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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMma o (husrke 6a30BOTO YPOBHS Ha YPOBHE CpelHEro o0Iero oopasoBaHus pa3paboTaHa
Ha OCHOBE MOJIOKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON IPOrpaMMBl,
npeacraBieHHbx B ®I'OC COO, a takxe ¢ yuetroM (eaepaabHOil pabodeil mporpaMmMbl BOCIIUTaAHUS U
KOHIICTIIMM TpernoaaBaHusi y4deOHoro mpeamera «®Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3ALUAX
Poccuiickoii @enepaiuu, pean3yolmx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mnporpamMmbl 1o (puU3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOM
KapTUHBI Mupa oOydaromuxcs 10—11 kinaccoB npu o0yueHun ux ¢pusznke Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IEATENIbHOCTHOTO mojaxona. [Iporpamma 1o ¢usmke coorBercTByeT TpeboBanusim OI'OC
COO k mnaHupyeMbIM JTUYHOCTHBIM, MIPEIMETHBIM M METANPEAMETHBIM pe3yJbTaTaM OOyueHus, a TaKKe
YYUTBIBAET HEOOXOIUMOCTh PEANM3ALNU MEKIPEIMETHBIX CBs3eld (DM3UKH C eCTeCTBEHHOHAYYHBIMHU
yueOHBIMU TIpeMeTaMu. B Hell onpenesstoTcss OCHOBHBIEC LEIH U3y4YeHHs] (PU3UKH Ha YPOBHE CPEAHETO
obmiero o0Opa3oBaHUs, IJIAHUPYEMbIE pE3YJIbTaThl OCBOCHHS Kypca (U3HKH: JHMYHOCTHBIC,
MeTanpeaMeTHbIE, TPeAMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pu3mnKe BKIIOYAET:

® IUIAaHHpPYEMBbIC pPE3YyJIbTaThl OCBOCHHsS Kypca (u3mku Ha 0a30BOM YpOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YIbTAThI IO rojiaM O0yUEHUs;
e cozepkaHue yaeOHoro npenaMera «Dusnkay 1mo rogam o0ydeHusl.

Odu3uka Kak Hayka O Hambosee OOMIMX 3aKOHaxX MPHUPOABI, BBICTYNAas B KayecTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHMW 00 OKpYKaloLIEM MHUDE.
[konpHBIA Kypc (PU3UKKM — CHUCTEMOOOPa3yloIIUid Ui €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3HUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB H SIBJICHUH, H3y4aeMbIX XUMUECH, OMOJIOTHEH,
buznueckoii reorpadueit u actponomueii. Vcronb30Banre U akTUBHOE IPUMEHEHHE (PU3NUECKUX 3HAHUN
ONpezesieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMH B cdepe IHEPreTUKH, TPaHCIopTa,
OCBOEHHUSI KOCMOCA, ITOJIyYEHUsI HOBBIX MAaTEpHUaJOB C 3aJlaHHBIMM CBOWCTBaMHU U Apyrux. Mzyudenume
(Gu3MKM BHOCUT OCHOBHOH BKJIaJ B (OpMUPOBAaHME €CTECTBEHHO-HAYyYHOW KapTHHBI MHpa
oOyyaromuxcs, B GOpMHUPOBAHHE YMEHUIN NPUMEHATh HAYYHBIH METOJ] O3HAHUS MIPH BBIOJHEHUU UMU
y4eOHBIX HCCIIEIOBAaHUH.

B ocHOBY Kypca (pU3MKH A1 YPOBHS CpeHEro 001ero oopa3oBaHus MOJI0XKEH Psil UeH, KOTOpble
MO’KHO pacCMaTpUBAaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SBISETCS JIOTHUECKU 3aBEpIICHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pasfenoB (U3MKH, BKJIIOYAET KakK BOMNPOCHl KJIACCHUYECKOH, Tak u
COBPEMEHHOM (PU3UKH.

Hoesa cenepanusayuu. B cooTBETCTBUM ¢ HeW Marepual Kypca (U3MKUH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisercs (OpMUpOBaHHME IPEICTABIEHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELLIECTBE U IOJIE.

Hoes eymanumapuzayuu. Peanuszanus uaed NpearnonaraeT HCHOIb30BaHUE T'yMaHUTapHOTO
noTeHurana (u3nIecKoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3MKHU C pa3BUTHEM OOLIECTBA, a TAK¥Ke
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U KOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc GU3uKu npeznonaraetT 3HakOMCTBO C ITUPOKUM KPyTroM
TEXHUUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MoCcpeICTBOM BBEICHUS HJIEMEHTOB COAEP)KaHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpobdiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PAa3BUTHEM TEXHUKU M TEXHOJIOTUH, a
Takxke 00CyKAeHUs Po0IeM PallMOHAIBHOTO PUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CPEIHEro oOIiero oOpa3oBaHUs SIBISIOTCS
¢usnueckue teopuu ((GhopMUpOBaHHE MPEACTABICHUN O CTPYKTYpe MOCTpPOeHHs (PU3NYECKOH TEeopuH,
poiin pyHIaMEHTaJbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPECTABIECHUAX O MPUPOJIE, TPAHULIAX
IPUMEHUMOCTH TEOPUH, ISl OTIUCAHUSI ECTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TMOAXO0J B Kypce (U3MKK peanusyercss MpexIe BCEro 3a CyeT
OpraHu3aIK 3KCIIEPUMEHTAIBHON IeATebHOCTH o0ydaronmxcs. s 6a30Boro ypoBHs Kypca GU3NKU —



9TO UCHOJIB30BAHNUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00OPaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢u3uke oObeAUHEHBl B OOIMIMK CIUCOK YYCHHMUYECKUX MPAKTHUYECKUX padoT.
Beienenne B ykazaHHOM IepedHE JIaOOPAaTOPHBIX pabOT, MPOBOAUMBIX [yl KOHTPOJS M OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKaMU 00pa30BaTEIBHOIO MPOLIECca UCXOAA U3 OCOOCHHOCTEH TUIAHUPOBAHUS H
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecrneunBaeTcss OBIaJeHHE OOYUYAIOUIMMHUCH YMEHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEpPEHHsI, UCCICIOBAHUS 3aBUCUMOCTEH (DPU3MUECKMX BETUYMH U TTOCTAHOBKY
OIIBITOB IO IPOBEPKE NPEATOKEHHBIX THIIOTE3.

Pemienue pacueTHBIX M KayeCTBEHHBIX 3a/1a4 C 33JaHHON (PH3MUECKONW MOJIENbIO, MO3BOJISIOIIEE
IPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasliena Kypca, TaK U HUHTErpupys
3HAHUS U3 PA3HBIX pa3/eioB. J{Js KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCA 3aJaHHsI Ha 00BSICHEHUE
OpOTeKaHHUs (U3NYECKUX SBIEHUM M NPOLECCOB B OKpYXKawoolled JKu3HU, TpeOyrouue BbIOOpa
du3uUecKoil Moienu sl CUTYaIuH IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusMu PI'OC COO k marepuaibHO-TEXHHYECKOMY OOECICUEHHUIO
y4eOHOTO mporecca 0a30BbIi yPOBEHb Kypca (U3UKK HA YPOBHE CPEAHEro o0miero 00pa3oBaHus JT0JDKEH
U3y4yaTbCs B YCIOBMSX IPEIMETHOrO KaOuHeTa (PU3MKHU WU B YCIOBHSIX MHTEIPUPOBAHHOIO KaOMHETa
PEIMETOB €CTECTBCHHO-HAYIHOTO MUKIa. Hamnuue B kabunere Gpu3nku HEOOXOAMMOTO JTAOOPATOPHOTO
00OpyJOBaHUS JJIs BBINOJHEHUS YKa3aHHBIX B IporpamMme HO (HU3UKE YUYEHHMUECKUX NPAKTUYECKUX
paboT U 1EMOHCTPALIMOHHOTO 000PYI0BaHUSI 005S3aTEIBHO.

JleMOoHCTpalMoHHOEe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUU C NPHUHLUIIOM MHUHUMAJIbHON
JOCTAaTOYHOCTH M OOECTeYMBaeT IOCTAHOBKY IEPEYUCICHHBIX B IMporpamMme 1o (U3MKe KITFOUEBBIX
JEeMOHCTpalMi  JJs  MCCIEJOBAaHUS M3y4aeMbIX SBJIEHMH M  NPOLIECCOB, OHMIUPHYECKUX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JIaGopatopHoe o0OopynoBaHME IJIi YYEHMUYECKMX MPAKTUYECKUX paboT (opmupyercss B BHJE
TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacyeTe OAHOI0 KOMIUIEKTa Ha JBYX OOYyYaroLIUXCS.
TemaTnueckue KOMILIEKTHI J1a00paTOpPHOro 000PyIOBaHMS JIOJIKHBI ObITh MOCTPOEHBI HA KOMIIJIEKCHOM
MCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3Y4YEHHSI PU3UKU B 00IIIEM 00pa30BaHUU SABISIOTCS:

e (QopmHupoBaHHE HHTEpeca W CTPEMIIEHUS OOy4aroUMxcs K HayuyHOMY HW3Y4YEHHUIO MPHUPObI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH;

® pa3BUTHE IPEJCTABICHUH O HAyYHOM METOJE MO3HaHHUS M (OPMHPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOLIHM SIBJICHHUSIM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUS MaTepPUH U

(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKY;

e (opMupoBaHHE YMEHHUN OOBACHATH SBJICHUS C UCHOJIb30BaHUEM (PM3NYECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHME MpPEICTABICHUH O posin (UMKU JUId Pa3BUTHsS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTiKeHHe ITUX Lienel oOecreunBaeTcsl pelieHneM CIeAyIoIUX 3ajad B MPOLECcce M3YyueHUs
Kypca (pU3HKH Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHuUs:

e npuoOpeTeHrne CUCTEMBbl 3HaAHUM 00 OoOHMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJII0Yasi MEXaHUKY, MOJIEKYIIPHYIO (DU3HKY, SJEKTPOJAUHAMHKY, KBAHTOBYIO (DPM3UKY U JIEMEHTHI
acTpopU3UKH;

e (QopmupoBaHHME YMEHHH NPUMEHSTh TEOPETHUECKHUE 3HAHUS JUIsl OOBACHEHUS (QUINUECKUX
SIBJICHUH B TIPUPOJIE U JUISI IPUHATHUS MPAKTUUECKUX PEIICHUN B IMOBCEIHEBHOMN KU3HU;

® OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IUYHBIX 33/1a4 C SBHO 3aJaHHOM (PU3UYECKOW MOJIeNblo, 3ajad,
MOJIpa3yMeBalOIMX CaMOCTOSITENIbHOE CO37aHue (DU3MUECKONH MOJENH, aJeKBATHOW YCIOBHIM
3a]auu;

® [OHMMaHUE (U3MUYECKUX OCHOB W TPUHIMIIOB JCHCTBUA TEXHHUUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;



® OBJAJICHHE METOJaMH CaMOCTOSITENIPHOTO IUIAHUPOBAHWUS U  TMPOBEIEHUS  (PU3UIECKHUX
SKCIIEPUMEHTOB, aHajh3a W MHTepHpeTauuud uHGOpMaluu, OMNpeesieHUus JTOCTOBEPHOCTH
MOJyYEHHOTO Pe3ysIbTara;
® CO3/aHME YCIOBUM JUIS pa3BUTHS YMEHUW MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JESITEIbHOCTH.
OO1ee 4MCI0 4acoB, PEKOMEHIOBAHHBIX i M3ydeHus (usuku, — 136 gacoB: B 10 ximacce — 68
yacoB (2 yaca B Hezen0), B 11 kimacce — 68 yacoB (2 yaca B HEJEIIO).



COJAEP/)KAHUE OBYYEHUA
10 KUIACC

Paznen 1. ®u3znka u MeTObI HAYYHOI'0 O3HAHUS
®usuka — Hayka o npupoze. Haydnsle MeTObI TO3HAHKS OKPYXKAIOLIEro MUpA.
Posb 3kcriepyuMeHTa U TEOpUU B MPOLIECCe MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKeE.
MonenupoBanue (pU3NYECKHX SIBICHUH U TporieccoB. HaydHble rUMOTE3BI.
dusnueckue 3aKoHbl U TeOpuu. ['paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHLIKII COOTBETCTBHUA.
Ponp 1 Mecto ¢pu3nku B HopMUpOBaHMM COBPEMEHHOW Hay4YHOM KapTHHBI MMpa, B IPAKTUYECKOH
NEeITEILHOCTHU JIIOICH.
Jlemoncmpayuu
Amnanorosblie 1 TUPPOBBIC U3MEPUTEILHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe aBHKeHHE. OTHOCUTEIBHOCTH MEXaHUYECKOro JBmKeHHs. Cucrema oTcyera.
Tpaexropus.

[lepemernienue, CKOpOCTh (CpeHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. ClioKeHHe MepEeMENICHUN U CII0KEHUE CKOPOCTEi.

PaBHOoMepHOE U PaBHOYCKOPEHHOE  MPSAMOJHUHENHOE nexkeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH U MEpPEeMELICHUS MaTEepPUAJIbHOW TOYKHU OT
BPEMEHU.

CBoboaHoe nazeHue. Y ckopeHrne CBOOOTHOTO MaIeHusl.

KpuBonuneiinoe nBuxkeHue. J[BUKEHHE MAaTEPUAIBHON TOYKH MO OKPY>KHOCTH € MOCTOSIHHOM IO
MOJIYJIF0 CKOPOCTBIO. YTJOBas CKOPOCTh, JHHEHHass ckopocTh. Ilepumon u yactoTa oOparieHus.
LenTpocTpeMuTeabHOE yCKOPEHUE.

TexHHUecKue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: CITUOMETP, JBUKEHUE CHAPSAOB, LIETTHbIE
U pEMEHHBIE TTepeIayn.

Llemoncmpayuu

Mopaenb cucTeMbl 0TCUeTa, WUTFOCTPAIMS KWHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

[Ipeobpa3oBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue aBukeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaJeHHUs.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHUS MEXAY MYTSIMH, MPOWJCHHBIMA TEJIOM  3a TOCJIEIO0BATEIbHBIC
paBHbIE MPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYaJbHON CKOPOCTHIO, PaBHOM
HYJIIO.

N3yuenue NBHKEHMS IIapUKa B BA3KOM KUAKOCTH. M3ydeHue NBUKEHUS

Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa
[Tpunaun otHocuTensHOocTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEpUManbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoil 3akoH HproToHa mJisi MaTepuaaibHOU
Touku. Tpernii 3akoH Hpl0TOHA 111 MaTepUaIbHBIX TOYCK.
3akoH BceMHpHOro TsaroteHus. Cuna Tskectu. [lepBas kKocmMuyeckas CKOpOCTb.



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

Tpenue. Bunsl Tpenus (mokosi, ckosbxeHus, kadenusi). Cuna tpenust. Cyxoe tpenue. Cuna TpeHust
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagdumument tpenus. Cuiia CONpOTUBICHUS IPU IBUXKEHUU Tela B
KUJKOCTH WM rase.

[ToctynarenbHoe U BpaliareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MoMEHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [lnedo cuiel. Y cnoBus paBHOBECHs TBEPAOIO TeEA.

TexHu4eckue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHUE: MOAIINUITHUKY, JBUKEHUE NCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariui.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBECHs TBEPAOIo Tena. Buabl paBHOBecHSI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomer V3yuenue IBUKEHUS

OpycKa 10 HAaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKHUHE U PE3MHOBOM 00pasIle, OT
ux aedopmarum.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOr0 TEJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3aKoHbl COXpaneHusn 6 MexaHukKe

Nmmynsc MarepuanbHOM TOYKHM (TeNa), CHCTEMbl MaTe€pUajbHBIX TOYeK. WMITylIbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pa6ora critbl. MOIITHOCTD CHJTBIL.

Kunernueckass sHeprus MaTepualbHOU Touku. Teopema 00 W3MEHEHUHU
KMHETUYECKON SHEPIUH.

[TorenumansHas oHeprusa. lloTeHuuanbHas DSHEPrUus yOpyro AeQOpPMHUPOBAHHOM MPYKHUHBL.
[TorennnanpHas sHEprHs Teja BOJIN3U MOBEPXHOCTU 3EMITH.

[ToTeHnuanbHble U HEMOTEHIIUANBHBIE CUIIBI. CBSI3b pa0OThl HEMOTEHIIUANBHBIX CHII C H3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoicTBa M MPAKTUIECKOE MPUMEHEHHE: BOJIOMET, KOTEpP, MPY>KUHHBINA MUCTOJIET,
JBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE OBIKEHIE.

[Tepexon mOTeHNIMATBLHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydenne abCOTIOTHO HEYNIPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CHIIBI C M3MEHEHHEM MEXAaHMYECKOW SHEpPTHH Tela Ha MpUMEpPe
pacTsKEHUsI PE3UHOBOTO KI'yTa.

Paznea 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoebl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIAPHO-KHHETUYECKOW TEOpUHM M HUX OINBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmwxkenue. quddys3umsa. Xapakrep HBWKCHHS ¢ B3aUMOICHCTBUS YacTHI[ BEIICCTBA.
MO,Z[GJII/I CTPpOCHUSA Tra3oB, )KPII[KOCTGP'I " TBCPABIX TCJI U OGBHCHGHHG CBOMCTB BCIICCTBA HAa OCHOBC 3THX
Mozener. Macca u pazmepsl mosiekyi. KonnyectBo BemectBa. [locrosanas ABoraapo.



TennoBoe paBHOoBecue. Temnepatypa u ee uamepenue. lllkana remneparyp Llenbcus.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HJI€aTIbHOIO
raza. AOCoIItoTHas TeMIeparypa Kak Mepa cpeHeil KWHETHUYEeCKON YHEPIHU TEIUIOBOTO JIBH)KEHUS YaCTHUIL
raza. lllkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
Janbrona. M3ompoueccsl B HI€aTbHOM Ta3e € MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHNE U30IIPOIIECCOB: H30TEPMA, U30X0pa, H300apa.

TexHuyeckue ycTpoiicTBa U MpakTUYeCKoe MPUMEHEHHE: TEPMOMETP, bapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BElIeCTBa, (oTorpaduu MOJEKYJ OpraHMYECKUX
COEMHEHUM.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Monens, WUTIOCTPUPYIOLIas MPUPOIY AABJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, WJUTIOCTPUPYIOLUE YPAaBHEHUE COCTOSIHMS MJI€AIbHOIO ra3a, U30IpoLecChl. Yuenuueckuii
aKCnepumMeHm, 1abopamopHvle pabomol

Omnpenenenne Macchl BO3QyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEPEHHUH o0beMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMEeTpaMU COCTOSIHUS pa3peKEHHOI'0 Tra3a.

Tema 2. Ocnosvt mepmoouHamurku

Tepmonunamuyeckasi cuctemMa. BHyTpeHHsIs1 SHEprusl TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI ee
u3MeHeHus. KomuuectBo Teminorel M padbora. BHyTpeHHsS 3Heprusi 0AHOATOMHOIO MJICAIbHOIO rasa.
Buasl Temionepenayun: TEmIONPOBOIHOCTh, KOHBEKLIUS, U3Ty4YEHUE. Y IeJbHas TEIUIOEMKOCTh BEILECTBA.
KonmnuecTBo TenmnoTel npu Temsonepeaaye.

ITonsarue 06 aguabatHoM nporecce. [lepBrlii 3akoH TepMoarHaMUKH. [IprMeHeHre nepBoro 3aKoHa
TEPMOJMHAMUKH K u3omnporeccaM. I'paduyeckas nHTepnperanus padboTh rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUpPOJIE.

TeroBele MamuHbl. [IpuHIMNB nEeWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBaHusi »HEpPruud B
TerioBbIX MamuHax. Koaddumment moneznoro aeiictBusi TeruoBoil Mmammubl. {ukn KapHo u ero
KOA((UIIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKH.

TexHnueckue ycTpoWcTBa M NPAKTHYECKOE IPUMEHEHHE: ABUTATEIb BHYTPEHHETO CropaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3meHeHre BHYTpEHHEN dHEPruu Teja MpU COBEPILIEHUU pabOThl: BBIJIET MPOOKU U3 OYTBIIKU MO
JeicTBUEM  C)KaToro BO3/yXa, HarpeBaHue 5¢upa B JIATYHHOW TpyOKe myTeM  TpeHUs
(BUICOIEMOHCTpAITHS ).

V3MeHeHne BHYTpEeHHEH 3HEpruu (TeMIiepaTypsl) Teja MpH TeIuionepeiaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.
Yuenuueckuui sxcnepumenm, nabopamopuvie pabomoer VIamepenue yaenpbHOU

TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn éewjecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHjaeHcamus. Mcnmapenwe u kurneHue. AOCONIOTHAS W OTHOCHUTEIbHAS
BJIQXKHOCTh BO3JAyXa. HachblmeHHbI map. YaenpHas Temiora mapooOpa3oBaHus. 3aBUCHUMOCTH
TEeMITepaTyphbl KATICHHS OT JaBJICHUSI.

Teepmoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KpUCTAIOB. JKuakue
kpuctayisl. CoBpeMeHHble MaTepuaibl. [InaBaeHne u KpucTamauzanus. Y IenbHasi TEIUIoTa MIaBICHUS.
Cybnumarusi.

YpaBHeHHE TEIJIOBOTO OalaHca.



TexHMYecKue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U TICHXPOMETP, KATOPUMETD,
TEXHOJIOTHH MOJYyYEHHUS COBPEMEHHBIX MaTepUaioB, B TOM YMCJIE HAHOMATEPUaIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

HabGmronenne HarpeBaHus U TUTABJICHHUS KPUCTAIUTMYECKOTO BemecTBa. JleMOHCTpalys KpUCTAILIOB.
Vuenuueckuii  sxcnepumenm,  nabopamopuvie  pabomei  V3mepenue

OTHOCHUTEJILHOH BJIQXHOCTH BO3/IyXa.

Pa3znea 4. diekTpoauHaMUKA
Tema 1. Inexkmpocmamuxa

DJeKTpu3anus Tell. DJIeKTpudeckuil 3apsia. JlBa Buaa snekTpuueckux 3apsanoB. [IpoBogHuKH,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aunmopeiictBue 3apanoB. 3akoH KynoHa. ToueuHblil 351eKTpUUYecKUil 3apsi. DIEKTPUUECKOE T0JIE.
HanpsbkeHHOCTD  3nekTpryeckoro noiid. I[IpuHuun cynepnosuuuy  3JIEKTPUYECKUX NoJIed. JInHunm
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun anmexrpocrarmyeckoro mnois. [lorennman. PasHocts morennumanoB. [IpoBogHuku u
JIUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€. JuanekTpuyeckas npoOHUIaeMOCTb.

OnektpoeMkocTh.  KonaeHcaTop.  DNEKTPOEMKOCTh  IUIOCKOTO  KOHACHCATopa.  DHEprus
3apsKEHHOr0 KOHJIEHCATOopA.

TexHnueckue ycTpoWcTBa M HPAKTHUUECKOE IPUMEHEHHE: DJIEKTPOCKOI,  3JIEKTPOMETP,
AIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE SJIEKTPONpPUOOpPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPa OT IJIOMIAAH TIACTUH, PACCTOSHUS MEXKIY
HUMU U TUIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Vuenuueckuii  sxcnepumenm,  nabopamopuvie  pabomsi  V3mepenue

ANEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHHUS 3JEKTPUUYECKOro Toka. Mcrounwku Toka. Cuia
ToKa. [locTOsTHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEJIbHOE CONpPOTHUBJIEHUE BemecTBa. I[lociaegoBarenbHoE,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHE POBOHUKOB.

Pabota >nektpuueckoro Toka. 3akon Jlxoyns—JIenia. MOmHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABUKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHHE HUCTOYHMKA TOKa. 3akoH OMa i MOJIHOU
(3amMKHYTOM) 3nekTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs: MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTH COMNPOTUBIECHUS METAJJIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCT.

DneKkTpuyecKuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBogauku. CoOCTBEHHAs U MTPUMECHAsI MPOBOAMMOCTD MOJTYNPOBOAHMKOB. CBocTBa P—N-
nepexoa. [lomynpoBoAHIUKOBBIE TPHOOPEI.



DNEeKTPUYECKHI TOK B PACTBOPAaX M PacIIaBaX AJICKTPOJIUTOB. DJIEKTPOJIUTHUSCKAS TUCCOIHAAIIHS.
DIEKTPOIH3.

DJIEKTPUYECKUI TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENIbHBIN pa3psa. Monnus. [lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHUE: aMIIepMETpP, BOJBTMETP, PEOCTar,
WCTOYHHMKH TOKa, JJICKTPOHArpeBaTEeIbHBIC MPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP
COMPOTHBIICHUS, BAKyyMHBIA JHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIA IHO/,
rajbBaHHUKa.
Llemoncmpayuu

N3mepenue critbl TOKa U HAPSDKCHHMS.

3aBUCHUMOCTDH COMPOTHUBJICHUS HWIMHAPUUECKUX MPOBOAHUKOB OT JIMHBI, IJIOIIAIN MOMEPEYHOrO
CEUYCHHS U MaTepHaa.

CwmenianHOe COeIMHEHUE TPOBOTHUKOB.

[IpsiMoe n3mepenne eKTPOoABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHE rajJbBaHMUECKOTO DJIEMEHTA U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBHCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol
N3yuenue cMemanHOro COSAMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOaBMKYIIEH CHUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGrotenue amektposusa.

Me:xknpeameTHble CBSI3U

W3yuenne xypca ¢usuku Oa3zoBoro ypoBHs B 10 Kiacce OCYLIECTBISETCS C  Yy4e€TOM
COJIEpKaTEeNIbHBIX MEXIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OMOJIOTMM, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmuvie nouwsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAY4YHOIO IO3HAHHMSA: SIBJIICHUE,
Hay4HbIM QakT, rumnoresa, (Qusnyeckas BEIWYMHA, 3aKOH, TEOPHs, HAOIIOJEHHE, HKCIEPUMEHT,
MOJIEJIUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHe CUCTEMbl ypaBHEHHH, nuHelHas (yHkuus, nmapabona, runepboia, UX
rpaduku ¥ CBOWMCTBA, TPUTOHOMETpUUYECKHE (DYHKLUHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U UX MIPOEKIIMH HA OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: mexaHnueckoe NBUKEHHE B KMBOW mpupone, 1uddysus, ocMoc, TEINIOOOMEH >KHBBIX
OpPraHu3MOB (BUbI TEIIONEPEAAYH, TEIIIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B )KUBOH MPHUPOJIE.

Xumus: JUCKPETHOE CTPOECHUE BEIIECTBA, CTPOEHHE AaTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOWCTBAa TBEPHABIX TEN, XUAKOCTEH M Ta30oB, MIEKTPUYECKHE CBOMCTBA METAJUIOB,
ANEKTPOIUTHYECKAs TUCCOIMAIINSI, TalIbBAHUKA.

l'eoepaghus: B1aXXHOCTB BO3]lyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHuE ABMXKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHs B TEXHHUKE,
NOJUIMITHUKY, MCIOJIb30BaHUE 3aKOHA COXPAHEHUs MMIIYJIbCa B TEXHUKE (pakeTa, BOJOMET U JIPYTHE),
JBUTATeb BHYTPEHHErO0 CropaHus, TMapoBass TypOHHa, OBITOBOM XOJIOAWJIBHUK, KOHJUIMOHED,
TEXHOJIOTHH IOJIyYE€HUsI COBPEMEHHBIX MaTepUalioB, B TOM UMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
JIEKTPOCTaTUYECKas.  3alUTa, 3a3€MJIGHHE DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIH IPUHTED,
JJIEKTpOHArpeBaTeIbHbIe IPHUOOPHI, HEKTPOOCBETUTEIbHBIE TPUOOPHI, TaTbBAHUKA.
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11 KUIIACC

Pasznea 4. diekTpoauHaAaMUKA
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[TocTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHuTOB. MarHutHoe mnose. Bekrop
MarHUTHOM WHAYKIUU. [IpuHIMII Cynepno3suuuy MarHUTHBIX MOJied. JIMHMM MarHuTHOM WHIYKLIHH.
KapTrHa nuHUI MarHUTHOM MHIYKLIHH I10JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1noJjie MpoBOJHUKA ¢ TOKOM. KapTuHa JTUHUN MHIYKIMM MarHUTHOTO IOJIS JUIMHHOIO
IpsIMOTO TMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJAHMKA, KAaTyIIKH ¢ TOKOM. OmbIT Opcrena.
B3anmopnencTere MpoBOJIHUKOB C TOKOM.

Cuna Amriepa, ee MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, ee MOayiab U HampasieHHUE. J[BH)KEHUE 3apsyKEHHOM 4acTUIbl B OJHOPOJIHOM
MarHuTHOM noje. PaGora cunbl Jlopenna.

SIBneHne ANEeKTPOMArHUTHOM MHAYKIMU. II0TOK BEKTOpa MATHUTHON MHIYKIUU.
DIEKTPOABUKYILAS CUJIA MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHoW nuaykuuu dapazes.

BuxpeBoe anexTpuueckoe noje. JNeKTPOABIKYILAs CUla UHAYKLIUK B IPOBOJHUKE, IBUKYLIEMCS
MOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HUE CAMOUHAYKIMH. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKLIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IoJIe.

TexHnyeckue ycTpoicTBa U NPAaKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIE MarHUThl, 3JIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJISI.

B3anMopeicTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOABUKYILEN CHIIBI HHIYKIIMU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomer 3ydeHre MarHuTHOTO

0JISL KATYILIKH C TOKOM.

HccnenoBanue IEHCTBUS IOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKOM. MccinenoBaHue sIBIECHHMS

ANEKTPOMArHUTHOM MHIYKITHH.

Paspnen S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebartenpHas cucrema. CBOOOTHBIE MeXaHWYECKHE KoJjeOaHUs. ['apMOHHMUYECKHe KOJIeOaHUs.
[lepuon, vacrota, ammuutyaa u Qasza konebanuid. [IpyKuHHBIH MasTHUK. MaTeMaTH4ecKUid MasTHUK.
VYpaBHeHHe rapMoHHUeCcKUX KosieOanuil. [IpeBpaiiienue sHeprun mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbublil KOHTYp. CBOOOAHBIE 3JI€KTPOMAarHUTHBIE KOJIEOAHNUS B HI€ATBHOM KoJie0aTeTbHOM
KOHTYpe. AHAJIOIHsl MEXAY MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UICATHLHOM KoJeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux KojiedaHusx. BoiHyk/1eHHbIe MeXaHNUecKHe kojiebanus. Pe3oHanc.
BoIHyX/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[Tepemennbiii TOk. CUHYCOMIAIBHBIA TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOr0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSL.
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Tpanchopmarop. IlpousBoacTBo, mepemaya © = TOTPEONICHHE  DIICKTPUUECKOM  SHEPIrHM.
OKOJIOTUYECKUE PUCKU IIPU MIPOU3BOJICTBE 3JIEKTpo3Hepruu. KynpTypa UCIoiIb30BaHUs AIEKTPOIHEPTUU
B [IOBCEJTHEBHOM KU3HH.

TexHudeckue YCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKUN 3BOHOK, I'E€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM 3JIEKTpOoIepeiay.

Llemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJieOaTeIbHOM CUCTEMbl (NPY>KUHHBIM WM MaTeMaTUYeCKH
MasITHUK).

HalGmronenue 3aryxaronmx KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcmorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUS. OT BPEMEHH) ISl DJIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mociaeaoBaTeIbHOM COCAMHEHUM PE3UCTOPA, KaTyIIKHM HMHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopeinb TuHUU 3IEKTPoIIepeaayuH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH MEepUO/Ia MAJIbIX KOJIeOaHHH rpy3a Ha HUTU OT AJUHBI HUTH U MacChl
rpysa.

