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HHOACHUTEJIBHAA 3AIINCKA

[IporpamMma no ¢usmnke Ha ypoBHE cpenHero oouiero oopazoBaHusi pazpaboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW MPOTPaMMBI,
npeacraBieHHbix B GI'OC COO, a Takke ¢ yu€roMm (denepanbHO paboueld MporpamMMbl
Bocriutanus u Kounenuuu npenogaBanus ydeOHOro npeamera «DPusmka» B 00pa3oBaTeIbHBIX
opranmzanusax Poccuiickoii @enepanuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIe TIPOrPAMMBL.

[Tporpamma o ¢usuke omnpenenser 00s3aTenbHOE MPEAMETHOE COIep)KaHUEe, YCTAHABIMBACT
PEKOMEHIYEMYIO MOCIIEIOBATeIbHOCTh U3yYEHHUS TEM M pa3JielioB yueOHOro mpeaMera ¢ yuéToM
MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOIrO IIpoliecca, BO3PACTHBIX
ocobeHHocTell ooyvaromuxcs. [Iporpamma no gpusuke qa€t nmpencTaBieHue o UENsIX, COAEPKaHuH,
oOmiell crpareruu OOyueHHs, BOCHUTAHHUS M Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH y4eOHOTO
npenMera «Pu3nka» Ha yriyOoJaéHHOM ypOBHE.

Wzyuenne xypca GU3MKKA YrIyONEHHOTO YpOBHS TO3BOJISIET pealn30BaTh 3a/aud
npoecCHOHANBHOM OpHEeHTAllMK, HaNpaBlIeHO Ha CO3JaHHME YCIOBUN Ui TMPOSIBICHUS CBOUX
MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKIABIM 00YJarOIIUMCs, KOTOPhIE HEOOXOAUMBI
JUISL TIPOJIOJDKEHUST O00pa3oBaHHA B OpraHu3alUsaX MpodeccHOHANIbHOTO O00pa3oBaHUs IO
pa3uYHBIM (PU3UKO-TEXHUIECKUM M HHKECHEPHBIM CHEIIHATBHOCTSIM.

B nporpamme no pusuke onpenensroTcs IIaHUPyeMble pe3yIbTaThl OCBOCHUS Kypca HU3HKU
Ha YPOBHE CpeqHero oOmiero oOpa3oBaHUS: JIMYHOCTHBIE, METANpPEAMETHbIE, IpeIMETHbIE (HA
yrayOnéHHoM ypoBHe). HayuHo-meTomonormueckoid OCHOBOW aiisi pa3paboTKu TpeOOBaHUU K
JUYHOCTHBIM, METANpPEAMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0y4yarolUXcsl, OCBOMBLIMX
nporpaMmy Mo (usuke Ha ypoBHE cpeaHero oOmiero odpazoBaHus Ha YriayOJIEHHOM YpPOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIM MOAXOI.

[IporpamMma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHHS Kypca (DM3MKH Ha yriiyOJEHHOM YPOBHE, B TOM YHCIIE
peIMETHBIEC PE3yIbTAThI MO ro/IaM O0yUeHUS;

cojepkaHue yueoHoro npenamera «@u3nkay 1mo rojgaM o0ydeHusl.

[Tporpamma no pu3nke UMeeT NPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA YUUTEISIMU
(U3UKHY TSl COCTABIICHUS CBOUX PAabOYMX MPOTPaMM.

ITporpamma no ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHUIMATUBY YYUTENIEH U Mpe1oCTaBiseT
BO3MOXKHOCTH JIJISl peaiu3aliy pa3IuyHbIX METOINYECKUX MTOAX0/I0B K IpenogaBaHuio (U3UKH Ha
yIIIyOJNE€HHOM YPOBHE IPH YCIOBUU COXpaHEHMsI 0053aTeIbHOM YacTH CoiepiKaHus Kypca.

dusnka Kak Hayka 0 HauOosiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTYIAs B Ka4eCTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHMH 00 OKpYXarollleM MHpeE.
[koabHBIN KypC PU3UKH — CUCTEMOOOPA3YIOLINH /IS ECTECTBEHHO-HAYUYHbIX Y4€OHBIX IPEIMETOB,
MOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE MPOILIECCOB M SIBICHUM, M3ydaeMbIX XUMHEH,
ouonoruei, pusznueckon reorpadueit U actpoHoMuei. Vcrnonp3oBanne U aKTUBHOE PUMEHEHUE
(Gu3nUecKuX 3HAHUN ONpeAeTHsIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B
cdepe dHEepreTUKU, TPaHCIOPTa, OCBOCHHS KOCMOCA, MOTYYeHHs] HOBBIX MaTEPUAJIOB C 3aaHHBIMU
cBoiicTBamu. V3ydueHue pU3NKu BHOCUT OCHOBHOM BKJIaJ] B (POPMHPOBAHNE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa o0yyaronierocsi, B GoOpMUPOBaHNE YMEHUHN NMPUMEHATh HAyYHbIM METO]I O3HAHUS
IIPY BBIIOJIHEHUH UMM YUE€OHBIX UCCIIETOBAHUMA.

B ocHOBY kypca ¢u3MKK Ha YpOBHE CpeAHETO 00IIero oOpa3oBaHHS TOJOXKEH P UIEH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yenocmunocmu. B COOTBETCTBUU C HEU KypC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepHall M3 BCeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOU (PU3UKH.
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Hoesa zenepanuzayuu. B cooTBEeTCTBUU ¢ HEHl Marepuan Kypca (U3UKH 00bETUHEH BOKPYT
buznueckux Teopuid. Beayumm B kypce siBisiercss opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELLIECTBE U IOJIE.

Hoea cymanumapuszayuu. EE peanuzanus mnpeanojaraeT HCIOJIb30BaHUE T'yMaHHUTAPHOIO
noTeHuana GU3NIeCcKoil HayKu, OCMBICIICHHE CBSI3W pa3BUTHs (U3UKU C pa3BUTHEM OOIIeCTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoesn npuxnaouou nanpasnennocmu. Kypc ¢usuku yriyOJI€HHOTO YPOBHS IPEAIOaract
3HAKOMCTBO C IIHPOKHUM KPYIOM TEXHMYECKHUX M TEXHOJOTUYECKUX MPUIOKEHUH H3yYEHHBIX
TeopHii 1 3aKOHOB. [Ipr 3TOM paccMaTpuBaIOTCs Ha ypOBHE OOIIMX MPEACTABICHUI U COBPEMEHHBIE
TEXHUUYECKHE YCTPOUCTBA, U TEXHOJOTHUHU.

Hoesa »3xonozuzayuu peanusyercs IOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEP)KAHUA,
MOCBSIIEHHBIX AIKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU M TEXHOJIOTHH, a Takke 00CYKAEeHUs MpoOIeM parOHAIBHOTO MPUPOOIOIb30BAHUS U
9KOJIOTHYECKOl 0e30MacHOCTH.

OcBoenne coiep)KaHusi MPOrpaMMbl MO (U3UKE TOJDKHO OBITh IMOCTPOCHO HAa IMPUHIUIAX
CUCTEMHO-/IEITEeIbHOCTHOTO noaxoAa. s (Gu3uku peanusanus 3TUX NPUHIUIOB Oa3upyeTcs Ha
UCTIOJI30BAaHUN CaMOCTOATEIBHOTO OSKCIEPUMEHTa KaK IOCTOSIHHO JeHCTBYMOMEro (akropa
yuebHoro nporecca. g yrnyOoa&éHHOro YpOBHS — 9TO CHCTEMa CaMOCTOSTEIHHOIO YYEHUYECKOTO
OKCIEPUMEHTa, BKJIIOYAIONIETO (PPOHTANBHBIE YYEHHYECKHE OIBITHl TpPU H3YYEHUU HOBOTO
MaTepuaia, jadopaTopHbie paboThl U pabOThl MpakTHKyma. [Ipu 3TOM BO3MOXKHBI J1Ba criocoba
peanmu3anuy GU3NIECKOTO MPAKTUKYMa. B mepBoM ciydyae mpakTHKyM MPOBOAMUTCS JTUOO B KOHIIE
10 u 11 kiaccoB, 16O MocIe MepBOro ¥ BTOPOro MOIYrouil B KaXKIOM M3 ATHX KilaccoB. Bropoii
crnocod — 3T0 uHTerpanus padOT NpPaKTHMKyMa B CHCTEMY JaOOpaTOpHBIX pabdoT, KOTOphIE
NPOBOAATCS B Mpolecce u3ydeHus pasfena (temsl). [lpu sToM mon paboramMu mHpakTHKyMa
MOHMMAETCS CAMOCTOSITENIbHOE UCCIIE0BaHNE, KOTOPOE MIPOBOJAUTCS 110 PYKOBOJCTBY CBEPHYTOTO,
00001EHHOrO0 BH1a 6€3 MOIIaroBoi HHCTPYKLUH.

B mporpamme mo ¢u3nke cucreMa y4eHHYECKOro SKCIIEpUMEHTa, Ja0opaTOpHBIX padoT u
NpaKkTUKyMa IpeJICTaBlIeHa eIUHBIM IepeuHeM. BriOop TeMaTHKy 17 3TUX BUJOB YUEHHUECKUX
MPAKTUYECKUX pabOT OCYILECTBISETCS y4yaCTHHUKaMU 00pa30BaTENIbHOIO Ipoliecca HUCXOIs U3
0COOEHHOCTEH MOYpPOYHOTrO IUTAHUPOBAaHMWS M OCHalleHus kaOuHera ¢usuku. Ilpum sToM
oOecrieunBaeTcs OBJaJ€HUE OOYYAIOIIMMUCA YMEHHSMH NPOBOJUTH IMpsIMblE U KOCBEHHBIE
U3MEpEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3MYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosblioe BHUMaHMe yAenseTcs pelIeHUIo0 pacu€THBIX M KaueCTBEHHbIX 3a1ad. [Ipu aTom miis
pacuéTHBIX 3a7ad NPUOPUTETOM SBISAIOTCA 3aJaud C SBHO 3aJaHHOW M HESBHO 3a/JaHHOUN
¢bu3nueckoil MoJeNblo, MO3BOJISAIONINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO paszfJena Kypca, TaKk M HHTErpupys NPUMEHEHHE 3HaHWN W3 pasHbIX pasnenoB. [ns
Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCA 337aHUs Ha 00bACHEHHE/TIpeICKa3aHIe TPOTEKAHUS
¢u3nyecKux SBJICHUM M MPOLECCOB B OKpPY)KAIOIIEH KU3HM, TpeOyrolue BbIOOpa (pU3NUYECKOU
MOJIENU JIJIsl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusiMu ®I'OC COO k MaTeprabHO-TEXHUYECKOMY 00€CTICUeHUIO
y4eOHOTo npoltiecca Kypc (U3MKH yriryOJEHHOTO YPOBHS Ha YPOBHE CPETHETO 0011Iero o0pa3oBaHus
JIOJDKEH HM3y4daTbCs B YCJIOBHSX TpeIMETHOro kabuHera. B kaOumHere (pu3uku AOMKHO OBITH
HeoOxouMoe TabopaTopHOe 000pyI0BaHKE [T BBITTOJIHEHHS YKa3aHHBIX B IpOrpaMMe 1o (husnke
YUEHUYECKUX OIbITOB, J1a0OpaTOPHBIX padOT M paboT MpakTHUKyMa, a TakKe JEMOHCTPAlMOHHOE
obopyoBaHue.

JlemoHCTpanimoHHOE  OOopyaoBaHue (opMUpyeTCs B COOTBETCTBHH C  IPUHITUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAHOBKY IMEPEYMCICHHBIX B MPOrpaMMme IO
¢bu3MKe KIIOYEBBIX JIEMOHCTpAlMil Il MCCIEI0BaHUS H3Y4aeMbIX SBJIEHUH U TPOIECCOB,
HIMIUPHYUECKUX U PYHIAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
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JIaGopatopHoe 000pyaOBaHUE ISl YUEHHUECKUX MPAKTUYECKHX paboT popmupyercs B BUzE
TEMAaTUYEeCKMX KOMIUIEKTOB M o0ecreyuBaercss B pacuéTe OJHOI0 KOMIUIEKTa Ha JABYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTH J1a00OpaTOpHOTO 0O0OpYIOBAaHUS JOJDKHBI OBITh
IOCTPOCHBl Ha KOMIUIEKCHOM HCIIOJb30BaHUU AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUY SIBIISIOTCA:

(dbopmMHupoBaHHE MHTEpECca M CTPeMJICHHS OOY4YaIOMIMXCS K HAYYHOMY H3YYCHHIO MPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE  TPEACTABICHWH O HAYYHOM METOAE€ TO3HaHUus W (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiibTaTa U3y4yeHHsI OCHOB CTPOSHHS MAaTEPUN
U (QyH/aMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopmMHupoBaHHE YMEHHUH OOBACHATH SIBICHHUS C HCIOJNb30BaHUEM (U3NYECKUX 3HAHUK U
HAaY4HBIX J0Ka3aTeJIbCTB;

(dbopmMHupoBaHKE MPECTABICHUNA O POJIM (GU3MKU IJIS Pa3BUTHSA JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TeXHOJIOTUH;

pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX chepax Oyaymeii mpodeccuoHaTbHON e TeFHOCTH,
CBSI3aHHBIX ¢ (PU3UKOI1, HOJArOTOBKA K AajbHENIIEeMy 00y4YE€HHUIO B 3TOM HaIPaBJICHUU.

JlocTrxeHue 3TUX 1esel 00eceynBaeTCs PEIEHUEM CIIEIYIOIIMX 3a/1a4 B IPOLIECCE U3YUCHUS
Kypca (U3MKH Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus:

prOOpEeTeHNE CHCTEMBI 3HAaHUK 00 00IINX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,, TEOPHUSIX,
BKJII0Yasi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI
acTpo(hu3uKw;

¢dbopMHpOBaHHE YMEHUH NMPHUMEHATh TEOPETUUYECKHE 3HAHUA Ul OOBACHEHUS (PU3MUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS PAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;

OCBOEGHHE CIOCOOOB PEIIEHUS PA3IMUYHBIX 33/a4 C SBHO 3a/JaHHON (hU3NYECKOH MOJEbIO,
3a1a4, MOJPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/aHHe (PHU3MUECKOW MOMIETH, aJeKBATHON
YCIIOBUSIM 3aJa4i, B TOM YHCJIE 3a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHWe (U3MYECKUX OCHOB U TNPUHLMUIIOB JEUCTBUS TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHME METOJJaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHMUSI U TPOBEACHUS (HU3MUECKUX
HKCIEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu HWHQOPMALUHU, ONpEeAeSeHUs JOCTOBEPHOCTH
MOJIyYE€HHOTO Pe3yJIbTaTa;

CO3/JaHHE YCJIOBHHM MJI1 Pa3BUTHUS YMEHHH IPOEKTHO-UCCIIENOBATEIbCKON, TBOPUYECKOMN
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K chepam npodecCHOoHANbHOM e TeTbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B cootBerctBum ¢ tpeboBanusimu @I'OC COO yrnyOn€HHBI YPOBEHb U3yUEHHUS Y4EOHOTO
npeamera «Pu3nka» Ha ypoBHE CpeqHEro oduiero oOpa3zoBaHMs BbIOMpaeTcss 00y4aromMMUcH,
IUIAHUPYIOIMMHU  TIPOAOJDKEHUE O00pa30BaHUS MO  CHEUUAIBHOCTSIM  (PU3UKO-TEXHUYECKOTO
npodus.

Ha usyuenue ¢usuku (yriyOn€HHBIM YpOBEHb) Ha yPOBHE CPEIHETO OOIIero oO0pa3oBaHUS
otBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 dacoB B Henento), B 11 kimacce — 170 gacoB (5
YacOB B HEJIEIIO).

[Ipemiaraemselii B nmporpamme no ¢u3uke rnepeyeHb JabopaTOPHBIX M MPAKTUYECKUX paldoT
ABJISIETCS PEKOMEHI0BaHHBIM, YUUTEINb JeJIaeT BBIOOp MPOBEACHUS 1a00paTOPHBIX pabOT M OIBITOB
C Y4€TOM MHAMBUIYATbHBIX 0COOEHHOCTEH 00yUarOMIMXCsl.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. Hayunblii MeTO MO3HAHMS NPUPOABI.

