss U HMITYJIbC
dbortona

OtkpsiTue U nuccnenoBanue poroddpdexra. OnbIThI

712 A.I'. CroneroBa. 3akoHsbl hoTorhdexra

VYpaBHenne OiHmTeliHa 118 doTorddekra.

7.13 «Kpacnas rpanuna» gotosddexra

7.1.4 JaBnenue ceera. OnbiTel [1.H. JIebeneBa

7.1.5 XMUMHUYECKOE IENICTBUE CBETA

TexHuuyeckue yCTpOICTBA: (hoTOdIEMEHT,
(dhoTomatuuk, comHedHast 6aTtapesi, CBETOIHO]T

CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTel Pezepdopaa mo

7.2.1 HCCIEA0BAHUIO CTPOEHM aroMa. [InanerapHas
MOJIENb aTOMa

7.1.6

IToctymarel bopa. M3mydeHne M IOTIIOLIEHHE
(OTOHOB IIpU MEPEXOJEe aToOMa C OJHOIO YPOBHS
9Hepruu Ha Jpyrod. Buasl cnektpos. Cnextp
YPOBHEH DHEPTHH aTOMa BOAOPOJA

7.2.2

BonHoBbie cBoiicTBa yactull. Bosnbl ne bpoiins.
7.2.3 KopmyckynsipHo-BosTHOBOM tyanu3Mm. Judpakius
9JICKTPOHOB HA KpPHUCTAJIIaX

CronTanHoe n BBIHYXXICHHOC H3Ty4YCHHUC.

7.2.4 .
YCTpolicTBO M MPUHIIMIT pabOTHI J1azepa




7.2.5

TexHuuecKkrue yCTpOMCTBA: CHEKTPAIbHBIN aHAIU3
(cnexkTpockomn), 1a3ep, KBAaHTOBBIA KOMITBIOTEP

7.2.6

[IpakTnueckue paboTBhL. HaGmonenne
JMHENYaToro CeKTpa

7.3

7.3.1

ATOMHOE AJ1PO

Meronsl HaOIIOACHUS 51 perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe paguoakTuBHOCTU. OnbITEI Pesepdopra
[0  OINpPENENEHUI0  COCTaBa  PagUOAKTUBHOTO
m3nyuenus. ColictBa anbda-, Oera-, ramma-
u3iydeHus. BiusHue pagroakTHUBHOCTH HA KUBBIC
OpraHu3MbI

7.3.3

OTkpeiTHE TIpOTOHA W HeWTpoHa. HykimoHHas
mozenb siapa ['eitzenOepra — MBanenko. 3apsin
snpa. MaccoBoe uncio sapa. M3otomnbl

7.3.4

Anbda-pacnaa. ONEKTPOHHBIH U MO3UTPOHHBIN
OeTa-pacnaj. lNamma-uznydenue. 3akoH
paZioaKTUBHOTO pacmajia

7.3.5

DHeprus CBs3H HYKJIOHOB B spe. SIIepHbIE CUJIBL.
JledexT maccol sapa

7.3.6

Snepuble peakuuu. JleneHne u CUHTE3 sSAep

7.3.7

SAnepuelii  peaktop. TepMosaepHBIM  CHHTE3.
[IpoGnembl 1 MepCHeKTUBHI AEPHON SHEPreTUKU.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

7.3.8

7.3.9

DOneMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.
DOyHIaMEHTAIbHBIE B3aUMOJEHCTBUSA
TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHas 6oM0Oa

7.3.10

[Ipaktuuyeckue pabotbl. HMccnenoBanue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bénnoro Heba. Co3Besnusi, spKkue 3BE3IBI,
IJIAHETBI, UX BUIUMOC IBHIKCHHE

Conneuynas cuctema. [lmaHeTsl 3eMHON TpyMIbI.
[InaHeThI-TUTaHTBl U WX CIIYTHUKH, KapJIHUKOBBIC
miadeTsl. Mansie Tena COTHEYHOM CUCTEMBI
Comnne, dotochepa u armochepa. ComHeuHas
AKTHBHOCTD

8.4

NcTtounuk sneprun CosHua u 3BE371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, PaANYC, TEMIIEPATYPA, UX B3aUMOCBS3b.
JlnarpaMMa «CHEKTpaJbHBIM Kjacc — CBETUMOCTDY.
3BE3/1bI IJIaBHOM MIOCJIEA0BATENBHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTbY» sl 3BE3]
IJIaBHOM NOCIIEN0BATEIbHOCTH

8.6

#H##Par###BHyTpeHHee CTpOCHUE 3BE3.
CoBpeMeHHBIE MPEICTABICHUSI O MPOUCXOKICHUU U
sporory CoJHIIA U 3BE3,. DTambl )KU3HH 3BE3]

8.7

Mneunsiii Ilyte — Hama [Nanaktuka. CrnimpanibHas
cTpykTypa ['anakTuku, pacnpenenenue 3831, rasa




u neum. llonoxenme u aBwkeHue CoyHIIAa B
IanaxTuke. [Tnockas u ceprueckas MoaCUCTEMBI
T"anakTukn

Tunel rajmakTuk. P A/IUOTaJIaKTUKHM MW KBa3aphbl.

8.8 N
UYEpHble AbIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab6ma. Pa3beranue ranaktuk. Bo3pacT u paanyc
Bcenennoii, teopusi bonbiioro B3psiBa. Mojeinb
«ropsiuer Beenennon». PenukroBoe usinydeHue

8.9

MacmtaGHas CTpYKTypa Bcenennoii.
8.10 MeraraiakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMHUU

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

METOAUYECKUE MATEPHUAJIBI U151 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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