HccnepoBanue nepeMEHHOr0 TOKa B LENU W3 IOCIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOpA,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 3.1eKmMpOMAZHUNIHBIE 60TIHbL

Mexanuueckue BOJIHBI, yClI0BUs pacnpoctpanenus. Ilepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA
BouiHBL. [lonepeunsie u npoaonbHbIE BOJMHBL. MHTEpdepenius u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTpOMarHUTHHIE BOJIHBI. YCIIOBUSL M3JIy4€HUs DJEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BekTopoB E, B, vV B snexkrpomarHuTHOM BoiHe. CBOICTBa 31M€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, IpeJoMIIeHue, mossgpu3auus, Audpakuus, uatepdeperius. CKopocTh 3IEKTPOMarHUTHBIX
BOJIH.

lkana 3yeKTpOMAarHUTHBIX BOJH. [I[puMeHeHNEe 371eKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguoOCBsI3U U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue ycTpoicTBA U IIPAKTUYECKOE IIPUMEHEHHE: MY3bIKAJIbHBIE
UHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTMKAa B TEXHMKE M MEIUIMHE, pajap, paguolpHUEMHUK,
TEJIEBU30D, aHTEeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE ONEPEYHBIX U MPOOIBHBIX BOJH.

Konebmtonieecs Te10 Kak MICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiuu MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILITUTY/ION M 9aCTOTOM KOJIeOaHUA.

HccnenoBanue CBOWCTB DJJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, NPEIOMIIEHHE, IOJISpU3ALNs,

mubpakus, MUHTeppEepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmonuHeiiHOe pacnpocTpaHeHHE CBeTa B OAHOpOAHOW cpene. Jlyu
cBera. ToYeuHBI NCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHU B IJIOCKOM 3epKale.
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[Ipenomnenue cBera. 3akOHBI TPEIOMJICHHUS CBeTa. AOCONIOTHBINM TMOKa3aTedb MPETOMIICHHS.
[Tonnoe BHYTpEHHEE OTpakeHue. IIpenenbHbI yrosl IOJHOIO BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cBera. CnoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiue 1 pacceruBarouye JuH3bl. ToHKasg muH3a. POKYCHOE pacCTOSHUE U ONTHUYECKas cuia
TOHKOM JIUH3BIL. [TocTpoenne n3o06pakeHuil B coOMparoMX | pacceuBarolux JuH3ax. Gopmya TOHKOM
JIMH3BI. Y BEeIUUCHHUE, JaBacMOE JIMH3O0M.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBast ontuka. Wntepdepennus cera. KorepeHTHbIE HCTOUYHUKU. YCJIOBUS HaAOIIOACHUS
MaKCUMyMOB ¥ MHHHMYMOB B HUHTEp(EpPEHIIMOHHON KapTHHE OT IBYX CHH(]A3HBIX KOTE€PEHTHBIX
VCTOYHHUKOB.

Hudpakius ceeta. JudpakunonHas pemerka. YciioBue HaONIOIEHUS TJIaBHBIX MaKCUMYMOB IPU
naJIecHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpoOHCTBA M IPAKTUYECKOE NPUMEHEHME: OuKM, Jyna, Qoroamnmapar,
MPOEKIIMOHHBINA ammapar, MHUKpPOCKOI, TEJIECKOIN, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS peIIeTKa,
HOJISIPOU.

Jlemoncmpayuu
[IpsimonuneitHoe pacnpocTpaHeHue, OTpa)XEeHHE " IIPEJIOMIIEHUE CBETA.
OnTudeckue mpuOOpsI.

[TonHoe BHyTpeHHEe oTpaxeHnue. Monens CBeToBOA.

HccnenoBanue cBOWCTB N300paxKeHHi B TUH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue natepdepeHImu ceera.

HaOmonenne  mudpaxkumm  cBera.  HaOmonenue

JUCIIEPCUH CBETA.

[TonydyeHune cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIEeTKH.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsi I3MepeHne nokasarens

MIPEJIOMIIEHUS CTEKJIA.

HccnenoBanue cBoicTB n3o0pakeHuid B nuH3ax. HabmoaeHue nucnepcuu

CBETA.

Pa3nen 6. OcHOBBI crieUAJIBHONH TEOPUH OTHOCUTEIBLHOCTH

['paHunbl NPUMEHMMOCTH  KJIacCHMYeCKOW MexaHuku. llocTtymarel crnenuanbHOM — TeOpuUH
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOXYJSl CKOPOCTHM CBE€Ta B BAaKyyme, HNPUHLHUI OTHOCUTEIBbHOCTH
OHHIITEHHA.

OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMNYJIbC PENSTUBUCTCKON YaCTHUIIBI.

CBs3b MACCBHI C SHEPTUEN W UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIbI. DHEPTUs MOKOS.

Pasznen 7. KBanToBas pusnka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTe u uccrnepoBanue Qorodpgexra. Onbitel A.I. CroneroBa. 3akoHbsl ¢oTodddekra.
VYpaBuenne DitnimTeitHa 15 hotoddpdexta. «KpacHas rpanuiay Gorodddexra.
Hasnenue ceera. OnbiTel I1.H. JIeOenena.
XnMHuyeckoe NeHCTBHE CBETA.
TexHuueckue ycTpoHCTBa M MpaKTHYECKOe NMpPUMEHEHHe: (OTOdIEMEHT, (POTOJATUUK, COTHEUHAsS
OaTapest, CBETOIUOI.
Jlemoncmpayuu
®dotor(hPeKT Ha yCTaHOBKE C IMHKOBOM TIJIACTHHOM.
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HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopma mo paccesnuto o-dactuil. Ilnanerapnas monenb
atoma. Iloctynarer bopa. M3nydyenue u morjomenue (poTOHOB NpU MEpexoje aToMa ¢ OJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnektpoB. CriekTp ypoBHEW SHEPrUM aToMa BOJ0OpO/Ia.

BousiHoBBIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYCHHE.

TexHuueckue yCTpONMCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIA aHalu3 (CIEKTPOCKOIT),
Ja3ep, KBAaHTOBBII KOMITbIOTED.
Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHedyaThIx crieKTpoB u3nydenus. Jlazep.
Vuenuueckuii  sxcnepumenm,  nabopamopuvie  pabomei  HabGmronenue

JTUHENYaToro CreKkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JIOKa3bIBAOIINE CJIOKHOCTb  CTPOCHHS anpa. OTKpbITHE
panuoaktuBHOCcTH. OmbiTel Pe3epdopaa mno ompeneneHu:o cocTaBa pPaJUOAKTUBHOIO H3Iy4EHUS.
CgoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA U HeWTpoHa. HyknonHas mozaens sinpa I'elizen6epra— MBanenko. 3apsn sapa.
Maccosoe uucio sapa. M3otomnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amma-uzinydyeHue.
3aKoH paJMOaKTUBHOTO pacraja.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. Tepmosnepublii cuHTe3. [IpoGieMbl U MEPCHEKTHUBHI SIEPHON HHEPTETHKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHONU SHEPTETHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 Ha0JIIOIEHUS U PErUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUS. EAMHCTBO (pM3NYeCcKO KapTHHBI MHpa.

TexHu4eckue yCcTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, Kamepa BuinbcoHa, saepHBIN
peakTop, aToMHast 6oMoba.
Jlemoncmpayuu

CueTunK HOHU3UPYIOIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHH M ACTPO(PHU3NKH
Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.
Bun 3Bezgnoro neba. Co3Bes3nusi, sipkue 3Be3/bl, IUIAHEThI, UX BUAUMOE JBMKeHue. ConHevHas

cucrema.
Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu CoiHIA M 3Be3d. 3BE3/bl, UX OCHOBHBIE
XapaKTepucTUKU. JluarpaMma  «CHEKTpaJibHBIM  KJacC —  CBETUMOCTb».  3B€3/bl  IJIAaBHOM

MOCIIEIOBATEIIFHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTB» IJIS 3BE3]l TJIABHOM ITOCICIOBATCIBHOCTH.
Buytpennee crpoenue 38e31. CoBpeMEHHBIE NMPEJCTABICHUS O MPOUCXOXKIACHUH U dBoroIuy CoJlHIIa 1
3BE3]I. DTalbl )KU3HHU 3BE3]I.

Muneunbiii [yt — Hama [amaktuka. Ilonoxxkenme m aBwxkenne Connua B [Manaktuke. Tumbl
rajaktuk. Paguoranaktuky U kBazapsl. UepHbIe ABIPEI B sIpax rajJaKkTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. PazOeranue rajakTuk.
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Teopust bosbiioro B3peiBa. PennkToBoe nsiydeHue.
MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUM.
Yuenuueckue nabnooenus
Habmtoienuss HEBOOPYXEHHBIM TIJIa30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN st
oTpesieNIeHUs TIOJI0KEHUsT HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHbIE c03Be3us1 CEeBEPHOTr0 MOTYIIAPUs U SIPKUE 3BE3/IbI.
Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maroniee noBTOPEHUE

Pons ¢u3nkum M acTpOHOMUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMAIBHOW W ITHYECKOU
chepax IesATEIBHOCTH YeNOBEKa, POJib U MECTO (U3WKH M aCTPOHOMHH B COBPEMEHHOW HAYyYHOU
KapTUHE MUpa, POJb (PU3MUECKOW TEOpuH B (POPMUPOBAHUHU MPEJCTABICHUN O (U3MUECKOW KapTHUHE
MHUpa, MeCTO (PHU3NYCCKOW KAPTHUHBI MHpa B OOMIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHHUH O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3ydyenne xypca ¢usukm ©Oa3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBISIETCS C  YY4€TOM
COJIEPKaTENIbHBIX MEXIPEAMETHBIX CBS3eH C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMHUH, Teorpaduu u
TEXHOJIOTHUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O TO3HAHHS: SBIICHUE,
Hay4yHBId (aKT, THUIOTe3a, (U3MYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, DKCIICPUMECHT,
MOJIeJTUPOBAaHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI YPaBHEHHM, TPUTOHOMETPUYCCKUE (QYHKIIMU: CHHYC, KOCHHYC,
TAQHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKUHUU HA OCH
KOOpJMHAT, CJIO)KEHUE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTApHbIX (YHKUIMH, MpU3HAKK 10a00us
TPEYTrOJIbHUKOB, OMpeIeJIeHHE TIIOMaAN TUIOCKUX GUryp U o0bema Ted.

buonocusi: dNEKTpUYECKUE SBICHHS B JKHBOW MPHPOJE, KOJIEOATCIbHBIC IBIDKECHUS B IKHBOU
IPUPOJIe, ONITUYECKHE SIBICHUS B KUBOU MPUPOJIE, ACHCTBUE pallallii Ha KUBBIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJICKYJ, KPUCTAJTUYECKAsl CTPYKTYpa TBEPABIX TN, MEXaHU3MBI
00pa30oBaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaTu3.

l'eocpagpus: MarHUTHBIC TIONIIOCA 3€MJIM, 3aJICKU MArHUTHBIX Py, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUH.

Texunonoeusi: JIMHWAW DJICKTpOTIepeaad, TEHepaTop TIEPEMEHHOTO0 TOKa, JJICKTPOJIBHUTATEINb,
WHAYKIIMOHHAS Te4b, pajap, paguolNpUEeMHUK, TeNneBu30p, aHTeHHa, tenedon, CBY-meun,
MPOSKIIMOHHBIN amnmapat, BOJOKOHHAsS OTITHKA, COJTHEYHAs OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHOro mpenmMera «DPu3nka» Ha ypoBHE cpeAHero odiiero oopasopanus (6a30BbIi
YPOBEHB) TOJKHO OOECIECUUTh JIOCTHIKCHHUE CIEAYIONUX JIMYHOCTHBIX, METaNpeAMETHBIX |
peIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHS YyueOHOro mnpeamera «DHU3UKa» TOJDKHBI OTpa)xarhb
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MNO3UIMEN JINYHOCTH, CUCTEMOM LEHHOCTHBIX OpPHUEHTAlMi, MO3UTHBHBIX BHYTPEHHHMX YOEKICHUI,
COOTBETCTBYIOIIMX TPAJUIIMOHHBIM ILIEHHOCTSIM POCCHICKOr0 OOIECTBa, PaCUIMpPEHUE KUIHEHHOTO
ONbITa U OMbITA JIEATEIBHOCTH B IPOLIECCE pealn3allii OCHOBHBIX HalpaBICHUI BOCHUTATEIbHOU
NESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazkiaHCcKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKONW MO3UIMKM OOYYAIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

OPUHIATHE TPAAUIMOHHBIX  OOIIEYETIOBEUYECKUX T'yMAaHUCTHYECKHMX U JIEMOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax TpaKIaHCKOro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aIHu;

YMEHHE B3aUMOJCHCTBOBATH C COIIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (YHKIHSIMH U
Ha3HAYECHHEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHUSAM POCCUNCKUX YUYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallUI0 M NPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JAESITEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAy4YHOrO TBOPHYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TPy10BOr0 BOCIIMTAHMS

UHTEpEC K PasInYHbIM cdepam NpoPecCuOHaTbHON AEATENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(bU3UKON U TEXHUKOHN, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp OymyIiei nmpodeccuu u pean30BbIBaTh
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO W CaMOOOpa30BaHWIO B 00JlacTH (PU3UKU Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh ~ JKOJOTMYECKOM  KYJIbTYphl, OCO3HAaHHE TIJIOOAJTBHOTO  XapakTepa
9KOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHWE U OCYLIECTBIIEHUE JECHCTBHM B OKpY’KAIOLIEH Cpele Ha OCHOBE 3HaHUsS Lenei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIupeHHe OMNbITa JEATEIBHOCTH 3KOJIOIMYECKON HANpaBICHHOCTH HAa OCHOBE HMMEIOIIHXCS
3HaHWH Mo (HU3MKeE;

7) IEHHOCTH HAYYHOT'0 MO3HAHWS:

16



cOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMECHHOMY YPOBHIO DPa3BUTHUS
¢du3nueckoil HayKu;

OCO3HAHWE LIEHHOCTH HAay4YHOW MAEATENbHOCTH, TOTOBHOCTh B IPOLECCE HM3YYCHUS (GHU3UKU
OCYIIECTBIISATH MPOCKTHYIO U HCCIICAOBATEIBCKYIO JICITEIIbHOCTh MHIMBHIYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelcTBUS
Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aKTyallM3UPOBaTh MPOOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

OTIPEICIIATH IENH JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3zpabarbiBaTh IUIAH PEIICHUS MPOOJEMBI C YU4ETOM aHAIHM3a WMEIONIUXCS MaTepUaTbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIBTATOB IIEJISIM, OIICHHBATH
PHUCKU TIOCTIEACTBUIA e TENbHOCTH;

KOOPJIMHHUPOBATh W  BBINOJNHATE pabOTy B  YCIOBHSX pEAITBHOTO, BHPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble nccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH ITOHSATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIa/IETh HaBbIKAMU Y4e€OHO-HCCIIEI0BATENIbCKON U MMPOEKTHOM AESITeNbHOCTU B 001acTu (pus3mKw,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY IOMCKY METOJIOB pelICHHS 3a1ad (pr3u4ecKoro
coJlep>KaHusl, IPUMEHEHUIO PA3IMYHBIX METOAOB MTO3HAHUS;

BJIQJICTh BUJAMH JICATEIHHOCTH TI0 TIOJYYECHUIO HOBOTO 3HAHHS, €ro WHTECPIIPETAINH,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMUYHBIX YU4E€OHBIX CHUTYallMsiX, B TOM YHCIE MPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyallU3UpPOBATh 3a/1ady, BBIIIBUTaTh TUIOTE3Y €€
pelIeHHs, HaXOIUTh apTyMEHTHI IS JIOKA3aTeIhCTBA CBOHMX YTBEPXKIACHHM, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PELICHHUS;

AHAIM3UPOBATH TOJIYYEHHBIC B XOJIC PEIICHUS 3aJla4d Pe3yIbTaThl, KPUTHUECKHA OIEHUBATH X
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIC 3a/la4ll B OOPa30BATEIHHOW JEATCIBHOCTH, B TOM
YHClie IPU U3YYeHUU (DU3HKY;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HaHUS M0 (PU3MKE B MPAKTHUUYECKYIO 001aCTh KUZHEAECITEIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEHU, TIPEJIaraTh OPUTHHAIBHBIE MOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMU IMTOTYYCHHUS HHPOPMAITUH (GU3NISCKOTO COJCPIKAHUS U3 UICTOYHHKOB PAa3HBIX
TUTIOB, CAaMOCTOSTEIHHO OCYIIECTBISATh TIOWCK, aHalW3, CHCTEMaTH3allii0 W WHTEPIPETALUIO
UHGOPMAITUN PA3JIMIHBIX BHJIOB M OPM MPEIACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA MH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPTraHU3allMOHHBIX 3aJady C COONoJIeHHeM TpeOOoBaHMIA
PrOHOMHUKH, TEXHUKH OE30TIaCHOCTH, THTHUEHBI, PECYPCOCOCPEKECHHSI, TIPABOBBIX W ITUICCKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO CONEP)KAaHUSA B Pa3MYHbIX (opMaTax ¢ y4€TOM Ha3HAYCHUS
uH(GOpPMAIIUHU U IIETIEBON ayIUTOPUH, BEIOHpasi ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3YATU3AIIHH.
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KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe J1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOM NEATETHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIMil U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKYy M METOJbI COBMECTHBIX JCUCTBUH ¢ Y4YETOM OOLIUMX HMHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATH 1I€JIM COBMECTHOM JIEATETbHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATH JIEUCTBUS IO
€€ JTOCTM)KEHUIO: COCTABJIATH IJIaH JEHCTBHUM, pacHIpenessaTh POJId C Yy4€TOM MHEHUH YYaCTHHKOB,
00CyXJ1aTh pe3y/bTaTbl COBMECTHOU pabOThI;

OLICHMBATh KAueCTBO CBOEr0 BKJAJa U KaXKIOr0 yYaCTHHKAa KOMaHIbI B OOIIMN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE IIPOEKThI, OLEHMBaTh WJEU C IO3UIMU HOBU3HBL, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBJISATh TIO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B PA3IMYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHBbIE YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHS
Camoopranuszanmsi:

CaMOCTOSITEIILHO OCYIIECTBIISITh MMO3HABATEBHYIO JEATSIBHOCTh B 00JACTH (U3HKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTH U (hOPMYIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITCIILHO COCTaBIISITh IUIAH PEIICHHS PAcUYCTHBIX M KAYeCTBEHHBIX 3aJay, IUIaH
BBITMIOJTHEHHS TPAKTHUECKON pabOThl C yUETOM MMEIOIIMXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U
MPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacIIMpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPETIOYTCHHIA,

JIeNaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTHh 3a
pelnieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBIICHUIO JPYIUIIMH B 00JIacTH (U3UKH, MTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsiM, BHOCHTH KOPPEKTUBBI B JESITENbHOCTb, OIEHUBAThH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM;

BJIQ/IETh HABBIKAMHU TO3HABATENbHON pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMbIX IEHCTBUN U
MBICITUTEIILHBIX MTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA,

MCIIONIE30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallui, BBIOOpA BEPHOTO PELICHHUS;

YMETh OICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX TMPU aHAITHU3E PE3YIbTaTOB ACATEIbHOCTH;

MIPUHUMATH CeOsl, TOHMUMAsi CBOM HEIOCTATKHU M JIOCTOMHCTRBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B mporecce mocTukeHUs TUYHOCTHBIX PE3YNbTaTOB OCBOCHHSI MPOTPaMMBbl MO (U3HKE s
YpOBHsI cpeaHero ooOmero o0pa3oBaHUs y OOYYAIOIMIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIJIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAOIIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJIETHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIHPOBaHUS, BKIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K OMOIMOHAIBHBIM HM3MEHEHHSIM W TPOSIBIATH
THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEeMIIEHHE K JOCTH)KCHUIO TIEJIM U YCIIEXY, ONITUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEI;

18



SMIATUH, BKIKOYAIOWEH CIOCOOHOCTh TMOHUMATh SMOLMOHAIBHOE COCTOSHUE JApPYTHX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIUX CHOCOOHOCTh BBICTPAaUBaTh OTHOIIEHUS C APYTUMHU
JFOIbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydenus B 10 kJjacce mpenMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaThb C(HOPMHUPOBAHHOCTH Y OO YUAIOIIUXCS YMCHHIA:

JEMOHCTPHUPOBATH Ha MPUMEPAX POJIb U MECTO PU3UKH B POPMUPOBAHUN COBPEMEHHOW HAYIHOI
KapTUHBI MHpPa, B Pa3BUTHH COBPEMECHHOH TEXHHUKH M TEXHOJOTHH, B NMPAKTHYECKOH JESITCILHOCTH
JIIOJICH

VUUTBHIBATh TPAHUIBI NMPUMCHCHHMS H3YyYCHHBIX (DU3MYECKHX MOJEJICH: MaTepuaibHas TOYKa,
WHEpIHaIbHas CUCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TENO, HICATBHBIN ra3, MOJCIN CTPOCHHS T'a30B,
JKUJAKOCTEH U TBEPBIX TEJI, TOYCUHBIA AIEKTPUUCCKUH 3apsi/i IPH PEIIeHUH GU3HUYSCKUX 3a/1a4;

pacrnio3HaBaTh (PU3MUECKUE SIBIICHUS (IIPOIECCH) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BEHIECTBA M JJICKTPOJWHAMHKH: DPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJUHEHHOE TBUKEHHUE, CBOOOJHOE TaJICHUE TEJ, JABMKCHUE IO OKPYKHOCTH,
UHEpIMs, B3auMoencTBue Tei, uddy3usi, OpOyHOBCKOE IBUKCHUE, CTPOCHUE JKUIAKOCTEH M TBEPIBIX
TeJN, U3MEHCHHE O0bEMa Tel TpU HarpeBaHWU (OXJIAKICHHUH), TEIUIOBOC pPAaBHOBECHUE, HCIIAPEHUE,
KOHJICHCAIINS, TUIABJICHUE, KPHUCTAILIM3AIMs, KUIICHHE, BIAKHOCTh BO3/yXa, MOBBIIICHUE IaBICHHS
ra3a IpH €ro HarpeBaHWW B 3aKPBITOM COCYZAC, CBS3b MEXKIy IapamMeTpaMu COCTOSIHHS Ta3a B
M30IIpoIIeccax, JCKTPU3AIUs Tell, B3aUMOJICHCTBUE 3aps/IOB;

OTHMCHIBATh MEXAHHUYECKOE JIBIKECHUE, MCIIONB3ysS (PU3NUCCKUE BEIIMYUHBI: KOOpJIWUHATA, IYTh,
nepeMeIleHe, CKOpOCTh, YCKOPEHHE, Macca Tella, CUJia, MUMITYJIbC Tejla, KMHETHYECKas SHEprus,
MOTCHIMATbHAS SHEPTHs, MEXaHWJIecKas padoTa, MeXaHWYeCKasi MOITHOCTb;

Opy ONUCAHWM TMPABWJIBHO TPAaKTOBAaTh (DM3UUYECKUN CMBICT HCIONb3yeMbIX BEITUYMH, HUX
0003HAYCHHSI W CAMHHMIIBI, HaXOIUTh (OPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3MYECKYIO BEIHMYHUHY C
JIPYTMMH BETUYUHAMU;

OTHMCHIBATh W3YYCHHBIC TETUIOBBIC CBOWCTBA TEJ M TCIUIOBBIC SIBJIICHUS, UCIONB3Ys (pU3UUECKue
BEJIMUMHBI: JIaBJICHHE Ta3a, TeMIleparypa, CpeqHsiss KMHETHYeCKas SHeprus XaoTHYEeCKOTO ABMXKECHUS
MOJICKYJ, CPETHEKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJHYECTBO TEIIOTHI, BHYTPCHHSS DHEPIHS,
paboTa raza, KO3QUIMEHT MOJE3HOTO JEHCTBHS TEMJIOBOTO ABUTATENS;

IpPH ONHUCAHWH TPABWJIBHO TPAKTOBATh (DU3MUYSCKUH CMBICT HCIIONIB3yEeMbIX BEIUYHH, WX
0003HAaYeHHs] U EAUHMIIBI, HaXOIUTh (OPMYIBI, CBSA3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIUYHUHY C
JIPYTHMH BEITUIHHAM;

OMKCHIBATh M3y4YEHHBIC DIEKTPUYECKHE CBOICTBA BeIIECTBA W DIEKTPUYECKHE SBICHUS
(mpouecchbl), UCHONB3YS (U3UYECKHUE BEIMYMHBL: D3JIEKTPUUECKUN 3apsii, JJIEKTpUUYECKOe ToJe,
HANPSDKEHHOCTh TIOJIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIMANIOB; MPU OINMCAHUU IMPABUIBHO TPAKTOBAThH
(UBHYECKUI CMBICIT HCITOJIB3yEeMbIX BEJTMYMH, UX 0003HAYCHHS U CWHHUIIBI;

YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

AHAIM3UPOBATh (PU3UYECKHE TIPOIECCHl W SBJICHHS, WCIOIB3YS (U3UYECKHE 3aKOHBI |
OpPUHLIMIBL: 3akoH BcemMupHoro tsarorenus, |, Il u Il 3akonbr HproToHa, 3aKOH cOXpaHEHHS
MEXaHHYECKON DHEPTHH, 3aKOH COXPAHCHUS WMITYJIbCA, MPUHIUI CYIEPIO3WIIMA CHJI, TPHHIIHIT
pPaBHOIPABUsl HMHEPIUAIBHBIX CHCTEM OTCYETA, MOJEKYISIPHO-KHHETUUYECKYI0 TEOPUI0 CTPOCHUS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEAHECH KHHETHYCCKOW SHEPTUU TEIJIOBOTO JBMKCHUS MOJICKYI C
aOCOIOTHOW TeMIlepaTypoi, MEPBBIA 3aKOH TEPMOJUHAMHUKHU, 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsina, 3akoH KyioHa, mpu 3TOM pa3jindaTth CJIOBECHYIO (POPMYITHPOBKY 3aKOHA, €T0 MATEMAaTHICCKOE
BBIpQXEHHE U YCIIOBUS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIIUIBI JCHCTBHS MAallWH, TPHOOPOB M TEXHHYECKUX YCTPOWCTB;
pa3nuYaTh yCIOBHS X O€30MMACHOTO MCIOIH30BAHUS B TIOBCETHEBHOM KU3HU;
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BBIMOJHATh OKCIEPUMEHTHI IO HCCIEAOBaHUIO (U3NYECKUX SBICHUM W MPOLECCOB C
UCTIOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX M3MEPEHUH, MpH 3TOM (OPMYIHPOBATH MPOOIEMy/3aqady |
TUIOTE3Y Y4eOHOro JKCIEpPUMEHTa, coOUpaThb YCTAaHOBKY W3 MPEJIOKEHHOrO0 00O0pyI0BaHUS,
IPOBOJUTH OMBIT U (POPMYITMPOBATH BHIBOBI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBbIE M3MepeHUs: (hU3MUYECKUX BEIMYWH, MPU 3TOM BHIOMpATh
ONTUMAIILHBIA CIIOCOO W3MEPEHUs] M HCIIOJIb30BaTh W3BECTHBIE METOBl OICHKH MOTPEHIHOCTEH
W3MEPEHHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXIy (U3WYECKMMU BEIMYMHAMH C HCIIOJIB30BAHHEM IIPSMBIX
U3MEpPEHHUIl, TpU H3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHPOBATH pPe3yibTaThl IOJYYEHHOI
3aBUCUMOCTH (DM3NYECKUX BEJIMYMH B BHJE TaOnHI U rpaduKOB, JENaTh BHIBOJBI MO peE3yJbTaTaM
UCCIIEJIOBAHUS,

coOuo1aTh NpaBuiIa 0€30MacHOro Tpyna MpH MPOBEIECHUH HCCISIOBAHUNA B PaMKax y4yeOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENIbCKOM W MPOEKTHON JAEATEeIbHOCTH C  HUCIHOJIB30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemats pacuéTHbIC 3a/layll C SIBHO 33JaHHON (DM3MUECKON MOJIENbI0, UCIONb3Ys (PU3NYECKUE
3aKOHBI U IPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud BbIOUpaTh (PU3HUECKYI0 MOJENb, BbIIEIATh
dbuznyeckue BeNUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJIs €€ PEeIIeHNUs, TPOBOJAUTH PACUEThl U OLICHUBATH
peaTbHOCTh MOIYYEHHOTO 3HAYCHUST (PU3NUECKON BETHUNHBI;

peliaTth KayeCTBEHHbIE 3a/layd: BBICTPAWBATh JIOTHUYECKU HEMPOTHUBOPEUYUBYIO IIEMOYKY
paccyXJIeHHid ¢ ONOpPOr Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIIOJIb30BATh MPHU PEHICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOIOTUH IS
IIOMCKA, CTPYKTYpUPOBaHHUS, HUHTEPIpETAlMM U IPEACTaBICHUs y4yeOHOW M Hay4YHO-IIOMYJISIPHOMN
uH(pOpMallUK, TMOJYYCHHOW U3 Pa3jIMYHbIX HMCTOYHUKOB, KPUTHUECKU aHAIU3UPOBATH MOIYy4aeMYIO
UH(POPMALIHUIO;

MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHMA MO (U3MKE B MOBCEAHEBHOM >KM3HM JUIsl OoOecredeHus
0e30MmacHOCTH MpH oOpallleHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH, U COXpaHEHHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI 0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B TpyHIE C BHIIOJHEHHUEM pA3JIMYHBIX COLMAIBHBIX DPOJIEH, MIaHUPOBAaTh paboOTy
TPYNIbI, PAMOHANIBFHO PAaCTpEAeNsaTh 00S3aHHOCTH U IJIAHUPOBAThH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJEeKBAaTHO OLIEHWBAaTh BKJIaJ KaXJOr0 M3 YYAaCTHUKOB TpPYNIbl B pEIICHHE
paccMaTpuBaeMOi MPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MPUMEPaxX pojib U MECTO (PU3UKU B (OPMHUPOBAHUN COBPEMEHHOW HAyYHOMH
KapTUHBl MUpa, B Pa3BUTHM COBPEMEHHON TEXHHUKH M TEXHOJOTUH, B MPAKTHUYECKOH AESITEeTbHOCTU
Jr0/1eH, IeJIOCTHOCTh U €IMHCTBO (PU3NUECKOI KapTHHBI MUPA;

YUUTHIBaTh TPAHUIIbl IPUMEHEHUS U3YyUEHHBIX (GU3NYECKUX MOJENIeH: TOUCUHBIN AIEKTPUIECKUIl
3apsif, JIyd CB€Ta, TOUEUHBIM NCTOUYHUK CBETA, SIAEpHAs MOJENb aToMa, HyKJIOHHAs MOJAEIb aTOMHOTO
A1pa MpH pelieHny HU3NUecKux 3aay;

pacrio3HaBaTh (pU3MYECKHE SBJICHUS (MPOLECChl) W OOBACHATh HMX HAa OCHOBE 3aKOHOB
JMEKTPOAMHAMUKN W KBAaHTOBOM (PHU3MKHU: DJEKTpUUYECKas MPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEMCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, JIEKTPOMAarHUTHAas MHIYKIMS,
NefiCTBME MAarHUTHOTO IOJISI Ha IMPOBOJHUK C TOKOM M JABIDKYIIMKCA 3apsijl, JE€KTPOMarHUTHBIE
KoJIeOaHHUsT M BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpakeHHe, IMPEeIOMIICHHE,
uHTepdepeHys, Tudpakius U NOJSIpU3alHsl CBETa, JAUCIEPCHs CBeTa, (POTOAIEKTpUUECKU ekt
(poTorddexT), cBeroBoe HaBieHHE, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa aTomMa BOJOPOJa,
€CTECTBEHHAsl U MCKYCCTBEHHAsl PaJJMOAKTUBHOCTH;