O®uzuka — ¢yHIaMeHTanbHas Hayka o mnpupone. HaydHblii MeTol MO3HAHHUS U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCHEepUMEHT U Teopusl B Mpollecce MO3HAaHUS Npupoibl. Habmonenue u SKCepuMeHT B
dusuke.

CnocoObl u3MepeHus: (U3MUECKUX BEJIUYUH (aHAJIOrOBbIE M IHU(PPOBBIE H3MEPUTEIbHbBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuil pu3ndeckux BeITU4UH (a0COIOTHAS U OTHOCUTEIbHAS).

MopnenupoBanue (QU3NYECKUX SBICHUH M TPOIECCOB (MaTepualibHas TOYKA, aOCOIIOTHO
TBEPIOE TEJIO, WACAIbHAS JKUJIKOCTh, UICAIbHBIM ra3, TOYCUHBIN 3apsn). ['unoreza. Ouszndeckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecro ¢usuku B (popMHpOBAaHMM COBPEMEHHOW HAaydyHOH KapTHHBI MHUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne cuitbl TOKa U HAMPSIKEHUS B 1IETTH TTOCTOSTHHOT'O TOKA MPHU MTOMOIIX aHAJIOTOBBIX U
1U(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakOMCTBO ¢ IUdppoBoi nabopatopueil mo ¢usuke. [Ipumepsl m3MepeHus (GuU3MYECKHX
BEJIMYMH IIPU IIOMOIIN KOMIIBIOTEPHBIX JaTYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKeHUs. Cuctema oTcuéTa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOop MaTepuambHOM TOYKHM, €ro TPOEKIIMM Ha OCH CHCTEMBbl KOOpJWHAT.
Tpaexropus.

[lepemernienue, CKOpPOCTb (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKLIMU HAa OCU CUCTEMbI KoopauHaT. CioXeHHEe NepeMelleHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBH)KEHHE. 3aBUCHUMOCTbh KOOPJWHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKHU OT BPEMEHU U X IPaPUKHU.

CBoOonHOe TajieHne. YCKOpeHHe cBOOOTHOTO MajeHus. J[BrkeHue Tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH M YCKOPEHHUS MAaTepUaTbHON TOYKH OT
BPEMEHH U UX rpaduKu.

KpuBonuneriHnoe nBuxeHue. [[BrkeHne MaTepHalbHOM TOYKH MO OKPYKHOCTH. YTJIOBasl U
nuHelHast ckopocth. [lepuox u wactora oOpamenusi. LleHTpocTpemuTensHoe (HOpPMaIbHOE),
KacarelibHOE (TaHT€HIIMAIbHOE) U TIOJTHOE YCKOPEHHE MaTepHUAIbHOM TOUKH.

TexHU4ecKne yCTPONCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: CIUIOMETP, TBUKEHUE CHAPSIOB,
IIETHbIE, MecTepEHYaThIe U PEMEHHBIC MTepeIaun, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETa, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JABUKCHUSI.

CriocoObI uccae10BaHus ABIKECHUN.

NnnrocTpanus mpenensHoTo nepexoa 1 i3MepeHne MITHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOJIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTATBHO.

HampaBnenue ckopocTu NMpu ABMKEHUHU TIO OKPYKHOCTH.

[TpeoOpa3zoBaHue yriI0BOM CKOPOCTH B PEAYKTOpE.
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CpaBHeHue IyTel, TPACKTOpPUI, CKOPOCTEW ABMIKEHUS OJAHOIO M TOTO XE Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3y4yeHne HEpaBHOMEPHOIO JBUKCHMS C LIEJIbIO ONPENEICHUS] MTHOBEHHON CKOPOCTH.

N3Mepenne yCcKOpeHus MpU MNPSAMOJMHENHOM PaBHOYCKOPEHHOM JIBUKEHHUH MO HAKIOHHOMU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepeHue ycKopeHHs CBOOOJHOIO MajieHHs (PEeKOMEHJOBAHO HCIOJb30BaHUE LUGPOBOH
nabopaTopun).

W3yuenue ABMKEHHs Tesa, OpOIIEHHOrO TOpU30HTaiIbHO. [IpoBepka Irumoressl O MpsAMOH
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO T0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3y4eHne nBUKEHUS Tela 110 OKPYKHOCTH € IIOCTOSTHHOM IO MOZYJIIO CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH I1€pHOJ1a 00pallleHNss KOHHYECKOT0 MasiTHUKA OT €ro 1apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH HprotoHa. MHepuuanbHble cucTteMbl OTCUETA. [IpMHIMII OTHOCHUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUéTa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuia. [lpuHnun cynepno3unuu cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tpernii 3akoH HproTOHA 117151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBI.

Cuna 1spxecTd. 3aBUCUMOCTh YCKOPEHMSI CBOOOJHOTO MAJIEHUsI OT BHICOTHI HaJl IOBEPXHOCTHIO
IUTaHETBl M OT reorpaduyeckoll mMupoThl. J[BHKeHHe HEOECHBIX Tel W UX CIHYTHUKOB. 3aKOHBI
Kemepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena. Bec tena, I1BHXKYyIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS U criia TpeHwus mokos. Koaddunment
TpeHust. Cuiia CONPOTUBIICHUS NIPU BUKEHUM TeJa B JKMIKOCTH WU Tras3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBUKCHHUSL.

[Masnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IMOAIMIIHUKY, JIBHKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOGnronenue 1BUKEHUs Tell B MHEPLUAIbHBIX M HEMHEPIMATbHBIX CUCTEMAaX OTCUETA.

IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenne 1ByX UWIMHIPOB WM IIApPOB pPAa3sHOW MacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE PaBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEITy CHUJI C IPOM3BEIEHUEM MacChl Tela Ha
€ro yCKOPEHHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUS TEIL.

N3MmepeHne mace 1o B3anuMOJICHCTBHUIO.

HesecoMocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUN.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenne paBHOIEHCTBYIOIIEH CUIT ITPH IBU)KEHUU OpycKa M0 HAKJIOHHOM MIIOCKOCTH.

[TpoBepka rumnoTe3sl 0 HE3AaBUCUMOCTH BPEMEHU JABMXKEHHsI OpycKa 110 HaKJIIOHHOM MI0CKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MAacCCHI.

HccenenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIUX B IPYXKUHE U PE3MHOBOM
oOpasiie, oT ux nedopmaruu.

N3yueHne OBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTOI uepe3 JErkuit OJI0K.
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W3mepenne kodpduirieHTa TpeHHUS IO BEIUYUHE YTIIOBOrO Kod(HIMEHTa 3aBHCHMOCTH
Frp(N).

HccnenoBanue IBIKEHUS OpycKa 10 HAKJIOHHOM IUIOCKOCTH € TIEpeMEHHBIM KO3 puimeHTom
TPEHUSL.

N3ydenune nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpHoe Teno. IloctynarenpHoe M BpalaTeNbHOE JBUYKEHUE TBEPAOIO Tela.
MoOMEHT cuilbl OTHOCHUTENBbHO Ocu BpamieHus. I[lnedo cuibl. CriokeHue Cuil, NMPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3InIHOe paBHOBECHE.

TexHu4eckue ycTpoicTBa U TEXHOJIOTMYECKHE MTPOLIECCHl: KPOHIITEWH, CTPOUTENIbHBINA KpaH,
pemeéTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJIOIIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynsCc maTepuanbHOM TOYKH, CHUCTEMbl MaTepHalbHBIX ToueK. LleHTp macc cucrtemsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTPA Macc.

HNMiynbC cuiibl 1 ”3MEHEHHE UMITYJIbCa TEa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT nMInyiabca MaTepruanibHO TOUKH. [IpeacTaBieHre 0 COXpaHEHMM MOMEHTA UMITYJIbCa
B LIEHTPAJIbHBIX MOJIAX.

Pabora cuiibl Ha MaJoOM U Ha KOHEYHOM IepeMelieHnu. ['papuueckoe npeacTaBieHne paboThl
CHUJIBL.

MOIIHOCTD CHJIBL.

Kunernyeckass sHeprus MaTepuaibHOW TOukd. Teopema 00 H3MEHEHUM KHHETHYECKON
SHEPrUY MATEPHATBHON TOUKHU.

[loTeHuumanbHple WM HeNoTeHUUaldbHble cuibl. lloTeHuunanbHast sHeprud. lloTeHuunanbHas
sHEprusi ynpyro aedhopMHUpOBaHHOW TpYyKWHBI. [loTeHIManbHas SHEPTHUsl Tela B OJHOPOIHOM
rpaBuTaiMoOHHOM Tosie. [loTeHumanbHass sHEprus Tejla B IPaBUTALMOHHOM I10J€ OJHOPOJIHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13b pabOTHI HETMIOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKON SHEepPTruu CHUCTEMBI TeTl.
3aK0H COXpaHEHHUsI MEXaHWYECKON IHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM i HUACATBHOM MKUJIKOCTH KAaK CIEICTBUE 3aKOHA COXpPAHEHUS
MEXaHUYECKOW dHEPTUH.

TexHuuecKkne yCTpOHCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET, KOIED,
MPYKUHHBIN MUCTONET, TUPOCKOI, GUTYPHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

N3Mepenre MOIHOCTH CHUJIBL.

N3menenune sHepruu Tesa mpu COBEPIICHUH padOTHI.
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B3anMHble nIpeBpalieHuss KWUHETUYECKOW W MOTEHIMAIILHON YHEPIUl IpU JCHCTBUU HA TEIIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHePTUU IPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

W3mepeHue uMIrysbca Tena 1o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM SHEPTUU IPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS TP IBUKCHUH TeJa MO0 HAKJIOHHON TIOCKOCTH.

Paszgea 3. MoJjiekyJsipHasi (pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI MeopUul.

OCHOBHBIE TIOJIOKCHHUSI MOJICKYJsIpHO-KMHeTHueckod Teopun (MKT), wux ombiTHOE
obocHoBanue. [uddys3us. BpoyHoBckoe ABMKEHHE. XapakTep ABMKCHUS W B3aUMOJCUCTBHS
YacTHUIl BellecTBa. MoJenu CTpOCHUS ra3oB, KHUAKOCTEH U TBEPABIX T U OOBSICHEHHE CBOWMCTB
BElIECTBa Ha OCHOBE 3TUX Mojieneld. Macca u pa3mepsl Mosekya (aromoB). KosnnuecTBo BemecTsa.
[locTostnHas ABorapo.

TemoBoe paBHOBecue. Temneparypa u criocoosl €€ nuzmepenust. lllkana remneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJEKYISIPHO-KMHETUYECKON TEOPUH: YaCTULBI raza JBUKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

["a3oBble 3akoHbl. YpaBHeHHe MenneneeBa—Kiamnelipona. AGcomoTHas TeMiieparypa (mkana
temneparyp KenbBuna). 3akon JlampToHa. M3omponeccsl B HMI€aJIbHOM raze C IMOCTOSHHBIM
KOJIMUECTBOM BellecTBa. [paduueckoe mnpeacTaBiIeHHE H30MPOILIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

CBsi3b MEXAY JABJICHUEM M CPEHEH KMHETUYECKOM SHEpPTruei MmocTynaTelbHOrO TEIJIOBOIO
JBUKEHUS] MOJIEKYJI MJI€aIbHOIO ra3a (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOpUn
WJICaJIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEeH KMHETHYECKOU
DHEPrUEN MOCTYNATENBHOTO TEMIOBOTO JBUKEHUS €€ YaCTHUIL.

TexHuuyeckue ycTpocTBa U TEXHOJIOTUYECKUE MTPOLECCH: TEPMOMETP, OAPOMETP, MOTyUEeHUE
HAaHOMAaTEpHAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Buaeopounuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Huddysus xunkocrei.

Mognens onbira IlITepHa.

[IpuTsxeHue MOJIEKyII.

Moneny KpUCTaNINYECKUX PEMIETOK.

Habmronienue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccnenoBanue mporiecca yCTaHOBJIEHHUS TEIUIOBOTO PAaBHOBECHUS IMPH TEIMIOOOMEHE MEXIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHne M30TEpMUYECKOro Ipolecca (PEKOMEHIOBAHO HCIOJIb30BaHHE IU(GPOBOI
nabopaTopun).

N3ydenune n30XopHOTO npouecca.

N3yuenne n3ob6apHoro mnporecca.

[TpoBepka ypaBHEHUS! COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.
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Tepmoannamuueckas (Tl) cucrema. 3agaHue BHEIIHMX YCIOBUHM JUISl TEPMOAMHAMHUYECKON
cuctembl. BHemHUe U BHyTpeHHHE mapameTpsl. IlapameTpsl TepMOIMHAMMYECKON CUCTEMBI Kak
CpeIHUE 3HAUECHUS BEJIMUYMH, ONMCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Havano tepMoanHaMuku. CaMONpPOM3BOJIBHAS pelaKcalus TEPMOAMHAMHYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Monenb naeanbHOro ra3a B TEpMOAMHAMUKE — CUCTEMA YPaBHEHUI: ypaBHeHUuE MeHieneeBa—
Kianelipona u BbIpaK€HHME U1 BHYTPEHHEH JHEPIUH. Y CIOBHUS INPUMEHUMOCTH 3TOW MOJIEIH:
HU3Kas KOHLICHTpALUs 4acTUll, BBICOKHE TEMIEpPATypbl. BrlpaxkeHue [Uisi BHYTPEHHEW HEPIUU
OJIHOATOMHOT0 MJI€aIbHOIO Ta3a.

KBasucraTnueckne u HECTaTUYECKUE ITPOLIECCHI.

DnemeHTapHas paboTa B TepMoIuHAMUKe. Beraucienue padoTsl 1o rpaduky mporecca Ha pV-
Juarpamme.

Temtonepenaya Kak cnoco0 U3MEHEHUsI BHYTPEHHEN SHEPTrUU TEPMOAMHAMUYECKON CUCTEMBI
6e3 coBepieHus paboTsl. KoHBEK1IMS, TEIIIONPOBOJHOCTD, U3IyYECHHUE.

KonuuectBo Temnotsl. TemnoéMkocTs Tena. Y ienbHast U MOJIsIpHasi TEINIOEMKOCTH BEILIECTBA.
YpaBHenue Maiepa. YaenpHas TemioTa CropaHus TOILIMBa. Pacuér xonuyecTBa TEIUIOTHI IPU
teronepenaye. [lonsitue 06 aguadaTHOM Mporecce.

ITepBblii 3ak0H TepMOIUHAMUKU. BHYTpeHHss sHeprus. KoauuecTBo TemoTsl U padora Kak
Mepbl U3MEHEHUS! BHYTPEHHEN SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

Bropoil 3aKk0H TEpMOAMHAMMKY 11 PABHOBECHBIX IIPOLIECCOB: YEPE3 3alaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJMHAMMUYECKON CHUCTEMBbl NPOXOJUT €AMHCTBEHHas anuabata. AOCONOTHas
TEeMIIEPATypa.

Bropoii 3akoH TepMOAMHAMUKH Jii HEPAaBHOBECHBIX IIPOLECCOB: HEBO3MOXKHO NEpenaTh
TEIUIOTy OT Oojiee XOJIOAHOTO Tena K Oonee Harperomy 60e3 kommeHcanuu (Knaysuyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpunnune! aeiicTBus TeraoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

OKOJIOTUYECKUE aCIEKThl HMCIOJIb30BAaHUSA TEIUIOBBIX JBHMrarTesieid. TerioBoe 3arpsi3HEHue
OKPYKAaIOIEH Cpebl.

TexHuueckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCH: XOJOAWIBHHUK, KOHIULHOHED,
IU3eIbHBIH W KapOIOpaTOpHBIM JBUraTesld, mapoBas TypOWHA, IIOJIyYEHHE CBEPXHU3KUX
TEMIEPATYP, YTHIN3ALMS «TEIUIOBBIX)» OTXOI0B C HUCIIOJIB30BAHUEM TEIIJIOBOIO HACOCA, YTHIIA3ALMS
OMOOpPraHNYECKOro TOMJIMBA JJIsl BBIPAOOTKU «TETJIOBOW» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHueCcKOM paclIMpEeHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJETbHBIX TEMIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUU.

HccnenoBanue aguabaTHOTo npoiiecca.

KoMnproTepHbIe MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padomot, npaKmuKym.

N3mepenne yaenbHOU TeMII0EMKOCTH.

HccnenoBanue mnpoiiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

W3ydyeHrne B3aUMOCBSI3M SHEPTUU MEXKMOJIEKYJISIPHOTO B3aMMOJCICTBUS U TeMIEpaTypbl
KHIIEHUS KHUIKOCTEN.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazoevie nepexoovl.