ONMCHIBATh H3YYECHHBIE CBOMICTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE, OINTHUYECKUE,
UIEKTPUUECKYIO MPOBOJUMOCTb DPA3JIMYHBIX CpEl) U IJIEKTPOMArHUTHBIE SBICHUS (IPOLIECCHI),
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UCIIONB3YS (PU3UYECKUE BEIIMYMHBI: AJIEKTPUUYECKHUI 3apsll, cujla TOKa, SJIEKTPUUECKOe HampsKeHHe,
AIIEKTPUUYECKOE COIMPOTHUBIICEHUE, PA3HOCTh IMOTEHIMAJIOB, JJIEKTPOJBIKYIIAS CHIIA, padoTa TOKa,
WHAYKIUS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHIa, MHAYKTUBHOCTh KATYILKH, SHEPrHs
AIIEKTPUYECKOTO0 M MAarHUTHOTO TOJIeH, MEepPHOA M YacToTa KoieOaHWi B KoyeOaTelIbHOM KOHTYDE,
3apsij U cujia TOKA B MPOLIECCe TApMOHUYECKUX JIEKTPOMArHUTHBIX KoJeOaHu, (OKYCHOE pacCTOSHHE
¥ ONTUYECKasi CHJIA JIMH3BI, IPU ONMCAaHUU MTPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI HCHOIB3YyEMbIX
BEJIMYMH, UX O0O3HAYEHHS M €IUHUIIBI, yKa3bIBaThb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMYHMHY C APYTUMH BEITUUYNHAMH;

OMKCHIBATh U3YyYEHHBbIE KBAHTOBBIC SIBJICHMSI M IMPOLIECCHI, UCHOJB3YS (PU3HUECKUE BEITUYUHBI:
CKOpPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa, SHEPrUs U UMIYJIbC (OTOHA,
nepuoj, Tojypacmaja, SHEprus CBsI3M AaTOMHBIX SAep, HPH ONHUCAHUU MPABWIBHO TPAaKTOBAThH
(Gu3MUeCKUil CMBICT WCIONBb3yEeMBIX BEIMYMH, MX O0003HAUYEHUS W EIUHMIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIWYMHAMM, BBIYUCISATH 3HAYCHHE
(U3UYECKON BEJIMYUHBIL;

aHAIM3UPOBATh (PU3MYECKHE TIPOIECCHl U SBJICHHS, HCHOIB3Ys (U3MYECKHE 3aKOHBI U
OpUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIEAOBATEIFHOIO W MApauIeIbHOTO COSJAMHEHUS MPOBOJHHUKOB,
3akoH  JDxoyns—JleHna, 3akOH  DIEKTPOMArHUTHOW  HMHAYKIUH, 3aKOH  MIPSIMOJIMHEHHOTO
pactpocTpaHeHHsI CBETa, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI IPEJIOMJICHHS CBETa, YpaBHEHHE
OiiHmTeina s dorordderra, 3aKOH COXpPAaHEHHS] SHEPrUU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHsS MacCOBOTO YHMCIa, MocTynaTrsl bopa, 3akoH
paZMoOaKTUBHOTO pacmajga, MpH 3TOM pa3jnyaTh CJIOBECHYIO (OpPMYJIHpPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKCHUE U YCIOBHSA (TPAHUIIBI, 00JIACTH ) TIPUMEHHUMOCTH;

OTIpEeIeNIATh HAMpaBJIeHWE BEKTOpa MHIYKIMHM MArHUTHOTO TOJS MPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITTOJIHATh DKCIIEPUMEHTBI 110 HCCICIOBAHWIO (PU3MUYECKMX SBICHHHA W TPOIECCOB C
UCIOJIb30BAaHUEM TNPSAMBIX U KOCBEHHBIX M3MEPEHUil: pu 3ToM (HopMyaupoBaTh npobiemy/3afauy u
TUTIOTE3y Y4YeOHOro JKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY U3 TNPEIJIOKEHHOTO 000pYyI0BaHUS,
MPOBOAMTH OMBIT U POPMYTUPOBATH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE U KOCBEHHBIE M3MEpPEHUS (PU3MUECKUX BEIMYUH, MIPU ITOM BBIOMPAThH
ONTUMAJIBHBIA CIIOCOO W3MEPEHUs U MCIOJIb30BaTh H3BECTHBIE METOJbl OLEHKH MOTPENIHOCTEN
WU3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUI: Mpu
9TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTATHI IMOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TaOIHIl U TpaUKOB, JAeNaTh BBIBOBI IO PE3yNIbTaTaM HCCIICIOBAHNUS;

coOuo1aTh TpaBmiIa 0€30MacHOTO Tpyla MPH MPOBEIECHUH HCCIENIOBAHUNA B PaMKax ydeOHOTO
JKCHEPUMEHTa, Y4eOHO-UCCIEeI0BATEeIbCKOW U TMPOEKTHOM JESITEeAbHOCTH C  HCIIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pemath pacu€THbIE 3a/la4M C SBHO 3aJaHHON (U3NYECKOH MOEINbIO, HCIONB3Ys (PU3NUEcKue
3aKOHBI ¥ TIPUHIIHITEI, HA OCHOBE aHaJIM3a YCIOBHS 33a4l BHIOUPATh (PU3HUECKYIO MOIEIb, BBIIEISTh
¢u3nueckre BeTUYUHBI U (GOPMYITbI, HEOOXOAUMBIE ISl €€ pelIeHus], TPOBOIUTh PAacuéThl U OLIEHUBATh
PeaTbHOCTH TMOIYYEHHOTO 3HAYCHUST (PH3NUECKON BETHUNHBI;

pemiaTh KaueCTBEHHbIE 3aJjaud: BBICTPaMBAaTh JIOTHYECKH HEMPOTHBOPEUHBYIO IIETIOYKY
pacCyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIYECKHUE SBIICHNUS,

UCIIOJIb30BaTh MPH PEUICHUH Y4EeOHBIX 33J]au COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS
MIOWCKA, CTPYKTYPUPOBaHUS, HHTEPIPETAMN W TIPEACTABICHUS YUeOHOH M HAyYIHO-TIOMYJISIPHOU
uH(pOpMAIIMK, TMOTYYCHHOW U3 Pa3IMYHBIX HUCTOYHHKOB, KPUTUYECKU AHAIU3UPOBATH IMOTY4aeMYIO
uH(pOpMaIIHIO;

OOBSCHATh MPUHIUMBI JEUCTBUS MAIlIUH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX O€30MacHOr0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

MPUBOUTH IPUMEPHI BKIIAJIa POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
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UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEJAHEBHOW >KM3HM JJIsi 0OecreyeHHs
0€30MacCHOCTH TIpU OOpalieHHnH C NTpUuOOpaMH M TEXHHUUECKUMH YCTPOHCTBaMH, Ui COXpaHEHUS
3JI0POBBS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBECHHS B OKPY>KaIOIIEH cpefie;

paboTaTh B TpymIie C BBHINOJHEHHEM pPa3IMYHBIX COIMAIBHBIX POJIEH, IUIAHUPOBAThH paboTy
TPYNIbl, PAMOHAIBLHO PACIpeAesaTh 005S3aHHOCTU U IJIAHUPOBAThH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJECKBAaTHO OLIEHMWBAaTh BKJIaJ KaXJOr0 W3 YYAaCTHUKOB TpPYNIbl B pEIICHUE
paccMaTpuBaeMoii MpoOIeMbl.

22



TEMATHYECKOE INTAHUPOBAHUE

10 KVTIACC
Ne HaumenoBanmue paszaesioB | KouunvecTBo
IIporpaMmmHoOe conep:kaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH
n/m | ¥ TeM y4eOHOro npeamera 4acoB
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
1.1 | dusuka u METO/1bI 2 duszrka — Hayka O MpUPOJE. N3yuenue Hay4HbIX (AMIUpUYECKHIX u
HAy4HOT'O MMO3HAHUS Hayunsie METO/IbI MTO3HAHMS TEOPETUUECKUX) METOJIOB TO3HAHUSA OKPYXKAIOIIETO
OKPY’KaIOILIEro MUpA. Mupa.
Pons skcmepumenta u  Teopuu B OO0cyxIeHrne TpaHuI] IPUMEHUMOCTH (PU3HUECKUX
Mpoliecce MO3HAHUS TPUPOIBL. 3aKOHOB U Teopuii. PaboTa B rpyrme mo nmoaroToBke
OkcriepuMeHT B Qu3uke. MoaenupoBaHue | KOPOTKHX COOOIIEHUH O poJH U MeCTe (PH3UKU B HAyKe
¢bu3nuecKkux  SABICHHUM W TPOIECCOB. | U B MPAKTHUECKOM IEATEIHHOCTH JIIOICH.
Hayunbie rumote3bl. @uszndeckue 3aKoHbl U | JleMOHCTpalws aHaJIOorOBBIX U IU(POBBIX
TEOPHUH. ['panuub OPUMEHUMOCTH | HK3MEPUTEIBHBIX MPUOOPOB, KOMIBIOTEPHBIX TATYUKOB.
(buzmyecKkux 3aKOHOB. [Mpunnun | OcBoeHHE OCHOBHBIX MPUEMOB PaOOTHI C ITUGPOBOIA
cooTBeTcTBUS. Pomb u Mecto ¢usuku B | maboparopueit o puszmke
(hOopMHUPOBaHHHM  COBPEMEHHOM  HAy4YHOM
KapTUHBl  MHpA, B IPaKTHYECKOU
NEeITEeILHOCTH JIIOIEH
Hroro no pazneny 24
Pasnen 2. Mexanuka

2.1 Kunemaruka 5 Mexanundeckoe nemwxenue. | [IpoBeaeHue skcnepuMeHTa: U3y4yeHHE
OTHOCUTENBHOCTD MEXaHUYECKOTO | HEPABHOMEPHOTO JABUKEHUS C LENbIO ONpeIeIeHUs
nBwkeHus. Cuctema oTcuera. MTHOBEHHOUW CKOPOCTHU; UCCIIEOBAaHUE COOTHOIICHUS
TpaexTopus. MEXy IMyTSMHU, IPONJICHHBIMUA TEJIOM 32

[lepemenienue, CKOpocTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) H
YCKOPEHHME MaTepUAIbHON TOYKHU, UX
MIPOEKIIMH HAa OCH CUCTEMBI KOOPAMHAT.
CiioxxeHne nepeMeneHnil U CI0KEHUE
CKOpPOCTEH.

IIOCJIEI0BATEIIbHBIE PABHBIEC TPOMEXKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBUJKEHUM C HaYaJIbHOW CKOPOCTBIO,
PaBHOM HYJIIO; U3Y4YECHHE JIBHKEHUS IIapHUKa B BA3KOH
KHUJIKOCTH; U3yUEHHE JBU)KEHUS Teja, OpOLICHHOTO
ropu3oHTabHO. OOBSICHEHNE OCHOBHBIX MPUHIIUIIOB
JICHCTBHSI TEXHUYECKHUX YCTPOMCTB, TAKUX KaK:
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PaBHOMEpPHOE ¥ paBHOYCKOPEHHOE
npsiMosivHeitHoe nBruxenue. ['papuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U IIEPEMELICHUS
MaTEpHUAIbHOU TOUYKH OT BPEMEHHU.
CBoboanoe naJZicHUE. VYckopenue
CBOOOJHOIO MaJICHHS.

KpusonnHeliHoe aBuxkeHue. J[BuxeHue
MaTEpHAIbHOU TOYKH I10 OKPYKHOCTHU C
MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO.
VYrioBas CKOpPOCTb, TMHENHAS CKOPOCTb.
[lepuron 1 yactora oOpaleHusl.
IleHTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHu4eckue ycTpoucTBa M MPAKTUYECKOE
IIPUMEHEHHE: CIIUAOMETD, ABUKCHHE
CHaps0B, LICTIHBIE U PEMEHHBIE ITepeadn

CIUIOMETD, IICTTHBIC W PEMEHHbIC MepeIavun IBUKCHUS,
Y YCIIOBUH MX 0€30MIaCHOI0 MCIIOJIb30BAHUS B
MIOBCETHCBHOM KH3HU.

Perrenue pacueTHbBIX 33124 C SBHO 3aJaHHOMN
(bU3NUECKON MOJICNIBIO € MCIIOJIb30BAHUEM OCHOBHBIX
(hopMyIJ1 KHHEMATHKH.

[MocTpoenue u ananu3 rpadMKOB 3aBUCHMOCTEH
KMHEMATHYCCKUX BEJIMYMH OT BPEMEHH ISt
PaBHOMEPHOTO ¥ PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBHOKCHUS.

PacriozHaBanue (hU3NYECKUX SIBICHUN B y4eOHBIX
OTBITaX U OKPYIKAIOIICH )KU3HU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KEHHE,
CBOOOJIHOE TIaJICHUE TeJI, IBUKEHHUE TI0 OKPY)KHOCTH.
Onucanue MEXaHUYECKOTO JIBKCHHS C
UCIIOJIb30BaHUEM (DU3MUYECKHUX BEIMYHMH: KOOPIUHATA,
yTh, TIEPEMEIIIEHHE, CKOPOCTh, YCKOpeHHe. PaboTa B
rpyImmnax npy MIaHUPOBaHHUH, IIPOBEICHUH U
UHTEPIPETAINN PE3yJIbTaTOB ONBITOB U aHAJTU3E
JIOTIOJTHUTEIBHBIX HCTOYHUKOB HH(DOPMAITUH 110 TEME

2.2

JnHamuka

[Ipunuun otHOCcUTENbHOCTH ["anumnes.
ITepBbiit 3ak0H HproTOHA.

NuepunaneHble cuctemsl oTcuera. Macca
tena. Cuna. [IpuHmMn cyneprno3uuum Cuil.
Bropoii 3akoH

Herorona nis MarepuanbHol ToYkU. Tpernii
3akoH HploTOHA 7151 MaTepHaibHBIX TOYEK.
3aKoH BceMupHoro TaroreHus. Cuiia
TskecT. [lepBas kocMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenus (okos,
CKOJIbJKEHUS, KaueHus1). Cuiia TpeHHsl.
Cyxoe tpenue. Cumna TpeHHs

CKOJIbJKEHUS U CUJIa TPEHUS MOKOS.
Koaddunment tpenus. Cuna

CpaBHeHHE Macc B3aMMOJICHCTBYIOIMINX TEl.

W3y4yeHne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT
nedopmaluu; cpaBHEHNE CUJI TPEHUS MTOKOs, KAaUeHHS

Y CKOJIBKEHHSL.

OOvbsicHeHne HEBECOMOCTH. [IpoBenenue
OKCTIEPUMEHTA:  UCCJIEJOBAaHHE 3aBUCHMOCTH  CHII
YIIpYTroCcTu, BOZHUKAIOIINUX B MNPYKHUHE U PE3NHOBOM
oOpasie, OT uX JaedOpMaliK; WU3y4CHUE JIBUIKCHHS
Opycka II0 HAaKJIOHHOM IUIOCKOCTH; HCCIIEIOBaHHE
YCIIOBUI pPaBHOBECHSI TBEPJOro Teja, MMEIOIIETO OCh
BpAILICHUS.

OOpsicHeHHEe  OCOOCHHOCTEH  paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO JIBUKCHUS,
CBOOO/IHOTO TIAJICHUS Tell, IBIKEHUS MO OKPY)KHOCTH
Ha OCHOBE 3akOHOB HpIOTOHa, 3aKOHa BCEMHPHOTO
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COINPOTHUBIICHUS TPU ABIKEHUU Tella B
YKUJIKOCTHU WM rase.

[ToctynatenbHoe U BpalateibHOE ABUKEHUE
a0COIFOTHO TBEPJIOTO TETa.

MOMEHT CuJIbl OTHOCUTENBEHO OCU

Bpaienus. [1neyo cuibl. YcmoBus
paBHOBecHsI TBepAOro Tena. TexHuyeckue
YCTPOMCTBA W MPaKTUYECKOE MPUMEHEHHUE:
MOALIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIYTHHUKOB

TaroreHus.  OObsICHEHHE  OCHOBHBIX  IPUHIIUIIOB
NeUCTBUSL  MOAUIMITHUKOB W HMX  [PAKTHYECKOTO
IPUMEHEHUS.

OOBbsicHeHHE IBMKEHHSI NCKYCCTBEHHBIX CITyTHUKOB.
Pemenue pacueTHbIX 3a1a4 C SIBHO 3a/1aHHOM
(u3MIEeCKOil MOJIETBIO € MCIIOJIB30BAHMEM OCHOBHBIX
3aKOHOB U (GOPMYJT AUHAMUKH.

Pacnio3naBanue pu3nueckux sSBICHUN B yuyeOHBIX
OTBITaX U OKPY’KaIoIEeH )KU3HU: MHEPIHS,
B3aUMO/IeiCTBHE Tel. AHAIN3 (PU3MYECKHX TPOLIECCOB H
SIBJIGHUH C MCIIOb30BAaHUEM 3aKOHOB U MPUHIUIIOB!
3aK0oH BceMupHoro Tsrorenus, |, 11 u Il 3axonb
HproToHa mpuHIUT CYyNEPIO3UIIUY CUIT, TPUHIIUIL
PaBHOIIPABHOCTH MHEPIHATIBHBIX CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHUsl B
MEXaHHKe

Nmnynbc MmaTepuaibHON TOUKH (Tena),
CUCTEMbI MaTepUAIIbHBIX TOUYEK. IMITynbC
CWJIbI U U3MEHEHHE UMITYJIbCA TeJla. 3aKOH
COXPAaHEHHUs UMITyJbca. PeakTuBHOE
JBUKEHHE.

Pa6ota cuibl. MOIITHOCTh CHJIBI.
Kunernueckast sHeprust MaTepraIbHON
Touku. Teopema 00 U3MEHEHUU
KUHETHUYECKON SHEPIUHU.

IlorenunanpHas 3Heprus. [lorennnansHas
SHEPTHs YIpyro neGopMupoBaHHOM
npyxuHsl. [loreHnmanbHas sHeprus tena
BOJIM3U OBEPXHOCTH 3E€MIIH.
[loTeHuManpHbIE U HEMOTEHIUAIBHBIE CUJIBI.
CBs13b paOOTHI HEMOTEHIIMAIBHBIX CUJ C
N3MEHEHUEM MEXaHUUYECKOM 3HEpPTrun
CUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXaHUYECKON DHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHnuyeckue ycTpoicTBa M MPaKTUYECKOE
IIPUMEHEHHE: BOJIOMET, KOMEP, MPYKUHHBIN

[IpoBenenue 3xciepuMeHTa: u3yueHue adCoIt0THO
HEYIPYyroro yzapa ¢ IMOMOIIbIO IBYX OAMHAKOBBIX
HUTSHBIX MasTHUKOB; UCCJIEI0BAaHUE CBSI3U PaOOTHI
CHJIBI C U3MEHEHHEM MEXaHUUYECKOM DHEPIUH Tella Ha
MIpUMepe PACTKEHUS PE3UHOBOT'O XKI'yTa.

OreHka aOCOIIOTHBIX U OTHOCUTENBHBIX MOIPEIIHOCTEH
M3MepeHul PU3NYECKUX BETUUHH.

Pemenue pacueTHBIX 3a7a4 C SIBHO 3alaHHOM
(u3nUecKoil MOJENIbI0 € UCTIOIB30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYI JUHAMUKHU U 3aKOHOB COXPaHEHHUSI.
Pemenne kauecTBEHHBIX 3a7jad C ONOPOM Ha
U3YYEHHBIE B pa3jene «MexaHnka» 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUe SIBIICHUS.

Onucanne MEXaHUYECKOTO ABMKEHUS C
HCIOJIb30BaHNEM (DU3UUYECKUX BEIMYMH: UMITYJIbC TEJNA,
KMHETUYECKasi SJHEPIUsl, TOTCHIIMAIbHAs SHEPTUs,
MexaHuueckas paboTa, MexaHHM4ecKasi MOIIIHOCTb.
Ananu3 (pU3NYECKUX MPOLECCOB U SBJICHUH C
HCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS MEXaHUUECKON
9HEpIuH, 3aKOHa COXpaHeHUs uMnynbca. OObsICHEHNE
OCHOBHBIX IPUHIMUIIOB ACHCTBUS U IPAKTUYECKOTO
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IMHUCTOJICT, ABUXKCHUEC PAKET

INPUMEHEHHS TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
BOJIOMET, KOTIEp, PY>KUHHBINA MTHCTOJIET.

OOBsicHEHHE IBUKEHUSI PAKET C OMOPOI Ha M3y4YEeHHbIC
(u3nvecKre BEIMYMHBI U 3aKOHBI MEXaHUKH.
Hcnonp30Banue mpy NOATOTOBKE COOOIICHUN O
MPUMEHEHUH 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH sl TOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U TPEICTABICHUS
nH(pOpMaNNU, KPUTHIECKUH aHATIHU3 MOTY9aeMOi
UH(pOpMAIINH.

[TpoBeneHne KOCBEHHBIX U3MEPEHHM, UCCIIEIOBAHUH
3aBHCUMOCTEH (PU3MUECKUX BEIWYHH, IIPOBEPKA
IPEII0KEHHBIX TUIIOTE3

Hroro no pasacity
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Pa3nes 3. MoJsekyasipaasi pu3nKa ¥ TEpMOIUHA

MHKaA

3.1

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU U UX ONBITHOE
000CHOBaHUE.

BbpoynoBckoe nmxkenue. Juddysusi.
XapakTep ABUKEHUS U B3aUMOJECUCTBUS
yacTull BeuiecTBa. Mo/iesu CTpOEHHUs ra3oB,
KHUJKOCTEH U TBEPBIX T€T U OObSICHEHUE
CBOICTB BeI[eCTBA HA OCHOBE ITHX
Mozenen. Macca U pazMepbl MOJIEKYI.
Konnuecto Bemectsa. [locrostHHas
ABorafpo.

TennmoBoe paBHOBECHE.

TemnepaTypa u ee U3MepEHHE.

[[Ixana remnepatyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE
YpaBHEHHE MOJIEKYIISIPHO-KHHETHYECKON
TEOPHUH HJICATTLHOTO Ta3a.

AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen

KUHETHYECKOM OHCPIUU TCIIOBOTI'O ABHUIKCHUSA

[IpoBeaeHuE SKCIIEpUMEHTA: OIIPEIeIEHUE MaCChl
BO3JlyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPECHUN
o0beMa KOMHATBI, TABICHUSI U TEMIIEPATyphl BO3/IyXa B
HEH; UCCIICJIOBAHNE 3aBUCHMOCTH MEXKTy MTapamMeTpaMu
COCTOSIHUS pa3peKeHHOT0 Ta3a.

OreHka abCOMIOTHBIX U OTHOCUTEIIBHBIX MOTPEIIHOCTEHN
U3MEpEeHHH (PU3NYEeCKUX BEIUYUH.

OO0bsicHeHne OCHOBHBIX IPUHITUIIOB ICUCTBHUI
TepMOMETpa U 6GapoMeTpa U YCIOBUH MX O€30MacHOTO
HCIIOJIE30BAHMS B IOBCEIHEBHOM JKH3HH.
Pacnio3naBanue Gpu3nyecKuX sIBICHUN B y4eOHBIX
OTBITaxX U OKpYy:Karolel kxu3Hu: nuddysus,
OpOYHOBCKOE JIBIKEHUE.

Omnmcanne TEMIOBEIX SBISHUM C MCIIOJIF30BaHUEM
(u3MUeCKUX BEIIMYMH: IaBJICHHE ra3a, TeMIeparypa,
CpeIHss KHHEeTHIeCKas SHePTHUs Xa0THIECKOTO
JBUKESHHSI MOJIEKYJI, CpEHEKBapaTUIHAasi CKOPOCTh
MOJICKYIL.

AHanu3 GU3NYECKUX MPOILIECCOB U SBICHUI C
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yacrtull raza. [llkana remneparyp KenbBuna.
l'azoBbIe 3akOHBI. YpaBHEHHE MeHaeneeBa—
Knanetipona.

3axoH [lanbrona. M3omnpoueccel

B UJICAJIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BemecTBa. [ padudeckoe
MIpe/ICTaBJICHHE U30IIPOLIECCOB: U30TEPMA,
n30x0pa, nu3obapa.

TexHuyeckue ycTpoiicTBa U MPAKTUUYECKOE
MIPUMEHECHHE: TEPMOMETP, OapoOMeTp

ucnonb3zoBanneM MKT, ra3oBbix 3aKOHOB, CBSI3U
CpEeHEW KUHETUYECKON SJHEPTUU TEIUIOBOIO
JBUKEHHSI MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoi.
Pemrenue pacueTHbIX 3a7a4 ¢ SBHO 3aJaHHOM
(bu3nUecKoil MOJENIbIO € UCTIOJIB30BAHUEM OCHOBHBIX
nonoxxeanii MKT, 3akoHOB U pOpMyIT MOJIEKYIISIPHOM
(buszuku.

Pabora B rpynmax npu riaHUPOBAHHUH, TPOBEICHUH U
MHTEPIPETALMH PE3YyIbTAaTOB ONBITOB U aHAIU3E
JIOTIOJTHUTEIFHBIX HCTOYHUKOB MH()OPMAIIUU IO TEME

3.2

OCHOBBI TEPMOIUHAMUKHU

10

TepmoauHamMuueckas cucrtema. BHyTpeHHsA
SHEprus TepMOJIUHAMUYECKON CUCTEMBl U
CTIOCOOBI €€ U3MEHEHHUS.

KonnyectBo TemnoTs 1 padora.
BHyTpeHHss 3HEprusi 0JHOATOMHOTO
ujeaabHOro raza. Bunel rerionepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEHUE.
VY nenpHas TEIIOEMKOCTD BEILECTBA.
KonunuecTBo TemoTel Mpu Tersonepenaye.
[TonsiTue 06 aquabaTHOM TMpoliecce.
[IepBblil 3aKOH TEPMOAVMHAMUKH.
[IpumeHneHnne nepBoro 3aKkoHa
TEPMOAMHAMMKY K U30TPOIIECCAM.
I'paduueckas uHTEprpeTanys padboThl rasa.
Bropoit 3aKOH TEPMOJAVHAMUKH.
Heo6paTMocTh Mpo1eccoB B MPUPO/IE.
Tennossle MamuHebl. [IprHIMNBL AEHCTBUA
TETUIOBBIX MaluH. [IpeobpazoBanus
SHEPTUU B TEIJIOBBIX MAIIHAX.
Koaddunment moneznoro neiicTpus
TEIJIOBOM MAIlIMHBI.

Huxn KapHo u ero ko3 dunuent
MIOJIE3HOTO JAEHCTBUSA. DKOJIOTHYECKUE
poOIeMBbI TEIUIOHEPTeTUKU. TeXHn4YecKkue
YCTPONCTBA M NMPAKTHUECKOE IPUMEHEHHUE:!

[IpoBeneHue 3KCrIepUMEHTa: U3MEPEHNE YACIBHON
TEIJIOEMKOCTH BeriecTBa. OLeHKa aOCOIIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIIHOCTEN U3MEPEHUM (PU3NUECKUX
BEJIMYUH.

N3ydyenne Mopeneil mapoBoil TypOMHBI, JBUTATENs
BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JBUIATEJIS.
OObscHEeHrE TPUHLIMIIOB IEUCTBUS U YCIOBUMN
0€30I1aCHOT0 MCII0JIb30BaHUS

B [TOBCE/IHEBHOM >KM3HU JIBUTaTelsl BHYTPEHHET O
CropaHusi, OBITOBOTO XOJIOWIbHUKA, KOHIUIIMOHEPA.
OnucaHue CBONCTB TeJl U TETJIOBBIX SIBICHUMN C
UCIIOJIb30BaHUEM (DPU3MUYECKUX BEJIMUMH: AaBIICHHE
rasa, TeMIepaTypa, KOJIM4eCTBO TEIJIOThI, BHYTPECHHSA
sHeprus, paboTa rasza. Pernenne pacueTHbIX 3a7au C
SIBHO 3aJJaHHOW (PU3MUECKON MOJIENbIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOpMYII
MOJIEKYJISIPHON (PM3UKH U TEPMOJUHAMUKH.

Pemenne kauecTBEHHBIX 3a7ja4 C ONOPOM Ha
W3y4YEHHBIE B pa3zeIe

«MonekynsipHas GU3MKa U TEPMOJIUHAMUKA

3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE

SIBJICHUS.

PaGora B rpynnax npu aHanuse JTOMOJTHUTEIbHBIX
MCTOYHHUKOB MH(POPMALIUH 110 TEME
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JIBUTaTeJIb BHYTPEHHETO CrOpPaHus,
OBITOBOW XOJIOUIBHUK, KOHTUITHOHEP

3.3 ArperaTHble COCTOSIHUS 5 [TapooGpa3zoBaHue U KOHIECHCALMSL. [IpoBenenue 3KCriepuMeEHTa: U3MEPEHUE OTHOCUTEIIBHON
Bemectsa. PazoBbie Hcnapenne u kunenue. AGCONIOTHAS U BJIQKHOCTH Bo31yxa. O1eHKa aOCOTIOTHBIX U
IIEPEXO0bI OTHOCHUTEJIbHAS BIAKHOCTb BO3/1yXa. OTHOCHTEJIbHBIX MOTPEIIHOCTEH N3MEPEHNH (PU3NUECKUX

Hacpimennsiii map. Y aenbHas Temora BEJIMYMH.
napoo0pa3zoBaHusl. 3aBUCUMOCTh N3ydeHne  CBOMCTB  HACBHIEHHBIX  I1apOB,
TEMIEPATYpPbl KUIIEHUS OT JAaBJICHUS. CIIOCOOOB M3MEPEHUS BIAYKHOCTH.
Tsepnoe teno. Kpucramnmnueckue u HabmtoneHne kuneHus npu MOHUKEHHOM JIaBJICHUH,
amop(¢Hble Tena. AHU30TPOIHS CBOWCTB HarpeBaHus U IUIaBJICHUSA KPUCTAJUIMYECKOTO BEIIECTBA.
KpucTayioB. JKuaknue KpucTasuibl. OOBbsicHeHHEe NPUHIMIIOB ICHCTBUSA U YCIOBUH
CoBpemennble matepuaibl. [InaBienue u 0€30M1aCHOT0 UCMOJIb30BaHMs B [IOBCEHEBHON KU3HU
KpUCTaJIM3anus. Y 1ejabHas TerioTa TUTPOMETPA, IICUXPOMETpa, KaslopuMmerpa. M3ydyenue
rtapnenus. Cyonumarusi. TEXHOJIOT U MOJIy4E€HHs COBPEMEHHBIX MaTEpUajoB, B
YpaBHeHME TEIIOBOTO OanaHca. | TOM 4MCJIe HAHOMAaTEepHAaJlOB.
TexHudeckue yCcTpoHWcTBa U NpakTHdeckoe | PemeHne pacueTHBIX 3a1ad € SBHO 3aJaHHOU
NPUMEHEHHE: THUTPOMETP M ICUXPOMETD, | PU3HMUECKOW MOJIENbIO C HCIOJIb30BAaHUEM
KaJIOpUMETpP,  TEXHOJOTMH  TOJY4YEHHs | ypaBHEHHUs TEIUIOBOTO OajaHca.
COBPEMEHHBIX MaTepUaJIoB, B TOM uucie | PemeHue kauecTBEHHBIX 3a7jad C ONOPOM Ha
HAaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUU M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nyeckue SBICHUS 0 TEME.
PacnioznaBanue ¢pusznyeckux sBICHUN B y4eOHBIX
OTIBITAX U OKpY’Karollen KU3HU: AeopmMarius TBepabIX
T€JI, HATPEBAHUE U OXJIAXKACHUE TeJl, U3MEHEHUE
arperaTHbIX COCTOSIHUH BeIECTBA U OOBSACHEHHE UX Ha
OCHOBE 3aKOHOB M (POPMYJT MOJIEKYISPHON (PU3HUKH.
Hcnonp3oBanue HHOOPMAIIMOHHBIX TEXHOIOTHIMA
JUISL IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIpe/iCTaBIeHUs HH(POPMAIUH ITPH MTOJITOTOBKE
COOOIIEHUH O MPUMEHEHUH 3aKOHOB
MOJIEKYJISIPHOM (PU3UKH U TEPMOIMHAMUKHU B
TEXHUKE U TEXHOJIOTHSIX
Uroro mo pazneny 24

Paznea 4. diiekTpoanHamMuKa
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4.1

DJIEKTpOCTaTHKA

10

DJIeKTpU3anus Tell. DJIEKTPUUYECKUU 3apsjl.

JlBa  BuAa  DIEKTPUUYECKHUX  3aps/IOB.
[IpoBoaHMKH, TUBIICKTPUKU U
IIOJIYIIPOBOIHUKH.

3aKOH COXpaHEeHHUsI AJEKTPUUECKOTO 3apsiia.
B3aumopeiictBue 3apsinoB. 3akoH Kynona.

ToueuHblii AIIEKTPUYECKUI 3apsi.
Onexktpuueckoe  moie.  HanpspkeHHOCTD
ANEKTPUYECKOTO TOJIA. [Tpuntmn
CYNEpPHO3UIMK  JJIEKTPUYECKUX  MOJIEH.

JIluHMM  HaOPSHKEHHOCTH — DJIEKTPUUYECKOTO
TOJIAL.

PabGoTta cuyl 2MEKTPOCTAaTHYECKOTO ITOJIS.
ITorenmman. Pa3sHOCTH,  ITOTEHIIMAJIOB.
[IpoBoHMKH n JIUDJICKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JusnekTpudeckast IpOHUIIAEMOCTb.

DNEeKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpa.
DOHeprust  3apsDKEHHOTO  KOHJIGHcCaTopa.

TexHU4ecKue yCcTpolcTBa M IMPAKTHYECKOE
MIPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETP,
3JEKTPOCTATUUECKasl —3alluTa, 3a3€MIICHHE

JIEKTPOIIPUOOPOB, KOHJICHCATOP,
KOIIMPOBAJIbHBIN arrapar, CTPYHUHBIN
IIPUHTED

[IpoBenenue HKCIIEPUMEHTA: U3MEpeHHe
JIEKTPOEMKOCTH KOHJeHcaTopa. OueHka abCOMIOTHBIX
OTHOCHUTEIIbHBIX MOTPEHIHOCTEN 3MepeHuil GrU3nuecKux
BEJIMYUH.
N3ydyenune npuUHLMIIOB OEHCTBHUS 3JIEKTPOCKOINA,
NEKTPOMETPA, KOHJIEHCATOPA.

HN3ydyeHue TPUHLMIOB JACHCTBUS U yCJIOBUH
0€30MacHOTO TPUMEHEHUS B TMPAKTUYECKOW IKU3HU,
KOIUPOBAJIBHOIO anmnapara, CTpyHHOTo IpUHTEpa.

Paccmotpenue buzmuecKux OCHOBaHHI
AJEKTPOCTATUYCCKON 3aIMTBl W 3a3CMJICHHS
3JEKTPONPUOOPOB.

Pemenune pacueTHbIX 3amady C  SIBHO 3aJaHHOHU
(U3NIECKOl MOJIENBI0 € MCIOJIB30BAHNEM OCHOBHBIX
3aKOHOB M (OpPMYJ 3JIEKTPOCTAaTHKU. Pemenue
KayeCTBEHHbIX 3aJjad  C ONOpOil Ha M3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUE SBJICHUSA
ANEKTPOCTATUKH.

Pacno3naBanue (Qusnyeckux sBIEHUH B y4eOHBIX
OMbITaX M OKPYXKAIOIIEH >KMU3HM: DIIEKTpU3aLus Ted,
B3aUMO/ICIICTBHE 3apsAA0B U OOBSACHEHHE MX HAa OCHOBE
3aKOHOB ¥ ()OPMYIT SJIEKTPOCTATHKH.

Onucanne U3y4eHHbBIX CBONCTB BEIIECTBA U
ANEKTPUYECKUX SIBJIEHUN C UCIIOJIb30BAHUEM
(U3NYECKUX BETUUNH: SJIEKTPUUECKUN 3apsi],
HaIpsHKEHHOCTD JIEKTPUYECKOTO MO,

MIOTEHIIAAJ, Pa3HOCTh ITOTEHIIUAJIOB, YIEKTPOEMKOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U SBJICHUI C
HCTOJIb30BaHUEM (PU3MUECKUX 3aKOHOB: 3aKOHA
COXpPaHEHHUS IEKTPUUYECKOTO 3apsiia, 3aKOHa

Kynona.

PaGora B rpynnax npu aHanuse TOMOTHUTEIbHBIX
MCTOYHHUKOB MHPOPMALIUHU U TOJTOTOBKE COOOLIEHUH O
MIPOSIBIIEHUH 3aKOHOB 3JIEKTPOCTATHKHU B OKpYKaroIen
YKU3HU U IPUMEHEHUH UX B TEXHUKE
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4.2

ITocTostHHBIH
ANEKTpUYECKUil TOK. TOKH B
Pa3JIMYHBIX Cpeaax

12

DJIEKTPUUYECKUH TOK. Y CIIOBUS
CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Hcroununku Toka. Cuiia Toka.
[TocTosAHHBIN TOK.

Hanpsioxenue.

3akon OMa Juist y4acTKa LIETH.
DIEeKTpUYECKOE CONPOTUBIIEHUE. Y IEJIbHOE
COMPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaIENIbHOE,
CMEIIaHHOE COEMHEHNE TPOBOITHUKOB.
PaGora snexkTpuyeckoro Toka. 3akoH
[xoyna—Jlenna. MomHoCTh
3JEKTPUUYECKOTO TOKA.
DNEKTPOABUKYIIAS CUJIa U BHYTPEHHEE
CONPOTHUBIICHNE UCTOYHHMKA TOKA. 3aKOH
OmMa a1 MOJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3aMbIKaHUE.

DNEKTPOHHAs TPOBOIUMOCTh TBEPABIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBJICHHS
METaJUIOB OT TEMIEPATYPHI.
CBepXnpoBOIUMOCTb.

DIEKTPUUYECKHI TOK B BaKyyMe.
CBoIiCTBA DJIEKTPOHHBIX ITYYKOB.
[MonynpoBoanuku. CoOCTBEeHHas U
MpUMECHas MPOBOJUMOCTD
noxynpoBoHUKOB. CBoMcTBa P—N-
nepexoa.

[TonynpoBOIHUKOBBIE PUOOPBHI.
DIIEeKTPUYECKHI TOK B pacTBOpax H
pacruiaBax 3JIeKTPOIUTOB.
DNEeKTPONUTHYECKAs TUCCOIUAIIHS.
DNeKTponn3. DIEKTPUUYECKUN TOK B razax.
CamMOCTOSTENbHBIA U HECAMOCTOSI TEIbHBIN

pasps.

[IpoBeneHue 3KkcrepuMeHTa: U3y4YeHue CMEIIaHHOTO
coeIMHEeHUS pe3ucTopoB; usmepenue JJC nucrounmka
TOKA M €r0 BHYTPEHHEI0 CONPOTUBIICHUS; HAOIIOICHIE
NEKTPOJIN3A.

Onenka abCONMOTHBIX U OTHOCUTENIBHBIX MOTPEIIHOCTEN
M3MEpeHUN (PU3NIECKUX BEITHYMH.

OOBsicHEeHHE TPUHITUIIOB ACHUCTBUS U YCIOBUUI
0€30MMacHOTO MPUMEHEHUS aMIIEPMETPa, BOJILTMETPA,
peocTara, UICTOYHUKOB TOKA, JJIEKTPOHATPEBATEIbHBIX
U DJIEKTPOOCBETUTEIBHBIX IPUOOPOB,

TEPMOMETPA COPOTUBIICHUS], BAKYYMHOI'O TMOAA,
TEPMHCTOPOB U (OTOPE3UCTOPOB, MOTYIIPOBOTHUKOBBIX
JIMO/I0B, TAJIbBAHUKH.

Pemienue pacueTHbIX 33724 ¢ SBHO 3aJaHHOM
(bu3nUecKoil MOJIENIbI0 € UCTIOJIB30BAHUEM OCHOBHBIX
3aKO0HOB U opMyl TeMbl «Il0CTOSTHHBIT
3JEKTPUUYECKUN TOKY.

PacnioznaBanue ¢pu3znyeckux sBICHUN B y4eOHBIX
OMBITAX U OKPYXKAIOLIEH KU3HU: IEKTPUUYECKAS
MMPOBOIMMOCTD, TEIIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE JIEUCTBUS TOKa. AHAIIU3 3JIEKTPUUECKHUX
SIBJICHUH | MPOIIECCOB B IIEMSX MOCTOSHHOTO TOKA C
MCIT0JIb30BAaHUEM 3aKOHOB: 3akOoH OMa,
3aKOHOMEPHOCTH TIOCJIEIOBATEIHFHOTO U MapaJiIeIbHOTO
COEIMHEHUS TPOBOJHUKOB, 3aK0H J[>oynsa-Jlenna.
Ornucanne U3yuyeHHbIX CBOMCTB BEIIECTB U
3JEKTPUUYECKUX SIBJIEHUN C MCIOJIb30BaHUEM
(bu3MUeCKUX BEJIMYMH: 3JIEKTPUUECKU 3apsij, Cuila TOKa,
3JEKTPUUYECKOE HANPSHKEHUE, SJIEKTPUUECKOE
COTIPOTHUBIIEHUE, Pa3HOCTH MoTeHIHaoB, J/[C, paboTta
TOKa, MOIIIHOCTh TOKA.

Hcnons3oBanre nHGOPMAIIMOHHBIX TEXHOJIOTHH JIJIs
MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUUA U
MpeACTaBICHUS HHOOPMAITUU TIPU MTOATOTOBKE
COOOIIEHNH O MPUMEHEHUH 3aKOHOB IMTOCTOSTHHOTO
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Momnnus. [1nazma.

TexHudeckue ycTpoucTBa M MPAKTUYECKOE
IIPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTraT, UICTOUHHUKH TOKaA,
JIEKTpOHarpeBaresbHble IPHUOOPHI,
3JIEKTPOOCBETUTENILHBIEC TIPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BAKYyMHBII
JIMO, TEPMUCTOPBI U (OTOPE3UCTOPHI,
IIOJIYIIPOBOXHUKOBBIN MO/, TaJIbBaHUKA

TOKa B TEXHHUKEC U TCXHOJIOTHUAX

Hroro no pasneny 22

Pe3epBHOe Bpems 2

OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME

31




11 KJIACC

Ne | HaumenoBanme pasjaesioB | KosuvecTBo
IIporpammHoe conep:kanue OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
n/n | ¥ TeM y4eOHOro nmpeaMera JacoB
Paszgea 1. diekTpoauHaMuka
1.1 | MaruauTtHOE€ 1oJe. 11 [TocTossHHBIE MAarHUTHI. [IpoBeneHne sKCEpUMEHTa: M3yYEHHE MAarHUTHOTO

DJIeKTpOMarHuTHas
WHIYKIUS

BzanmMmogeiictBe ITOCTOSHHBIX MarHHTOB.
MarsuTHoOe II0JI€.

Bexrop MmarautHOM MHAYKIMU. [IpuHIKn
CYyNEPNO3UIIMU MATHUTHBIX MoJel. JInnun
MarHuTHON uHaykuuu. Kapruna nuauii
MAarHUTHON MHAYKIIMH TOJIsl TOCTOSTHHBIX
MarHuToB. MarHuTHOE 1oJjie MPOBOJHUKA C
TOKOM. KapTrHa JTMHUI MHIYKIHU
MarHUTHOTO MOJIsl JUTMHHOTO MPSIMOTO
MPOBOJIHUKA U 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJIHMKA, KaTYIIKU C TOKOM. OTBIT
Opcrena. BzanMoaelicTBue MpOBOAHUKOB €
TOKOM.

Cuna Awmmepa,
HarpaBJICHUE.
Cuna Jlopeniia, ee MOJIyJib U HalpaBJiEHHUE.
JIBr>keHue 3apsKEHHOM YacTULBL B
OJIHOPOJTHOM MAarHUTHOM TOJIE.

Pabora cunbl Jlopenna. SIBnenue
3JEKTPOMAarHUTHOM MHAYKIMU. [ToTok
BEKTOpa MarHUTHON MHAYKIIMH.
DIIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH
3J€KTPOMArHUTHOM MHAYKIMU Papajes.

ee  MOIyJb u

moJis1 KaTymKu € TOKOM; HCCIICAOBAHUC JIeHUCTBUS

MMOCTOAHHOI'O MaroMuTa Ha paMKy C TOKOM;
HCCIICOOBAHUC SABJICHUA BHGKTpOMaFHHTHOﬁ
HHAYKIOWH.

OI_[CHKa a0COJIFOTHBIX n OTHOCHUTCJIIBHBIX

MOTPEITHOCTEH U3MEPEHUI (PU3NICCKIX BEITUYHH.
OObsicHeHUE TPHUHIMIIOB [EHCTBUS U YCJIOBUU
0€3011acCHOr0 MPUMEHEHUS IOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOABUTATEIIS, YCKOpUTENIEH
JJIEMEHTApHBIX  YaCTHI, WHAYKIUOHHOW  II€YH.
Pemenne pacueTHbIX 3amad Ha IIPUMEHEHHUE
bopMyI TEMBI

«MarHuTtHoe noJsie. DIEeKTPOMarHuTHasE MHIYKIUS.
Pemenne kayecTBEHHBIX 3aJady  C ONOpPOM Ha
U3y4EHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nueckue
SIBJIEHUS TeMbl «MarHuTHOE MOJIE.
OnexkTpoMarHuTHas — MHAyKOus».  OnpeneneHue
HaIlpaBJICHUsl BEKTOpAa MHAYKIIMM MAarHUTHOIO MOJIS
IIPOBOJHMKA C TOKOM, CHJIbI AMmmepa U CHIIbI
Jlopenua.

PacrniozHaBanue pu3nueckux sSBJICHUH B yueOHBIX
ONBITAX U OKPYXKAIOLIEH KU3HH: B3aMMOJICHICTBHE
MAarHHUTOB, JJIEKTPOMAarHUTHAsI UHAYKLHS, 1EUCTBUE

Buxpesoe JIEKTPHUECKOE MoJie. | MAarHUTHOT'O MOJISl HA MMPOBOJHUK C TOKOM U
DNEeKTPOABMKYILAS  CWIa  MHAYKUMHA B | JBHXKYIIMHACS 3apsfl.

MIPOBOJHUKE, JBUKYIIIEMCS MMOCTYNATeIbHO B | AHAIU3 ~ DJIGKTPOMArHUTHBIX ~ SIBJICHUM c
OJIHOPOJHOM MarHUTHOM IIOJIE. MCII0JIb30BaHUEM 3aKOHa IEKTPOMAarHUTHOM
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[IpaBuno Jlenna. UHaykTHBHOCTD. SIBIICHME
CaMOMHAYKITUU. DJIEKTPOJIBIKYIIAs CUIa
CaMOMHIYKITUH.

BHCpFI/ISI MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DJIEKTpOMarHuTHoe  mnoje. TexHuyeckue
YCTPOMCTBA U NPAKTUYECKOE MPUMEHEHHE:
MMOCTOSIHHBIE ~ MArHUTBHI, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPHUTEIIN
3JIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS T1€Yb

uHayKIud. ONKUCcaHue U3yYCHHBIX CBOMCTB BEIIECTB U
I-)HGKTpOMElFHPITHBIX SIBJIGHI/Iﬁ C HCIIOJIB30BAHUEM
(UBUYECKUX BETWYMH: WHIYKIUS MAarHUTHOTO IIOJI,
cuna Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH
KaTYIIKA, DHEPrus 3JEKTPUYECKOr0O W MAarHUTHOTO
mojeH

Hroro no pazneny 11
Pa3nen 2. Kosiebanusi u BOJIHBI
2.1 | MexaHuuyeckue o 9 Konebarenbnas cuctema. CBoOOAHBIE HccnenoBanue mapamMeTpoB KoJieOaTeIbHOM

9JIEKTPOMATHUTHBIE
KoJieOaHus

MexaHuueckue konebanus. ['apMoHnueckue
koseOanus. [lepuon, yacrora, ammuryna u
(haza xoseOaHUi.

[IpyXMHHBIN MasATHHK.

MaremaTuuecKuii MasiTHUK. Y paBHEHHUE
rapMoHHUYecKuX kojebanuii. [IpeBpaienue
SHEPTUU MPU TAPMOHHUECKUX KOICOAHMSIX.
Konebarenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIE KOJieOaHus B UACATbHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHUYECKUMH U 3JIEKTPOMarHUTHbIMU
konebanusiMu. @opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTHH B UJI€AJTbHOM
KojebaTenbHOM KoHTYpe. [IpencraBnenue o
3aTyXawIIuX KoleOaHusx. BeIHyX/IeHHbIE
MexaHuuyeckue konebanus. Pesonanc.
BriHyX/1€HHBIE 3IEKTPOMAarHUTHbHIE
KoJe0aHusl.

IIepeMeHHBIN TOK.

CunyconaalbHbIN TEPEMEHHBIN TOK.
MomHOCTh EPEMEHHOT0O TOKA.
AMIUTMTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE

CUCTEMBI — MIePHOJIa, YACTOThI, aMIUTUTYABI U (a3bl
KosieOaHui (MPYKUHHBIA W/WIH MaTeMaTHICCKHMA
MasiTHUK). HaOmrogenue 3aryxaromux KojaeOaHuu.
HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.
Habmroienue pesonanca.

[IpoBenenue 3xciepuMeHTa:

MCCJIEI0BAHNE 3aBUCUMOCTH MEPUO/IA MAJIBIX
KoJieOaHu#l Tpy3a Ha HUTH OT JUIMHBI HUTH U MacCChI
rpysa,

MCCJIEIOBAHHE TIEPEMEHHOTO TOKA B IIETIH U3
MOCJIE/I0BATEIbHO COEIMHEHHBIX KOHIEHCATOPAa,
KaTYIIKA U PE3UCTOpa.

OneHka abCONIOTHBIX U OTHOCUTENBHBIX
MOTPENTHOCTEH H3MEepeHU (HU3MIECKUX BEITHUYHH.
OOBbscHEeHNE IPUHIIUTIOB ICHCTBUS M YCIOBUMN
0€30macHOT0 MPUMEHEHHS DJIEKTPUIECKOTO
3BOHKA, TeHEPaTOpa MEPEMEHHOI0 TOKa, TUHUI
AJIEKTpOIIepead.

Pemenue pacueTHbIX 3a7a4 ¢ SIBHO

3aIaHHON (PU3UIECKOI MOJIETBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U (DOPMYIL,
OTNHUCHIBAIONUX MEXAHUYECKUE U
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CWJIBI TOKA U HampspkeHus. Tpancdopmarop.
[IpousBoicTBO, Nepenaya u noTpediieHne
AIEKTPUUECKOMN SHEPTrUU. DKOJOTUYECKUE
PUCKU TIpU MPOU3BOJCTBE IJIEKTPOIHEPTUH.
KynbTypa ucrosib30BaHus SIEKTPOIHEPTHH B
MTOBCEIHEBHOM KU3HHU.

Texnuueckue YCTpOMCTBA U
IIPaKTU4YECKOE IPUMEHEHUE:!
JIEKTPUIECKUI 3BOHOK, reHeparop

INCPEMECHHOI'O TOKA, JIMHUHU 3JICKTPOIICPCaaqd

SJICKTPOMArHuTHBLIC KoJieOaHusI.

Omnucanne MEXaHHYECKUX U IEKTPOMArHUTHBIX
KOJICOAHHId C UCIIOJIb30BaHUEM (PH3HUCCKUX
BEJIMYKH: IIEPUOJ U YaCTOTa KOJIeOaHHH,

amMIInTyza ¥ Qgasza KkoneGaHuid, 3aps/] U CHIIa TOKa

B FapMOHUYECKHX IEKTPOMATHUTHBIX

KOJICOAHUSX.

Pemienyie kauecTBEHHBIX 3aa4 C OMOPOil Ha
HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH,
OIUCHIBAIOIIIE MEXaHHYCCKHUE U

SJICKTPOMArduTHBIC KoJieOaHusI.

Pabora B rpynnax mnpu riaHUPOBaHUH, TIPOBEICHUH U
HMHTEPIPETALUU PE3YIbTATOB OIBITOB, U aHAJIU3E
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB MH()OPMAIIMH 10 TEME

2.2

Mexanuueckue u
3JIEKTPOMarHUTHBIE
BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. Ilepuoa. CxopocTb
pacnpocTpaHeHUss U JUIMHA BOJIHBI.
[lonepeuynsle M MNPONOJIBHBIE BOJIHBI.
Hutepdepennus " nudpakius
MEXaHUYECKHUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa.
BeicoTa Tona. TemOp 3ByKa.
DNeKTpOMarHuTHbHIE BOJIHBI. VYcnosus
U3IIy4eHUs

AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus Bektopos E, B, v B
3JIEKTPOMArHUTHOM BoHE. CBOMCTBA
3JEKTPOMAarHUTHBIX BOJIH:

OTpakeHUe, IpeJoMIICHHE, MOJIIpU3aIus,
mudpakuus, uHTepdepeHus. CKopocTh
AEKTPOMArHUTHBIX BOJIH. [kana
3JEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
JNEKTPOMArHUTHBIX BOJIH B TEXHUKE U
obiTy. [lpuHIMIBI  paguOCBsI3U u
TEJIEBHUICHUS. Panuonoxarus.

W3yuenne oOpa3oBaHusl U PacIpOCTPAHECHUS
HOTEPEYHBIX U NMPOJOJIbHBIX BoJH. HabmoaeHue
OTPaKEHHs U TMPEIOMIICHHS, UHTEPPEPEHIINH |
Judpakiuu MexaHudeckux BoiH. Habmronenue
CBSI3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C
aMIUTATYION ¥ 9acTOTOW KoieOaHuM, 3ByKOBOTO
pe30oHaHca.

HccenenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)KE€HHUE, IPEIIOMIIEHUE, MOIAPU3ALINS,
mudpakuus, uatepdepenus. M3ydenue ycnopuii
W3JIY4EHMS DJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOMN
opueHTaIuu BekTopoB E, B, v B
AJIEKTPOMArHUTHOM BOJHE. V3yueHne nmpuMeHeHus
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
OObscHEHNE TPUHLUIIOB IEUCTBUS M YCIOBUMN
0€301acHOro NMPUMEHEHUS MY3bIKaJIbHBIX
WHCTPYMEHTOB, YJIbTPa3BYKOBOM AUArHOCTUKHU

B TEXHUKE U MEJULIUHE, pajapa,
PaguoONPUEMHHNKA, TEIIEBU30PA, AaHTECHHBI,
tenepona, CBU-neun. Pemenne pacyeTHbIX U
KAa4eCTBEHHBIX 3a7a4 C ONIOPOI Ha U3Y4YCHHBIE
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DneKTpOMarHuTHOE 3arpsi3HEHUE
OKpyXarome  cpeapl.  TexHuueckue
yCTpOMCTBa u MPaKTUYECKOE
MIPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUArHOCTHKAa B TEXHUKE M MEIHIIMHE,
panap, pPaIUONPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup

3aKOHBI U 3aKOHOMEPHOCTH, OTHCHIBAIOIIHEC
pacrpoCTpaHCHHE MECXaHUYECKUX U
E)HGKTpOMaFHI/ITHBIX BOJIH. I/ICHOHB3OBaHI/Ie
UHGOPMALIMOHHBIX TEXHOJIOTHUH JIJIs IIOMCKa,
CTPYKTYPUPOBAHHUS, UHTEPIPETALUA U
peACTaBaCHHUs HHGOPMALIUK TIPH IMOATOTOBKE
Co0O0IIIeHrT 00 MCIOJIB30BAHUHI
DIIEKTPOMArHUTHBIX BOJIH B TEXHHKE. YUacTHe

B III/ICKYCCI/II/I

00 3J7IeKTPOMAarHUTHOM 3arpsA3HEHUN OKPY)KaIOIIei
Cpe/pl.

Pabota B rpymnmax mpu IaHUPOBAHUH,
IIPOBEICHUU U UHTEPIIPETALNU PE3YIbTATOB
OIIBITOB U aHAJIU3€ JOMOIHUTEIbHBIX

MCTOYHHUKOB MH(OPMALIUH 110 TEME

2.3

Ontuka

10

I'eomeTprueckas onruka.

[IpssMONMHENHOE PACIIPOCTPAHEHUE CBETA B
onHoponHou cpene. Jlyua ceera. ToueuyHsbli
ucTOYHUK cBeTa. OTpaxeHue cBeTa. 3aKOHbBI
OTpakKCHHUSI CBeTa. IToctpoenue
M300paxeHHH B IJIOCKOM 3epKae.
[Ipenomiienne cBeta. 3aKOHBI NPEIOMIICHUS
CBeTa. AOGCOTIOTHBIN MOKa3areib
IIPETOMJIEHUSI. [Tonuoe BHYTpPEHHEE
orpaxkeHue. IIpenenbHBId Yrojl IOJIHOTO
BHYTPEHHETO OTPa’KEHUS.

Hucnepcusi csera. CinoxHbI cocTaB 6esnoro
cBerta. [[Ber.

Cobuparoliue 1 paccenBaroIIfe JTMH3BI.
Tonkas nmuH3a. POKYCHOE paCcCTOSIHUE U
ONTHUYECKasl CHJIa TOHKOW JIMH3BI.
[TocTpoenue n300pakeHU B COOMPAIONTUX U
paccenBaronux JuH3ax. @opmysa TOHKOMN
JIMH3bI. Y BEJIMYEHUE, 1aBaEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUYECKOU

W3yuenue siBI€HUS TOJTHOTO BHYTPEHHETO
OTpaXEHMsl, €ro IPUMEHEHHUS B CBETOBO/IE.

N3ydeHne Mozeneil MUKpOCKOIa, TEIECKOTIA.
[Tonydenue crmekTpa C TNOMOIIBIO MPU3MBI U
JU(PPaKIMOHHON PELIeTKH.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.
HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.
OObscHEHNE IPUHLUIIOB IEHCTBUS U YCJIOBUMN
0€301acHOro MPUMEHEHUS OUKOB, JIYTIbI,
¢doToannapara, NPOEKIIMOHHOTO anrapara,
MHUKPOCKOIIA, TEJIECKOIA, BOJJIOKOHHOHN ONTHUKH,
Tu(hPaKIIMOHHON PeUIeTKH, MOJISIPOHIa.

Pemenne pacueTHBIX 3a7a4 C SIBHO 33JJaHHON
(bu3NYECKO MOJENBIO C UCTOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (pOPMYJI T€OMETPUUYECKON
ONTHKH.

IToctpoenue " OINMCAaHNE n300pakeHus,
CO3/1aBa€MOTI0 MIIOCKUM 3€PKAJIOM, TOHKOU JIMH30M.
PaccmoTpenune  mpenenoB  NPUMEHUMOCTH
T€OMETPUYECKOM ONTUKH.
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ONTHKHU.
Bonnosas ontuka. UHTepdhepenius cera.
KorepeHTHbIE ICTOUHUKH. Y CIIOBUS
HaOJI0/IeHUsT MaKCUMyMOB U MUHUMYMOB B
UHTEPPEPEHITMOHHON KapTUHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpakmus ceeta. AudpakironHas penieTka.
YcnoBue HaOMIOIEHUS TJIaBHBIX MAKCUMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera. Texuuueckue
YCTPOMCTBA W MPaKTUYECKOE IPUMEHEHHUE:
OYKH, JTyma, (hoToanmapar, IpOeKIIHOHHBIH
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PELIETKA, OJISIPOH]L

Pacrio3naBanue QU3NYECKUX SBJICHUN B OIBITAX H
OKPYKaIOIIEeH >KM3HU: TPSIMOIMHEUHOE
pacrnpocTpaHEHHUE CBETA, OTPAKEHUE, IIPETIOMIICHUE,
unTepdepeHus, 1udpaKius | Mosipyu3aius CBeTa,
JUCIIEpCHUs CBETA.

W3ydenue ycnoBuii HaOIIOJCHUS MAaKCUMYMOB U
MUHUMYMOB B HMHTEPPEPEHIIMOHHON KapTUHE

OT JBYX CMH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.
YcnoBue HaOIIOICHUS TJIAaBHBIX MAaKCUMYMOB TIPH
MaJeHu MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIUOHHYIO PEIIETKY. AHAIN3 ONTUICCKUX
SBIIGHUN C KCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEITHOTO PacpOCTPAHEHUsI CBETA, 3aKOHBI
OTpaKeHUsI CBETa, 3aKOHBI IIPEIOMIICHHUS CBETA.
Onucanue ONTUYECKUX SBJICHUN C HCTOJIb30BaHUEM
bu3nYecKUX BeNWYNH: POKYCHOE PACCTOSHUE U
ONTHYECKasi CUJIa JIMH3BI

Hroro no pazaeny

24

Pa3nen 3. OcHOBBI crIeMAJIBHON TEOPUM OTHOCUTEIBbHOCTH (Fanee — CTO)

3.1 | OcHOBHI crienUaIbLHOU 4 ['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM Pemmennie kauecTBEHHBIX 337a4 C OMOPOI Ha
TEOPUH OTHOCUTEILHOCTH MexaHuku. [loctynaTsl cienuanbHOM Teopun | u3ydeHHble moctynaTsl CTO.
OTHOCHUTENIbHOCTH: HHBAPUAHTHOCTh MOy | Mcmonbp3oBanue WHMOPMALMOHHBIX TEXHOJIOTHIMA
CKOPOCTH CBETa B BaKyyMe, TPUHIIHIT JUTSL TIOUCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIIUU
OTHOCUTENbHOCTH DHWHIIITEITHA. U TpeAcTaBleHus] UHOOpPMALUA TIPU TOJATOTOBKE
OTHOCHUTETHHOCTD COOOTIIeHNH O TpaHWIAX TPUMECHUMOCTH
OJTHOBPEMEHHOCTH. 3aMe]IeHuE BPEMEHU U KJIACCHYECKON MEXaHUKH U OCHOBAX
COKpAILIEHHUE JUIMHBI. DHEPTUS U UMITYJIbC CTO
PENATUBUCTCKON YacTUIIbl. CBSI3b MAcChI C
SHEPTUEW W UMITYJIbCOM PEISATUBUCTCKOMN
YaCTUIIBI. DHEPTHsl TOKOsI
Hroro mo pazneny 4
Pa3nen 4. KBantoBas pusuka
4.1 | DneMeHThI KBAaHTOBOM 6 ®oronsl. Popmyna I[lnanka cBs3u sHeprun| Habmonenue gorodddexra Ha ycTaHOBKE C

OIITUKHU

(hoTOHA C €ro YaCTOTOM.

I[IUHKOBOM I1acTHHOM. MccienoBanue 3aKOHOB
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DHeprust 1 UMITYIIbC (POTOHA.

OTKpBITHE U UCCIICIOBAaHUE
¢doroaddexra. OnbiTer A.I'. Cronerona.
3akonbl pororddexra. YpaBHEeHHE
Duinmreina s Gorodrddexra.
«Kpacnas rpanuna» dpotodrddekra.
Hasnenue ceera. Onbitel [1.H. JIeOenera.

XUMHYECKOEe JNIEUCTBUE CBeTA.
Texnuueckue YCTPOMCTBA U
MPaKTUYECKOE MpUMEHEHHUE:

¢dotornemMeHT, (HOTOMATIMK, COTHEUHAS
OaTapest, CBETOIUO/

BHemtHero gorodddexra.