[Tapoobpa3zoBanue M KoHAeHcanus. VcrmapeHne W KumeHue. YJenpHass Temiora
napooOpa3zoBaHusl.
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HacepimienHele n HEHachIIEHHbIE Napbl. KauecTBEHHAsl 3aBUCMMOCTD IUIOTHOCTH M J1aBJICHUS
HACBIIICHHOTO Mapa OT TEeMIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT IABJICHUS B )KUJKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Teépmoe Temo. Kpucrammmueckue u amopdHbie Tena. AHM30TPOIHUS CBOWCTB KPHUCTAJIIOB.
[InaBnenue u kpuctauMzanus. Y aelnbHas TerioTa miasieHus. CyonumManus.

Hedopmarun tBEpOTO TeNa. Pactskenue u cxxarue. Casur. Monyns FOwra. [Ipenen ynpyrux
nedhopmarui.

TemioBoe pacmvpeHue KUAKOCTeH W TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE paCHIMpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHHI YacTHUI] BELIECTBA KaK MPUYMHA TEIIOBOTO PACIIMPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEprun B (Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OalaHca.

[ToBepxHocTHOE HaTspKeHHEe. Koa@uimeHT mnoBepXHOCTHOrO HaTskeHus. KammispHbie
saBJieHUd. /{aBieHue moJ UCKpUBIEHHON MMOBEPXHOCTHIO xKuAKocTH. Dopmyna Jlannaca.

TexHuueckue yCTpoHCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: KUJIKUE KPUCTAIIbI, COBPEMEHHbBIE
MaTepuaibl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunienne. Kunenue npu nOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU IIEHKAMHU.

CmauuBanue.

Kanunnsipusle siBneHus.

Mopenr HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanye HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

HaGnronenue Manbix negopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

M3y4eHne 3aKOHOMEPHOCTEN NCIIAPEHUS] JKUIAKOCTEH.

N3mepenue yaenbHON TEIUIOTHI IJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACBIIIEHHBIX NIApOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenue ko3¢ puienTa moBepXHOCTHOI'O HATSKEHMUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCHMOCTH JAedopMani pe3nHOBOTO 00paslia OT MPUJIOKEHHOM K Hemy
CHJIBL.

Pa3nen 4. daekTpoamHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tel U €€ NPOSBICHMs. OJEKTpUYecKuil 3apsa. JBa Buaa 3JIEKTPUYECKHX
3apAnoB. [IpOBOAHUKH, TUAIEKTPUKH U MOTYITPOBOJIHHUKHU. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyoHa.

Onexkrpuueckoe nojie. Ero nelicTBrue Ha 37€KTPUUECKUE 3apsbl.

Hanpspokénnocts  anexktpuyeckoro mosst. [IpoOubiit  3apsia.  JluHum — HanpsEHHOCTH
AIIEKTPUYECKOTO 1oJist. OQHOPOIHOE INEKTPUUECKOE TTOJIE.

[ToTeHHaIbHOCTh DJEKTPOCTATUUECKOro TMOoJs. Pa3HOCTh MOTEHIMATIOB M HaNpsDKEHUE.
[ToreHnnanbpHas SHEPrus 3apsizia B dJIEKTPOCTATHUECKOM Mosie. [loTeHuman 31eKTpocTaTuuecKoro
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noJis. CBsI3b HANPSYKEHHOCTY TOJIS M pa3HOCTH NMOTEHIMAIIOB JUJIS JIEKTPOCTATHUECKOI0 MO (KaK
OJIHOPOJHOTO, TaK U HEOJHOPOIAHOTIO).

[TpuHIMI CynepHO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsana. Ilome paBHOMepHO 3apspkeHHOU cdeprl. [lone paBHOMEpPHO
3apsHKeHHOro 1o 00BEMy mapa. Ilome paBHOMEpPHO 3apsHKCHHONW OECKOHEYHOH IJIOCKOCTH.
Kaptrnbl mMHMN HANPSY)KEHHOCTU ATUX MOJIEH U 3KBUIIOTEHIUATIbHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PAaBHOBECHS 3apsIIOB.

JIMPNEeKTpUKHU B 3JIEKTPOCTATHUECKOM MOJI€. J(u3neKkTpuyeckas NpoOHUIaEMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOI0 KOH/IEHCATOPa.

[TapannensHOE coenMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COeIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopA.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue ycTpoWcTBa M TEXHOJIOTMYECKUE IIPOLECCH: 3JEKTPOCKON, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKas 3allliTa, 3a3eMJICHUE IIEKTPONPUOOPOB, KOHAEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DJEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM I10JIE.

DIIeKTpOoCTaTUYECKas 3allIMTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MMOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAU TUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OrneHka cul B3aMMOJIEHCTBUS 3apsKEHHBIX TEJl.

HaOnronenue mpeBpallieHus SHEPruu 3apsHKEHHOTO0 KOHJAEHCATopa B HHEPIUI0 W3IY4YEeHUs
CBETOAMO/1A.

N3ydyeHne npoTekaHus TOKa B LIETIH, COJEPKallel KOHIEHCaToP.

Pacnipenenenue pasHOCTH MOTEHIIMATIOB (HAMPSHKEHUS) TIPH TOCIEI0BATEIIBHOM COSIMHEHUN
KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil d1eKmpuydecKuil mok.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBus cyniecTBOBaHMS IOCTOSTHHOTO AJIEKTpUYEcKoro Toka. Mcrounnku Toka. Hampsokenne
Uu3dIC €.

3akoH OMa JJi yyacTKa LEMH.

DNEKTPUUECKOe COMPOTUBIICHHE. 3aBUCUMOCTD COTPOTHUBIIEHUSI OTHOPOJIHOTO IPOBOIHUKA OT
€ro JUIMHBI U TUIOIIAIU TIOTIEPEYHOr0 CEUEHUS. Y IENbHOE CONTPOTUBIIEHUE BELLIECTBA.

[TocnenoBarenbHOe, TMapaiebHOE, CMEIIaHHOE COEAMHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 3JIEKTPUUECKOT0 TOKA. TemIoBass MOLTHOCTD, BbIIEIsIEMAst HA PE3UCTOPE.

O/1C u BHyTpeHHee COIpPOTHBIEHUE UCTOYHMKA TOKA. 3akoH OMa JUid MOJIHOHM (3aMKHYTOM)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKA. KOpOoTKO€E 3aMBbIKaHHUE.

Konzgencarop B 11enu nNoCTOSIHHOTO TOKA.
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TexHu4eckue yCcTpoHMCTBa U TEXHOJIOIMUYECKHUE MPOLIECCHI: aMIIEPMETpP, BOJIBTMETP, PEOCTaT,
CUETUYHMK DIIEKTPUUYECKON SHEPTHH.

Hemoncmpayuu.

W3mepenue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS JIJIs1 PE3UCTOPA, JIaMITbl HAKaIUBaAHUS
U CBETOJUO/IA.

3aBUCUMOCTh COMPOTHUBJICHUS IMWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAJAH
MOTIEPEYHOr0 CEUEHUs U MaTepuaia.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MTPU TOCTOSIHHOM HaIPSIKEHUU.

IIpsmoe u3mepenue OJIC. KopoTkoe 3aMblkaHHMe TrajdbBaHHUUYECKOrO 3JEMEHTAa M OLIEHKa
BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0OsI coeHEHUsT UCTOYHUKOB Toka, IJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHLMAJIOB MEXIY MOJIIOCAMH UCTOYHMKA TOKA OT CHJIbI TOKA B
LEMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

HccnenoBaHue CMEIIAHHOTO COSTUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBICHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCIMOCTH CHJIBI TOKA OT HANIPSDKEHUS JJIs1 JIAMITbl HAKAJIUBAHHUS.

VYBenuueHue npejenia u3MEepeHust amrnepMerpa (BoJIbTMETPA).

Nzmepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctd DJIC raabBaHUYECKOIO 3JIEMEHTa OT BPEMEHHU IpPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTU MOTEHLMAJIOB MEXIY MOJIIOCAMH UCTOYHMKA TOKA OT CHJIbI TOKa B
HeMu.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HON MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJeKTpuUYecKasi MPOBOAUMOCTh PA3JIMUHBIX BEIIECTB. DJIIEKTPOHHASI MPOBOAMMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DNeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CobcTBEHHAs U MTPUMECHAs TPOBOJAUMOCTH MONYIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUIT TOK B DJJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAss IJUCCOLMAIUSA. DJIEKTPOJIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

DNEeKTpUUYECKHil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSITEIbHBIN pa3psn. Paznuunbie
THIIBI CAMOCTOATENILHOTO pa3psaaa. Monnus. [1nazma.

TexHu4ecKkue ycTporuCTBa U MPAKTUUECKOE TPUMEHEHHUE: Ta30pa3psIHbIE JTaMIIbI, JJIEKTPOHHO-
Jay4yeBas TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPBI: AMOJ, TPAH3UCTOP, (HOTOIMON, CBETOIHOL,
rajibBaHuKa, pahuHUPOBAHNE ME/IH, BHITIIABKA aTIOMUHUSA, YIEKTPOHHAS MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOJIUTOB.

3akoHsbl anekTposinza dapanest.

W ckpoBo# pa3psaa v IPOBOAMMOCTh BO3AyXa.

CpaBHeHME NPOBOJUMOCTH METAJIJIOB U MOJTYTPOBOJHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue anexrpomnusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.
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Du3nYecKUl MPAKTUKYM.

CniocoObl u3MepeHust pU3NYeCKUX BEJIMYUH C MCIOJIb30BAaHHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE H
OTHOCHUTEIIbHBIE MMOTPEIIHOCTH U3MepeHuil puznyeckux BenudyuH. OLeHKa rpaHull TOTPEeITHOCTEH.

[TpoBeneHNEe KOCBEHHBIX WU3MEPEHHM, MCCIEIOBAHUN 3aBHUCHMOCTEH (DU3MUYECKUX BEIHYMH,
MPOBEpKa MpPENIOKEHHBIX TUIoTe3 (BbIOOp M3 paboT, ONMUCAHHBIX B TEMaTHUYECKHUX paszzesiax
«YYeHNYECKH HKCIIEPUMEHT, JTAO0paTOPHBIE paOOTHI, TPAKTHKYM).

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yrimyOnénHoro ypoBHs B 10 kiacce OCymIECTBISICTCS € Y4€TOM
COJIepKaTENbHBIX MEKIIPEIMETHBIX CBsI3€H C KypcaMHu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu
Y TEXHOJIOTUH.

Mesxicnpeomemmusie nOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMOO08 HAYYHO20 NO3ZHAHUA:
SBIICHUE, HAYYHBIH (akT, rumoresza, (u3MUecKas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTU U3MEPEHUHN, U3MEPHUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHre cucTembl ypaBHeHuH. Jluneiinas ¢yHkius, mapabona, runepOona,
ux rpaduKu u cBoicTBa. TpUroHOMeTpruecKre (QYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. BEKTOpbl M UX MPOEKIMH Ha OCH KOOpJUHAT,
CJI0KEHHE BEKTOPOB.

buonozua: mexannyeckoe ABW)KEHHE B KUBOW mpupoze, Auddysus, ocMoc, TEIIo00MeH
YKUBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOIIEeH Cpe/ibl, yTUIN3aus ONOOPraHUYECKOTO
TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOM» W JJIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSHKEHUE W
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, SJEKTPUUECKUE SBJICHUS B )KUBOM IIPUPO/IE.

Xumusa: OUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHUE ATOMOB U MOJIEKYJ], MOJIb BEIIECTBa,
MOJIIpHasi Macca, MOoJIy4eHHEe HaHOMaTepUaJloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U
ra3oB, JKUJIKHE KpPUCTAJIbl, OJJICKTPUYECKUE CBOMCTBA METANIOB, JJIEKTPOJIUTHYECKAS
JccoLMalus, TajbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTb BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue ABM)KEHUN C HMCIIOJIB30BAaHHMEM MEXaHHM3MOB, YUET CyXOro u
KHJIKOTO TPEHUS B TEXHUKE, CTATHUECKUE KOHCTPYKIMHU (KPOHIITEHH, pelméTyaThle KOHCTPYKIIMH),
UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUS MEXaHUKU B TEXHUKE (THPOCKOI, BOAOMET U JIpYyTrHeE),
JIBUTATeNIb BHYTPEHHEIro CropaHus, napoBas TypOWHa, ObITOBOW XOJIOAMJIBHUK, KOHIUIMOHED,
TEXHOJIOTMM TIOJYYEHHs] COBPEMEHHBIX MaTepuaioB, B TOM 4YHCIE€ HAaHOMATEepHaloB, U
HaHOTEXHOJIOTHH, JIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JIEKTPOIpPUOOPOB, Ta30pa3psaHble
JIaMIIbl, OJIYIPOBOAHUKOBBIE TPUOOPHI, raIlbBaHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noe.

B3anmoneiicTBrEe MOCTOSTHHBIX MAarHUTOB M MTPOBOJAHUKOB ¢ TOKOM. MarnuTtHoe nosie. Bekrop
MarHuTHOM MHAYKIUU. [[puHIUI Cynepno3uiiuu MarHuTHHIX 1ojei. JINHUY MarHUTHOM MHAYKIIMH.

MarauTHoe 1moJjie MpOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KAaTYIIIKHA U KPYTOBOT'O BUTKA).
OmneiT DpcTena.

Cwia Amriepa, e€ HampaBJICHUE U MOJTYJIb.

Cuina Jlopenna, e€ HanpaBieHue U MOAY/b. [[BUKeHUE 3apsSKEHHON YaCTHIBI B OJJHOPOIHOM
MarHuTHOM moJie. Pabota cumsr JlopeHniia.

MarnutHoe nosne B Beuectse. GeppoMarHeTuky, rnapa- U 1MaMarHeTUKH.
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TexHuueckue yCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHl: IPUMEHEHHE IOCTOSHHBIX
MarHuTOB, JJEKTPOMAarHUTOB, TECTEP-MYyJIbTUMETP, SJICKTpPOABUTATENh SIKOOU, YyCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTuna nuHUI MHAYKIMKA MarHUTHOTO TOJIS TIOJIOCOBOTO M MTOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

KapTuHa nuHMI MarHUTHON MHIYKIMH I0JI AJIMHHOTO IPSIMOIO IPOBOJHUKA U 3aMKHYTOIO
KOJIBLIEBOT'O IPOBOIHUKA, KATYILIKU C TOKOM.

B3anmopencTere 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yka JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT AEACTBUS 2IEKTPOU3MEPUTEIIBHOTO IIPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanre MarHUTHOTO NOJISL TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccenenoBanue 1elCTBUSA NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuiibl Amimepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEPA OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue »snexkrpomarHuTHOW HHAYKUMU. [loTOK BekTOpa MarHUTHOM HHAYKUuMu. JC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHoW uHaykiuu @apazes. Buxpepoe anextpuueckoe nojue. Toku
Ddyko.

O/1C uHAYKIMH B IPOBOAHUKE, IBUXKYILEMCS] B OJHOPOJIHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

WNunyktuBHOCTE.  Karymka MWHAYKTMBHOCTM B LENHM IIOCTOSIHHOIO TOKa. SIBieHHE
camonHaykiuu. J1C caMOMHAYKIIHH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHu4ecknue ycTpoMCTBAa M TEXHOJOTHYECKHE IPOIECCHl: MHAYKIIMOHHAS I1€4Yb, COJICHOMU,
3allMTa OT JIEKTPU3ALUHU TEN NMPU ABUKEHUN B MATHUTHOM M0JI€ 3EMIIU.

Hemoncmpayuu.

Habntoienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenosanue 3aBucumoctu 3/1C MHAYKINUK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (MEHOI) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenosanue 3apucuMoct J/1C caMOMHAYKIIMY OT CKOPOCTH U3MEHEHUS! CHIIbI TOKA B LIETTH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne MHAYKIIMA BUXPEBOTO MarHUTHOT'O TOJIS.

HccenenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MOAeH IEKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuast cucrema. CBoOOAHEIE KOJIEOAHMS.

["apmonmnueckue konebanus. Kunemarnueckoe U TMHAMUYECKOE OMHMCAHUE. DHEPreTUYECKOe
ONMMCAaHHUE (3aKOH COXpPAaHEHWS MEXaHWYEeCKOW O5Hepruu). BpIBOJ IHHAMHUYECKOTO OMHCAHUS
rapMOHUYECKUX KOJeOaHUH U3 UX SHEPreTUUYECKOr0 U KHHEMATHYECKOTO OITUCAHUS.