OOBsICHEHNE OCHOBHBIX IIPUHITUIIOB JICHCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKMX KaK: (JOTOIIEMEHT,
(dboTomaTuMK, CONTHEUHAs OaTapes, CBETOIUO; U
YCIIOBUH MX 0€30MacHOTO MPUMEHEHUS B
MPaKTUYECKON KU3HH. PellieHne pacueTHbIX 3a1a4 C
SIBHO 3a/IaHHON (PU3UYECKON MOJIENIBIO C
HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M (POPMYIT
KBAaHTOBOM ONTHKH. PellleHre KaueCTBEHHBIX 3a7a4 C
OTOPOY HA U3yYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
KBAaHTOBOM OITHKH.

Pacnio3naBanue (u3nueckux sBIEHUN B Y4eOHBIX
ombITax: QoTrodnekrpuueckuii  3ddexr, ceroBoe
JIaBJICHUE.

Ornucanue U3y4yeHHBIX KBAHTOBBIX SBJICHUM U
MIPOIIECCOB C UCIOJIb30BaHUEM (PU3NUYECKHUX
BEJIMYUH: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA
BOJIHBI M YAaCTOTA CBETA, SHEPTHUSI U UMITYJIbC (POTOHA

4.2

Crtpoenue aToma

Monens atoma  TomcoHa. O1BITEI
Pezepdpopna mo paccesHUIO — O-4acTHIL.
[Inanerapnas moxens aroma. IloctymnaTsl
bopa.

Wznydyenue u nornomieHre (OTOHOB MpHU
Iepexo/ie aToMa ¢ OAHOTO YPOBHS DHEPIUU HA
npyroii. Buasl ciektpoB. CriekTp ypoBHEH
SHEPIUH aTOMa BOJOPOAA.

BomnHoBEIe cBolcTBa 4acTul. BoOmHEI 1€
Bpoitnsa. KopryckynsspHO-BOJIHOBO Tyaliu3M.
CHOHTaHHOE U BBIHYKJEHHOE U31yYEHHE.
Texnuueckue YCTPOMCTBA 51
MIPAKTUYECKOE TPUMEHEHHUE:

CIEKTPAJIbHBINA aHaJIN3 (CIIEKTPOCKOIT), JIa3ep,
KBAHTOBBIN KOMITBIOTEP

Nzyuenue monenu onwita Pesepdopna. Ilposenenne
HKCIEPUMEHTA 110 HAOJIIOICHUIO IMHEHYaToro
criekTpa. OreHka abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEeN U3MEepeHUH (PrU3nUecKrX BEJINYHH.
N3yuenune monenu aroma: ToMCOHa, IJIaHETApHOU
MOJIETIN aToMa, Mozenu atoMa bopa.

N3yuenune cnekrpa ypoBHEW JHEPIUM aTOMa
Bosioposia. OObsICHEHUE TPUHLIUIIOB IEMCTBUS U
yCIIOBUHM 0€30M1acCHOr0 MPUMEHEHHS! CIIEKTPOCKOTIA,
Ja3epa, KBAaHTOBOT'O KOMIIBIOTEPA.

Pemennie kauecTBEHHBIX 3a7a4 C ONOPOI Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE
sBieHus no teme «CTtpoeHnue aroMay. Pacno3naBanue
($U3NUECKUX SIBICHUH B y4eOHBIX OIBITAX:
BO3HHUKHOBEHHE JINHEWYATOT0 CIEKTPA U3Ty4eHUSI.
AHann3 KBaHTOBBIX IPOLIECCOB U SIBICHUN C
UCIOJIb30BaHueM noctynaaToB bopa
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4.3

ATOMHOE SApO

DKCIEpUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh
CTPOEHHUS s/Ipa.

OTKpbITHE paInOaKTUBHOCTU. OIBITHI
Pesepdopna no onpeneneHuo cocraBa
paavoaKkTUBHOIO U3nydeHus. CBolicTBa
anbda-, 6era-, raMMa-u3TydCHUSI.
BnusiHue paguoakTUBHOCTH Ha KUBBIE
OpPraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eitzendepra-lBaneHko.

3apsn sapa. MaccoBoe 4uciIo sipa.
N3otomsl.

Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmaj. ["amma-
n3JlydyeHue. 3aKOH paJuOaKTHBHOIO
pacnaza.

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHble CUIIBL.

Jledext Maccol siipa. SnepHble peakuu.
[enenue u cuHTE3 SAEP.

SnepHslii peakTop. TepMOSIEpHBIN CUHTES.
[IpoGieMbl 1 TepCHEKTUBBI AAEPHOMN
JHEPreTHKHU.

DKOJIOTUYECKHE aCIEKThI sIepHON
JHEPreTHKHU.

DnemeHTapHbIe YacTUllbl. OTKpPBITHE
MIO3UTPOHA.

MeTtop1 HaONMIOIEHUST U PETUCTPALUU
2JIEMEHTAPHBIX YACTHII.
@yH/IaMEHTAJIbHBIE B3aUMOJICUCTBUSI.
EnuncTBO (DM3nyeckoit KapTHHBI MUpA.
TexHu4eckue ycTpoucTBa M MPAKTUYECKOE
IIPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siiepHbIi peakTop, aTOMHAs

N3yuenue 9KCIIEPUMEHTOB, JIOKa3bIBAIOLINX
CJI0’KHOCTB CTPOEHHUSI AaTOMHOTO sIpa.
HccnenoBanue TpeKoB 4acTUll (110 TOTOBBIM
dbotorpadusam). U3yuenue saepHbIX CHUI,

AJIEPHBIX PEaKLUi CUHTE3a U paclaja,
TEPMOSIACPHOIO CUHTE3a.

W3yuenne HyKJIOHHOH Mozenu sapa [ eiizendepra-
NBanenko. OObsICHEHUE YCTPOMCTBA

U IPUMEHEHUs J03UMeTpa, Kamepsl Buiibcona,
SAJIEPHOTO PEAKTOPa, AaTOMHON OOMOBI.

Pemenue 3amau ¢ onopoit

Ha MOJIyYCHHbIE 3HaHUs, B T.4. O 3apsiie U MACCOBOM
qucie sijpa.

Pacnio3naBanue ¢pu3nyeckux SBIEHUN B y4eOHBIX
OIBITaX U B OKPYKAKOIIEH

JKU3HU: €CTECTBEHHAs U UCKYCCTBEHHAs
PaZ0aKTUBHOCTD.

Onucanne KBaHTOBBIX SIBJIEHUN M ITPOLIECCOB C
MCIIOJIb30BaHNEM (PU3NYECKUX BETMYMH: NTEPHO]T
II0JIypacnazia, YHEPIrusl CBSI3U aTOMHBIX SIIED,
nedeKT Macchl Aapa. AHAINU3 MPOLIECCOB U SIBICHUN
C MCIOJIb30BaHUEM 3aKOHOB U IIOCTYJIATOB: 3aKOH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHMsI MacCOBOT0 YMCIIA, OCTyaTsl bopa,
3aKOH paIn0aKTUBHOTO pacnaja.

VYdacTue B paboTe Kpyrioro cronia
«DyH/1TaMEHTaIbHbIE B3aUMO/ICUCTBHUS.

EnuncTBO pu3nyeckoil KapTHHBI MUpa».
Ucnonp3zoBanne nHPOPMAITMOHHBIX TEXHOIOTHHA TS
IIOMCKA, CTPYKTYPUPOBaHUs, UHTEPIPETALUN U
npe/icTaBiIeHus] UHpOpMallMM TPU MOATOTOBKE
COOOILIEHUH O MPUMEHEHUH 3aKOHOB KBAaHTOBOM
(GU3HUKHN B TEXHUKE U TEXHOJIOTHUSX, SKOJIOTMUECKUX
acreKTax sAEpHON 3HEPreTUKU
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oomba

Uroro no pazgeny 15

Pa3nen 5. DjeMeHTBHI ACTPOHOMHUM U ACTPOPU3UKH

5.1 | DneMeHTEI 7 Orarnbl pazBuths actpoHomuu. [Ipuknagnoe u | [ToaroroBka cooOmieHnid 00 3Tanax pa3BUTHS
aCTPOHOMHUHU U MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMUH. aCTPOHOMUHU, O MPHUKIIATHOM U MUPOBO33PEHUECKOM
acTpou3uku Bunx 3Be3gnoro neba. Co3Be3nus, SpKue 3HAYEHUU ACTPOHOMHUHM, O METOJAX MOJTYYEHUS

3BE3/IBI, INIAHETHI, UX BUAUMOC ABHIKCHHC. Hay4HbBIX aCTPOHOMUYECKUX 3HAHUM, OTKPHITHSIX B
ConHeuHas cucTeMa. COBPEMEHHOMN aCTPOHOMHUHU.
Connne. CojHeuHass aKTHBHOCT. N3yuenue coBpeMEeHHBIX MPEACTABICHHH O
Hctounuk sueprun CoJiHIla ¥ 3B€3/1. 3BE3/bl, | MPOUCXOKACHUU U 3BOJIOIMK COJIHIIA U 3BE3/I.
HX OCHOBHBIC XapaKTEepPUCTUKU. Jlnarpamma N3yuenune TUTIOB TaJIaKTUK, PaJAHOTATAKTUK U
«CTHEKTPAJIbHBIN KJIACC — CBETUMOCTB. KBa3apoB.
3Be3 bl ITIaBHOM IIOCIICA0BATEIIHLHOCTH. N3yuenune nBuxeHns HEOECHBIX TEJ, YBOJIOIIMHI
3aBHCHMOCTh «Macca — CBETUMOCTEY JIJIS 3Be3/ U BeeneHHoi, mpoleccoB, MPOUCXOIAIINX B
3Be3/] TJIaBHOM IOCJIeJOBATCIbHOCTH. 3B€3/aX, B 3BE3IHLIX CHCTEMaXx, B
Buytpennee ctpoenue 38e371. COBpeMEHHBIC | MEXKTaTaKTHIECKON cpele, MacTabHOM
MPEACTABICHUS O MPOUCXOKACHUH U CTpyKTYyphl Beenennoif. O0bsiCHEHHE pacIupeHHs
spomoruu CoHIIA U 3Be3[. DTalbl JKU3HA Bcenennoii Ha ocHOBe 3aKoHa Xa00ia.
3BE31. [ToarotroBka Kk 0OCYXIEHUIO HEPEIIEHHBIX
Mneunsiit  Ilyte — Hama Tanaktuka. | npo6iieM actpoHoMuu. [IpoBenenue HabmoneHnit
Ilonoxxenne u gBmwkenne CoaHia B | HEBOOPYKEHHBIM I1a30M C UCIOJIb30BAHUEM
I'amakTrke. TUITBI TaJaKTHK. KOMITHIOTEPHBIX TIPHIIOKEHUH JJI ONIpeIeTICHUs
PanuoranakTuku u KBa3aphl. MOJIO’KEHUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
UepHble ABIPHI B sIpax TaaKTHK. JIaTy: OCHOBHBIE co3Be3ausi CeBEpHOTO MOMyIIapus
Bcenennas. Paciunpenue BeeneHHol. 3akoH | U IpKH€ 3BE3/1bl.
Xab0ma. [TpoBenenune HabmoAeHMI B Teneckomn JIyHbI,
Pazberanue ranaktuk. Teopus bonbiioro mianer, Mutednoro Ilyru. Yuactue B quckyccuu o
B3pbIBa. PenmnkTOBOE M3ITyUeHHE. HEPENICHHBIX MPo0IeMax aCTPOHOMHUU
MacmtabHast cTpykTypa BceeneHHoi.
MeraranakTuka. Hepemennsie
poOIeMbI
ACTPOHOMUU

Hroro no pazneny 7
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Pa3nen 6. O6o0maromee noBTOpeHue

6.1 | Obobmatoiee MOBTOPEHUE

O06o001IeHNne U CUCTeMaTU3aIUs COIePIKAHMUS
pazzenoB Kypca «MexaHuKay,
«MonekynsipHasi GU3MKa U TEPMOJAUHAMUKAY,
«QnekrponrHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CIIELUATIbHON TEOPUU
OTHOCHUTENIbHOCTHY, «KBaHTOBas (hu3HKay,
«ONEMEHTHI aCTPOHOMHH U aCTPOUBUKIY.
Ponb pusmku u actpoHOMUH B
9KOHOMHYCCKOM, TEXHOJIOTHUISCKOM,
COIIMAIBHOM W ATHYECKOH cepax
NESITEIbHOCTH YEJI0OBEKA, POJIb U MECTO
(U3MKN U aCTPOHOMHHU B COBPEMEHHOMN
Hay4yHOM KapTUHE MUpA, 3HaYCHHE
oInucaTeIbHON, CHCTEMaTU3UPYIOLIEH,
OOBSICHATENIEHOW ¥ MPOTHOCTHYECKON
GbyHKIUH GU3NYECKOi TEOPUH, POIh
¢u3nueckoil reopun B GOPMUPOBAHUU
NpeJCTaBIeHUNA O PU3NYECKON KapTHHE
MHUpa, MeCTO (PU3NYECKON KapTHHBI MUpa B
00111eM psAZly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

Yyactue B JOUCKYCCHU O pold  (U3UKH Hu
aCTPOHOMHH B pa3IMYHBIX cdepax IaesATeTbHOCTH
yenoBeka. IloaroroBka cooOlIeHUM O  MeECTe
(U3UYECKON KapTUHBI MHpa B PSAIY COBPEMEHHBIX
MPEJICTABICHUNA O IPUPO/IE.

Brinonnenue y4eOHBIX 3aJIaHHH,
JIEMOHCTPHUPYIOLIUX OCBOCHUE OCHOBHEIX
MOHATHM, PU3NUECKUX BETUYHUH U 3aKOHOB Kypca
¢u3uku 10-11 xmaccos

Hroro no pasaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KoaundecTBO 9acoB Ha

Ypoka NpaKkTHYecKue padoTbl

1 ®usznka — Hayka O mpupone. HayudHble MeTOnbl NO3HAHUSA
OKpY’KaIoIllero Mupa

5 Pone 1 Mecto ¢u3uku B GOPMUPOBAHUN COBPEMEHHOW HAaydyHOU
KapTHUHBI MUPA, B IPAKTUYECKOU 1€ATEIbHOCTH JTIOAEH

3 Mexannyeckoe nBHkKeHHE. (OTHOCUTEIBHOCTh MEXaHUYECKOIO
nBuxkeHus. [lepemenienue, CKOpocTb, YCKOPEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWMHOE JBUYKEHUE

5 PaBHOyCKOpEeHHOE NPSIMOJIMHEWHOE ABUKEHUE

6 CBoboaHoe najzieHne. Y cKkopeHrue CBOOOIHOTO MaIeHuUs

7 KpuBonunelinoe aBuxeHue. J[Br>keHHUEe MaTepUaTIbHONW TOUKH MO
OKPY>KHOCTH

8 [Ipunmun otHocurenbHOCTH ['anunes. MHepuuanbHbIE CHUCTEMBI
otcyeTta. [lepBbiit 3akoH HproToHa

9 Macca tena. Cuna. [lpunuun cyneprno3uiuu cuwi. Bropoit 3akon
HproToHa 1151 MaTepuanbHOM TOUKU

10 Tpertnii 3akoH Hpr0TOHA 1151 MaTepUATIbHBIX TOYEK

11 3akoH BcemupHoro taroreHus. Cuma T1spkectu.  llepBas
KOCMHUYECKasi CKOPOCTh

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

13 Cuna tpenus. Koapouiment tpenus. Cuiia conpoTUBIIEHUS TTPU
JBUKEHUHU TeJa B )KUIKOCTH WIIU ra3e
[ToctynatensHoe M BpallaTelIbHOE JIBUXKEHHE aOCOJIFOTHO

14 TBEPAOro Tena. MowmeHt cuibl. [lnedo cunbl.  YcmoBus
paBHOBECHSI TBEPAOTO TeENa
Nmnynbc MaTepuaabHOM TOYKHM, CUCTEMbI MaTepUaIbHBIX TOYEK.

15 Nmnynsc cunbl. 3aKOH COXpaHEHHMs HUMIyJbca. PeakTuBHOE
JIBUKEHUE
Pabora wu  momHocte cuibl.  KuHerumdeckas — sHeprus

16 MaTepuanbHOW TOukHu. TeopemMa 00 M3MEHEHUM KHHETHUYECKOW
SHEPrUu
[TorenumaneHas osHeprus. lloTeHnmanbHass »SHEpPrus ymnpyro

17 nedopMUPOBaHHON TpYXHUHBI. [loTeHIManbHAsT SHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
[loTeHunanpHble M HEMOTEHUMaJIbHble CHIIbL. CBs3b pPabOTHI

18 HENOTEHUNAIbHBIX CHUJ C MU3MEHEHHUEM MEXaHMYECKOW 3HEpPIHH
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUs MEXaHUYECKON SHEPIuU
JlabopaTopHas pabota «lccinemoBanue cBs3u pabOTBI CHIIBI C

19 U3MEHEHHEM MEXaHWYECKOW DHEPrMM Tela Ha IpUMEpe 1
PaCTSKEHUS PE3UHOBOTO KIyTay

20 KonTponpHas padora no teme «Kunemaruka. /lunamuka. 3aKoHbI
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COXPAaHCHUS B MEXaHHUKCEY

OCHOBHbBIE TOJOXEHUS MOJEKYJIIPHO-KMHETUYECKOW TEOpUHU.

21 bpoyHnoBckoe nmwkenue. Juddys3us

29 XapakTep [IBMKEHHS M B3aMMOJCWUCTBUS 4YaCTHIl BEIECTBA.
Mopenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPABIX TEI

23 Macca monekyn. KonmnyectBo Benectsa. [locTosinnast ABorajapo

o4 TemmoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana
temnepatyp Llenbcus

25 Nneanpubiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT
AOcoytoTHas Temrmeparypa Kak Mepa CpelHed KHHETHYECKOM

26 SHEPruu  JBWXKEHHUS  MOJEKyJd. YpaBHeHHe MeHjeneeBa-
Knaneiipona

27 3akoH JlanbpToHa. ["a30BbIC 3aKOHBI

28 JlaboparopHast pabota «lcciienqoBanue 3aBUCHMOCTH MEXIY
rapaMeTpamMH COCTOSIHUS Pa3pesKeHHOro ra3a»

29 W3ompouieccel B HMOeanbHOM raze M WX TIpaduyueckoe
IIpe/ICTaBICHHE
BuyTpenusis sHeprusi TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI

30 e€¢ u3MmeHeHus. KommdecTBo TerioTsl W pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJICAJIbHOTO Ta3a

31 Bujbl Teronepenaun

32 VYaenbHas TemI0EMKOCTh BemiecTBa. KolMyecTBO TEMIOTHI MPU
Teruonepenave. AnnadbaTHbINA IpoIecc

33 IlepBbIi 3aKOH TEPMOJMHAMHKM M €ro IPUMEHEHHE K
u3oImpoueccam

34 HeoOpatumocts mporieccoB B mpupoae. Btopoil  3akoH
TEPMOJAUHAMUKHI

35 [Tpunmun nevicreus u KII/I TenmoBoi MalinHbI

36 uka Kapnao u ero KI1/{

37 DKOJI0rH4ecKue MpoOIeMbl TEII0IHEPTETUKU

38 O6oOmaromuit  ypok  «MonekynsipHas  ¢usuka. OCHOBBI
TEPMOJIUHAMUKN»

39 Kontponbnas pabora mo teme «MonekymsipHas ¢puszuka. OCHOBBI
TEPMOANHAMUKI

40 [TapoobpazoBanue u koHaeHcanws. VcrapeHue u KuneHue

a1 AOcomoTHass U OTHOCUTENbHAas  BIAKHOCTH  BO3AYyXa.
Hacsiennsriit nap
Teépnoe Teno. Kpucrammueckue u  aMopdHble  Tena.

42 AHM30TpOTIMS  CBOMCTB KpHUCTAIOB. JKWJKME KpUCTaJUIbL.
CoBpemMEeHHbIE MaTepHAIIBI

43 [InaBneHue u KpucTaIM3auus. YJenbHas TEIIOoTa IJIABICHUS.
CyOmmmartust

44 YpaBHeHHE TEIJIOBOTO OaaHca

45 OnekTpu3aiusi  Tel.  OJJNeKTpuYecKuid 3apsa.  J[Ba  Buma
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ANEKTPUUYECKUX 3apsI0B

[IpoBOAHMKHM, JUANEKTPUKM U MOJYINPOBOJHUKU.  3aKOH

46 COXPAHEHHUs IEKTPUUYECKOTO 3apsia

47 B3aI/IMoz[eI7ICTBE/Ie 3apsigoB.  3akoH  Kynona.  ToueuHslit
IEKTPUYECKUH 3apsij

48 Hanpsk€HHOCTB 27IEKTPUYECKOTO 1o ITpuHuun cynepnosuuuu
EKTPUYECKUX MOJIEH. JINHNN HanpsyKEHHOCTU

49 Pabora cun anexkrpocratuueckoro nosd. [lorenuuman. PasHocTsb
IIOTEHLIUAJIOB

50 [IpoBOAHMKM W JUAJIEKTPUKUM B 3JIEKTPOCTATUUECKOM IIOJIE.
JusnexTpudeckas IpOHULAEMOCTh

51 OnekrpoémkocTh. KoHmeHncarop

52 DneKTpOEMKOCTh IJIOCKOTO KOHJIEHCaTopa. OHeprus
3apsHKEHHOI0 KOHAEHCAaTopa

53 Ha6opaT0pHa;1” pabora "U3mepenue BIEKTPOEMKOCTH 1
KOHJIEHCAaTopa
[IpyHopn  pgedcTBHsT W NPUMEHEHHE  KOHJIEHCAaTOpOB,

54 KOIIUPOBAJILHOTO anrapara, CTpPYHHOTO IIpUHTEpA.
DnexTpocTaTuecKas 3aluTa. 3a3eMIeHHEe EKTPonpudopoB
DNEeKTPUYECKUI TOK, YCIIOBUS €ro cyliecTBoBaHus. [locTosHHBIN

55 Tok. Cuna toka. Hanpspokenune. Conporusiienue. 3akoH Oma st
y4acTKa Lenu
[locnenoBarenbHOE, MapajljieIbHOE, CMEIIAHHOE COEIMHEHUE

56 npoBoiHUKOB. JlaGopaTopHas pabota «l3ydeHHe cMelmaHHOTO 0.5
COEJIUHEHUS PE3UCTOPOBY

57 PabGota ¥ MOIIHOCTH 3JIEKTPUUYECKOrOo TOKa. 3akoH Jxoy:s-
Jlenna
3akoH OMa I TONHOM (3aMKHYTOM) AJIEKTPUYECKOW Ienu.

58 Kopotkoe 3ambikanue. JIaboparophas padora «M3mepenune I/1C 0.5
MCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS)

59 KonTponbHas pabota no Teme "DnaexkTpoauHamMuka'

60 O06o06marmuil ypok «JIEeKTPOTHHAMUKA
DNeKTpOHHasl MPOBOJUMOCTb TBEPHABIX METAIIOB. 3aBUCHMOCTb

61 COIIPOTHUBIICHUS METAJIJIOB oT TEMIIEPATYPHI.
CBepXIpoBOAMMOCTh

62 OnexTpuuecKkui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

63 [TomynpoBOIHUKH, UX COOCTBEHHAs U MPUMECHAs! IPOBOJIUMOCTb.
CsoiicTBa p—Nn-niepexoja. [lonynpoBogHUKOBBIE IPUOOPHI

64 DJIEKTPUYECKUH TOK B PAacTBOpax M pacIuiaBax 3JIEKTPOIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLUALUSA. DIEKTPOIIN3

65 Onektpuueckud  Tok B razax. (CaMoCTOATENbHBIA U
HECAMOCTOSITENbHBIN pa3psia. Moinuus. [1nazma

66 DnexTpuueckue NpUOOpPHl M YCTPOMCTBA M MX MPAKTUYECKOE
npuMeHeHue. [IpaBuia TeXHUKH 0€301MacHOCTH

67 KontponbHast pabota mo teme «nekTpoctatuka. ITocTossHHBIH
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AJIEKTPUYECKUM TOK. TOKM B pa3iIMyHBIX Cpeaax»

68

PesepBHblii ypok. O6o06matonuii ypok no remam 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 68
U3 HUX YPOKOB, OTBEJCHHBIX HA KOHTPOJIbHYIO paboTy: 4
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11 KJIACC

Ne
ypoka

Tema ypoka

KoanuecTtBo 4acoB
NpaKTHYeCKHue padoThbl

Ha

[TocTositHHBIE MarHUTBHl M UX B3aUMOJEHCTBHE. MarHuTHoe
nosie. BekTop MarHMTHOM WHAYKUMHU. JIMHMM MarHuTHON
WUHIYKIHUH

MaruutHoe mnoJsie mpoBOJAHMKA C TOKOM. OmnbIT Dpcrena.
B3anMopeiicTBHe TPOBOIHUKOB C TOKOM

JlaboparopHas pabora «M3ydeHHe MArHUTHOTO TIIOJIS
KATYIIKHA C TOKOM»

JleiicTBrE MarHUTHOIO MOJIS HA MPOBOJHUK ¢ TOKOM. Cuia
Awmnepa. JlaboparopHas pabora «ccinenoBanue necTBus
IIOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOM»

JlelicTBME MarHUTHOIO TOJIS HA JBHKYLIYIOCS 3apsIAKEHHYIO
yactuny. Cuna Jlopenna. Pa6ora cuinel Jlopenna

OnexkTpoMaruuTHas UHAYKOUs. [IoTok BekTopa MarHUTHOU
uHaykuud. OJIC uHAyKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykiuu Papazes

JlaboparopHas paboTta «UccnenoBanue SBIICHUS
AJIIEKTPOMATHUTHON UHAYKITUN

WHIyKTUBHOCTB. SIBnenue CaMOUHIYKITUH. SJIC
CAaMOMHIYKIIUU. ODHEPrusi MArHUTHOTO TOJS KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Texumueckne yCTpOﬁCTBa N UX MPUMCHCHUC:. IMOCTOAHHBIC
MAarHurThl, OJICKTPOMAIrHuTHhI, QJICKTPOABUIATCIIb,
YCKOPUTEIHN 3JICMCHTAPHBIX YaCTUI, MTHAYKIIMOHHAA I1CYb

10

O6o0maromuii YpOK «MarnutHoe noJie.
DneKTpOMarHUTHASI MHIYKIIHS

11

KOHTpOJ’IBHaﬂ pa60Ta nmo TeMe «MarduTHoe 1oje.
3J'I€KTpOMaFHI/ITHa$[ HHIYKIHA»

12

CBobOonHble MexaHMueckue KojebaHus. ['apMoHMueckue
KoneOaHusl. YpaBHEHHME TapMOHUYECKHX KojeOaHUM.
[TpeBpanienue sHeprun

13

JlaGopatopHass pabota «MccnenoBaHue 3aBUCUMOCTH
nepuoja MaibIx KoseOaHul rpy3a Ha HUTH OT JJIMHBI HUTH
Y Macchl rpy3a»

14

Konebarenpubiii kOHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE
KoJeOaHusi B HWJCATHPHOM KOJIeOAaTeTbHOM  KOHTYpE.
AHaNOTUs MEXIy MEXaHUYECKUMH U DJIEKTPOMAarHUTHBIMU
KoneOaHUsIMHU

15

®opmyna TomcoHa. 3aKkOH COXpaHEHUs DHEPIUH B
U1eaIbHOM KoJie0aTeJIbHOM KOHTYpe

16

IIpencrasienue 0 3aTyXarolmux KOJICOAHUSX.
BoinyxkneHHsle MexaHuueckue KojeOanusa. Pesonanc.
BoIHyX/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs

17

[lepemennbiii TOk. CHHYCOMJAJIBbHBI NEPEMEHHBIH TOK.
MoOIHOCTh  NEPEMEHHOr0  TOKa.  AMIUIMTYIHOE |
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HeﬁCTBYIOIHee 3HAYCHUC CUJIbI TOKA U HAITPSIPKCHU A

Tpancdopmarop. [IponsBoacTBo, nepeaaya u NoTpedIcHHE

18 JEKTPUYECKON SHEPIruu
VY CTpOICTBO M MIPAKTUYECKOE MPUMEHEHHUE DIIEKTPUIECKOIO

19 3BOHKAa, TI€HepaTopa  IEpPEMEHHOIr0  TOKa,  JIMHUHU
JJeKTponepesad
DKOJIOTUYECKUE PUCKU ITPU IPOU3BOJICTBE AIEKTPOIHEPTUH.

20 Kynbrypa UCIIOJIb30BaHUs NIEKTPO3HEPIUH B
IIOBCEHEBHOM KU3HU
MexaHuueckue  BOJIHBL,  YCJIOBHSI  PaclpOCTPaHEHUS.

21 ITepuon. CkOpoCTb pacHpOCTpaHEHUS U JJIMHA BOJHBI
[Tonepeynsle ¥ NPOIOJIbHBIE BOJIHBI

29 3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. BwicoTa TOHA.
TemOp 3ByKa

23 ONEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTbH.
[IIkasyia 3J1eKTPOMAarHUTHBIX BOJIH

24 [IpuHIHMNIBL paTuOCBs3U U TeneBuAcHUsA. Pa3Butue cpencrs
cBsA3u. Paguonokanus

25 KoHntponbhas pabora «KoaeOaHust 1 BOJIHBDY

26 [TpsimonuHENHOE pacIpOCTpPaHEHUE CBETAa B OJHOPOIHOU
cpene. TodyeuHblil ICTOYHUK cBeTa. JIyd cBera

27 OtpaxkeHue cera. 3aKOHbI OTpakeHUs cBera. [locTpoenue
n300pa’keHHH B INIOCKOM 3epKajie

28 [Tpenomnenue cBerta. [lonHOe BHYTpPEHHEE OTpaKECHHE.
[IpenenbHbli yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopatopHas pabota «3mepenne MIOKa3aTess
IPEJIOMJICHUS CTEKIa»

30 Jlunzel. Iloctpoenue wuzoOpakenuit B smH3e. Dopmyna
TOHKOW JIMH3bI. Y BETMYEHUE JINH3bI

31 JlaGopatopHas pabota «Hccnenosanue CBONCTB
M300paXeHUH B JIMH3AX»

30 Hucnepcust cBera. CinoxHblil coctaB 6enoro ceera. L[Ber.
JlaGopatopHas pabota «HaOnroeHue Tucnepcuu CBETay

33 Wntepdepenius CBeTa. Judpakius CBETa.
JudpaxknuonHas pemeéTka

34 ITonepedHOCTh CBETOBBIX BOJH. [lossspu3anus ceera

35 OnTtuueckre npuOOPbl W YCTPOMCTBA M YCIOBUSL HX
0€30I1aCHOTr0 MPUMEHEHUS

36 I'paHunel  NpUMEHUMOCTH  KJIACCHUUECKOM  MEXAaHMKH.
[Toctynatel criennanbHOU TEOPUU OTHOCUTEIHHOCTH

37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3ameieHue
BPEMEHHM U COKPALLEHUE JUTMHBI

38 OHeprus MU HUMIYJIbC PEIATUBUCTCKON dacTuipl. CBs3b
MAaccChl C SHEPIUeN U UMITYJIbCOM. DHEPIUs IOKOSI

39 KontponsHast pabGora «Omntuka. OCHOBBI CHEIHATBHOM
TE€OPUU OTHOCUTEILHOCTH»

40 ®dotonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC (GOTOHA
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41

OtkpeiTe u uccnenoBanue QGorodpdexra. OnbiTel A. T
Cronerosa

42

3akoHbl ¢otodddekra. VYpaBHeHHe DUHIITEHHA IS
dororddekra. «KpacHas rpanuna» horodrddexra

43

Hasnenue cera. OmnbiTel I1. H. JleGeaeBa. Xummuueckoe
JNICUCTBHUE CBETA

44

TexHudyeckue yCTpOMCTBAa M IPAKTHYECKOE IIPUMEHEHUE:
($hOTO3IEMEHT, dboToIaTYHK, COJIHEYHAas Oatapes,
CBETOAMOJ

45

Pemenne 3aga4u mo reMe «DJIeMEHTH KBAHTOBOU OITUKN

46

Mopnens aroma Tomcona. OmbiTel  Pesepdopma 1o
paccesiHuio a-yactuil. [Inanerapuast Mmogens aToma

47

IToctynatel bopa

48

W3nydyeHue u noryomeHre GoTOHOB IPU MEPEXoie aToMa ¢
OJIHOT'O YPOBHS SHEPruU Ha Apyroi. Buasl cnekTpos

49

BonnoBeie  cBoiicTBa wactun. Bosabsl  ge  bpoins.
KopnyckynsapHo-BonHoBoM — ayanusMm. CHoHTaHHOE U
BBIHYX/ICHHOE U3J1y4EeHHE

50

OtkpeiTie paguoaktuBHOCTH. OnbiTel  Pesepdopma mo
OTIPEICNICHUIO COCTABA PAJIMOAKTUBHOTO H3ITYYCHHUSI

51

CpoiictBa anb(da-, Oera-, ramma-uziaydeHus. BiusHue
PaIMOaKTUBHOCTH HA KUBBIE OPTaHU3MBbI

52

OTkpbITHE TIPOTOHA M HEeTpoHA. M30TOMNBI. ANb(ha-pacma.
OJEeKTpOHHBIM M TO3UTPOHHBIA Oeta-pacman. [amma-
U3IIy4eHUE

53

OHeprusi CBSI3U HYKJIOHOB B siApe. SIAepHble peakuuH.
S nepubii peaxTop. [TpoGnemsrl, MIEPCTIIEKTUBHI,
JKOJIOTUYECKHUE ACIIEKThI IAEPHON DHEPrETUKU

54

OnemeHTapHble 4acTHIbl. OTKpBITHE MO3UTpPOHA. MeTozsl
HAOJIOJIEHUsI W PEerucTpaluy d>JIEMEHTApHBIX YaCTHILL.
Kpyrneiii  cron  «®yHIaMeHTalbHbIE B3aUMOJEHCTBUS.
EnuHcTBO M3nueckoil KapTUHBI MUpa»

55

Ortanbl  pa3BuTusi  actpoHomuu.  [lpuknanHoe u
MHUPOBO33PEHUYECKOE  3HAUYEHHWE  acTpOHOMHUH.  Bupg
3B€3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, TUIAHETHI, UX
BuauMoe aBrxkeHne. ColaHeuHas cucTeMa

56

Connue. ConHeyHass aKTUBHOCTh. VICTOYHUK »HEpruu
CouHita 1 38311

57

3BE3/1bI, UX OCHOBHBIE XAPAKTEPHUCTHUKHU. 3BE3/bI TNIABHOU
MOCJIEN0BATEIbHOCTH. BHYTpeHHee  CTpoeHHe  3BE3N.
CoBpeMEHHBIE TMPEACTABICHUS O NPOUCXOXKICHUH U
sBosironny CosHLa U 3BE€37

58

Mineunsiii IIyre — nHama ['amaktuka. IlonokeHue u
nwkenne Connna B [amaktuke. [Manaktuku. Y€pHbie
JBIPBI B SIAPAxX TaJakTHK

59

Bcenennas. PasOeranue ranaktuk. Teopuss bombioro
B3phIBa. PenukTOBOE M3MyyeHrne. MeTtarajiakTuka

60

Hepemennsie npo6eMbl aCTPOHOMUH
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KonTponpHast pabGora  «DJEMEHTHl  aCTPOHOMHH H

61
acTpou3uKm»
O6oOmatomuii  ypok. Poib ¢pu3uku M acTpoHOMHUU B
62 SKOHOMHYECKOM,  TEXHOJOTMYECKOH,  COIHaIbHOH U
ITUYECKOH cdepax AesaTeIbHOCTH YeTI0BeKa
63 O6o6matomuii ypok. Poib 1 MecTo pU3MKu 1 aCTPOHOMUHU
B COBPEMEHHOM HAay4YHON KapTUHE MUpa
O6oOmatomuii  ypok. Ponbp ¢dusumyeckoit Teopuu B
64 (GbOpMUPOBAHUM TIPEACTABICHUN O (U3HUECKON KapTHHE
Mupa
O6o6maromuii ypok. Mecto huU3U4YeCKOil KapTHHBI MUpa B
65 o0meM  psay  COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE
66 [ToBTOopenue. MaruutHoe 1mosne. DJIEKTPOMarHUTHas
WHIYKIHS
67 [loBTopenue. Ontuka. OCHOBBI CIELUATBHOW TEOPHUH
OTHOCHUTEJIbHOCTH
68 [ToBTOpenue. KBanrosas ¢usnka. D1eMeHThl aCTPOHOMHUHU U

acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
U3 HUX YPOKOB, OTBE/ICHHBIX HAa KOHTPOJIbHYIO paboTy: 4
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NEPEYEHb (KOAU®UKATOP) PACHOPEJEJIEHHBIX IO KJIACCAM IPOBEPSIEMBIX
TPEBOBAHUM K PE3VJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIbHOM

ITPOI'PAMMbI

CPEJHEI'O OBIIEI'O OBPA3OBAHUA n SJIEMEHTOB

COJAEPKAHUSA 11O ®U3UKE.

ITPOBEPAEMBIE

TPEBOBAHUSA K PE3YJLTATAM OCBOEHHUS OCHOBHOM

OBPA30BATEJIbHOMN IIPOT'PAMMBI

10 KUIACC

Konx mposepsiemoro
pesyJbrara

[IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
MIPOrpaMMBbI CpEHETo 00111ero 00pa3zoBaHus

10.1

JIeMOHCTpHpOBAaTh Ha MpPHUMEPAaX pOIb M MeCcTo (GU3UMKM B (PopMHUpOBaHUH
COBPEMEHHOM Hay4yHOW KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKH U
TEXHOJIOTMH, B IPAKTUYECKOMN IEATEIBHOCTH JHOAECH

10.2

YyuTeiBaTh  TPaHUILIBl TPUMEHEHUS  M3YYEHHBIX  (PU3UYECKHX  MOJCIICH:
MarepuaibHas TOYKa, HHEepIMadbHas CUCTEMa OTCcUeTa, a0COIOTHO TBEPJIOE TEJIO,
WJICATIbHBIN Ta3; MOJEIN CTPOCHUS T'a30B, )KUAKOCTEW W TBEPIBIX TEJ, TOYCUHBIN
AIICKTPUICCKUI 3aps]l — MPU PEIICHUH (GU3HYCCKHX 3a/1a4

10.3

Pacnio3HaBath (Qu3nueckue sBieHUS (IIPOLECChl) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHs BELIECTBA U
EKTPOAMHAMUKH: PABHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE MAaJIeHUE TeN, ABMXKEHHUE IO OKPYKHOCTH, MHEPLIMs, B3aUMOJEHCTBHE
ten; quddy3us, OpOyHOBCKOE ABHMIKEHHE, CTPOCHUE JKUAKOCTEH M TBEpABIX Tell,
M3MEHEHHE 00beMa Tesl MpU HarpeBaHuu (OXJIAXKACHHH), TEIUIOBOE PaBHOBECHE,
HCIIapeHue, KOHJEHCAlMs, IUIaBICHUE, KPUCTAIUIM3aLUs, KUIIEHHE, BIIA)KHOCTb
BO3/1yXa, MOBBINICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXK]IY IapaMeTpaMu COCTOSIHUSA Ta3a B U30IPOLIECCaX; JIEKTpU3aLus Tell,
B3aUMOJICHCTBUE 3aPsI0B.

10.4

OnucelBaTh  MEXaHUYECKOE ABWIXKCHUC, MUCIIOJIb3Yys (1)I/IBI/I‘~I€CKI/I€ BCJIIMYHHBI:
KOOpJuHaTra, IyTb, ICPEMCUICHUC, CKOPOCThb, YCKOPCHHEC, MacCa TCJjia, CHIIA,
HUMITYJIBC TCJIa, KUHCTHUYCCKAsA SHCPTHA, NOTCHUOWAJIbHAA SHEPTHUA, MEXaHUYCCKas
pa60Ta, MEXaHUYCCKasA MOMIHOCTb, IIpU OINHWCAHWU TIIPaBHUIIBHO TPAKTOBATH
(1)H31/I‘-I€CKI/II\/'I CMBICJI HCIOJB3YEMBIX BCJIIMYUH, HX 0003HAUCHHS H CAWHUIIBI,
HaxoauThb (l)OpMYJ'IBI, CBA3BIBAIOIIUC JTaHHYIO (I)I/ISI/ILIGCKYI-O BCJIIMYUHY C APpYTUMU
BCJIIMYHNHaAMU.

10.5

OnunceIBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIJIOBBIE SBJICHUS, UCIIOIb3YS
¢u3nyeckue BENUMYMHBL: JABICHHE Ta3za, TEMIeEpaTypa, CpPEeiHss KUHETHYecKas
SHEPTHsl XAOTHYECKOrO JBWXKEHUS MOJEKYJ, CpPEIHEKBAaApPaTHU4HAsl CKOPOCTh
MOJIEKYJI, KOJINYECTBO TEIIOThI, BHYTPEHHsISI SHEprus, paboTa rasa, KodQpQpHuIueHT
ITOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATEIS; IPU ONMCAHUM IIPABUIIBHO TPAKTOBATH
¢u3nYecKUif CMBICIT HCIOJIb3YeMbIX BEIMYMH, UX OOO3HAYEHHS W EIUHMIIBI,
HaXOIUTh (POPMYJIbI, CBS3BIBAIOLINE NAaHHYIO (DU3UYECKYIO0 BEJIMYHMHY C APYTUMU
BEIIMYUHAM .
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10.6

OnuceiBaTh W3y4YEHHBIE SJIEKTPUUECKHE CBOMCTBA BEUIECTBA U AJIEKTPUUYECKHUE
SBJIEHUS (TIPOIIECCHI), UCIIONB3YSl (PU3UUYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3aps,
3JEKTPUUYECKOE T0JIe, HAMPSIXKEHHOCTh IMOJIs, TOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU OINHCAaHUU NPABWIBHO TPAKTOBAaTh (PU3MUECKHI CMBICI HCIONIb3yEeMbIX
BEJIMYMH, WX OO0O3HAUEHUS W EIAWHHUIIBI; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIHE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETUUMHAMU.

10.7

aHAJIM3UPOBaTh (PU3MUECKHE MTPOLECCHI U ABIEHUS, UCIIONb3YS (PU3NUECKUE 3aKOHbI
U MPUHIUIBL 3aKOH BceMupHoro tsrotenus, |, 1l u |1l 3akonsr HeloToHa, 3akoH
COXPAaHEHMsI MEXaHHWYECKOH SHEepruM, 3aKOH COXPAaHEHHMs HMIIYJbCa, MPUHIIMII
CYNEpHO3ULIMH CWJI, IPHUHLHUII PaBHONPABHUS HHEPLMAIBHBIX CHCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, [A30BbI€ 3aKOHBI, CBA3b
CpeIHENl KMHETUYECKOW SHEPruu TEIUIOBOTO ABMXKEHUS MOJIEKYJ € aOCOJIOTHOM
TeMIepaTypoil, —HepBbIi  3aKOH  TEPMOJUHAMUKH;  3aKOH  COXPaHEHHs
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa; mpu 3TOM pas3iuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHUE W YCIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH .

10.8

OOBSCHATH OCHOBHBIC MPUHIUIBI JEHCTBHS MAIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3iuyarh yCcIOBHUSA UX 0E€30MIaCHOIO MCIIOJIb30BaHMs B OBCEAHEBHOI
KU3HU

10.9

BBITOTHSTE SKCHIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3UUECKHX SBJICHUH M MPOIIECCOB
C MCIOJIb30BAaHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHHIA; IPU 3TOM (POPMYyITUPOBATH
npobyemMy (3aa4y) U TUIIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpPATh YCTAaHOBKY U3
MPEUIOKEHHOTO 000PYI0BaHUSs, POBOJAUTH OIBIT M (POPMYITUPOBATH BHIBOIBI

10.10

OcyiecTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUUYUH; IIPU 3TOM
BbIOMPATh ONTUMANIBHBIN CIIOCO0 M3MEPEHMs U UCIOJIb30BaTh U3BECTHBIE METO]IbI
OLICHKH ITOTPEIHOCTEN U3MEPEHUN .

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUECKMMH BEIMYMHAMH C UCIIOJIb30BAHUEM
OpSMbIX H3MEPEHUH; MNpHU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHUPOBAThH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTU (PU3MYECKMX BEJIMYMH B BHJIE TaOIHUI U
rpaduKoB, JieNaTh BHIBOJBI IO PE3YJIbTAaTaM UCCIIECIOBAHUS .

10.12

CobmoaTe mpaBuia 0€30MacHOrO Tpyda MNpU TPOBEIACHHH HCCIEIOBaHHUI B
paMKax y4eOHOTO OSKCIIEPHMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOH U TPOEKTHOM
NESTeIbHOCTH C UCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOICTB U JaOOPaTOPHOTO
o0opyI0BaHUs

10.13

Pemarp pacuerHble 3aaudl ¢ SBHO 3aJJaHHOW (DU3MUECKON MOJENbIO, UCIOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHIIMIIBL, HA OCHOBE aHallM3a YCIIOBHS 33Ja4d BHIOMpATh
¢bu3NYecKyr0 MOJENb, BBUIETATh (U3MUECKHE BEJIUYUHBI U (OPMYIIBL,
HEOOXO/AUMBIE JUIS €€ pPEeLIeHHs, MPOBOJAUTH pacyeTbl U OIEHHWBATh PEAJbHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3HUECKON BEITUUUHBI

10.14

Pemate kadyecTBEHHbIE 3aJlayM: BBICTPaMBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO
IETI0YKY PACCY)KJICHWM C OMOpPOM Ha HM3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3nuecKre IBICHHUS .

10.15

Hcnonp30BaTh NpU peHIeHUH Y4eOHBIX 3ajad COBPEMEHHbIE WH(pOPMAalMOHHbIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPHPETALNA U IPEICTABICHUS
y4eOHOM W Hay4HO-TIOMYJIIPHOM HH(OpMAINUK, TOIYYEHHOW U3 Pa3IHYHBIX
HMCTOYHUKOB; KpUTHUECKH aHATM3UPOBATH MOTy4aeMy0 HH(POpMAaIIHIO
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10.16

[IpuBoIUTE TIpUMEPHI BKJIaa POCCUUCKUX U 3apyOSKHBIX YYCHBIX (DU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH

10.17 Hcnonb30BaTh TeOpeTHUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KM3HH JUIS
obecrieueHrss 0€30MACHOCTH TMPU OOpPAIIEHUH C MPUOOpPAMH M TEXHHUYCCKUMHU
yCTPOMCTBAMH, JIJISI COXPAHECHUS 37J0POBBS U COOIIOEHUS HOPM 3KOJOTHYECKOTO
MOBE/ICHUS B OKpYXaloIIel cpeie.

10.18 PaGorats B TpyIie ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIUAIBHBIX POJICH, TIIAHUPOBATH

paboTy Trpynmbl, palUoOHaIbHO paCHpeneNsaTh OO0S3aHHOCTH U  IJIAHUPOBATh
JeSTEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJI€KBAaTHO OLEHUBATH BKJIAJ] KaXJI0TO
13 YYaCTHUKOB TPYIIIHI B pElICHHE pacCMaTpUBaEMOi MpoOIeMBbl.

o1




11 KUIIACC

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K pe3yjabTaTaM 0CBOCHHUSA OCHOBHOM OﬁpaSOBaTeﬂbHOﬁ NporpaMmal

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl cpeHero 001ero 0o0pa3oBaHus

111

JIeMOHCTpHPOBAThH Ha MIPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHON
HAay4yHOM KapTUHBl MHUPA, B DPA3BUTUU COBPEMECHHOM TEXHUKH W TEXHOJOTUH, B
MPAKTUYECKON JEATEIBHOCTH JIIOJICH, EIOCTHOCTh U €IUHCTBO (PU3NUYECKON KapTHHBI
MHUpa

11.2

Y4YuTHIBaTh TPaHUIBl TPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJENIei: TOUYSHHBIN
ANEKTPUYCCKUI 3apsijl, sAepHas MOJIeb aTOMa, HYKJIOHHAs MOJIC)Ib AaTOMHOTO sIJIpa MPpH
penreHnn (HU3NYECKUX 3a1a4

11.3

PacrniosnaBath (usnyeckue siBiIeHHS (IIPOIECCHI) U OOBACHATh MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOW (DM3WKHU: SJIEKTPUYECKAasi MPOBOAMMOCTB, TEILUIOBOE,
CBETOBOE, XUMHUECKOE, MAarHUTHOE JICHCTBHS TOKAa, B3aMMOJICHCTBHE MAarHHUTOB,
9JIEKTPOMArHUTHASs MHIYKIHA, JCHCTBUE MarHUTHOTO TOJS HAa MPOBOJAHUK C TOKOM U
JBYDKYIIUICS 3apsijl, JJIEKTPOMArHUTHBIC KOJE€OaHHWS W BOJHBI, MPSIMOJHMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAKECHHUE, NpEeIoOMIICHUE, UHTeppepeHIrs, TuPpaKkuus |
ToJIsIpu3aliis CBeTa, JHUCIepcus cBera, (oTodnekrpudeckuii dpdext (dhotodrddexr),
CBETOBOE JIaBJICHHE, BO3HHWKHOBEHHE JIMHEHYATOTO CIIEKTpa aromMa BOJOPOJa,
€CTECTBEHHASI U HCKYCCTBCHHAS PaMOAKTUBHOCTD .

11.4

OnuchIBaTh U3y4E€HHbIE CBOMCTBA BEILECTBA (JIEKTPUUECKUE, MATHUTHBIE, OTUYECKHE,
JIEKTPUUYECKYI0 TPOBOJUMOCTb DPA3JIMYHBIX CpEel) MU DIEKTPOMArHUTHBIE SIBICHUS
(mporecchbl), UCHONB3ys (PU3MUECKHUE BEIMYMHBIL: 3JEKTPUUECKUN 3apsi, cujaa TOKa,
NEKTPUYECKOE HANIPSKEHUE, SIIEKTPUUECKOE CONPOTUBIIEHNE, PA3HOCTh IMOTEHIMAJIOB,
OJIC, pabora TOka, WMHAYKIHS MarHUTHOTO TojisA, cujia Amrmepa, cuia Jlopenia,
MHIYKTUBHOCTh KaTYLIKH, HEPTUs AIEKTPUYECKOTO M MATHUTHOTO IOJIEH, NMEPUOJ U
yacToTa KojieOaHMi B KojebaTeabHOM KOHTYpe, 3aps]l M CHJIa TOKa B IpoIlecce
TrapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHuH, (POKYCHOE pacCTOSHUE U ONTHYECKas
CWJIa JIMH3Bl; NpPU OMNHCAHMM NPABWIBHO TPaKTOBaTh (DU3MUECKUA  CMBICIT
UCMOJb3yEeMbIX BEIWYMH, HMX OOO3HAYeHHMs M eIWHUIbI; YKa3blBaTh (POPMYIIBL,
CBSI3bIBAIOIIME TAHHYIO (U3UYECKYIO BEJIMYMHY C APYTUMU BEIUYUHAMM.

115

OnuceiBaTh M3y4YEHHbIE KBAHTOBBIE SBJICHHMS M MPOLECCHI, UCHOIb3Yd (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEprus U UMNyibc (POTOHA, MEPHO]] MOTypacnaaa, JHEPrus CBA3U aTOMHBIX sifep; IpU
OMMCAaHUU TMPABUIBHO TPAKTOBAaTh (PU3MYECKUI CMBICI HCMOJIb3YEMbIX BEIUYMH, MX
0003HAYECHMS U €AMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMHU, BBIUUCIISITH 3HaU€HUE (PU3NYECKON BETUUMHbI

11.6

AHanu3upoBaTh GU3NYECKUE MPOIECCHl U SIBICHUS, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U
NpUHIMIBL 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlIeIbBHOTO COEIUHEHUS
MPOBOJHUKOB, 3aKOH J[koyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM WHIYKIIMH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPaHEHMs] CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI
MpeIOMJIEHUsI CBeTa, ypaBHeHHE OiHIITeNHHa uid (oTord(deKTa, 3aKOH COXpaHEHUS
JHEPruM, 3aKOH COXPAHEHHUs MMIIYJIbCA, 3aKOH COXPAHEHUsS AJIEKTPUYECKOrO 3apsina,
3aKOH COXpaHEHUs MaccOBOTO 4HcCla, NOCTynarhl bopa, 3akoH pajanoaKTUBHOTO
pacriaga; TpU OTOM  pa3NUyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIpAKEHUE M YCIOBUS (TpaHUIIbI, 00IaCTH ) MPUMEHUMOCTH.
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11.7

Ornpenenarb HanpaBlieHWE BEKTOpPa UHAYKIIMM MATHUTHOIO TOJIS MTPOBOJIHUKA C TOKOM,
cuibl Amriepa u cuiibl JlopeHia

11.8

CTpouTh 1 ONMUCHIBATh H300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOH JINH30M

11.9

BEIMONHATE 3KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3MUYECKUX SIBJICHUN M TPOIIECCOB C
WCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HW3MEPCHHU; MPU 3TOM (HOPMYIHUPOBATH
npobneMy (3amavy) W THUIIOTE3Y y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEJITIOKEHHOTO 000PYAOBAHHUS, TPOBOJANTH OMBIT U (JOPMYITUPOBATEH BHIBOIBI

11.10

OcymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEpPEHHs (DM3NYECKUX BEIMYUH; MPU 3TOM
BbIOMpPATh ONTHUMAJbHBII CIOCOO M3MEPEHUs U HCIOJIb30BaTh WM3BECTHBIE METOJIbI
OLICHKH ITOTPELIHOCTEN U3MEPEHUNI

11.11

I/ICCJICI[OBaTB 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCIIMYMH C HCIIOJIB30BAHUCM IIPSAMBIX
HSMepeHHﬁ; npnu S5TOM KOHCTPYHUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTB PE3yIbTaThbl
HOJIy‘IGHHOfI 3aBHUCHUMOCTH (1)I/I3I/I'~I€CKI/IX BCJIIMYHMH B BUJC Ta6JII/IIl u I“paCI)I/IKOB, JACJ1aTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIICAOBAHUSA

11.12

CobmoiaTe mpaBuiia 0€30MACHOTO TpyAa MPH MPOBEIACHUH HCCIEAOBAaHUN B pamMKax
Y4eOHOTO DIKCIEPUMEHTa, Y4eOHO-MUCCIETOBATEIBCKOW U MPOEKTHON AEATENBHOCTU C
UCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OpaTOPHOro 000PYAOBaHUS

11.13

Pemrate pacyeTrHbie 3amauM C SIBHO 3aJaHHON (DU3MYECKOH MOJENbI0, HCIIONb3Ys
¢u3nuecKkre 3aKOHbI U TPHUHIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS 3aJaud BBIOMPATH
(GU3NIECKYI0 MOJIENb, BBIACIATh (U3UUECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUIsL €€ PEIIEHUs, IMPOBOJUTh pPacueTbl M OLEHUBATh PEATBHOCTh IOJYYEHHOIO
3Ha4YeHUs1 (PU3NIECKOI BETMUNHBI

11.14

Pemrats kadyecTBEHHEIC 3ala4M: BbBICTpanBaTh JTOTMYCCKU HCIIPOTHBOPCUMUBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (bI/I3I/I‘leCKI/I€
SIBJICHUS

11.15

Vcnonb30BaTh MNpU pelIeHUMM YYeOHBIX 3ajlad COBpPEMEHHblE HH()OPMaIMOHHBIE
TEXHOJIOTMM JUISl TIOWCKA, CTPYKTYpUPOBAHHUS, HWHTEPIPETALUA U IPEIACTaBICHUS
y4eOHOM M Hay4YHO-TOMYJSpHOM HH(pOpMAIMM, NOJYYEHHOM U3  pa3iIuyHbIX
MCTOYHUKOB; KpUTHUECKH aHAIU3UPOBAThH NOJTy4yaeMyto HH(pOpMaILHio

11.16

O0OBICHATH IMPUHIUIIBI JIeNCTBUSA MalllvH, HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB;
pasiinvdaTth yCJIOBUSA UX 0e30IaCHOr0 MCIOIL30BaHUS B IMOBCEAHEBHOM XKH3HU

11.17

[TpuBOINTE IPUMEPHI BKJIAJIa POCCHIICKUX U 3apyOeKHBIX YUEHBIX (DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIET0O MHpa, B PA3BUTHE TEXHUKH W
TEXHOJIOTUN

11.18

HUcnone3oBath TCOPCTUUCCKHUE 3HAHUA 110 (i)I/IBI/IKe B HOBC@JIHGBHOﬁ KU3HU JIs1
obecrieueHrss 0O€30MACHOCTH TMpHU OOpallleHuH ¢ TpubopaMu U TEXHUYECKUMU
yCTpOMCTBaMH, ISl COXPAHEHHS 3J0POBbsl M COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEN Cpee

11.19

Pabortars B rpynme c BBIIOJIHEHHWEM pa3IMYHBIX COLHUAIBHBIX pOJIEH, MIaHHUPOBATH
paboTy TpYIIbl, palUOHAIBHO paclpeAensiTh O00sI3aHHOCTH U IUIAHUPOBATh
JeSITeIbHOCTh B HECTAH/IAPTHBIX CUTYAIMsIX, aJleKBaTHO OLEHUBATh BKJIAJ KaKIOTrO M3
Y4aCTHUKOB I'PYIIIBI B pELIEHUE paccMaTpuBaeMoil mpoOIeMsbl.
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IIpoBepsiemble J1eMEHTHI COlePKAHUSA

10 KITACC

Kox
pa3nena

Kox
MPOBEPAEMOro
3J1eMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®dusnka — Hayka o npupozae. Haydunbie METO/ bl TO3HAHUS OKPYKAFOILETO
mupa. Poip sKcriepuMeHTa W TEOpHH B MPOILECCE MO3HAHMS TPHPOIBI.
OKcrepuMeHT B (husuke

1.2

MogenupoBanue (Qusnueckux sBiIeHUMM M mnpoueccoB. HayuHble
runore3pl. OU3NYECKHE 3aKOHBI U TEOPHM. ['paHUIBI IPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpuHuun coorBercTBUsA. Poib U MecTO QU3UKHU B
(OopMHUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MUPA, B IPAKTUYECKON
JESATEIIbHOCTH JIIO e

MEXAHUKA

2.1

KMHEMATHKA

211

Mexaaudeckoe JBHIKXCHUC. OTHOCHTEILHOCTh MECXaHHUYCCKOI'O
JBHXKXCHUA. Cucrema oTcuyera. TpaeKTOpI/IH

212

[TepemenieHne, CKOPOCTh (CpeaHsiss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MAaTepUaIbHOM TOYKH, HUX TMPOEKIUU HA OCH CHUCTEMBI
koopauHat. ClioKeHue NepeMEIIeHU U CII0KEHHE CKOPOCTEH.

2.1.3

PaBHOMEpHOE ¥  pPaBHOYCKOPEHHOE MPAMOJIUHEHHOE JBHXKCHHE.
I'paduku 3aBUCUMOCTH KOOpPJAUHAT, CKOPOCTH, YCKOPEHMs, IMYyTH H
IepEMELICHUSA MaTEPUAIbHOW TOYKU OT BPEMEHHU.

214

CBobomHoe maieHue. Y CKopeHue CBOOOTHOTO T ICHUS

2.15

KpuBonuneiinoe nBukeHue. PaBHOMEpHOE [BW)XEHHE MaTepHalIbHOU
TOYKH [0 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JJUHEWHAsI CKOPOCTh. [lepuon
1 yactota. [leHTpocTpeMUTenpHOe YCKOPEHHE.

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUIKCHUC CHAPANO0B, LCTIHBIC U
PEMECHHBIC IICPCAAYHN .

2.1.7

[IpakTnueckue  pabotbl.  M3mepeHue  MIHOBEHHOH  CKOPOCTH.
HccnenoBanue COOTHOLICHUS MEXAY IYTAMH, MPONJICHHBIMU TEJIOM 32
IIOCJICIOBATEILHEIC paBHBIE MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBHKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOWM HYIIIO.
N3ydenune nBrkeHUs Mapuka B BA3KOW KUIAKOCTH. M3yueHne nBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

TMHAMUKA

221

[Tpunmun  otHocutTenvbHOcTH [anmmnes. IlepBelid 3akoH  HbroToHA.
NHepumanbHble CUCTEMBI OTCYETA

2.2.2

Macca Tena. Cuna. [IpuHIun cyneprno3unuu Cuil

2.2.3

Bropoi#i 3akon HploTOHa Mg maTepuaibHOW TOYKM B WHEPUHATBHOU
cucreme otcuera (MCO). Tperuit 3akon HpioTOoHA 111 MaTepHaIbHBIX
TOYEK.
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224

3akoH BceMupHoro TtiaroreHus. Cuna Ttsbkectu. IlepBas kocMuueckas
cKopocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHUs CKOJIbXKEHUS U CUjla TPEHUS
nokos. Koapdunument tpenus. Cuna cOnpoTHUBICHUS NPU ABHIKEHUH
TeJa B )KUAKOCTHU I ra3e

2.2.7 [TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEa

2.2.8 MoOMeHT cuibl OTHOCUTENBHO OcH BpamieHus. Ilnedo cuinbl. YcinoBus

paBHOBecust TBepaoro Tena B UCO
2.2.9 TexHuueckue ycTpoWcTBa: MNOIIINUIIHUKH, JBUXEHHE HCKYCCTBEHHBIX
CILyTHUKOB

2.2.10 [Tpaktnyeckue pabGoTel. V3ydeHue nBMKEHHUS OpycKa IO HAKJIOHHOU
IUIOCKOCTH ~ TOJ ~ JACHCTBHMEM  HECKOJbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HHKAKOIIUX B AeopMupyemoit
OpY)KHHE W PE3UHOBOM O0pasle, OT BEIWYMHBI UX Je(OopMaIlvH.
HccnenoBanue YCIOBUII paBHOBECHs TBEPAOro Tejla, MMEIOLIEro OCh
BpAIICHHUS.

2.3 3AKOHbBI COXPAHEHU S B MEXAHUKE

2.3.1 Hmnynbe MaTepuanbHONW TOYKH, CHCTEMbI MATEPHATBHBIX TOUCK.
Himnynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpaHenus umiyibsca B MCO. PeakTuBHOE 1BUXKEHUE.

2.3.3 Pabota cuisbl.

2.34 MOIIHOCTE CHIIBL.

2.35 Kunernueckass sHeprus  MarepuaidbHOM  Touku. Teopema o
KMHETUYECKOMN SHEPTUH.

2.3.6 [lorennumaneHast ~ sHeprus.  [loTeHUmanpHas  SHEpPrust  ynpyro
negopMHupoBaHHOW TPYKUHBL. [lOoTeHIIMANbHAS SHEPTHs Tena BOIW3U
MTOBEPXHOCTU 3€MIIH.

2.3.7 [loTenunaneHple ¥ HENOTEHUHUaNbHbIE CUJbl. CBS3b  pabOTHI
HEMOTEHIUANbHBIX CHJI C M3MEHEHHEM MEXaHHYeCKOM SHepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYEeCKOI SHEPTHH.

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHudeckue yCTpOWCTBAa: JBWIKEHHWE paKeT, BOJOMET, KOIED,
NPY>KUHHBIN THCTOJIET .

2.3.10 [Ipaktnueckue paboTel. M3ydyeHue CBA3M CKOpOCTEH Tel MpHU
Heynpyrom yaape. MccnenoBanue CBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU Tea.