15

Ammuintyna u Qasza konebanuil. CBs3p aMIUIMTYIBl KOJICOAHWH MCXOAHON BEIMYUHBI C
aMILTUTYAAMHU KOJIeOaHUM €€ CKOPOCTH M YCKOPEHHS.

[lepuon m wacrora komeOanuid. Ilepmon Manmbix CBOOOJHBIX KOJNEOAHMH MaTeMaTHYeCKOTO
MasTHUKA. [leprnos cBOGOAHBIX KOJIEOAHNH IPYKUHHOTO MAasATHHUKA.

[Tonsatue o 3aryxarommx kojeOaHusX. Boinyxnennsie xonebanus. Pezonanc. Pesonanchas
KpuBas. BinusHue 3aryxanus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJICOaAHUSI.

TexHuueckue yCTpPONCTBA M TEXHOJIOTMYECKUE IPOLECCHI: METPOHOM, Yachl, Kaydesw,
MY3bIKaJIbHbIE€ HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuce Kojae0aTeIbHOrO ABUKEHMSL.

Habumronenne He3aBUCHMOCTH IIEPHOJIA MaJIbIX KOJIe0aHUI rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaromux KOJIeOaHUH U 3aBUCUMOCTH Ieprojia CBOOOIHBIX KoieOaHUH OT
COIPOTUBIICHUS.

HccnenoBanue KosiebaHMH TIpy3a Ha MACCHUBHOM MNpYyXHHE C Leidbl0 (OPMHUPOBAHUSA
npeCTaBICHNUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHHKA.

3aKOH COXpaHEHUs SHEPTUU MPpH KojleOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue neproaa cBOOOIHBIX KojaeOaHUH HUTSIHOTO U IPYKUHHOI'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS TeJla B X0Z€ KOJeOaHU Ha yIIPYTroM Io/IBece.

W3y4eHne ABUKEHUS HUTSHOTO MAsTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXalOUINX KOJIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbublii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KOJeOaHWS B HICATHHOM
kosiebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIMTYIbl 3apsijia KOHJEHcAaTopa C
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UJI€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxarolue 3JIeKTpOMarHiTHbIe KoseOaHus. BoIHYKIeHHbIE 37IeKTPOMarHUTHbIE KOJeOaHusl.

ITepeMeHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUINTYIHOE U ACUCTBYIOLIEE 3HAUECHUE
CWJIBI TOKA U HAIPSDKEHUS TIPU pa3inyHON (popme 3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconJaIbHBIN NIEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp U KaTylIKa MHIYKTUBHOCTU B
LIENU CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanmpsKeHUH.

Wneanbubiii Tpancopmartop. IlpousBonacTBo, mepegaya M MOTpeOICHUE AIIEKTPUUYECKOU
SHEPIHH.

OKOJIOTUYECKHE PUCKH IPU TNPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIONb30BaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuuecKkue ycTponcTBa U TEXHOJIOTMYECKHUE TPOLIECCHI: dJIEKTPUUECKUN 3BOHOK, TEHEPATOp
MEPEMEHHOT0 TOKa, TMHUU AJIEKTpornepeay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuuorpaMMbl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroImKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mosienb 37eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIAIbHbIE KOJIEOaHuU .

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI'0 TOKA.
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Pe3onanc mpu mocnenoBaTeIbHOM COEAMHEHWM PE3UCTOpA, KATYHIKM HHAYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpOHCTBO U MIPHHIIKIL ACHCTBHS TpaHCHOopMaTOpa.

Mopeinb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBaHue NEpeMEHHOTO0 TOKa 4Yepe3 IOCIIEN0BAaTEIbHO COEAMHEHHBIE KOHJAEHCATOP,
KaTYUIKy U pE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOrO pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

Mexanudeckre BOJIHBI, YCIOBHS UX pactipocTpaHeHus. [lonepednslie U Mpo10ibHbIE BOJHBI.
ITepuon, ckOpOCTh pacpOCTPAHEHUS U ITIMHA BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJIH: OTPAKEHUE,
npenomiieHue, uHTephepeHrs u AuQpakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHHE OKPYKAIOLIEH Cpe/bl.

ONEeKTpOMarHUTHbIE BOJIHBL. YCJOBUSI M3JIyYE€HHs DJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpPUEHTALINS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  2JIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHHE,  IPEIOMIIEHHE,  MOoJspu3alus,
uHTephepeHIus U TudpaKiius.

[Ikana 371eKTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paIuOCBA3U U TelleBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKArOIIel Cpeibl.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHUE: MYy3bIKalIbHbIE MHCTPYMEHTHI, pajap,
panuonpuéMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meub, ympTpa3ByKkoBas AMArHOCTHKA B
TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habmonenne orpakeHus U IpeIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmtonenue natrepdepeHnnu u aupakiiny MEXaHHIECKUX BOJH.

AKYCTHYECKHI1 pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro NpUMEHEHHE.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM ¥ 9aCTOTOM KOJeOaHUiA.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXeHHUE, NMPEIOMIICHUE, TOJIIpU3alius,
mubpakus, MHTepQEepeHIus.

OO6HapyxeHne HH(PPaKpacHOTO U YIbTPa(PHUOIETOBOIO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeitHOE pacnpoCTpaHEeHHWE CBeTa B OJHOpOAHOW cpene. Jlyd cBera. TouedHsblit
HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pa’keHnil B TIIIOCKOM 3€pKaje.
Cdepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI IPEIIOMIICHUS CBETA. AOCOMIOTHBIN MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN NTOKA3aTenb MpeaomiieHus. [10CTOSHCTBO 4acTOTHI CBETa U COOTHOLIEHME JIIMH
BOJIH IIPH NI€PEX0/I€ MOHOXPOMATHUECKOI0 CBETAa Yepe3 TpaHuIly pas3jiesia AByX ONTHUYECKHUX CPEl.

Xon nyuedt B npusme. ucnepcus csera. ClioxxHBIH coctaB Oenoro cera. LIser.
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ITonnoe BHyTpeHHEE oTpaxeHue. IIpenenpHbIil yroil OJHOr0 BHYTPEHHETO OTPAKEHHUSL.

Cobuparomue 1 paccenBaroliye JuH3bl. ToHKas auH3a. POKYCHOE PacCTOSHUE U ONTHYECKas
CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOH chepuyecKod JIMH3BI OT e
TEOMETPUM U OTHOCUTEIILHOTO I0KA3aTelIsl IPEIOMIICHUS.

®dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xon Jyda, NPOLIEAIIEro JIMH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOM OCH.
[Toctpoenne n300pakeHN TOUKKA U OTPE3Ka NPSAMOM B COOMPAIONINX M PACCEUBAOLINX JIMH3aX H
UX CHCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. MaTepdepennus ceera. KorepeHTHbIe HCTOYHUKH. Y CJIOBUSI HAOIIOJCHUS
MaKCMMYMOB 1 MUHMMYMOB B UHTEP(QEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX UCTOUHUKOB.
[TpuMepbI KITaCCHYECKUX UHTEPPEPEHITHOHHBIX CXEM.

Hudpakuus cera. JudpaxknuonHas pemérka. Y ciaoBrue HaOIOCHHS TTIaBHBIX MaKCUMYMOB
IpU NaJJCHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLUOHHYIO PELIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: OYKHM, Jyla, IEpUCKOIL,
¢doroamnmnapar, MUKPOCKOII, IPOSKIIMOHHBIN anmapar, MpoCBETIEHHE ONTHKH, BOJOKOHHAs ONTHKA,
TU(paKInOHHAS PeIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeIoOMIICHUS CBETA.

Habumroienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB YEPE3 IIOCKONAPAIIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHInm CBeTa.

HaOmroienue 1BETOB TOHKUX ILUIEHOK.

Habmonenue nudpakiuu certa.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nu@pakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeTa.

Habmronenne nonsipusanuu cBera.

[TpuMeHeHre NOIAPONUI0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

M3mepeHnue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHMSI OT BellecTBa (Ha IpPUMEpE KUIKUX
JUH3).

W3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yeHnne n3o00paxeHus B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300paxeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TEIECKOMMYECKUX CUCTEM.

Ha6nronenue qudpakuun, nHTEphEPEHITNN U TIOJIIPU3AINHN CBETA.

W3y4eHne noaspu3aluy CBETa, OTPAXKEHHOIO OT MMOBEPXHOCTU AUAJIEKTPHKA.

N3ydeHnue nnTepdepeHIny J1a3epHOro U3Iy4YeHUs Ha IBYX LIEISX.

Habmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPaA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue cnekTpa U3My4eHHUs! CBETOMO/A TIPU MOMOIIH TU(PAKIIMOHHON pPEeIIETKH.

Pa3nes 6. OcHOBBI cieUAJIbLHOM TEOPUH OTHOCHTEIbHOCTH.
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I'paHnLBI TPUMEHMMOCTH KJIACCUYECKOM MexaHuKd. llocrymarsl crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM uHTepBai. [IpeodbpazoBanus Jlopenna. YcioBue npuIuHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPALLEHUE JUIMHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

TexHuueckue ycTpoWCTBa M TEXHOJOTMYECKHE IIPOLECCHI: CIYTHUKOBBIE IPUEMHMKY,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHnueckui IKCIEpUMEHT, JIa0OpaTOpHbIE pabOThI, IPAKTUKYM.

Onpenenenre UMMyJIbCa W SHEPTUU PEIATUBUCTCKUX dYacTull (1Mo QororpadusM TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Pazgen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBecHOE TemioBOE U3MydYeHUE (M3JIydeHUE a0COIIOTHO YEPHOTO Tea). 3aKOH CMEIEHUs
Buna. ['mnoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

®otordppexr. Onbiter A. I'. CroneroBa. 3akoHb! GoTodddexra. YpaBHeHHEe DHHINTEWHA IS
dotoaddekra. «KpacHas rpanuiay Gorodddekxra.

JlaBnenue cBera (B 4aCTHOCTH, IaBJICHUE CBETa HAa a0COIIOTHO MOTJIOMIAIOIIYIO U a0COIIOTHO
oTpaxarolyto nosepxHocts). OnbiThl [1. H. JIeOenena.

Bonnoseie cBoiicTBa yactuil. Bonusl ne bpoiins. [{nuna Bonusl ae bpoiins u pa3mepst o01acTu
JOKaNM3aluu  JIBIKyIIedcss vacTunbl. KopmyckynspHo-BoaHOBOW — ayanmusM.  [ludpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs Heonpenenénnoctei ['eitzendepra.

TexHu4eckne yCTPOHCTBA W TEXHOJOTUYECKHE IIPOILIECCHI: CIIEKTPOMETP, (poTornmeMeHT,
dboTogaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHas 6aTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue porope3nucTopa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporoaddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [TnanerapHas mozens atroma Peszepdopaa.

[Toctrynatel bopa. U3nydenue u nornomenre (OTOHOB MU NEPEXOJIE aTOMa C OJAHOTO YPOBHS
SHEPrUM Ha JPYTOM.

Bungel ciektpoB. CriekTp ypoBHEH sHEpruu aroMa Bo0poa.

CnioHTaHHOE M BBIHY)KJIEHHOE M3lyueHue cera. Jlasep.

TexHuYeckne yCTpPOMCTBA W  TEXHOJOTHMYECKHWE TMPOLECCHl: CHEKTPAJIbHBIM  aHAIU3
(criekTpocKkoI), 1a3zep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mopnens omnbita Pesepdopra.

HaGnronenne nuHEH4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.
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Habmonenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKEHHOTO aTOMAapHOrO0 BOJOPOJA U HU3MEPEHUE IOCTOSIHHOU
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACIUY,.

Hyxnonnass monens sinpa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4YHCIO sapa.
N3otomnsl.

PagnoaktuBHOCTh. Anb(da-pacnan. DIeKTpOHHBIA M TMO3UTPOHHBIA Oerta-pacmaz. ['amma-
U3JIy4CHHE.

3aKOH PpPaaUMOAKTUBHOrO pacnaga. PaauoakTtuBHble wu3oTombl B mpupoxae. CBoiicTBa
MOHU3HUPYIOUIETO M3JIy4eHUs. BiusiHue paguoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEHHBbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIJIOHOB B sifpe. S nepHbie cuibl. JlegekT macchl sapa.

SAnepusie peakuun. Jlenenue u cunres saep. Snepusie peaktopsl. [IpobiaemMsl yrpaBisieMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl PA3BUTHS SACPHON SHEPTETUKHU.

MeTtobl perucTpauyy U UCCIIEI0BAHUS SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalIbHbIE B3auMoAeiicTBUA. bapuonbl, mMe30Hbl u JientoHbl. [lpencraBieHue o
CranpaptHoit monenu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npegenamu CtaHgapTHOUH Mozend. TémHas MaTtepust U TEMHAsE SHEPIUsl.

EnuncTBO DM3mveckoil KapTHHBI MUPA.

TexHuueckue yCTpoWCTBAa M TEXHOJOTMYECKHE IPOLIECCHl: J03UMETp, Kamepa Buibcona,
SJIEPHBIN PEaKTop, TEPMOSIEPHBIN peakTop, aToMHast 60M0a, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomot, npaKmMuKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH.

Oranbl pa3BuTus acTpoHoMuu. [IpukianHoe U MHUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMUHU.
[TprMeHUMOCTH 3aKOHOB (PU3UKHU AJI1 00BICHEHUS MPUPOIBI KOCMUYECKIX OOBEKTOB.

Metonpl  acTpoHOMHYECKMX uccieqoBaHuil. COBpEeMEHHbIE ONTHYECKUE TEJNECKOIIbI,
paanoTeNecKOMbl, BHeaTMOCc(hepHas acTpOHOMHUSI.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE ABHKECHHUE.

ConHeynas cucrtema.

Comnre. Conreunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMMa «CHeKTpajJbHbIN KJIACC — CBETUMOCTbY.
3BE3/1bI [VIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIs 3BE3[] TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHue 3BE37. CoOBpeMEHHbIE MPEICTaBICHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Iyte — Hama 'anaktuka. [lonoxenue u nmxenne ConnHna B ['anaktuke. Tunsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasz6eranwe ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenus 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH IS ONIPEICIICHUS MTOJI0KEHHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3aust CeBepHOro MoiMymapus 1 sipkue 3BE3/bl.

Hab6mronenus B Teneckorn JIyHbI, TTaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nyecKuil MPaKTUKYM.
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CriocoObl m3MepeHuss PU3NYECKUX BEIUYMH C HCIOIH30BAHHEM AHAJOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHTEJIbHBIEC IOTPEIIHOCTH U3MepeHui pr3nyecknx BenuyuH. OIeHKa TpaHuIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHHH, MCCIEIOBaHUN 3aBUCHUMOCTEH (DM3UUYECKUX BEIHYUH,
NpOBEPKa MPEUIOKEHHBIX TUMNOTe3 (BBIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHYECKUX pasfenax
«Y4YeHNYECKH SKCIIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

O0o0maroniee NOBTOpPeHuUeE.

O06o0011eHre U cUCTeMaTH3alMsl COJIep>KaHus pa3aesioB Kypca «MexaHukay, «MosekymspHast
buzrka ©W TepMOIWHAMHKA», «IJeKTpoauHamukay, «Komebanust u BOJMHBD, «OCHOBBI
CHEIHaIbHOM Teopuu OTHOcUTeIbHOCTH», «KBaHTOBas ¢u3ukay, «IIeMEHThl aCTPOHOMHUHU U
acTpOU3HKIY.