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBbBI MOJIEKYJIAAPHO-KUHETUYECKOUW TEOPUU
3.11 OcCHOBHbIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-KMHETHYECKON  TEOpHH.

BbpoynoBckoe naBwxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJEHCTBHS YACTHUI] BEIIECTBA
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3.1.2 Mogenu cTpoeHHs Ta30B, KUIKOCTEH W TBEPHABIX TelT M OOBSICHEHHUE
CBOICTB BellleCTBA HA OCHOBE 3TUX MOJeNel

3.1.3 Macca monekyin. KonmndectBo BemiectBa. [locrosinaas ABoraapo

3.14 TennoBoe paBHOBecue. Temmepatypa u ee wusMmepenue. Illkana
teMmriepatyp Llenscus

3.15 Mopeny wupneanbHoro ra3a. (OCHOBHOE YpaBHEHHE MOJICKYJSPHO-
KHMHETUYECKOM TeOpUH HIeaIbHOro ra3a

3.1.6 AOcoiroTHasl TeMIlepaTypa Kak Mepa CpeIHEeH KHHETUYECKOW dHEPTUH
TEIJIOBOrO ABMKEHUS yacTul] rasa. [llkama remneparyp Kenbuna

3.1.7 VYpasuenue Knaneiipona — Menneneena. 3akon JlaibToHa

3.1.8 l'azoBble 3akonbl. M3omporiecchl B HI€aTbHOM ra3e € IMOCTOSHHBIM
KOJIMYECTBOM BELIECTBA: M30TEPMa, H30X0pa, n300apa

319 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10 [Ipaktuueckue paboTel. M3mepeHue Macchl BO3AyXa B KJIACCHOM
KomMHare. MccienoBaHune — 3aBHCHMOCTH — MEXAY — IapamMeTpaMu
COCTOSIHUS pa3peKeHHOT0 Ta3a

3.2 OCHOBBI TEPMOIUHAMUKH

3.2.1 Tepmonunamuyeckas cucTeMa. Buytpennss SHEPTrUs
TEPMOJIMHAMHYECKON CHCTEMBI M CITIOCOOBI €
W3MEHEHHUSI

3.2.2 KonunuectBo temnotel u paboTta. BHyTpeHHsIsI 3HEprus OJIHOATOMHOTO
UeaIbHOTO ra3a

3.2.3 Bunsl Temonepenaun: TEMJIONPOBOAHOCTb, KOHBEKLMSA, W3ITyYCHHE.
TennoeMkocTh Tena. YJenbHas  TEIUIOEMKOCTh  BELIECTBA.
PacueT KoJMuecTBa TEIJIOTHI IPH TEILIONepeaade

3.2.4 IlepBbIif 3aKkOH TepMoAMHAMHUKH. [IpuMeHeHHe MepBOro 3aKoHa
TEPMOJIMHAMHUKH K u3omporeccaMm. [padudeckas WHTEpIpeTanus
paboThI raza.

3.25 TennoBeie MamuHbl. [IpuHIMIBI  TEHCTBUS TEMJIOBBIX  MAIITHH.
[IpeoOpazoBanusi »HEprud B TEIUIOBbIX MamnHax. Koaddumment
nonie3Horo aeictBus (nanee — KI1/1) TernoBoit mammnsl. [{ukn Kapuo
u ero KIIJ{

3.2.6 Bropoit 3akoH TepmonuHamuku. HeoOGpatumocTh mpolieccoB B
npupoje. TenaoBble JBUTATENN.

DKojoru4eckue npoOaeMbl TEII0O3HEPTETUKH

3.2.7 TexHuueckue ycTpolcTBa: IBUraTellb BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOAUIIBHUK, KOHAULIMOHEP

3.2.8 [IpakTnueckue paboTHI. N3mepenue yIeIbHOM
TETIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHUA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

331

[TapooGpazoBanue u kKoHAeHcaus. Vcapenue u kuneHue. Y aenbHas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYpPbl KHUIICHHS OT
aBIICHUS
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3.3.2

AOGcCo0THAs ¥ OTHOCHUTENbHAS BIXXHOCTHh BO3ayxa. HacelmeHnHsIi nap.

3.3.3 Teepnoe Teno. Kpucrammmueckue um amopdHbple Tena. AHHU30TPOIHUS
CBOMCTB KpUCTAIUIOB. JKHIKME KPUCTAILIBI.

CoBpeMeHHbIE MaTepHAIIbI.

3.34 [InaBneHve W KpucCTaIM3alus. YJAelnbHas TEIUIOTa IUIABICHUS.
Cybmumarusi.

3.35
VYpaBHeHHe TEII0BOro H6anaHca.

3.3.6 TexHuyeckue ycTpoicTBa: TMIPOMETP U IICUXPOMETP, KAJIOPHUMETD,
TEXHOJIOTUM TIOJYYEHUSI COBPEMEHHBIX MAaTepHajoB, B TOM 4YHCIIE
HAaHOMATepPHAJIOB U HAHOTEXHOJIOTHH

3.3.7 [IpakTuueckue padbotsl. i3MepeHue BIaxHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA

411 OnexTpuzanus Tell. DIEKTpUUeCKUd 3apsan. JBa BHIa AJIEKTPUUYECKUX
3apsioB

4.1.2 [TpoBOAHUKY, TUINEKTPUKH U TIOTYIIPOBOJHUKU

4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa

4.1.4 B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5 OnekTpuueckoe rmone. HanpspkeHHOCTh  JIEKTPUYECKOTO  MOJIS.
[MpuHnun cynepno3unuu. JIMHUM HANPsHKEHHOCTH DIEKTPHUYECKOTO
OIS .

4.1.6 Pabora cun sanextpocrarnueckoro nois. [lorenuuan. Paznocts
MOTEHIIUAJIOB .

4.1.7 [IpoBOAHUKK W AMAIEKTPUKUA B TOCTOSHHOM JJEKTPHUUECKOM TIOJE.
JlmaaekTpudeckast IpOHUIIAEMOCTb.

4.1.8 OnektpoeMkocTb.  KoHmeHcatop.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa. DHEPTus 3apsKEeHHOT0 KOHAEHcaTopa .

4.1.9 TexHnueckue ycTponcTBa: JIEKTPOCKOII, DIEKTPOMETP,
AJIEKTPOCTATHYECKAsK 3aIUTa, 3a3eMJICHHE DIIEKTPOIPHUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTrueckue paboTel. U3MepeHne 3MeKTpOeMKOCTH KOHIEHCATOpa
4.2 IMOCTOAHHBIN DJIEKTPUUECKHWU TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VcioBusi  CynIeCTBOBaHHSI  MOCTOSIHHOTO — BJIEKTPHUYECKOTO  TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSHHEBIN TOK

4.2.2
Hanpsioxenue. 3akon OMa 1151 yuacTka Henu

4.2.3 DIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE COPOTUBRIICEHNUE BEILIECTBA

424 [TocnenoBarenvHoOE, MapajiebHOE, CMCIIaHHOE COCINHCHHE
MIPOBOTHUKOB

425

PaGora anekrpudeckoro Toka. 3akoH J[xoymnst — JIenna
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4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

aNeKTpoABIKYyILas cuia (nanee — 9J]C) u BHyTpeHHEE COIPOTUBIICHHUE
HMCTOYHHMKA TOKA. 3aKoH OMa /15 TOTHOU (3aMKHYTOM ) AJIEKTPUIECKOM
uenu. KopoTkoe 3amMbIKaHueE.

4.2.8

DJIEeKTPOHHAs MIPOBOJIUMOCTh TBEPJIBIX METaJIOB.
3aBUCHMOCTH CONIPOTHBIICHUS METAJUIOB OT TEMIICPATYPHI.
CBepxnpoBOIUMOCTb

4.2.9

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB

4.2.10

[TomynpoBonHuku. CoOCTBeHHass M INpPUMECHas IMPOBOAMMOCTb
nosiynpoBoHUKOB. CBoiictBa P-n mnepexoxaa. IlomynpoBoaHHKOBBIE
IPUOOPHI.

4211

DIIEKTPUYECKHUI TOK B JIEKTPOJIUTAX.
DIEKTPOIMTHYECKAs TUCCOLUALINS. DICKTPOIIHU3.

4.2.12

DneKTpuyeckuil Tok B razax. CaMOCTOATENbHBIN U HECAMOCTOS TEIbHBIN
paspsan. PasnuuHble THIBI  CaMOCTOSITENIBHOTO  pa3psiga. MoiaHus.
[Ina3zma.

4.2.13

TexHu4eckue ycTpoucTBa: aMIepMeTp, BOJIBTMETP, PEOCTAT, UCTOYHUKHA
TOKa, DJEKTPOHArpeBaTelIbHble MPHUOOPBI, 3JIEKTPOOCBETUTENIbHbIE
npuOOPBI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBII JHOJI, TEPMHCTOPHI
U (GOTOPE3UCTOPBI, OJYITPOBOIHUKOBBIN IMOJI, TAIbBAHUKA

4.2.14

[Ipaktuyeckre  paboThl.  M3yueHWe  CMEHMIAHHOTO  COCIAMHEHUS
[PE3UCTOPOB.
N3mepenne D/IC MCTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUSI.

HaburoieHue anekrposusa.
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11 KUIIACC
IIpoBepsieMble 3J1€eMEHTBI COAePKAHUSA

Kox | Koa mpoBepsiemoro IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA
paszaena 3JeMeHTa
4 OJIEKTPOAMMHAMUKA
4.3 MATHUTHOE ITOJIE. JIEKTPOMATHUTHA S UHAYKIUA

43.1 [TocrosiHHbIe MarHUTHI. B3anuMoielicTBrE NOCTOSTHHBIX MarHUTOB

432 MarauTtHoe oJIE. BexTop MarduTHOMI WHYKIUH.
[Tpuniun cynepno3uuuu. JInHUM MarHUTHOW MHAYKIMU. KapTuHa TuHMAM
MarHUTHON WHJTYKITUH TIOJISl TIOCTOSIHHBIX MAarHUTOB

4.3.3 MarnuTtHO€E 1noJie IpoBOJHUKA C TOKOM. KapTuHa JIMHHN OIS JUIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOT'O IMMPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. B3aumoaeiicTBie NpoBOJHUKOB C TOKOM.

4.3.4 Cwita Amriepa, ee MOJIyJIb M HAIIPABJICHHE

4.3.5 Cuna Jlopenna, ee Monynb M HampabieHue. JIBuKeHHE 3apsKEeHHON
YaCTHUIIB B OAHOPOJAHOM MarHUTHOM TIOJI€.

Pa6ota cuitbl JIopenna.

4.3.6 SIBICHHE AIEKTPOMArHUTHOW MHYKIIHH.

437 IToTok BEKTOpa MArHUTHON MHIYKLIHH.

4.3.8 OJ1C unAyKIMHU. 3aKOH JEKTPOMarHuTHOW HHAyKuu Papaaest

4.3.9 BuxpeBoe oanektpudeckoe moie. IJIC WHAYKIIMK B MPOBOJTHUKE,
JIBYDKYILEMCSI TOCTYNATEIbHO B OAHOPOJAHOM MarHUTHOM IOJIE .

4.3.10 [IpaBuno Jlenua.

4311 NHAyKTHBHOCTB. SIBnenue CaMOMHTyKIUH. S1C
CaMOUHYKITUU

4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM

4.3.13 DIIeKTPOMarHuTHOE TOJIE.

4.3.14 TexHUYECKHME YCTPOMCTBA: TIOCTOSIHHBIE MATHHUTBHI, DJIEKTPOMArHUTHI,
AIIEKTPOABHUTATENb, YCKOPHUTEIH DJIEMEHTAPHBIX YacTHIl, WHAYKIIMOHHAS
neYb.

4.3.15 [TpakTuyeckue paboTsl. M3yueHrne MarHUTHOTO MOJSI KATYIIKH C TOKOM.
HccnenoBanue NEHCTBHS IMOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBIEHUS JIEKTPOMArHUTHOW WHAYKIIHH.

5 KOJIEBAHUA 1 BOJIHBI
51 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
511 Konebarenbnass cucrema. CBoOomHble Konebanusa. ['apmoHmueckue
kosneOanus. [lepuon, yacrora, ammntysaa u ¢dasa kojaedaHui
5.1.2 [Ipy>xuHHBIN MaITHUK. MaTeMaTH4YeCKUH MasTHUK
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5.1.3

YpaBHeHue FapMOHUYECKUX KoJeOaHui. Kunematuueckoe 51
JTMHAMHYECKOE OMKCaHUe K0JIeOaTeIbHOTO JIBUYKEHUS

5.1.4 [IpeBpamieHne SHEpruM MNpU TapMOHUYECKHX KoseOanusx. CBs3b
aMIUTUTYABI KOJIeOaHUH UCXOJHON BEIMYUHBI C aMIUIUTYJaMH KOJIeOaHui
€e CKOPOCTU U YCKOPEHUS

5.1.5 Konebarenbupiit koHTYp. CBOOOIHBIC 3JIEKTPOMATrHUTHBIC KOJICOAHHS B
U7ealbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTHUS MEXIYy MEXaHUYeCKUMU
U DJIEKTPOMArHUTHBIMU Kosiebanusimu. @opmyna ToMcoHa.

5.1.6 3aKOH COXpaHEHHsSI SHEPTUU B UI€aTLHOM KOJIeOaTEIIbHOM KOHTYpE

5.1.7 BeinyxaeHnble MexaHumueckue KoneOanusa. Pesonanc. Pe3onanchas
KpuBas. BeIHYX/1I€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUS.
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epeMeHHbII ToK. CHHYCOMIaIbHBIN TEpEeMEHHBIH TOK.

5.1.9 MomHoCcTh MePEMEHHOTO TOKa. AMITTUTYHOE
U JICHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA M HATPSDKCHUS

5.1.10 Tpancdopmarop. [TpousBojcTBO, nepegadya  u notpebieHue
DIIEKTPUUYECKONW DSHEPruH. OKOJOTHYECKHE PHCKU MpPH TPOU3BOJICTBE
aneKTpudeckoil sHepruu. KynbTypa HCHOJIB30BaHUS AJIEKTPOIHEPTUU B
MOBCEIHEBHOW KU3HU

5.1.11 TexHuueckue ycTpoucTBa: ceiicMorpad, SJIEKTPHYECKUI 3BOHOK, JIMHUMY]
alIeKTponepeaay

5.1.12 [Tpaktuyeckue pabotel. MccnenoBaHue 3aBUCMMOCTH TNEPHOAA MaibIX
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M Maccel rpy3a. MccinenoBanne
NEPEMEHHOT0 TOKa B 1IEMM M3 T[OCIEA0BaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKHA U PE3UCTOpa
5.2 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHbI
521 Mexanunueckue BOJIHBI,  YCJOBHS pacrpocTpaHeHHs.
[Tepuon. CxopocTh pacnpocTpaHeHHs W JJIMHA BOJNHEL. [lomepedHbie U
IPO/I0JIbHBIE BOJHBI.
5.2.2 Nutepdepentiusg u qudpakius MEXaHHUYECKUX BOJIH
5.2.3 3
ByK. CkopocTh 3ByKa. [ poMKOCTb 3ByKa. Beicota ToHa. TemOp 3ByKa

5.2.4 OJEeKTPOMAarHUTHBIE BOJHBI. YCJIOBUS H3IYYEHHUS DIEKTPOMAarHUTHBIX
BoJIH. B3aumnas opuentanus BektopoB E, B u ” B anekTpomMarHUTHOU
BOJIHE B BaKyyMe

5.2.5 CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJH:  OTPaXEHHUE, IPEOMIICHHUE,
MOJISIpA3aLus, Tudpakius, uHTepdepeHIus. Ckopocth
AJIEKTPOMArHUTHBIX BOJIH .

5.2.6 lkana AJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY .

5.2.7

[IpuHumMIIBI paaroCBsI3U u TEJIEBUJICHUS. Panuonokarusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIEH CPEIbl.
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5.2.8

TexHUYEeCKHEe yCTPOMCTBA: MYy3bIKaJbHBIE HHCTPYMEHTHI, YIBTPa3BYKOBaS
JIMarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paaIuonpUeMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

5.3 OITHKA

531 [IpsamosinHENHOE PAcIpPOCTPAHEHUE CBETA B OJHOPOAHOM cpexpe. Jlyd
CBeTa.

5.3.2 OtpaxeHue CBeTa. 3aKOHBI OTpaKECHUS CBeTa.
[TocTpoerne n300pa>keHMiA B TUIOCKOM 3epKajie

5.3.3 [Ipenomnenue cBeta. 3aKOHBI TIpENOMIICHHS CBeTa. AOCOIIOTHBIN
1I0Ka3aTesb NPEeIOMIICHHUS.

534 [TonHoe  BHyTpeHHee  oTpaxeHue. IIpenenbHbII  yron  HOJIHOrO
BHYTPEHHETO OTPaKCHUS

5.3.5 Hucnepcus csera. CinoxxHbli coctaB 6esoro csera. Lger.

5.3.6 CoOwuparomue W paccewBaronie JUH3BL. ToHKas jmH3a. DOKyCHOE
paccTosHHEe M ONTHYecKas cuwia ToHKOM JmH3bL. [locTtpoenue
M300paXeHU B COOMpamIMX W paccenBaronux JnuH3ax. dopmyna
TOHKOH JINH3bI. Y BEJIMYEHUE, TaBaeMO€e JIMH30M.

5.3.7 [Tpenensl IPUMEHUMOCTH F€OMETPUUECKOM ONTUKH.

5.3.8 HNutepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CJIOBHUS HAOJIOICHUS
MaKCUMYMOB W MHHHMYMOB B HWHTEPQEPEHIIMOHHONW KapTUHE OT JBYX
CHUH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakuus cera. AudpakinuoHHas perieTka. YcloBHE HaOJIIOICHUS
TJIABHBIX MAaKCHMYMOB IIPH IIaJJeHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIUOHHYIO PELIETKY

5.3.10 [Tonsipusanus ceera.

5.3.11 TexHuueckue ycCTpOHCTBa: OUYKHM, Jyna, (oToammapaT, MPOEKIMOHHBIN
ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, IU(PpPaKINOHHAS
peleTka, HoJspou]

5.3.12 [IpakTueckne pabotbl.  M3mepeHue  mokazarenst  MPeOMIICHUS.
HccnenoBanue cBOiCTB n300pakeHuii B muH3ax. Habmonenue qucnepeun
CBeTa.

6 3JIEMEHTHI CITELHMAJIBHOU TEOPHMU OTHOCUTEJIBHOCTU
6.1 I'paHnIBI TPUMEHNMOCTH KJIACCUYECKOM MexaHukH. lloctymarsl Teopun
OTHOCHUTEJIBHOCTU: WHBAPUAHTHOCTh MOJAYJISL CKOPOCTH CBETa B BaKyyMe,
IIPUHIUIT OTHOCHTEJIBHOCTH DWHINTEHHA
6.2 OTHOCUTENTPHOCTh ~ OJHOBPEMEHHOCTH.  3aMeIUICHWE  BpPEMEHH |
COKpAIlleHUE JUIUHBI
6.3 DHeprus ¥ UMIYJIC CBOOOTHON YaCTHUIIBI
6.4 CBsi3p Macchl C PHEpPrueil U UMIYIbCOM CBOOOJHON YacTHIBl. DHEprus|
IIOKOSI CBOOOTHOM YaCTHUIIBL.
7 KBAHTOBAS ®U3UKA
7.1

DJIEMEHTBI KBAHTOBOM OIITUKU
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711 ®otonsl. @opmyna Ilnanka cBsi3u >HEpruud (GOTOHA C €ro YacTOTOM.
OHeprusi U UMIYJIbC POTOHA.

7.1.2 Ortxpeitre 1 ucenenobanue Goroddpdexra. OnbIT
A.T'. CroneroBa. 3akoHbl poTodddexra.

7.1.3 VYpaBuenue OiHmTeiiHa s potorddexra. «KpacHas rpaHHIa»
dboTtoarddekra

7.14 Hasnenue cBera. OnbiTel [1.H. JIeOenena

7.15 XUMHUYECKOe JeHCTBHE CBETA.

7.1.6 Texnuvyeckne ycrpoicTBa: (OTOdIEMEHT, (GOTONATYMK, COJIHEUHAs
Oarapesi, CBETOJIMO]T

7.2 CTPOEHUE ATOMA

r21 Mogens aroma TomcoHa. OnpIThI Pesepdopna mo
UCCIIEIOBAaHMIO CTpoeHMs aToMa. [lnanerapHas Moaenb aTroma.

71.2.2 [Tocrynatel bopa. M3nyuyenue u morioimieHue (OTOHOB MpPHU MHEPEXoje
aToMa C OJHOIO YpOBHS SHEPruu Ha JApyroi. Buasl cnektpos. Crnektp
YPOBHEH 3HEPIrUU aTOMa BOJIOPOJIA.

7.2.3 BonnoBeie cBoiictBa uactull. Bomnel ge bpoina. KopryckynspHo-
BOJIHOBOH Jtyanu3m. [{udpakuus
3JIEKTPOHOB HAa KPUCTAILIAX

724 CrioHTaHHOE U BBIHY)KACHHOE M3ITydeHHE. Y CTPOHCTBO U MPUHIUIT pabOThHI
Ja3epa

7.2.5 TexHuueckue YCTPOMNCTBA: CIIEKTPAJIbHBIN aHanus3
(criekTpocKoIr), 1a3ep, KBaHTOBBIN KOMIIBIOTEP

7.2.6 .
[TpakTyeckue paboTHI. HaGnronenue nuHeiuaToro crnekrpa

7.3 ATOMHOE S]1PO

7.3.1
Metobl HaOMIOAEHNS U PETUCTPALIUH 3JIEMEHTapHBIX YaCTHUIL

7.3.2 OtkpeiTue paguoakTuBHOCTU. OmbiTel Pesepdopna mo ompeneneHutro
cocTaBa paauoakTUBHOro u3nydeHusi. CBoiictBa anb(da-, 6era-, Tamma-
U3Iy4eHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPraHU3MbI

7.3.3 OTtkprITHE TpOTOHA U HeWTpoHa. HykinoHnHas Moaens sapa ['eitzenbepra —
WBanenko. 3apan sapa. MaccoBoe uncino siipa. M3otomst.

7.34 Anbda-pacnian. ONEKTpPOHHBIM M TO3UTPOHHBIN OeTapacnaa. [amma-
u3JIy4yeHue. 3aKOH paJoaKTUBHOIO pacnaia

7.3.5 OHeprus cBsI3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt maccol saapa

7.3.6 SAnepHble peakuuu. [lenenne u cCUHTES siep

7.3.7 SAnepublii peaktop. TepmosaepHblii cuHTe3. [IpobaemMbl U MepCreKTUBBI
SICPHON PHEPTETUKU. DKOJIOTHUECKUE ACTIEKTHI SACPHON SHEPTETHKH.

7.3.8 OneMeHTapHble 4acTHlbl. OTKpbITHE TO3UTpPOHA. DyHIAAMEHTaIbHBIE

B3aUMOJIEVCTBUS
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7.3.9

TexHudyeckue yCTpOWCTBa: JO3UMETp, Kamepa BuibcoHa, snepHbIN
peakTop, arToMHas bomba

7.3.10

[pakTrueckue padotel. MccnenoBannue TPEeKOB 4acTHI]
(o roToBBIM (oTOorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Be3gnoro Heba. Co3Be3nus, sipKUE 3BE3/bl, MIAHETHI, UX BUIMMOE
JBHIKCHHE

8.2

Conneunas cucTeMa. IImaneTts! 3eMHOH TPYIIIBL.
[InaHeThI-TUTaHTBl U UX CIYTHUKH, KApJIMKOBBIC IJIaHEThl. Majbie Teia)
CoOTHEYHOM CUCTEMEL.

8.3

Comnie, dbotochepa u aTMocdepa. Conneunas
AKTUBHOCTh

8.4

Wctounuk sHeprun CosiHIA U 3BE3]

8.5

3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTHKU: MAacca, CBETHUMOCTb, paIUycC,
TEMIIEpaTypa, MX B3aMMOCB3b. J(Marpamma «CHEKTPAJIbHBIA KiIacc —
CBETUMOCTB.

3Be37pl TJIABHOM  IOCJICAOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY JUIS 3B€3]1 IJIaBHOM MOCIIEI0BATCIIbHOCTH

8.6

BHYTpeHHee CTPOCHHUC 3BC3 1. COBpCMeHHLIC npeaAcTaBJICHUS O
MMPOUCXOKACHNUHN 1 3BOJIIOLIMA COJIHIIa " 3BC3/I. OTaIbl JKU3HU 3BC31.

8.7

Mneunsiii [lyts — Hama 'anaktuka. CrnivpanbHas cTpykrypa [lanakTukuy,
pacnpezeneHue 3Be3q, raza u nsiiu. [lonoxenue u aBmwkenne ConHia B
["anakTuke. [1nockas u chepudeckas nmoacucTeMbl [ anakTHKH

8.8

Tunsl ramakTuk. PaguoranakTuku U kBaszapbl. UepHbIE IBIPHI B sApax
TJIaKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06na. PasOeranue
ranakTuk. Bospact u paguyc BcenenHol, teopus bosblmoro B3phiBa.
Mopnens «ropsueit Beenennoi». PenukroBoe usirydeHue.

8.10

MacmrabHast cTrpykrypa Bcenennoil. Meraranaktuka. HepemenHsie
po0OJIEMbI ACTPOHOMUH
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NEPEYEHb (KOJAU®UKATOP) IMTPOBEPSAEMBIX TPEBOBAHHI K PE3VJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM IMPOI'PAMMBI CPEJHEIO OBIIEIO
OBPA3OBAHUA U 3JIEMEHTOB COAEPKAHUS 110 PU3UKE

Jlyia mpoBeneHUsT eIMHOT0 roCyAapCTBEHHOro sk3ameHa 1o ¢usuke (manee — EI'D mo ¢usuke)
UCIIONIB3YETCSl TepeueHb (KoAu(pHUKaTop) MpoBepsieMbIX TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOI1 00pa3oBaTeIbHON MIPOrpaMMBbl CpeIHEro 00IIero 00pa30BaHUs U AIEMEHTOB COACPIKAHMUSL.

IIposepsiemble Ha EI'D mno ¢usuke TpedoBaHMsT K Ppe3yjbTaTaM OCBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odopa3oBaHusi

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTaTaM OCBOEHUsI
NpoBepsieMoro OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl Cpe/IHero 0o11ero
TpeOOBaHMS 00pa3oBaHus
1 CdopMupoBaHHOCTH YMEHUI PacIO3HaBaTh (hU3HUUECKUE SIBICHUS

(TIportecchl) U OOBSCHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

2 Bnanenue ocHoBomonararomuMu (GU3NYECKUMU TMOHATHSAMH U BEJIMYUHAMU,
XapaKTepU3yIOUUMU (PU3UIECKUE TTPOLIECCHI

3 CdopMUpOBaHHOCTh YMEHHI NPUMEHSITh 3aKOHBI KIACCMUYECKOW MEXaHUKH,
MOJICKYJISIPHOW (DU3UKH W TEPMOIMHAMHKH, DSJICKTPOJIHMHAMUKH, KBAHTOBOW
buszuky JUIs aHanM3a U OOBSICHEHHS SBICHUNH MHKPOMHUpPA, MakpoMupa u
Meramupa, pasjudarh yciuoBus (TpaHUIbBI, O00JACTH) TPHUMEHUMOCTH
buU3NYECKUX 3aKOHOB, MOHUMAaTh BCEOONIMH XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB ¥ OTPAaHUYCHHOCTh MCIOJIb30BAHMS YaCTHHIX 3aKOHOB; aHAJIM3UPOBATH
dbusznyecKkne TMpOLECChl, WCIOIb3Yysl OCHOBHBIE TMOJIOKEHHUS, 3aKOHBl H
3aKOHOMEPHOCTH

4 ChopMupoBaHHOCTh YMEHHS pa3ivyaTh YCJIOBUS HPUMEHMMOCTH MoOjenen
(bU3HYECKUX TEJ U MPOLIECCOB (sIBJICHUH)

5 CdopMupoBaHHOCTh YMEHHUS pPElIaTh pacueTHBIC 3aJaud C SIBHO 3aJaHHOW H
HESBHO 33JaHHOM (PM3MYECKOM MOJENbl0: Ha OCHOBAaHMM aHajIN3a YCIOBHS
BbIOMpaTh (U3MUecKHe MOJeNH, OTBevaroulue TpeOoBaHUSAM  3a/ayH,
MPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (DPU3NUECKUX
TEOPHUU IPU UCTIOJIB30BAHUN MAaTEMaTHYECKUX METOJIOB PELICHUS 3a/1a4,
MPOBOJUTH pPACUYEThl HAa OCHOBAHWUW HMMEIOIIMXCS JTaHHBIX, AHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOAbl PELICHUS C YYETOM IOJYYEHHBIX
pEe3yNIbTaTOB

6 Pemarhk kauecTBeHHBIC 3a/1a4M, TPEOYIOIIME MPUMEHEHUS 3HAHWA U3 Pa3HBIX
pa3enoB MKOJBHOTO Kypca (DM3HMKH, a TAKXKE WHTETPAIlUU 3HAHUHA U3 JAPYTrux
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BRICTPAMBATH JIOTHICCKYIO IIETTOYKY
paccyXkJIeHH C OMOpOod Ha W3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHUS
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BrnaneHne OCHOBHBIMM METOJaMH HAy4HOTO IO3HAHUS, HCIOIb3yEeMBbIMH B
¢u3uKe: TPOBOIUTD IMpPsIMble U KOCBEHHBIE M3MEPEHHS (PU3UUECKUX BEITHYUH,
BbIOMpasi ONTUMANBHBIA CIIOCOO M3MEPEHMs M UCHOJb3Yys M3BECTHBIE METOJbI
OLIEHKU TMOTPEUIHOCTEeW M3MEPEHUH, IPOBOJUTH HCCIIEIOBAaHUE 3aBUCHMOCTEH
(GU3NYECKUX BEIMYMH C HCIOJb30BAHUEM MPSIMBIX H3MEPEHHUH, OOBACHSITH
MOJIy4YECHHBIE PE3YyJIbTAThI, UCTIONB3YS (PU3UYECKHE TEOPUH, 3aKOHBI U TTOHATHS,
U JleNaTh BBIBOABI; COOJIOAATh MIpaBUia 0€30MacHOro Tpyla MpU MPOBEIECHUH
UCCIICIOBAaHMI B paMKaXx  Yy4eOHOro  OKCHepUMEHTa W  ydeOHo-
UCCIICIOBATEIbCKOW  JI@ATEIBHOCTH € HUCIOJb30BAHUEM  LU(PPOBBIX
U3MEPUTENBHBIX YCTPOUCTB M J1a00paTOPHOTO 000PYI0BAHUS

CdopMUpOBaHHOCTh YMCHHI aHAIM3UPOBATh W OILEHUBATH TOCIECACTBUS
OBITOBOM W TPOM3BOJCTBEHHON JEATEIBHOCTH UYEJIOBEKa, CBSI3aHHOH C
(GUBHYECKUMHU  TIPOLIECCAaMH, C TIO3UIIMA JKOJOTHYECKOW 0e30MacHOCTH;
MPEACTABICHUI O PalMOHAIIBHOM IMPUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM
WCIIOJb30BAHUM JOCTHMKEHU HAyKW M TEXHOJOTHA ISl JajdbHEWILIEro
Pa3BUTHS YEIIOBEYECKOTO 00IIIeCTBa

OBnazneHue pa3MMYHBIMHU CIIOcO0aMU PaboThl ¢ MHpOpMaIeil (pU3nIecKkoro
CONCpKAaHWS C  HCHOJB30BAHMEM  COBPEMEHHBIX  WH(POPMAIMOHHBIX
TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHYECKOIO aHajdu3a U  OIEHKHU
JIOCTOBEPHOCTH MOTy4aeMoi HHPOpMaU

10

CdopMHpOBaHHOCTH yMEHUM MPUMEHSTh OCHOBOIIOJIAraroIue
aCTpOHOMI/I‘-IGCKI/Ie ITIOHATHA, TGOpI/II/I 1 3aKOHBI JI1 aHAJIN3a " O6’I)$ICH€HI/I$I
(U3UYECKUX MPOIECCOB, MPOUCXOAAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CHUCTEMaX, B
MEXTaJIaAKTUYECKON Cpenie; JBUKEHUS HEOECHBIX TeJ, JBOJIOIUU 3BE3Nl U
Bcenennoit
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA EI'D 110 ®PU3HUKE

Kon pa3nena
/ TeMbI

Kon
3JIEMEHTA

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1
11

MEXAHUKA
KNMHEMATHUKA

111

Mexanuueckoe naBrkeHre. OTHOCHUTEIHLHOCTE MEXAHHUYECKOIO
nerxennd. CucreMa oTcuéra

MarepuasibHasi TOUKA.

1.1.2

1.13

TpacKTOPMA

E& paamyc-BeKTOp:
7lz)=(xlr) iz ) =(r)),

TpaeKTopI,

IepeMeIIcHIIC! / ¥
AF =F(t,)— 7 (1)) =7 — 77 = v

= (Ax, Av. A=),
OVTE.
CnoxeHIe HepememeHIIi‘l:

A=A, + A

CxopocTb MaTepUaIbHOW TOUKHU:

o="11  —w=(v.u,.0).

v, = —L =x,, aHAIOTHYHO v, =Yy, U.=Z,.
r—=0
Cro:keHlle cKopocTeil: ¢, =0, + G, -

Brluucnenue nepemenieHus M IyTH MAaT€pUaIbHOM TOYKH IpU
OpSMOJIMHEHHOM — JIBM)KEHHMHM BIOJAb OCH X 1O Tpaduky
3aBHCUMOCTH Vx(t)

114

1.15

1.1.6

. - AD o
VCKOpeHIe MaTepHaIbHOI TOUKIL: 4 = ﬂ_L =0'=(a,.a,.a.).
L PP T

AU P .
a ="2= =(v,),". amanor4HO a, =(v, )’, a =(v. )"
» E ¥

PaBHOMCpHOC HpHMOHHHCﬁHOC JABHIXXCHUC:
x(t) =x5 +v,,t

v, (t) — vy, = const
PaBHOYCKOpeHHOC HpHMOHHHCﬁHOC JBHXCHHUC:

at’
X)) =x, +u, F+ =

v i(f)=uv, +alrt
a, = const
Ull.'r - L’ﬁlrr = 2{"1’ ['1:2 _'1'_1]

Ly, = Ly,
ITpIil ABILKESHIIII B OJHOM HAIIpABISHII OVIE S =1 2
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CBoOogHOE TazieHue. YCKOpeHHue CBOOOIHOTO

v
HaJCHUsL. Y1 l g W
JIBm>keHHe Tena, OpPOIICHHOTO O] YTIIOM 0 K
TOPU3OHTY: Yo <
[.‘r{a’} =2 tU, =1 +U,cosa-f .
2 2 o Xo X
1{!}—1'3+U,‘1_r+g-1' =_1'S+Uc5ina-r—£
1.1.7 ’ 2 2
v (f)=u, =u,cosc
v (B)=v,, + g1 =y,sina— gr
g.=0
g, =—£= con st
KpuBonuneirinoe nsxeHue. J[BUKeHHE MaTepUaIbHOW TOYKU IO
OKPYKHOCTU.  YIJoBasgs M  JIMHEWHAs  CKOPOCTb  TOYKH:
7 = whk
[Ipu paBHOMEPHOM JBUKEHUU TOUYKHU IO OKPY>KHOCTH :
1.1.8 27
W =—=2mv
T
172 5
a, = 5 =w R
LenTpocTpeMHUTENIBHOE YCKOPEHUE TOUKU: R
[TonHOE ycKOpeHre MaTepuaibHOM TOYKH
11.9 Teépmoe Tteno. IlocrymarenbHoe W BpamlaTEIbHOE JBHXKCHUE
o TBEPIOTO Tela
1.2 JINHAMUKA
121 HNuepumaneuble cuctembl otrcuéra. llepBeiii 3akoH HproToHa.
o [IpuHiun oTHOCUTENBHOCTH ["anunes
m
1.2.2 o= v
Macca tena. [ImoTHOCTh BemiecTBa:
Cuna. [TpuHIMO CYNEPIO3ULIUU CHII:
1.2.3
Fpaa:—m,qep”{ms = II?1 + FE +...
Bropoii 3akon Herotona: muist MarepuanbHoil Touku B MCO
1.2.4 B N o -
F, =ma, Ap = FAt F = const
, npu
o --—.—.—l-—
Tperuii 3akoH HproTOHA 117151 MaTepHaIbHBIX — —
1.2.5 - + Fl}l F 21
rouex:  F12= Fa1
3aKOH BCEMHUPHOTO TATOTEHUSA: CHJIbBI TPUTSHKCHUS MEXKIY
TOYEYHBIMU MAaCCaMU PaBHBI :
M4 1M,
F=G—
RZ
1.2.6

Cuna TsSOKeCTH. HCHTp TSDKECTH Tella. 3aBUCUMOCTD CUJIBI TSHKECTH

OT BBICOTHI N HaJT MOBEPXHOCTHIO IJIAHETHI paguycoM Ro:
GMm

I = Ry + h)?
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1.2.7 Cuna ynpyroctu. 3akoH ['yka: F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Frp = puN
198 Cuna TpeHus CKOJIbKEHUS:
o F._ =uN
Cuiia TpeHus oKosi: P H
Koaddurment tpenns
F
1.2.9 =—=
JlaBneHue: S
1.3 CTATHUKA
o
13.1 F
MOMEHT CHJIBI OTHOCHTEIILHO OCH BPAICHHS:
IM| = FI, roe | — mutedo cumbl  OTHOCHUTEIBHO OCH, MPOXOISIICH
yepe3 TouKky O nepreHuKyIIpHO PUCYHKY
Lentp macc Tena. LIeHTp Mace CUCTEMbI MaTepHAIbHBIX TOUCK:
? myn; +myrn+...
Ty, =
1.3.2 m; +m,+...
B onmHopoaHoM mone TskecTd (g = const) HEHTp Macc Tena
COBIIQJIACT C €r0 IEHTPOM TSHKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
133 [M,+M,+...=0
|+ Fy+...=0
1.34 3akoH [lackans
1.35 JlaBrierue B )xunkocTH, mokosmeiics B MCO: P=DotpPg h
3akoH Apxumena:
F-fi X _PEIh[TEEH
1.3.6 ap €CJIM TEJIO U KUIKOCTh nokositces B ICO, To
F.-f';px = P9Vaurrecn
YcnoBue TIaBaHus Tel
1.4 3AKOHbBI COXPAHEHNS B MEXAHUKE
141 NMnynbsc MaTepuabHOM TOUKH: p=mv
14.2 HNMynbsc CUCTEMBI TEIL: P =Pt D2t
3aKOH U3MCHCHNS M COXPAHCHUS UMITyJIbca:
1.4.3 B UCO ﬂ‘p = ﬂ‘l:ﬂpl + p2+" ] = Flsﬁemﬁﬂ‘t + FEEHemHﬂ‘t—l_'"

€CJIIN

5 UCO . ecmn ﬂpz&(p1+p2+...)=(]’
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FlEHEUIH + FEEHEUIH+' = O
PeaktusHoe JIBHUXCHUEC

PaGoTa criibl Ha MajioM MNEPEMEIICHUUN

F
1.4.4 _ B
‘11=|F|-|.-1ﬁ.3'|-+:05 aw=F, -Ax ~
Ar X
MonIHOCTh CHIIBI: -
€ClIi 3a BpeMsi paboTa CHJIBI U3MEHSETCS Ha , a F
TO MOIIIHOCTH CHJIBI -,
145 AA v
P=— =F-v-cosu
Aty 4
Kunernueckas sHEprus MaTepuaibHOM TOUKH:
. 2 D 2
1.4.6 KHH 2 2m
3aKkoH U3MEHEHUS KHHETHYECKOM SHEPTUU CHCTEMBI
MaTtepuaibHbix Todek: B MCO AExkun = Al + A2 + ...
[ToTeHuanpHas SHEPTHSL:
JUIS TIOTEHLMATBHBIX CHJI Alz = Elnn"ret-[u; - EZHUTEHq_z 'ﬂEnnTEHu
[ToreHnManpHas SHEPTUs MaTCPUATBHOW TOYKH B OJHOPOTHOM
147 MOJIC TSKECTH: E“':'TEH’-‘ =mg h
[ToreHnuanpHas dHeprus ymnpyro JaeGopMHpPOBAHHOTO Tena:
k2
Em:uTEHu; = 7
3aKOH U3MEHEHHUS U COXPAaHEHUSI MEXaHUYECKOU SHEPTUH:
Euex = Exun + Enorern,
148 —
B IICO AE,ex = Ascex menorenn. cuns
B HHCO AE,ex =0, eClIN Agcex menorerm. cux = 0
15 MEXAHWYECKUE KOJIEFAHU S U BOJIHBI
IapMonrmueckre KojieOaHusT MaTepUATBHON TOYKH. AMIUIATYA U
¢aza konebanuii. Kunemarnueckoe onvcaHue:
x(f) = Asin| ot +o, ),
v (=x'.
alf=(v.), =—o'x() =a +0'x=0,
151 i (0:)' ’

TAc X - CMCIICHUEC U3 PABHOBCCHS.

ma, = —kx, k=mw

JnHaMmudyeckoe onrcaHue: x e

FE =—kx.

9TO 3HAYUT, 4TO ~ ¥
DHepreTuyeckoe OmucaHue (3aKOH COXPAHEHHUS MEXaHUYEeCKOU
SHEPIHH):
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p— FET — p—

}J£)2+k't'2 mot k4

2 2 2 2

CBsi3b aMIIUTYIbI KOJEOAHHMH CMEIIEHUSI MaTEPUATbHON TOUKH C
aMIUIMTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS:

Upee =04, =04

[lepuon u yactoTa KoseOaHUIA:
[Teprion wmanmbix CBOOOAHBIX  KOJEOAHWH  MATEMaTUYECKOTO
MasTHHUKA:

/
15.2 I 2n \P
g
[lepron cBOOOTHBIX KOJIEOaHUI PYKUHHOTO MasITHUKA!
m
T=2n|—
k
15.3 Brenyxaennsie konebanus. Pesonanc. PezoHancHas kpuas
[Tonepeunsie U TPOAOILHBIE BOMHBI. CKOPOCTh PACIPOCTPAHEHUS
Y JUTHHA BOJIHBI:
v
154 1=9T =—
v
HNutepdepennus u qudpakius BOIH
155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISIPHAS ®U3UKA
Mogenu cTpoeHHst ra3oB, XKUAKOCTEM W TBEPABIX Teu. IlycTe
TepMoJAHaAMUYecKas cucteMa (teno) coctouT u3 N oauHAKOBBIX
MoJieky1. Torjga Komu4ecTBO BellecTBa
2.1.1 - N m
Ny w rae Ny _ grcno ABoraapo, M — Macca CHCTEMbI
(Tena), H_ MOJIIpHAsi Macca BEIecTBa
2.1.2 TennoBoe TBM)KEHHE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzaumMoeiicTBie YyacTHIl BEIECTBA
2.14 Huddys3us. bpoyHoBckoe IBUKEHHE
2.15 Mogenb naeansHoro raza B MKT
CBs3p MEXIy IaBICHHEM M CpelIHEeW KWHETUYECKOW JHeprueu
MOCTYTATEILHOTO TEIUIOBOTO JIBIKEHUS MOJIEKYJI HJICATBHOTO
ra3a (ocHoBHoe ypaBHeHUE MKT):
1 = 2 (mp?) 2 —
2.1.6 p:—mvﬂv‘z—n-i — | =—N-&,.
3 300 2 3 .
rJie Mo — Macca OHOM
N
n=—
MOJICKYJTHI, V. KOHIIEHTPAIIHAS MOJICKYIT
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K

70




CBsi3b TemmepaTrypbl rasa co CpeJHed KHHETHYEeCKOW »Hepruei
MOCTYIATEIBHOIO TEIJIOBOTO JIBMXKEHHS €r0 MOJIEKYJI:

218 i 2
— | my 3
Epger = | =—kT
L 2 2
2.1.9 VYpauenue p = nkT
Mogenp uaeanbHOro ra3a B TepMOJIMHAMUKE:
‘[Ymmmme MeHmeneeBa — KianeiipoHa
| BeIpaskeHHEe /11 BHYTPeHHEH 3HSPIHH
YpaBHeHHe MeHneneeBa — KnaneiipoHa (IpHMeHIMBIE ((HOPMEI
3AICI):
2.1.10 pV =""RT —vRT = NkT, p—=PFL
L L
BEIpa)KeHIIE PARNS: S BH}-’TpeHHEﬁ IHEPIMI OJHOATOMHOTO ILISAIBHOTIO
raza (IpHIMeHIIMEBIe (POPMET 2aAIIIICH ):
U=3vRT =3 Nkr =3 RT = ve 7= 3 p¥
2 2 2 n 2
2111 3akoH JlanbToHA JJ1s 1aBJICHUSI CMECH Pa3pEKEHHBIX Ta30B:
p = pl + pz +. .-
M3omnporieccbl B pa3pekeHHOM Ta3e C TMOCTOSHHBIM YHCIIOM
MoJieky1 N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA V):
n3orepMma (T = const):
— = const
pV = const, wu3oxopa (V = const): T , n300apa (p =
2.1.12 — = const
const): T
I'padmueckoe mpexncrasienue wmzomnporeccoB Ha pV-, pT- u VT-
JarpaMMax.
pV
. . — = const
OObeMHEHHBIN Ta30BbIM 3aKOH: JUISl TIOCTOSTHHOTO
KOJIMYECTBA BEIIECTBA V.
Haceiiiennsie  u = HeHacwlllleHHble  mapbl.  KadecTBeHHas
2.1.13 3aBUCUMOCTh IUIOTHOCTHM M JIaBJIEHHS HACBIIMIEHHOTO Iapa oOT
TEeMITepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACKHIIIIEHHOTO Mapa
Brnaxnocts BO3ayXa.
OTHOcCHUTENbHAS BIAXKHOCTD:
2.1.14 ¢, . pnapa (T] . pnapa (T]
p:—{ach[m;napa (Trj .IDH AChILIa pa {:Tr)
2115 N3MeHeHue arperaTHbIX COCTOSIHUM BENIECTBA: HCIAPEHUE U
o KOHJICHCAIIUs, KUTIEHUE KUTKOCTH
2116 W3meHeHne arperaTHbIX COCTOSIHMM BELIECTBA: IUJIaBJIEHUE U
o KPUCTAJUTU3aLHs
2.1.17 [IpeoOpazoBanue sHepruu B (ha30BBIX EPEX0ax
2.2 TEPMOJINHAMUWKA
2.2.1 TennoBoe paBHOBECHE U TEMITEpaTypa
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2.2.2

BuyTpeHHss dHeprus

2.2.3

Temonepenaya kak croco0 U3MEHEHHUs] BHYTPEHHEH sHepruu 0e3
coepireHus paboTel. KOHBEKIHS, TEIIONPOBOAHOCTD, H3ITYICHUE

2.24

KonnyecTBO TEIUIOTEI.

Q@ = ecmAT

VY nenpHas TEIUIOEMKOCTD BENIECTBA C:

2.2.5

VY aenbHas Teruiota mapooopaszoBanus L: Q = Lm.
VY nenpHas TemioTa miasiacHus A Q = Am.
Y enbHas TEIUIOTa cropaHus Toruea g: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOJIUHAMUKE: A =pAV
Beruucnienue pabotel 1o rpaduky mpouecca Ha pV-auarpamme

[TepBblii 3aKOH TEPMOJAMHAMUKU

Qi =AU, + A5, = (U; = Uy + Ay,
Anunabara:

Qi =0=4y, =(U, - U;) =AU,

2.2.8

Bropotii 3akoH TepmoanHamMuki. HeoOpaTiumble mporecch

2.2.9

2.2.10

2.2.11

[Tpunine! aeiicTBrs TenaoBbix MamuH. KIT:
A4 o _|met|=l_|qun|

@ _ S Harp
0O

0 0

ZCHarp Harp ZOHArp

n:

MakcumanbHoe 3Hauenne KIII. Iukin Kapno:

T —T. T.
Max N = Ny = —o e

ypaBHeHI/Ie TEIUIOBOro OayaHca:

QI+QE +QE+"': {]
SJIEKTPOJMHAMUKA

3.1

3.11

3.12

OJIEKTPUYECKOE IIOJIE

DJneKkTpu3zanus Teld U €€ MposiBICHUs. DIEeKTpuyeckuil 3apsia. J[Ba
BHUJIa 3apsAfa. OJEMEHTApHBIM SIEKTPUYECKUA 3apsia. 3aKoH
COXpAHEHHUs SJIEKTPUUYECKOTO 3apsia

B3aumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OJHOPO/JHOM BEILIECTBE C JUANEKTPUUECKON MPOHUILIAEMOCThIO

F:k|‘i"1|'|:?: __1 _|‘i"1|'1‘?:
&1 4mes, 1

3.1.3

OnekTpruueckoe nmose. Ero neiicTere Ha 31eKTpUIECKUe 3apsiIbl

3.1.4

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

F

erpoﬁ[-[b[ﬁ
q
E, =k—
ITone Toueunoro 3apsna: T y  OOHOPOIHOC ITOJIC:
E = const.

KapTuns! 1MHMNA HaOpsKEHHOCTH ATUX ITOJIEN

3.15

HOTGHI_II/IaJIBHOCTB QJICKTPOCTATUYCCKOI'O ITOJIA.
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Pa3HOCTB IIOTCHIIUAJIOB 1 HaHpﬂ)KeHI/Ie:
A, =q(@p; — ;) = —qAg = qU.
HOTCHHI/IaJ'IBHaﬂ 3HeprI/IH 3ap${,ua B BHCKTPOCTaTI/ILIeCKOM I10JIC.
W =q¢
A=-AW
W

[ToreHmman 31€KTPOCTATHYECKOTO OIS q
CBsi3b HampsOKEHHOCTH TIOJNSI W PA3HOCTH TOTEHIUAIIOB  JIs
OJTHOPOJTHOTO 3JieKTpocTaThueckoro mossi: U = Ed

3.1.6

3.1.7

[TpuHIMI CyNIEpIIO3ULIUU FIEKTPUUECKUX TTOJIEH:

E =E1+E2+...J¢=¢,1+¢2+...

[IpoBOIHUKY B 3JE€KTPOCTATHUECKOM IOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOJHHUKA

EL=0

, BHYTPH 1 Ha IOBEPXHOCTHU MPOBOJIHUKA ( = CONSt

3.1.8

I[I/ISJ'IeKTpI/IKI/I B OJICKTPOCTATHYCCKOM IIOJIC. I[I/ISHeKTpI/I‘-ICCKaﬂ
IMPOHUIACMOCTDb BCUICCTBA €

3.1.9

3.1.10

Konnencarop. DineKTpoéMKOCTh KOHICHCATOPA!

q

u

BJ'ICKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpA:
£€,S
= =&C
=— =G

Hapanneanoe COCAUHCHNEC KOHACHCATOPOB:

q=q,+q+... . Uy =U,=...,C —Cy+ Cy+...

"t rnapana

IlocnenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

1 1 1
U= U1+ UE"'!q].: qE =...,C—=C_+C_+...
Mo cJ1 1 2

3.1.11

DHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CU* g*
<2 2 2C

3.2

3.21

3.2.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuta Toka:

IMocrosaHEIHA TOK: | = const
Jlnst moctostHHOTO TOKa ( = It

VYci10BUS CyIIECTBOBAHUS 3JEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3.24

3akoH OMa aJig y4acTKa LeMnu: R

DJIEKTPUUECKOE COMPOTHUBJICHHE. 3aBUCUMOCTb COMPOTUBICHUS
OJHOPOJTHOTO TPOBOJHUKA OT €r0 JJIMHBI U CEUYECHUsS. Y ACIbHOE

73




3.25

3.2.6

3.2.7

3.2.8

E =

COIIPOTUBJICHUC BCIICCTBA.

l

Hctounuku Toka. DJ1C ucrouyHmka Toka:

A

CTOpOHHHXECHI

q BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon OMa a1 MOJTHOM (3aMKHYTOM) AeKTpruieckoi menu: E = IR
+ Ir, otkyna

E.r

[TapamienpHOE COEIMHEHUE TIPOBOJIHUKOB:
I=11+12+..,Ul=U2=.,

1 1 N 1 N
Rnapa:m R1 RE h
IlocnemoBaTreabHOE COCAUHCHHE IMPOBOAHUKOB:
Uu=ul+Uz2+.,11=12=..,
RE[EIC.-'.[ = R1+ R2+

PaGota snextpuueckoro toka: A = UL,
3akoH Jlxxoynsa — Jlenua:
Q =I°Rt
Ha pesucrope
2

U
R:Q=A=IERE=IU1T=EE

3.2.9

MOUIHOCTB AIEKTPUYECKOTO TOKA!

Tennopas MOIITHOCTD, BbIACIIIEMAad Ha pE3UCTOPC:

P=PrR=2 =
R

MoOIIHOCTh UCTOYHHKA TOKA!

Ar—d

3.2.10

CB00OOHbIE HOCUTENH SJIEKTPUUYECKHX 3apsA70B B IMPOBOJHHUKAX.
MexaHu3Mbl MPOBOAMMOCTH TBEPABIX METAIIOB, PACTBOPOB H
pacIuiaBoB JJIEKTPOJIUTOB, ra3os. [TonynpoBoaHUKHY.
[TonynpOBOTHUKOBBIN TNOJ

3.3

3.3.1

MATHUTHOE IT1OJIE

MexaHuueckoe B3aMMOJCUCTBUE MAarHWTOB. MarHuTHoe IOJe.
Bexkrop wMarauTHOM wHAYKUMH. [IpuHOMO  cyneprno3unuu
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MAarHUTHBIX ITOJIEH:

B=B,+B,+.
JIvHMM MHAYKUMM MAarHUTHOTO nosis. KapTuHa nuHWNA MHIYKIUU
MarHUTHOTO TIOJIS MOJIOCOBOTO U TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuToB

3.3.2

3.3.3

3.34

OmneiT OpcTena. MaruuTHoe noJie IpoBoJHMKA ¢ TokoM. Kaptuna
JUHUH MHAYKOUM MarHUTHOTO IOJS  JJIMHHOTO  IPSMOTO
IIPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KATYILKH C
TOKOM

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!

F, =IBlsina

1 BEKTOPpOM

, [JIC O — YT'OJI MC)KAY HallpaBJICHUCM ITPOBOAHHKA

Cuna JlopeHuia, e€ HarpaBIeHNE U BEJIUYUHA!

Fnop =1 q | vBsina

rac a — yroj Mexay BEKTOpaMu

I[BI/I)KGHI/IG 3ap;1>1<eHH0171 JaCTHLbI B OTHOPOJHOM MAaroHuTHOM II0JIC

3.4

34.1

3.4.2

343

34.4

OJIEKTPOMATHUTHA A MHYKIUA

IToTox BCKTOpa Mar HUTHOM HWHAYKIUHA:

@© = P55 = BScosa

SIBnenue sanexkTpomariuTHoM uHAYKIMU. D/1C nnaykuuu
3aKoH 3JIeKTpoMarHuTHON nHaykuuu dapanest:

AD
E :—E :—(:I:lir
Ar—0

OJC wuHAyKIMM B NOPSIMOM IIPOBOJHUKE

JuHOM |, MBMOKYIIEMCST CO CKOPOCTBHIO B

O
OJIHOPOJHOM MarHUTHOM ToJie B: \I y .
| E; |= Blvcosa , TOC 0 — YOI MEXIy %
BEKTOpOM B W HOpManbi0 K IUIOCKOCTH, B

l1B

KOTOpOI JIe’KaT BEKTOPbI v ; €CIH

| E, |= Blv

u

v 1 B

345

[TpaBuno Jlenna

3.4.6

@
L=—
NHIyKTUBHOCT: I , uma @ = LI.
Camounnaykuus. 9/]C caMonHayKIuu:

A
E =— ~ =—LI'

30

3.4.7

3Hepr WS MAarouTHOT'O ITOJISI KaTYIIKU C TOKOM:

W_LF
L= 9
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3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHUS 1 BOJIHbBI

KonebaTenbHbIi KOHTYD. CBoOoaHbIe
AJIGKTPOMArHUTHBIC KOJIEOAHHS B HICAUTHHOM C I
K0JIe0aTeTbHOM KOHTYpE: -[ ! |

[a(1) = Gumasin( 1 + )

]I['r:] =q;=mj'mms['mr+q}ﬂ:] =] __cos(af +q)

2T 1
351 — W=—="—7=
®opmyna TomcoHa: T =2nVLC , OTKyJ1a T VLC
CBs3p aMIUIUTYIBl 3apsija KOHAEHCATOpa C aMIUIMTYAOM CHJIbI
TOKa TMpH CBOOOJHBIX OJEKTPOMArHUTHBIX KOJeOaHUAX B
UJ€abHOM K0JIe0aTeIbHOM KOHTYpE:
= _max
gm.'ur. -
3aKOH COXpaHEHHMsS DHHEPrudM B HUJCAIBHOM KOJIeOaTeIbHOM
KOHTYpE:
3.52 cu’ ' cu'_ LI
+ = mx = T2 — const.
2 2 2 2
353 BbIHyX1€HHbIE 3JIeKTpOMarHUTHbIE KosieOaHusl. Pe3oHanc
354 Ilepemennbiii Tok. IlpousBoacTBo, mnepemaya U mHOTpedIeHUE
o AIIEKTPUUYECKON SHEPTUU
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opueHTauus
355 BEKTOPOB B 2JIEKTPOMAarHUTHOM BOJIHE B BAKyyM€:
El1B1c
356 [Txamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenune
o AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 IIpssMonuHENHOE PacHpOCTpaHEHUE CBETAa B OJHOPOIHOU Cpere.
o Toueunslii ICTOYHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.
- o
3.6.2 a=p p
T7777777777
3.6.3 [TocTpoeHne N300paKeHH B IIIOCKOM 3epKaJie
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3aKOHBI IPEJIOMIIEHUS CBETA.

IIpenomnenue ceera; 11 SULE = 118 inp.

Noge = —
afc
AOGCOIOTHBIN MOKa3aTesb MPETOMIICHHUS: v
OTHOCUTEIBHBIN MOKa3aTeIb IPETIOMIICHUS:
3.6.4 n_h n
h Ngry = = 1
ny Vs
XoJ1 ny4dent B IIpU3Me. _E, n,
COOTHOIIIEHHE YaCTOT U COOTHOIICHHWE JINH
BOJIH IIPU IIEPEXO0JIE MOHOXPOMATUYECKOTO CBETA 4Yepe3 TPaHHUILy
1||-"'1 = 1'2 - I?].}']. = 1?2}.2
pazziena IByX ONTHYECKUX CpPeN:
[TonHOE BHYTpEHHEE OTPAKEHUE. nn
o n
[IpenenbHpli  yroja  MOJHOTO — BHYTPEHHEro 2 ! 2
36.5 OTPKECHUS: -
. 1 ?’12 u’l‘lp Inl
S Ny, = ——=—
OTH ny
Cobuparoiue U paccenBaroliye JuH3bl. ToHkas nuH3a. DokycHoe
PacCTOSsIHUE M ONTUYECKas CHJIa TOHKOW JIMH3BI:
3.6.6 1
F
®opMyia TOHKOU JIUH3BIL: d
1 1 1
VBenuueHne, 1aBaeMoe JINH30M: F h
3.6.7 h If f
H d
B cnydae pacceuBarolen JIMH3bI:
1 h |1l
Xon nyda, OpOLIEAIEro JMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€
368 rnaBHOM omnrtudeckoil ocu. [locTpoeHune H300pakeHUN TOUYKU U
o OTpe3Ka MPSIMO B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX U WX
cucTreMax
36.9 doroanmapaT Kak ONTHYECKHi mpubop. ['ma3z kak omruyeckas
o cucreMa
WNnrtepdepennuss cBera. KorepeHTHble HCTOYHUKU. Y CIOBHS
HaOJI0/IeHNsI MAaKCUMYMOB U MUHHMYMOB B MHTEP(EPEHIINOHHON
KapTUHE OT ABYX CHH(}A3ZHBIX KOTEPEHTHBIX UICTOUYHUKOB:
3.6.10 MAKCIITMYMET — A= 2m % m=0,*x1 2 +3____
MITHIIMYMET — N = 2m+1]lf—r;, m=0_+1_+2 +3____
36.11 Hudpakmuss  cBera. JudpakuuonHas  pemeéTka.  YCIOBHE

Ha6JIIOI[CHI/I$I TJIaBHBIX MAaKCUMYMOB IIpU HOPMAaJIbHOM ITaJICHUHA
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3.6.12

MOHOXPOMAaTHYECKOTO CBETa C JUIMHONW BOJHBI A Ha PEHmIETKY C
nepuoaoMm d:

dsing,, =mAim=0,+/—1,+/—2,+/—3,..

Hucnepcus ceera

4.1

KBAHTOBAS ©®U3NKA
KOPITYCKVYJISIPHO-BOJIHOBO! JIY AJIM3M

41.1

['unore3za M. [Tnanka o kBantax. @opmyna [Inanka: E = hv

4.1.2

®otoHnbl. DHeprus GpoToHa:

E—ho="C_
= v—l—pc
WNmnynbe ¢poToHa:
_E_fw_h
p_c_ c A

4.1.3

4.1.4

®otoaddext. OnbiTel A.I'. CroneroBa. 3akonsl hoTtodddexra
Ypasuenue DiiniTeiHa g Gotosddexra:

E@DTDH& = ABpIxoJa + Eiimaxs rie

hc
he A P

BRIXO0da Kp
A’ Aep
2
T
E " max ell

KHHMOX 2 Jan

E-:l:u:uTI:uHa =hv=

415

[laBiienue ceera.
JlaBiieHne cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYIO IIOBEPXHOCTh U HA
ITOJIHOCTBIO MOMIOMIAONIYI0 TOBEPXHOCTh

4.2

4.3

421

4.2.2

OU3NKA ATOMA

HnaHeTapHa;I MOACJIb aTOMa

[Toctynatelt bopa. W3znyuenue u morjomeHue (HOTOHOB TMpH
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA JPYTOM:

_’ji = |En _‘Em|
3

S

hv

mn

4.2.3

JInHelyaTeie CIIEKTPBI.
CrnexTp ypOBHEN dHEpPruu aToMa BOAOPOJa:

— 13,638
p _ 1368

"

, n=123 .

1
OU3NKA ATOMHOI'O AIPA

431

4.3.2

Hyxnonnas monens simpa ['eiizenOepra — MBanenko. 3apsa sapa.
MaccoBoe uuncio siapa. M3oTomnst

PannoakTHBHOCTE.
Anbda-pacnan:

A A4 4
7 X—>>5Y+5He

bera-pacnan.
DIIeKTPOHHBIN B-pacnan;
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A A 0~
X7 Y + je+v,

[To3uTtponHsI B-pacnan:
A A Oz o .,
sX—=0Y + jE+ v,

"'amma-n3nyuenue

4.3.3

4.3.4

-t

N(t) =N, * 2T

HYCTB M — Macca paAuOaKTUBHOI'O BEIICCTBA. Torz[a
—t
m(t)=my*2T

3aKkoH pPaaroOaKTUBHOI'O paciiaga:

S nepubie peakuuu. JleneHue u CUHTE3 Alep
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