Ponb Qpu3uky 1 aCTpOHOMHH B SKOHOMUYECKOW, TEXHOIOTMUECKOM, COLMANIbHON U ATHUECKOI
cdepax IesTeIbHOCTH YeJIOBEKa, POJib M MECTO (PM3UKU M aCTPOHOMHHU B COBPEMEHHON HAay4HOM
KapTUHE MHpa, 3HAUYCHHE ONHCATEIbHOW, CHCTEMaTU3HpYIOIleHd, OOBSCHUTEIBHON WU
NPOTHOCTUYECKON (YHKUIUH (PU3UUECKON TEOpUH, POIb (PHU3MUECKOW TEOpHH B (POPMHUPOBAHUH
MpeJCTaBICHU 0 (HU3HUECKON KapTUHE MHpa, MeCTO (PU3MUEeCKON KapTUHBI MUpa B 00LIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABIECHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

W3ydenue kypca ¢u3uku yriyOn€HHOro ypoBHA B 11 kilacce ocylecTBisieTcs € y4€TOM
COJIepKaTENbHBIX MEKIIPEIMETHBIX CBsI3€H C KypcaMHu MaTeMaTUKU, OMOJIOTUH, XUMUU, reorpaduu
U TEXHOJIOTUH.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO008 HAYYHO20 NOZHAHUA:
SBIICHUE, HAY4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYMHA, 3aKOH, TEOpHUs, HaAOIIIOJICHUE,
9KCIIEPUMEHT, MOJAEIUPOBAHUE, MOJIENb, U3MEPEHUE, TOTPEIIHOCTU U3MEPEHUHN, U3MEPHUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHue CHUCTEMbl ypaBHeHUH. TpuroHomerpuueckue (GyHKIUU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO. BeKkTopsl M uX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB. [IpoM3BOIHBIE AIEMEHTapHBIX (YHKIIHI.
[Tpu3Haku no100Ms TPEYroIbHUKOB, ONPEIeTIeHNE TUIOIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonozua: >nextpuueckue SBJICHUS B KUBOU Mpupoe, KojeOaTenbHbIe IBIKEHUS B )KUBOU
NPUPOJIE, DSKOJOTUYECKHE PHUCKU TPU IPOU3BOJCTBE DBJIEKTPOIHEPTUH, BJIEKTPOMATHUTHOE
3arps3HEHUE OKPYKAIOIIEH Cpenbl, yIbTPa3ByKOBas JAMArHOCTHKA B MEAMIIMHE, ONTHYECKUE
SIBJICHUSI B YKUBOW MPUPOJIE.

Xumusa: CTpOEHUE ATOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTYpa TBEPABIX TEIl, MEXAHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

T'eozpaghua: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PyI, (OTOCHEMKA 3E€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonocusa: NPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, AJIEKTPOJBUraTEIb
Sxobu, reHepaTop TEPEMEHHOI0 TOKa, WHAYKIIMOHHAs Ie4b, JIMHUU OJJIEKTporepesaad,
DIIEKTPOJIBUTATENb, paaap, paauONpPUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKOBasi JMarHOCTMKa B TEXHHMKE, IPOEKIMOHHBIM ammapaT, BOJOKOHHAas ONTHKA,
CONTHEYHas OaTapesi, CIIyTHUKOBBIC TPUEMHUKH, STIEpPHAsE YHEPTeTHKA U SKOJIOTUUECKUE aCTIEKTHI €€
pa3BUTHSL.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBLI 11O ®UBUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJbTAThl OCBOCHHS yueOHOro mnpeamera «Du3Hka» IOHKHBI OTpPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIMXCsS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIUEH JINYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHUIH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IICHHOCTSIM POCCUHCKOTO 00IIEeCTBa, pACIIUPEHUE KUZHEHHOTO
OIBITA U ONBITA IEATEIILHOCTU B MIPOLIECCE PEAIN3aLMU OCHOBHBIX HAIlpaBJICHUI BOCIIUTATEIbHOMN
JIeATETbHOCTH, B TOM YHUCJIE B YAaCTHU:

rPaXkKAAHCKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM O3UIMH 00YJaOIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPATUIHUOHHBIX OOIIEYEIIOBEUECKMX TYMAaHUCTHMUECKHMX U JEMOKPATHUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HMHTEpEcax TIpakIaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATH C COIUATBHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX ()YHKITUSIMU
Y Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU J1E€ATEIbHOCTH.

NMATPHOTHYECKOr0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSIM POCCUMCKUX YUEHBIX
B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAI[MIO0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOEHHE YCTOMYHUBOTO OYIYIIETO.

ICTETHYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOUas 3CTETHUKY HAay4HOTO TBOPYECTBA, MPHUCYILIETO
¢buznueckoil Hayke.

TPYAOBOr0 BOCIIUTAHUA:

WHTEPEC K pa3uyHbIM cepam MpodecCHOHATEHOMN ASSTEIHHOCTH, B TOM YHUCIIE CBS3aHHBIM C
bu3uKol ¥ TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccun u
peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIE TJIaHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHHI0O UM CaMOOOpa30BaHHIO B 00JacTH (U3MKH Ha
MPOTSHKEHUU BCEH KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHNS:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW KYJIBTYPHI, OCO3HAHHE TJ00aTBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHUE AEHCTBUI B OKPYKAIOIIEH Cpe/le Ha OCHOBE 3HAHUS ILIeJIei
YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHHE OMbITa EATETLHOCTH DKOJIOTHYECKOM HAMPaBICHHOCTH HA OCHOBE WMEIOIIHNXCS
3HaHUH 10 PU3HKeE.

HEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;
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OCO3HAaHUE ICHHOCTH H&y‘-IHOfI ACATCIBHOCTH, TOTOBHOCTL B IIPOLIECCC H3YUCHUS (bI/I3I/IKI/I
OCYHIIECTBIIATE MPOCKTHYIO U UCCIIEAOBATCIIBCKYIO ACATCIIBHOCTh MHAUBUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3zoBble Jloruyeckue aAecTBUA:

® CaMOCTOSITENIbHO (DOPMYNIMPOBAaTh U aKTyallM3UpOBaTh MpodieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPEACIIATH 1IN JeATEIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH HX JOCTHKECHHUS;

® BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

e pa3zpabaThIBaTh IUIaH PEUICHUS MPOOJIEMBbl C YIETOM aHAIM3a UMEIOLIUXCS MaTepHAIbHBIX U
HEMaTepUalbHBIX PECYPCOB;

® BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTh, OLIEHWBATH COOTBETCTBUE PE3YJbTATOB ILIEIISAM,
OIICHUBATh PUCKHU IMOCIIECACTBUI IS TEILHOCTH;

® KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBUSX pPEAIbHOTO, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

® Pa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH KM3HEHHBIX MPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

® BIIaJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHIATHIMH U METOAaMH (PU3MUYECKOI HAYKH;

®BIIAJICTh HABBIKAMHU Y4E€OHO-HMCCIIEIOBATEILCKOW U MPOEKTHON AESITeNTbHOCTH B 00JIACTH
($U3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TMOHUCKY METOJIOB PEIICHUS 3a]ad
buznUecKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

®BJIAJICTh BUJAMHU JICATEIBHOCTH 110 TOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPHpPETAINH,
peoOpa3oBaHUIO U MMPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHTYAIUSIX, B TOM YHUCIIC IPU CO3JaHHUH
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

® BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIU3UPOBATH 3a/1a4y, BBIIBUTATh THIIOTE3Y
e€ pelieHus, HaXOUTh apTYMEHTHI JIJIs I0Ka3aTeIhCTBA CBOMX YTBEPXKICHUH, 3a71aBaTh TapaMeTPhl
Y KpUTEPUU PEILICHUS;

® AHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PEIICHUS 3aJa4l Pe3yIbTaThl, KPUTUYECKHU OIEHUBATH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

® CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON IEATEIHHOCTH, B TOM
qrclie TPU U3YYeHUU (DU3HKY;

® J1aBaTh OLICHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

® YMETh MEPEHOCUTH 3HaHUSI 110 (PU3UKE B MPAKTHYECKYIO 00JIACTh KU3HEIEATETbHOCTH;

® yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

® BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIbHBIE MTOAX0/Ibl U PELICHUS;

® CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ nnopmanmeii:

® BJIaJIETh HABBIKAMH TMOJy4YeHUs WH(OpManuu (U3UIECKOTO COJEPIKAHHS M3 HCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH TOWCK, aHaliW3, CHUCTEMATHU3aIHNI0 |
WHTEPIPETANNIO UHPOPMAIINH PA3TMYHbBIX BUOB U (DOPM MPEACTABICHHUS;

® OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAIIHH;

® ICTIONIb30BaTh CPEICTBA WH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COONIOJIeHHEM TpeOOBaHMi
OPrOHOMUKH, TEXHUKH OE30MACHOCTH, THTHUEHBI, PeCcypcocOepeKeHUs, MPAaBOBBIX U ITUYECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30TTaCHOCTH;
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® CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B Pa3IMYHBIX opMaTax ¢ y4ETOM Ha3HAUCHHUS
uH(bOpMAallUM W 1EJICBOW ayJAUTOPHUH, BBIOWpAs ONTHMAIBHYIO (OPMY TPEICTABICHUS H
BU3yaJIN3alUU.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

® OCYUIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOH /I€ATEIHbHOCTH;

® pPacro3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U CMATYaTh KOH(GIUKTHL;

® pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

® [IOHUMATh U UCIIOJIL30BATh IPEUMYIIIECTBA KOMAaHAHON ¥ HHIMBUYyaTbHOU PabOTHI;

® BEIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEHCTBUU C y4ETOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KJI0T0 YJieHA KOJIEKTUBA;

® [IPUHUMATH LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUSA
no €€ JOCTH)KEHHUIO: COCTaBJIATh IUIAH JCUCTBUM, pACIpPENeNsITh POJAM C YYETOM MHEHHUI
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

® OIICHMBATh KAYE€CTBO CBOETO BKJIA/la M KaXXJI0r0 y4aCTHUKA KOMaH/Ibl B 00U pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

e rIpejyiaratb HOBBIE MPOEKTHI, OIEHWBATH HJEU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYILECTBIIATH IO3UTUBHOE CTPATETMUECKOE TOBEACHUE B PA3JIMYHBIX CUTYaLUSIX, IPOSBIIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

© CaMOCTOSITEIBHO OCYIIECTBIIATh TMO3HABATEIbHYIO ACSITENBHOCTh B 00JacTu (U3MKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH pEHICHUS PAacu€THBIX W KAa4YeCTBEHHBIX 3ajJad, IUIaH
BBITIOJTHCHUSI MPAKTUYCCKOW paboOThl ¢ yd4ETOM HMMEIOIIUXCS PECypCoB, COOCTBCHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

® J1aBaTh OLICHKY HOBBIM CUTYAIIHsIM;

® PaCHIUPSTh PAMKH y4€OHOTO MIPEeMETa Ha OCHOBE JIMYHBIX MPEITOYTCHUH;

e leJlaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
petieHue;

® OIICHUBATH MPUOOPETEHHBIH OIBIT;

® C110cOOCTBOBATH (POPMHUPOBAHUIO M TIPOSIBJICHUIO PYAUIIUU B 0071aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

® aBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCUTH KOPPEKTHUBBHI B JCSITEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;

® BIIJICTh HABBIKAMH MTO3HABATENILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUIA;

® IICTIONIE30BaTh MPUEMBI PEIICKCUH TSI OIIEHKH CUTYaIluH, BHIOOpA BEPHOTO PEIICHNUS,

® yMETh OIICHUBATh PUCKH M CBOCBPEMEHHO NMMPUHUMATD PEIICHHS TI0 UX CHUKEHUIO;

® IPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX TP aHAJIN3€E Pe3yIbTaTOB ACATEIHHOCTH,

® IPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAJIW3€E PE3yIbTAaTOB ACSITEIbHOCTH;

® IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTHKEHUST TUYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBI MO (DU3HKE IS
YPOBHsI cpeaHero oOmiero oOpa3oBaHUs y 0OYJarONIUXCS COBEPIIEHCTBYETCS IMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

® CaMOCO3HaHMS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBLHOE COCTOSHHE,
BHJICTh HAINPABJICHUS PA3BUTHS COOCTBEHHOU AYMOIMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;
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® CaMOpEryJIMpPOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEACHUE, CIOCOOHOCTh aIalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBISATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

® BHYTPEHHEH MOTHUBAllMM, BKJIOYAIOUIEH CTpPEMJIEHME K JOCTH)KEHUIO L€ U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JI€HCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEN;

®OMIIATUHM, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYIHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

® COLIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JPYTUMH
JFOAbMH, 3a00TUTHCS, IPOSABIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xoH1y oOyuenus B 10 knacce npeIMETHbIE pPe3yJIbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® [IOHUMATh POJIb (PU3UKHU B SKOHOMUUECKOM, TEXHOJIOIMUECKON, 3KOJIOIMUECKON, COLIMATIbHOM
U 3THUYECKON cdepax NesTeNbHOCTH YEJIOBEKa, pojb U MECTO (PU3MKU B COBPEMEHHOW Hay4HOIl
KapTHHE MHpa, 3HAUYCHUE ONHCATEIBHOW, CHCTEMATU3HUPYIOUICH, OOBSICHUTEIBHOU W
IPOTHOCTUYECKON (GYHKUMH (U3UYecKOH TEOpUM — MEXAaHUKH, MOJEKYISpHOW (QU3UKU U
TEPMOJMHAMHKH, POJIb (PU3UYECKOW TeopuHu B (POPMHUPOBAHUM MPEIACTABICHUNA O (U3UIECKOM
KapTUHE MUPA;

® pa3IM4aTh YCIOBHUS MPUMEHUMOCTH MoOJeNel (PU3MUECKUX Tel W TMPOLECCOB (SBICHUN):
UHepIaipHas cucTeMa OTcuéra, a0COMIOTHO TBEPAOE Teno, MaTephalibHAs  TOYKa,
PaBHOYCKOPEHHOE JABH)KEHHE, CBOOOHOE MaJieHHe, a0COIIOTHO ynpyras aedopmarus, abCo0THO
ynpyroe 4 aOCOJIOTHO HEYIpPYroe CTOJIKHOBEHHUS, MOJENU Ta3a, JXUIAKOCTHU U TBEPIOTO
(KpUCTAJUIMYECKOr0) Tea, U1eaJIbHBIN I'a3, TOUSUHBIN 3apsil, OAHOPOIHOE IEKTPUUECKOE T0JIE;

® pa3yinyaTh YCJIOBUS (TPaHUIlBI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MIOHUMATH
BceoOUMil xapakTtep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHMYEHHOCTb HCMOJIb30BAaHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBSACHATH MEXAHWYECKHE IMPOILIECCHl U SBIICHUS, UCHOJIb3Ys] OCHOBHbBIE
MOJIO)KEHNST W 3aKOHBl MEXaHUKHU (OTHOCHUTENIHOCTh MEXAaHUYECKOIo JBMKEHMS, (QOpMYyIbl
KHHEMAaTUKU PAaBHOYCKOPEHHOI'O JBIJKEHMs, mpeoOpa3oBaHus [anmuiues Ui CKOpPOCTH H
IepeMeNIeHs, 3aKOHbl HBIOTOHA, NPHUHIMI OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHUs MMIYJIbCa U MEXAHWYECKOH SHEprHM, CBsI3b pabOTHI CHUJIBI C
U3MEHEHHEM MEXaHWYEeCKOW »HHEpPruM, YCJIOBHS paBHOBECHS TBEPAOrO Tela), IMpPU 3TOM
UCIIOJIB30BaTh MAaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTb YCJIIOBHUS IIPUMEHUMOCTH
(du3nyecKuX 3aKOHOB: Mpeodpa3oBanuii ["anues, BToporo u TpeThero 3akoHoB HploToHa, 3aKOHOB
COXpaHEHHUs UMITYJIbCa U MEXAaHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;

® AHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCHl M SBJIEHUS, MHCIOJIb3YsS OCHOBHBIE
nonoxkeHnss MKT u 3akoHbl MoJeKynspHOM (U3MKKM M TepMOIWHAMUKU (CBSI3b JaBJICHUS
UJIAJIBHOTO Ia3a CO CPEAHEN KHHETUHYECKON DHEPIUEH TEIJIOBOI0 IBUKEHUS U KOHLIEHTpaLuen ero
MOJIEKYJI, CBSI3b TEMIEpATypbl BEHIECTBA CO CPEIHEH KUHETHYECKONW SHEpPrueu TEIrIoBOIo
JBUKECHHSI €r0 YacTHULl, CBA3b JABIEHUsA WICAIBHOIO ra3a C KOHLEHTpAalUed MOJIEKY]I U €ro
TeMIlepaTypol, ypaBHeHue MeHaeneeBa—KanelipoHa, NepBbld 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpPaHEHMsI SHEPIUM B TEIUIOBBIX INPOIECCAX), IPU OTOM MCIOIb30BaTh MaTeMaTUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3bIBATh YCJIOBHUS NPUMEHUMOCTH ypaBHeHHsI Menneneesa—KnaneiipoHa;

® AHAJIM3UPOBATH U OOBSICHATH DJEKTPUUECKUE SIBIICHUS, UCTIOIb3Yysl OCHOBHBIE MOJIOKEHUS U
3aKOHBI 3JEKTPOJMHAMHMKHU (3aKOH COXpaHEHMsI JJIEKTPUUYECKOro 3apsiaa, 3akoH Kyiona,
MOTEHIUAIBHOCTh JJIEKTPOCTATUYECKOrO IOJIs, IMPUHIMI CYNEPIO3ULIUNA DIEKTPUYECKUX I10JIEH,
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IpU 3TOM YKa3blBas YCJIOBHS NPUMEHHUMOCTH 3akoHa KyioHa, a Takke NpaKTUYECKU Ba)KHBIE
COOTHOILIEHUS: 3aKOHbl OMa I ydacTKa LENW WU Ul 3aMKHYTOH 2JEKTPUYECKOW LENH, 3aKOH
Jxoyns—Jlenna, mpaBuia Kupxroda, 3akonsr @apajes 17 37eKTpoan3a);

® ONMCHIBATh (PU3MUECKUE MPOLECChl M SBJICHUSA, UCIOJb3ysd BEJIUYMHBL IEpeMELICHHUE,
CKOPOCTb, YCKOPEHHE, MMIIYJIbC Te€Jda M CUCTEMBI TEJ, CWJIA, MOMEHT CHWIbI, JaBICHHE,
NOTEHIMAJbHAS SHEPrHsi, KUHETHYECKash OHHEPrus, MEXaHW4yecKas »JSHeprusi, pabora CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJla TSHKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHUS, MOIIHOCTD,
SHEPTHUs B3aUMOJICHCTBHA Tena ¢ 3eMiI€i BOMU3M e€ MOBEPXHOCTH, YHEPTHUS YIIPYTroi nedopMariu
IPY)XKUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIepaTypa Tena, paboTa B TEPMOAMHAMHUKE,
BHYTPEHHSISI SHEPTUs UACATBHOTO OJHOATOMHOIO Ta3a, padoTa MAEaNbHOTO ra3a, OTHOCHUTEIbHAS
BI@XHOCTh Bo3ayxa, KIIJI wnaeaJbHOro TEIUIOBOTO — JIBHUraTelsd; JJICKTPUYECKOE  IIOJIE,
HaIPSKEHHOCTD 3JIEKTPUYECKOTO 101, HAIIPSKEHHOCTD M0JI TOYEYHOI0 3apsiia MU 3apsKEHHOT O
11apa B BaKyyMe U B JUDJIEKTPUKE, TOTEHINAN JIEKTPOCTaTUYECKOTO MO, PA3HOCTh IIOTCHIIMAJIOB,
NEKTPOJBIIKYILIAS CUJIA, CUJIA TOKA, HANPSIKEHHE, MOIIHOCTb TOKA, JJIEKTpUYECKas E€MKOCTb
IUIOCKOTO KOHJEHCATOPa, CONPOTHUBIIEHUE Y4acTKa LENU C IOCIEA0BATENbHBIM U NapaUIeIbHBIM
COECIMHEHUEM PE3UCTOPOB, SIHEPTHU IJEKTPUUECKOTO 110JII KOHIEHCATOPA;

® 00BSCHATh OCOOEHHOCTH NPOTEKaHUS (PU3MUYECKUX SIBIICHHM: MEXaHMUYECKOE JIBUXKEHHE,
TEIUIOBOE JIBM)KEHUE YacCTHIl BEILECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBUXKEHHE,
Qg dy3us, ucCiapeHne, KUMEeHNne U KOHACHCAIHs, TUTaBJICHUE Y KPUCTAJUTM3aLUs, HAIIPaBICHHOCTh
TEIUIONEpeayy, dJIEKTpU3alUs TeJ, SKBUIOTCHLHAIBHOCTb IIOBEPXHOCTH  3apsyKEHHOIO
IIPOBOJIHHKA;

® [IPOBOJIUTh HCCIIEZIOBAaHHE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JpYyroM c
UCIOJIb30BAHUEM IMPSIMBIX H3MEPEHHUI, IpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yabTaThl TOXYYEHHOW 3aBHUCHUMOCTH (PU3MYECKMX BEIMYMH B BHIEC TpaduKOB € Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, 1eJ1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

® [IPOBOJINTH KOCBEHHBIE H3MEPEHHS (PH3NUECKUX BETUYNH, TIPU TOM BBIOMPATH ONITUMAIIbHBIN
METO/]] U3MEPEHUS, OLICHUBATh a0COJIFOTHBIE U OTHOCUTEINIbHBIE IOTPEILIHOCTHU MPSAMBIX U KOCBEHHBIX
U3MEPEHHUI;

® [IPOBOAUTH OIBITHI 10 IPOBEPKE IMPEUIOKEHHOM THIIOTE3bI: IUIAHUPOBATH JKCIEPHMEHT,
coOMpaTh IKCIEPHUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3MPOBATH MOJYYEHHBIE Pe3yibTaThl U JeNaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

e co0mr0/1aTh MpaBuiIa 0€30MacHOro Tpy/a MpHU MPOBEICHUH HCCIIeI0BaHUI B paMKaX y4eOHOTo
HKCIEPUMEHTA, MpPAaKTHUKyMa U Yy4eOHO-HCCIeOBaTeIbCKOW M MPOEKTHOH JesITeIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOTro 000pyI0BaHUS;

e pelaTh pacu€THbBIC 337aYy C IBHO 3a/IaHHON U HESIBHO 33JaHHOM (M3UYECKOM MOAEbIO: Ha
OCHOBaHMM aHajM3a YyCIOBHS OOOCHOBBIBaTh BBIOOP (U3NYECKOH MOJENM, OTBEYaoLIeH
TpeOOBaHUAM 33aJaul, IPUMEHATH (HOPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNIAThl (PU3UUECKUX
TEOPUM IIPU UCIOJb30BAHUU MAaTEMaTUYECKUX METOOB PELICHHUs 3a1ad, IPOBOAUTH PACUETHI HA
OCHOBAHMUH NMEIOIIMXCS TAHHBIX, AaHAJTU3UPOBATh PE3YNIBTATHI H KOPPEKTUPOBATH METOIbI PEILICHUS
C Y4€TOM IOJIyYEHHBIX PE3YyJILTATOB;

e pelaTh Ka4yeCTBEHHbIE 33/1a4H, TpeOyrolre NPUMEHEHNS 3HaHU| U3 pa3HbIX Pa3/IesioB Kypca
Gu3MKKM, a TaKKe WHTErpaluy 3HAaHUN U3 JIPYIHX MPeIMETOB E€CTECTBEHHO-HAYyYHOrO IIMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY pACCYyKACHHM C OINOpOM Ha U3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpr3HUYECKUE SBICHMUS;

® ICTIOJIb30BAaTh TEOPETHUECKUE 3HAHUS JUI OOBSICHEHUS OCHOBHBIX MPUHIUIOB pPabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;

® IPUBOJIUTH IPUMEPHI BKJIAZa POCCUHUCKUX M 3apyOekHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

® AHAJIM3UPOBATh M OLICHWBATh MOCIEJCTBUS OBITOBOM M MPOM3BOACTBEHHOM JAEATEIbHOCTH
YeJI0BEKa, CBS3aHHOW C (PM3MUYECKUMHU MPOIecCaMM, ¢ MO3MLUN 3KOJOTMYECKOW Oe30MacHOCTH,
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NpPEICTAaBICHUNH O PALMOHAIBHOM HPUPOAONOIH30BAHMUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUH
JOCTHKCHUI HAYKU M TEXHOJIOTHH IS TAIbHEHWIIIEr0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

® [IPUMEHSATh Pa3IMYHbIE CIIOCOOBI paboThl ¢ HH(pOpManme (Gu3nyeckoro conaepk aHus C
UCITIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTHH, IPH 3TOM HCIIOJIb30BaTh
COBpEMEHHBIE HH(POPMAIIOHHbIE TEXHOJIOTUH JJIS IOMCKA, EPepabOTKH U MPEIbBICHUS yIeOHOI
U HAy4YHO-TIONYJSPHOM HMH(POPMALUHU, CTPYKTYPUPOBAHUS W HHTEpIpETalu HHPOpMaLUH,
HOJTYYEHHOH U3 PA3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN3UPOBATh MOTydaeMylo HH()OpMALIUIO
U OIICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUI, TaKk M Ha OCHOBE aHAJIN3a
UCTOYHHKA HH(OpMAINY;

® [IPOSIBJISITH OPTaHU3AIOHHBIC U TI03HABATEIbHBIEC YMEHUS CaMOCTOSTEIBHOTO TPHOOPETEHNUS
HOBBIX 3HAHHH B MpOIlecCe BHIIOIHEHUS IPOCKTHBIX U Y4eOHO-HCCIeI0BATEIbCKIX PadoT;

¢ paboTaTh B TPYNIE C MCIOJHEHUEM PA3IHYHBIX COLHUAIBHBIX POJICH, IUIaHUPOBATh paboTy
TPYIIBI, PAMOHAIBHO PaCHpeAeysTh AEATEIbHOCTh B HECTAHIAPTHBIX CHUTYAIHMAX, a/JeKBATHO
OLIEHUBATh BKJIAJ] KAXKJAOTO M3 YIaCTHUKOB IPYIIIBI B PELHICHUE PacCMaTPUBAEMOI MPOOIIEMBI;

® IPOSIBIISITH MOTHBAIMIO K OyayIel MpoecCHOHAIBHON AEATEIFHOCTH IO CIICIHATbHOCTSIM
(U3HKO-TEXHUYECKOTO MPOQIIIS.

K xonny o6yuenus B 11 knacce npeaMeTHbIe pe3yibTaThl HA YIITyOJIEHHOM YPOBHE JOKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YyUAIOIINXCSI YMEHUM:

® [IOHUMAaTh POJib (PU3UKH B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COLMAIbHON M ITUYECKOM
cdepax IeaTeabHOCTH YeloBeKa, POib U MECTO (PU3UKH B COBPEMEHHOW HAy4yHOUW KapTHHE MHUpA,
pOJIb ACTPOHOMUU B IIPAKTUYECKOMN AEATEIBHOCTH YEJI0BEKA U AAIBHEUIIEM HAYYHO-TEXHHUYECKOM
pa3BUTHH, 3HAUECHUE OMHCATEIHHON, CUCTEMATHU3UPYIOLIEH, O0BICHUTENLHON U MPOTHOCTUYECKOM
GyHKIMH (U3NIECKON TEOPUH — DIEKTPOAWHAMHKH, CHEIHAIbHOH TEOPUH OTHOCUTEIHHOCTH,
KBaHTOBOI (hM3UKH, poiib (pu3nueckoil Teopuu B (HOpMHPOBAHUH MPECTABICHUN O PUINYECKOM
KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJICTABICHUN O IPUPOJIE;

® pa3nauyaTh YCJIOBUS NMPUMEHMMOCTH MojeNiell (U3MYecKUX Tesl M IMPOLECcCOB (SBICHHI):
OJIHOPOJHOE JJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE II0JIA, TapMOHHYECKHE KoJjieOaHus,
MaTEMaTUYECKUN MasTHUK, UCAIbHBIN IPY>KUHHBIN MassTHUK, TADMOHUYECKUE BOJIHBI, UCAIBHBIN
Kosie0aTeIbHBIN KOHTYp, TOHKasl JIMH3a, MOJIENed aToMa, aTOMHOTO siipa M KBAaHTOBOW MOJEIH
CBETa;

® paznyaTh YCJIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, MOHUMATh
BCceoOUMil xapakTep (QpyHIaMEHTAJbHBIX 3aKOHOB M OTPaHHMYEHHOCTb HCIOJIb30BAaHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATH U OOBSICHATD IJIEKTPOMArHUTHBIE TIPOLIECCHI U SIBJICHUS, UCIIOIb3YsI OCHOBHBIE
MOJIO)KEHUST W 3aKOHBI 3JIEKTPOJUHAMHUKU U CHEIHATIbHOM TEOpPUHM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHMsI DJIEKTPUUECKOro 3apsja, cuia Ammepa, cuia JIopeHna, 3aKOH 3J€KTPOMarHUTHOM
WHAyKIWY, npaBwio Jlenna, cBsizb DJC cCaMOMHAYKIIMHM B AJIEMEHTE JSJICKTPUYECKOM e CO
CKOPOCTBIO H3MEHEHHs CWJIBl TOKa, IIOCTYJaThbl CHELMAIBHOM TEOpPUH OTHOCUTEIIBHOCTH
OWHIITeHA);

® AQHAJIM3UPOBATh M OOBACHATH KBAHTOBBIE IMPOLECCHI M SIBICHUS, MCIOIb3YS IOJIOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHHe ODifHmTelHa a1 GoTodddexra, mepBblid U BTOPOH MOCTYNATHI
bopa, npuHLun cooTHOIIEHUs HeonpeaenéHHocTel [ elizen0epra, 3aKOHbI COXpaHEHUS 3apsiI0BOTO
¥ MaCCOBOT'0 YHCEIl M SHEPTHH B AIACPHBIX PEAKIMAX, 3aKOH PaJHOaKTUBHOIO pacraja);

® ONIUCHIBATh (PU3UYECKUE TMPOIECCHl U SBJIEHUS, WCIOJIb3Ys BEIMYMHBL: HAMpPSHKEHHOCTD
ANEKTPUYECKOTO TOJIA, IOTEHIHMAT 3JIEKTPOCTATUYECKOTO IIOJIS, Pa3HOCTh IOTEHLHAJIOB,
NIEKTPOJBMIKYILAs CWJIA, WHAYKLIHS MarHUTHOTO IIOJIA, MarHUTHBIM IOTOK, cuia Awmrmepa,
UHAYKTUBHOCTb, 3JIEKTPOABIIKYIIIAs CUJIa CAMOMHAYKLIUHU, SHEPTHsI MAarHUTHOTO TIOJIsl IPOBOIHUKA
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C TOKOM, PEISTUBUCTCKUN HMITYJIbC, TMOJIHAS JHEPTHs, DHEPTHUs TOKOS CBOOOJHON YaCTHUIIHI,
SHEPrusl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij A/ipa, SHEPTUs CBA3H JIpa;

® 00BSCHATH OCOOCHHOCTH MPOTEKAHUS (DU3MUECKUX SBIICHUN: IEKTPOMArHUTHAS WHIYKIIHS,
CaMOMHJYKITUS, pe30HaHC, WHTep(epeHIusl BOJH, nudpakius, AUCIEPCHs, MMOJHOE BHYTPCHHEE
oTpaxkenue, dotodnekrpudeckuii d3hdext (poroaddekrt), anbda- u OeTa-pacmaiasl suep, raMma-
U3JIy4eHue syep, GU3ndecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

® OIIpEIeNISITh HAMIPaBJICHUE UHAYKLIUA MarHUTHOTO MOJIs IPOBOJIHUKA C TOKOM, CUJIBI AMITepa
u cuiibl Jlopenia;

® CTPOUTH M300paKEHHE, CO3AaBAEMOE INIOCKUM 3€PKajloM, TOHKOW JIMH30M, U PacCYUTHIBATH
€ro XapakTepUCTUKU;

® IPUMEHATH OCHOBOIIOJIAraloIINe aCTPOHOMHYECKHE OHSTHSI, TCOPUU U 3aKOHBI JJIsl aHAJIU3a
U 00BsICHEHUS (U3NYECKUX MPOIECCOB, MPOUCXOAAIIMX B 3BE3/aX, B 3BE3NHBIX CHUCTEMaX, B
MeXTaJTakTH4YeCKON Cpe/ie; ABMKEeHUs HeOECHBIX TeJ, IBOJIIOLNHU 3BE31 U BeenenHnoii;

® [IPOBOIUTH MCCIICAOBAHNE 3aBUCHMOCTEH (PU3MUECKUX BEIIMYUH C UCTIOIH30BAHUEM TPSIMBIX
WU3MEpPEHUI, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH PE3YNBTATHI TOTy4ECHHOM
3aBHCUMOCTH (DU3MYECKHX BEIMYUH B BHUJE TPaQUKOB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTEH
W3MEPEHHM, JIeJaTh BBIBOJIBI IO pe3yiibTaTaM HCCIICI0BAHMS;

® [IPOBOJIUTH KOCBEHHBIEC U3MEPEHUsT PUINUECKUX BETMYHH, IPU STOM BBIOUPATH ONTUMAIIbHBIH
METO/]I U3MEPEHUs, OLICHUBATh A0COJIIOTHBIE U OTHOCUTENIbHBIE TOTPEITHOCTH MPSMBIX U KOCBEHHBIX
WU3MEPEHU;

® [IPOBOJIUTH OMBITHI 1O MPOBEPKE MPEATOKEHHOM THUIMOTE3bI: MIIAHUPOBATH IKCHEPUMEHT,
co0upaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJNyYEHHBbIC PE3yNbTaThl U JIeIaTh
BBIBOJ O CTaTyC€ MPEUI0KEHHON THIIOTE3HI;

® OITUCBIBATH METO/IbI MOYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA,

e OO0 IaTh MpaBmiia 0€30IaCHOrO TPy IPH MPOBEICHUH UCCIEA0BAHUN B paMKaX y4eOHOTO
JKCIIEPUMEHTa, NPAKTHKyMa M Y4eOHO-HCCIEA0BATENbCKOM W TPOEKTHOW MAESITENbHOCTU C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

e pemiath pacu€THhIC 337aUu C SIBHO 33/IaHHOM U HESBHO 3aJIaHHONM (PU3NYECKOM MOJIENbIO: Ha
OCHOBAHUWU aHAJN3a YCJIOBUS BBIOMpaTh (PU3NUYECKUE MOJIEIH, OTBEYAIOIINE TPeOOBAHUSIM 3a]1a4H,
OPUMEHSTh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNIaThl (U3UUECKUX TEOpuid mpu
WCIIOJIb30BAaHUN MAaTEMaTUYECKUX METOJIOB PEIICHMs 3ajad, MPOBOJIUTH PacuéThl HA OCHOBAaHUU
MMEIOIINXCS TAHHBIX, aHATU3UPOBATh PE3YNIbTaThl 1 KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM
MOJIYYEHHBIX PE3YJIbTATOB;

e peraTh Ka4eCTBEHHBIE 3a7a4u, TpeOyIolue MpUMEHEHUs 3HaHUI U3 Pa3HBIX pa3JiejoB Kypca
bu3MKKM, a TakKe WHTErpaluy 3HAaHUN U3 JIPYTHX MPEeIMETOB eCTECTBEHHO-HAYyYHOTO IIMKJIA:
BBICTPAWBATh JIOTUYECKYIO IIEMOYKY PACCY)KJCHHH C OMOpol Ha U3Y4YEHHBIE 3aKOHHI,
3aKOHOMEPHOCTH U (pU3HUecKue sBICHUS;

® ICTIONIb30BAaTh TEOPETHUYECKUE 3HAHUS 1T OOBSCHEHUS OCHOBHBIX MPHHIIUIIOB PaOOTHI
W3MEPUTEIIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB;

® IPUBOJIUTH TIPUMEPHI BKIAJa POCCUUCKHX M 3apyOeKHBIX YUYEHBIXK-(U3UKOB B PAa3BUTHE
HAyKH, B 00BsCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

® AHAJIM3UPOBATh M OIICHUBATH IOCJIEACTBHUS OBITOBOM W TMPOW3BOICTBEHHOW NEATEIHLHOCTH
YEJIOBEKa, CBS3aHHON C (PU3MYECKMMH TPOIECCaMM, C TMO3UIUH IKOJOTUYECKON Oe301acHOCTH,
MPEACTABICHUI O palMOHAIBHOM MPHUPOJONOIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTYKCHUH HAYKH M TEXHOJIOTHH TS JATbHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

® IPUMEHATH PA3NUYHBIE CIOCOOBI pabOTHI ¢ HHQOpPMAIHEH (UINIECKOTO COACPKAHUS C
WCIIONIb30BAaHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH, MpPH 3TOM HCIOJIb30BATh
COBpEeMEHHBIE HH()OPMAIMOHHBIE TEXHOJIOTHH JIJIS IOMCKA, TIEPEPA0OTKHU U TIPEIbABICHUS y4eOHOM
W HAYYHO-TIONMYNSAPHONW WH(GOpMALUK, CTPYKTYPHPOBAHHS U UWHTEpIpeTanud HHPOpMAIUH,
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MOJIYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU aHATM3UPOBATH MOIy4aeMylo HHPOPMALIHIO
U OLICHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TAK M Ha OCHOBE aHAM3a
UCTOYHHKA HH(POPMALIUY;

® IPOSIBIISITH OPTaHU3AIMOHHbIE ¥ TI03HABATEIBHBIC YMEHHS CAMOCTOSATEIILHOTO IPUOOPETEHUS
HOBBIX 3HaHHUH B IPOIECCE BHIMTOJIHCHNS IPOEKTHBIX M y4eOHO-MCCIIeJ0BATEIbCKUX PadoT;

e paboTaTh B TPYIIE C MCIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh paboTy
TPYIIIbI, PAMOHATIBHO PaCIpEAesATh ACATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsAX, aJ€KBATHO
OLICHMBATH BKJIA/I KQKJOT0 U3 YYaCTHUKOB TPYIIEI B PEIICHHE PaCCMaTPUBAEMON IPOOIEMBI;

® [IPOSIBJISITH MOTHBAIIMIO K Oyaymiel npodecCHoHaIbHOM eATENIbHOCTH MO CIIEUATBHOCTM
(U3UKO-TEXHUYECKOTO MPOPuIIs.
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10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NMPorpamMmbl Bcero 06H TPOTLHBIC pﬁaKT"quK"e o0pa3oBaTejibHbIE
padoThI padoThbI pecypesi
Pa3znen 1. HAYYHBIA METO/I IO3HAHUSI ITPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS TPUPOIBI 6 bubumorexa [IOK
' https://m.edso0.ru/f16b68d7
Utoro no pazneny 6
Pa3zpen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamuka 10 https://m.edso0.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cramnka TBEp1IOTO TENA S 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Wroro mo pazneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 bubmiorexa LIOK
) https://m.edso0.ru/f16b68d7
bubmuorexa [JOK
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 https://m.edsoo.ru/fL6b68d7
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1 bubmuorexa [JOK
) MepexoIbl https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49

Paznea 4. JIEKTPOJIMHAMUKA
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bu6mmoreka [IOK
41 DJICKTPHHECKOE 1o 24 https://m.edsoo0.ru/f16b68d7
. N bubmuoreka [JOK
4.2 IToCTOSIHHBIN SEKTPUUECKUNA TOK 24 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Towu B pasinambix cpejax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazueny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
. bu6mmoreka [IOK
51 PH3MICCKHH NPAKTHKYM 16 16 https://m.edsoo0.ru/f16b68d7
Uroro no pazneny 16
bubmuorexa [JOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
o HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypei
Pazpen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Martmrioe none 14 https://m.edso0.ru/39859ef1
bubmuorexa [JOK
12 DIICKTPOMArHHTHAA HRAYKLIHS 13 . https://m.edsoo0.ru/39859ef1
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckre KoeOaHus 10 hitps://m.edsoo.ru/39859ef1
bu6nmoreka [JOK
2.2 DJIeKTPOMAarHUTHBIE KOJICOAHUS 15 https://m.edsoo.ru/39859¢f1
23 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 10 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo0.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 . https://m.edsoo0.ru/39859ef1
Uroro no pazaeny 60
Pa3aen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH
bu6mmorexa [IOK
3.1 Ocoser CTO > 1 https://m.edso00.ru/39859¢f1
Uroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopnyckynsipHO-BOTHOBOM JTyallu3m 15 https://m.eds00.ru/39859ef1
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bubmuorexa [JOK
42 usitka aToma > tps:/im edso0 r/39850ef1
43 ®u3KKa aTOMHOTIO s1Ipa ¥ JJIEMEHTAPHBIX 5 bubmumorexa [IOK
YaCTHII https://m.edso0.ru/39859ef1
Uroro mo pazneny 25

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHU

5.1 DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 ﬁgg;?lﬁéezigﬂﬁlsg%ge f1
Uroro no pazneny 12
Pazzea 6. PUSHUECKHUI MPAKTUKYM
6.1 Ou3nUecKuil IPaKTUKYM 16 16 ﬁgg;?lﬁéeﬁ;gﬂﬁlsg%ge f1
Utoro no pazneny 16
Pa3nen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 000011eHNE
71 MIPEIMETHOTO COACPIKAHMSI U OTIBITA 15 bubnmnorexa [JOK
IeATeIbHOCTH, IPHOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 knaccoB
Hroro no paszneny 15
PeszepBHoe Bpemst 10 BH6H_HOTCK3 LIOK
https://m.edso0.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

10.1

JleMOoHCTpUpOBaTh Ha MpUMEPaxX poiab U MecTo (GU3UKA B (POpMUpPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TEXHOJIOTHUM, B TPAKTUYECKON JEATEIIbHOCTH JIFOICH

10.2

10.3

VY4uThIBaTh TIpaHUIBl NPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOYKa, MHEPIHMAIbHAs CUCTEMa OTCUETa, abCONIOTHO TBEPHOE
TEJI0, UJealbHBIN I'a3; MOJEIU CTPOEHUS Ia30B, KHUJIKOCTEH U TBEPIBIX TEI,
TOYECUHBIN HJIEKTPUYECKHUHA 3apsijl — IPH PeLICHUH (PU3NIECKUX 3a/1a4

Pacnio3naBate ¢u3snueckue siBeHUs (IPOIECCHl) M OOBACHATh X HA OCHOBE
3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOECHHUS BEIIECTBA
U DJIEKTPOJMHAMUKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE
JIBYDKEHUE, CBOOO/HOE MMajieHue TeJl, JBUXKEHUE MO OKPYKHOCTH, MHEpLus,
B3auMoneicTBue Ten; udQy3us, OpPOYHOBCKOE MIBIKEHHE, CTpPOCHHE
KHUJIKOCTEH U TBEPABIX TeJ, M3MEHEHHe o0bEMa Tel IpU HarpeBaHUU
(oxJ1aKICHUHU), TEIJIOBOE PAaBHOBECUE, UCIIAPEHUE, KOHJCHCALU, IIaBJICHUE,
KpUCTaJUIM3alus], KUIIEHUE, BIaKHOCTh BO3/1yXa, IMOBBILICHNUE JaBJICHUS ra3a
IIpU €ro HarpeBaHUM B 3aKPbITOM COCYJE€, CBSI3b MEXKJy IapamMeTpaMu
COCTOSIHUS ra3a B U30IIpoIieccax; JIEKTPU3aLus Tell, B3aUMOACHCTBHE 3apsI0B

10.4

10.5

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, HCIIOJIb3Ys CI)I/ISI/I‘-IGCKI/IG BCIIMYNHBI.
KOooOpauHara, 1yTb, MNEpeMEUIICHUEC, CKOPOCTh, YCKOPCHHUE, MacCa TEJla, CHUJIA,
HUMITYJIbC TCIa, KHMHETHYCCKas SHEpIu-, NOTCHIaJIbHaA OHEpIu-,
MEXaHHN4YCCKas pa60Ta, MCXaHUYCCKass MOIIHOCTb, IPU ONMMCAHUU ITPABUIIBHO
TPAaKTOBATh (1)I/I3I/I‘-I€CKI/II\/'I CMBICJT UCITOJIB3YEMBIX BCIIMYUH, UX 0003HAUYCHUS U
CAMHUIIBI, HAaXOJUTb (bOpMy.]'ILI, CBA3BIBAIOMIUC JTAHHYIO q)HBI/IquKYIO
BCJIMYHHY C APYTUMH BCIMYNHAMHA

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOICTBA TE€JI U TEILIOBEIE SIBJICHUA,
UCTONB3Ysl (U3MYecKUe BEIMYMHBI: JaBICHHUE Trasza, TeMmIeparypa, CpeaHss
KHHETHNYCCKad OHEPIuAa Xa0THU4YECKOT'O ABHUKCHUS MOIJICKYII,
CpeIHEKBaApaTUYHAs CKOPOCTh MOJIEKYJ, KOMTUYECTBO TEIUIOTHI, BHYTPEHHSIS
sHeprusi, paborta ra3a, KOIPPHUIMEHT TMOJE3HOTO JEUCTBHS TEIJIOBOTO
JBUTATENS; TPH OMHMCAHWW TMPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIT
HCIIOJIB3YEMBIX BCIWYWH, UX 00o3HaYeHus u CAUHUIIBI, HAXOAUTh (1)0pMy.TII>I,
CBSI3BIBAIOIIME TaHHYIO (DU3MUYECKYIO BEIMYUHY C APYTUMHU BEeITHUMHAM

10.6

10.7

OnuchIBaTh U3yYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
SBJICHUS (TIPOIIECCHI), HMCTONB3Yysd (DU3NYECKUE BEITUYUHBI: DJIEKTPUUECKUM
3apsjl, SJEKTPUUYECKOE IM0Jie, HANpsLKEHHOCTh MOJs, MOTEHIMal, Pa3HOCTb
MOTEHIIMAJIOB; TIPH OMHCAHWHM TPABUIHHO TPAKTOBATH (DU3UYECKUN CMBICIT
WCIOJIb3YEMBIX BETTUYMH, UX 0003HAYCHHS U €AMHHUIIBI; YKA3bIBATh (DOPMYIIHI,
CBSI3BIBAIONIME JAaHHYIO (DM3UYECKYIO BETUUYHHY C APYTUMHU BETUIHHAMHI

aHATM3UPOBATh (HPU3UYECKUE TIPOILIECCH U SIBJICHUS, WCIIONB3Ys (PU3HUECKUE
3aKOHBl M TPUHLMIOBL 3aKOH BcemupHoro tsaroreHus, I, II u III 3akoHsbI
HbroToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW 3HEPTrHH, 3aKOH COXPAHEHUS
AMIYJIbCA, NPUHLUMUI  CYNEPHO3ULMH  CWJI, [PUHLMUI  PABHOIPABUSA
WHEPIHUAIBHBIX CHCTEM OTCU€TA; MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPHUIO
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CTPOCHMS BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b CPEIHEN KNHETUYECKON SHEPTUU
TETIOBOTO JBM)KEHUSI MOJIEKYJI C a0COIOTHOM TeMIiepaTypoi, MepBhIil 3aKOH
TEPMOJMHAMMKY; 3aKOH COXPAaHEHUS JIEKTPUYECKOro 3apsaa, 3akoH Kyiona;
IIPU 3TOM PA3JIM4aTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE
BBIpQ)KEHUE U yCI0BUs (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MNPUHIUIBI JEHCTBUS MallMH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBHS UX O€30MaCHOTO UCIIOIb30BAHUS
B [TIOBCETHEBHOM KU3HU

10.9

10.10

10.11

BBIIOMHATE AKCHEPUMEHTHI IO WCCIEAOBAHUIO (PU3UYECKUX SIBICHUN W
MPOIIECCOB C MCIOJB30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHHI; MIPU ITOM
dbopMynupoBathk TpobieMy (3aady) W THIOTE3y y4eOHOTO 3KCIEPUMEHTA,
coOHMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO 000PYIOBaHUs, MPOBOJAUTE OIBIT U
(hopMyIIpPOBATh BHIBOJIBI

OcymiecTBIATh MPsIMBIE M KOCBEHHBIE U3MEPEHUS (PU3MYECKUX BEITHYUH; TIPH
3TOM BBIOMpPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U HCII0JIb30BaTh U3BECTHBIE
METO/bI OLIEHKH ITOIPEIIHOCTEN U3MEPEHNIN

HccnenoBaTh  3aBUCHUMOCTM  MEXAY  (PU3NYECKUMHU  BEJIUYMHAMU  C
HCIO0JIb30BAHUEM IPSIMBIX U3MEPEHUIL; IPH ’TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHUPOBATh PE3yabTATHI MOIYIEHHON 3aBUCUMOCTH (PU3UIECKUX BEITMYMH B
BUJie TaOJIUIl U TPaQUKOB, A€1aTh BIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUS

10.12

10.13

10.14

Cobnronate npaBuiia 6€30MacHOrO TpyJa IpU NPOBEIEHUH MCCIIEJOBAaHUN B
paMKax y4eOHOTO 3KCIEPUMEHTa, yueOHO-MCCIIEeI0BATENbCKON U MPOEKTHON
NEATENIPHOCTH € HCIOJb30BAaHHMEM  HM3MEPHUTENBHBIX  YCTPOWCTB |
1a00paToOpHOTo 000py10BaHUS

Pemrate pacuérHple 3amauM C SBHO 3aJaHHON (U3UYECKOW MOJEINbIO0,
UCHOJb3ysd (U3NYECKUE 3aKOHbI U MPHHLUIBI, HA OCHOBE aHAJIM3a YCJIOBHS
3aJa4un BI)I6I/IpaTB (1)I/ISI/I‘IGCKYIO MOJ€CJIb, BBIACIATH (1)I/ISI/ILIGCKI/I€ BCJIMYHUHBI U
(bopMyIbl, HEOOXOIUMBIE IS €€ peleHHs], TPOBOJANUTh PACUETHI M OLIEHUBATh
PEaIbHOCTh MOJTYYEHHOTI'0 3HaYEHUS] (PU3NYECKON BETUYUHbI

Pemarp KauecTBEHHBIE 3a7ja4i: BBICTPANBATh JIOTUYECKH HEMPOTHBOPEUYHUBYIO
LEMOYKY PacCyKICHHI ¢ OMOpOil Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnyeckue sIBIEeHUS

10.15

Hcnonp3oBaTe  mpu  pelmieHMH  y4eOHBIX  3a/ad  COBpPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTMU  JUIsl  TIOMCKa,  CTPYKTYpHUPOBaHMS,
UHTEpOpeTallMd M  TpEeACTaBICHUS Y4eOHOH H  Hay4dyHO-IOMYJISIPHOM
nH(pOpMalUK, TMOJIYyYEHHOM M3 pa3jIMYHbIX HCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIio

10.16

[IpuBOANTE MpUMEPHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOIECCOB OKPYXAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonb30BaTh TeOpETHYECKHE 3HAHUS IO (PU3HUKE B IIOBCEIHEBHON JKU3HU IS
oOecrnieueHrs 6€30MaCHOCTH MPH OOpaIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTpOHCTBaMHU, JUII COXPAaHEHHUS 37I0pPOBbS U COOJIOACHUS  HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKpYXKAIOMIEH cpene

PaGorare B rpymnme c BBIIOJHEHHEM pa3IMYHBIX COLHUAIbHBIX pOJei,

IJIaHUPOBATH pa60Ty TpyHIibl, pallMOHAJIBHO PACTIPCACIIATH 0053aHHOCTH U
IUIAaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CUTyallUAX, aAACKBATHO
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OLICHMBATh BKJIQJ] KaXJIOT0 M3 YYaCTHUKOB TpPYONbl B  pELICHUE
paccMaTpuBaeMoi poOIeMbl

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

111

11.2

11.3

11.4

115

11.6

JleMOHCTpUpOBaTh Ha MpUMeEpax pojib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOM Hay4YHOU KapTUHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TE€XHOJIOTHi, B IPAKTHYECKOMN NEATEIBHOCTH JIIOACH, EIIOCTHOCTD U €UHCTBO
(bu3n4IecKoil KapTUHBI MUpa

Y4YuThIBaTh TPaHULBl TPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJeINeit:
TOUYEYHBIN IEKTPUUECKUN 3apsll, ACpHas MOJENb aTOMa, HYKJIOHHAsl MOJIEIIb
aTOMHOTO Si/ipa MPH peleHNH (PU3NIECKHX 3a1a4

Pacnio3naBate ¢usndeckue sSBiIeHUs (MPOLECCH) U OOBSICHIATH X HAa OCHOBE
3aKOHOB  JJIEKTPOAMHAMHMKM W  KBAaHTOBOM  (PM3MKHM:  3JIEKTpHUYECKas
MIPOBOJIMMOCTb, TETNIOBOE, CBETOBOE, XUMUIECKOE, MATHUTHOE JICHCTBHUS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, OJJIEKTPOMAarHuUTHas MHIYKLHUA, JeicTBue
MarHuTHOIO IOJIi Ha TMPOBOAHHMK C TOKOM W JBIKYLIUICS 3apan,
AJIEKTPOMArHUTHBIE KOJEOAHMsI U BOJHBI, MIPSMOJIMHEHHOE pacpoCTpaHEeHUE
CBETa, OTPAXKEHHE, NpeloMIIeHHe, uHTephepeHuus, auppakuus U
MOJNISIpU3aLnsl  CBETa, JUCHEepCUs CBeTa, (POTOINEKTPHUUECKUl APPeKT
(botoapdexT), cBeTOBOE HABICHHE, BOSHMKHOBEHHME JIMHEHYATOrO CIIEKTpa
aToMma BOJOPO/a, ECTECTBEHHAsI U HCKYCCTBEHHAs paJMOAKTHBHOCTb

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIECCTBA (BHGKTpI/I‘ICCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, JJIEKTPUYECKYI0 MPOBOAMMOCTh  Pa3NUYHBIX  Cpel) U
AJIEKTPOMAarHUTHBIE ABJIEHUS (IIPOLECCHI), UCIIONIb3Ys (PU3NUECKUE BETNYNHBIL:
JNEeKTPUYECKUN  3apsil, cujda TOKa, DJJEKTPUUECKOE  HaIpshKeHHe,
AIEKTPUYECKOE COMPOTHUBIICHUE, pa3HOCTh noTeHuanos, IJC, pabora Toka,
WHIYKIMST MAarHUTHOTO TOJist, cuia Ammepa, cuna JlopeHna, HHAYKTUBHOCTh
KaTyliKHW, SHECPIrus SJICKTPUICCKOr0 U MarouTHOTO HOJ'IGI\/'I, nepuoa 1u 4aCtora
KojeOaHuil B KoyiebaTeNbHOM KOHTYype, 3apsjl U CHIIa TOKa B MpoIlecce
TapMOHUYECKHUX JJIEKTPOMAarHUTHBIX KojeOaHuii, (HOKYCHOE pacCTOSIHHUE H
ONTUYECKAs CUJIa JIMH3BL; IPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUI
CMBICJI HUCIIOJB3YEMBIX BCJIWYHH, HUX o0o03HaueHusa u CAVHUIIBI, YKa3bIBaThb
(GhopMyIbl, CBSI3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIUYHHY C JPYTUMU
BCIIMYNHAMHU

OnuceiBaTh M3y4EHHBIE KBAHTOBBIE SBJICHHMS U MPOLIECCHI, HCIOIb3Ys
¢u3nyecKkue BETUUYUHBL: CKOPOCTh JEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPrHs M MMILYJbC (OTOHA, MEPUOJ MOJIypacnajga, SHEprus
CBSI3W aTOMHBIX sJ€p; NMPH ONUCAHUM NPABUIBHO TPAKTOBATb (U3MUECKUH
CMBICJ HCIIOJIb3YEMbIX BEIMUYMH, MX OOO3HAUYEHUS M EIUHUIIbI; yKa3bIBaTh
(dopMysbl, CBA3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEJIWYMHY C JAPYTUMH
BEJIMYMHAMU, BBIUYUCIISITh 3HAU€HUE (PU3NYECKON BETUUUHBI

AHanu3upoBaTh (U3NYECKUE MPOLECCHl U SBIEHUS, UCIONb3yd (PU3HUECKUE
3aKOHBl W NpUHOMIBL 3akoH Owma, 3aKOHBI IOCJIENOBATEIBLHOTO U
MapajuIeIbHOTO COEIMHEHMS MPOBOJHUKOB, 3aKOH J[oyns — JleHna, 3akoH
ANEKTPOMAarHUTHOM HMHAYKLIMH, 3aKOH NPSIMOJIMHEWHOTO paciupOCTpaHEHUs
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11.7

CBETa, 3aKOHBl OTPa)XCHUs CBETA, 3aKOHBI IIPEJIOMIIEHUS CBETa, YpaBHEHUE
OnHmreitna s ¢orodddekra, 3aKOH COXpaHEHHsS SHEPrHM, 3aKOH
COXPaHEHMs MMILYJIbCA, 3aKOH COXPAaHEHMs 3JIEKTPUUYECKOIrO 3apsja, 3aKOH
COXPaHEHMsT MAacCOBOI'O YHUCIA, IMOCTYJaThl bopa, 3aKOH paJuOaKTHBHOIO
pacraza; IpuU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U yCIOBHs (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH

OHpGI[GJISITb HaIpaBJICHUC BEKTOpA MHAYKIIMW MAarHUTHOT'O ITOJIA IIPOBOJAHHUKA
C TOKOM, CHUJIbI AMnepa H CHJIBI JIopeHua

11.8

Crpouth M oONMCHIBaTH H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3EpKajIoM,
TOHKOH JIMH301

11.9

BBIMONHATE  AKCHEPUMEHTHI 10 HCCICIOBaHUI0 (DU3MUYECKUX SIBJICHUH U
MIPOLIECCOB C HMCIIOIH30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHIA; MPU ITOM
dhopmynupoBaTh NnpodieMy (3a1ady) W THUIIOTE3Y YYEOHOro SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYIOBAHHUSI, TPOBOJAUTH OIBIT U
(OpMyYIIHPOBATH BHIBOJIBI

11.10

OCYH_IGCTBJ'ISITL MpsAMBbIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCIIMYHH, IIpH
9TOM BI)I6I/IpaTI) OITHMAJILHBIN CIIOCO0 HU3MCEPCHUA U UCII0JIb30BAaTh U3BECTHLIC
MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHI>’I

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYHMH C UCIIOJIb30BAaHUEM IPSMBIX
M3MEPEHUH; IPH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBAThH PE3yIbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TaOIMI U rpauKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHNUS

CobmoiaTh TipaBmiIa 0€30MacHOro TpyJa MPH MPOBEICHUH MCCIICIOBAHUNA B
paMKax y4eOHOro IKCHEPUMEHTa, yu4eOHO-HCCIICIOBATEIBCKON U MIPOSKTHOM
NESATCIIBHOCTH € HCIIOJIb30BAHHEM  M3MEPHUTEIBHBIX  YCTPOMCTB U
1abopaTopHOro 00OpyI0BaHUS

11.13

11.14

11.15

11.16

11.17

11.18

Pemate pacu€THbpie 3amauM C SBHO 3aJaHHOM (U3HYECKON MOJEIbIO,
UCTONB3Ysl (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHallM3a yCIOBUS
3a1a4u BI)I6I/IpaTB (1)I/ISI/I‘IGCKYIO MOJCJIb, BBIACIATH (1)I/ISI/ILIGCKI/I€ BCJIMYUHBI U
(dbopMyIbl, HEOOXOAUMBIE TSI €€ pPeleHus, TPOBOAUTH PaCYETHI U OIEHUBATh
PEeaIbHOCTh MOJTYYEHHOT0 3HaYeHUs] PU3NUECKON BETMYUHbI

Pemarp kauecTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HEIIPOTHBOPECUUBYIO
LIEMOYKY PACCYKICHHI ¢ OMOpOil Ha U3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKue SBICHUS

Ucnons3oBarh npu pelIeHnmn y4eOHBIX 3a7a4 COBpPEMEHHbBIE
MH(OpPMALIMOHHBIE  TEXHOJOTHUH  JUIsi  TIOMCKA,  CTPYKTYypUPOBaHUS,
WHTEpIpEeTallid M  TPEJACTaBlIeHUs Y4YeOHOW W  HAy4YHO-TIOMYJSPHOM
nH(OpMalUK, TIOJYYEHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aAHAITM3UPOBATH TOJIYIaeMYI0 HHGOPMAITHIO

OOBSACHITh TPHUHIMIBI JEHCTBUS MAIUH, TPUOOPOB W TEXHHYECKHUX
YCTPOMCTB;, pa3inuuaTh YCJIOBUS UX O€30MacCHOTO HCIOJNB30BAHUS B
IOBCETHEBHOMN KU3HHU

[IpuBOIUTE IPUMEPHI BKJIAAa POCCUNUCKHUX H 3apyOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HaYKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKHA U TEXHOJOTHH

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (PU3MKe B IOBCEIHEBHON )KU3HU /TS
oOecnieueHrs 6€30MaCHOCTH MPH OOpaIlleHUH ¢ MPUOOpPaMH U TEXHUUYECKUMU
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11.19

yCTpOMCTBAMM, JJISi COXpPAHEHHUS 3J0pOBbS M  COOJIOJCHHS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaloLLEel cpeie

PaGOTaTB B TIpymnic C BbIIOJHCHUCM Pa3JIMYHbIX COHOHUAJIBHBIX pOJICﬁ,
IUIAaHUPOBATh PAa0OTy TPYMIbI, PALIMOHAIBHO paclpeAessTh 00S3aHHOCTU U
IUIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CUTyallUAX, aAACKBATHO
OLICHMBATh BKJIQJ, K&XJOT0 M3 YYaCTHMKOB TpPYOIbl B  pELICHUE
paccMaTpuBaeMoi poOIeMbl
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KUIACC

Kon
paszjiena

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

1.1

1.2

®usuka — Hayka o0 npupone. Hayunble MeTOABI MO3HAHUS
OKpy»Karomiero mupa. Poib 53KkcriepuMeHTa U TEOpUH B
MIPOLIECCE TO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (hU3HKE

MogenupoBanue (U3NYECKUX SBICHHA U  IPOLECCOB.
Hayunbie runorespl. ®dusnueckue 3aKOHBI M TEOPHH.
I'panuubl TpUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpuHImm
coorBercTBUs. Posnb m mecro ¢usuku B opMupoBaHUU
COBPEMEHHOM HAy4yHOM KAPTUHBI MHUpa, B IPaKTUYECKOU
JESTEIIbHOCTH JIIOJEH

2.1

2.2

2.11

MEXAHHUKA
KMHEMATHKA

Mexann4deckoe JABHIKXCHUC. OTHOCUTENBHOCTh
MCXaHHNYCCKOI'O ABMXKCHU . Cucrema otcuéra. TpaeKTOpI/IH

212

2.1.3

[lepemerienue, ckopocTh (CpeiHss CKOPOCTb, MTHOBEHHAas
CKOPOCTb) 1 YCKOPEHHE MATEPHAIIbHOW TOYKU, UX MPOCKIIUU
Ha OCH CUCTeMbl KoopauHAT. CIOXKEHHE NEepEeMEIEHUN U
CJIO’KEHHE CKOPOCTEN

PaBHOMEpHOE UM paBHOYCKOPEHHOE  IPSMOJIMHENHHOE
nBkeHue. ['padukn 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOpPEHHUS, IYyTU U MEPEMEIICHUSI MaTEPUaIbHOW TOYKHU OT
BpEMEHU

2.14

CBoboaHoe najzieHne. Y cKopeHrne CBOOOTHOTO MaIeHus

2.15

KpuBonnnueliHoe nBWkeHHe. PaBHOMepHOE JBHXKEHHE
MaTepUaIbHOM TOYKH II0 OKPYKHOCTH. YTIIOBas CKOpPOCTb,
JIMHEWHAs CKOPOCTb. Ilepuon u 4acToTa.
[IeHTpOCTPEMUTEIIBHOE YCKOPEHHE

2.16

2.1.7

2.2.1

Texnuyeckue yCTpOﬁCTBaI CIINAOMCETP, ABUKCHUC CHAPA0B,
LCTIHBIC U PEMCHHBIC IICPEaaYn

[IpakTuueckue pabotsl. i3MepeHne MrHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY ITYTAMH, IIPOHIEHHBIMU
TEJIOM 32 MOCIIEA0BATEIbHBIE PABHBIE IIPOMEXYTKH BPEMEHHU
IIPU PaBHOYCKOPEHHOM JBUXEHUU C HAYAJIIBHOW CKOPOCTBIO,
paBHON Hymto. M3ydeHue MABMIKEHHS IIApuKa B BA3KOU
KHUJIKOCTH. VI3ydeHue JBUKEHUS Tena, OpOLIEHHOTO
TOPU30HTAIIBHO

JMUHAMUKA

[IpuHnnn otHocutenbHOCTH ['amunes. IlepBwlii  3aKkoH
Herorona. MHepuumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHIumn cynepno3uimu cui
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2.2.3

Bropoii 3akon HploTOHa M1 MaTepuaibHOM TOYKH B
unepuuanbHoit cucreme orcuéra (MCO). Tperuih 3akoH
HrproToHa 15151 MaTepuanbHBIX TOUYEK

2.2.4
2.2.5

3akoH BceMupHOro Tarotenus. Cuwna Tskectu. llepBas
KOCMHUYECKasi CKOpoCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUsI CKOJIbKEHUS U
cuna Tpenus mnokos. Koadduument Tpenums. Cuna
COIPOTHUBIICHUS NIPU JBMXKEHUHU TEJa B KHUIKOCTHU HIIU Ta3e

2.2.7

2.2.8

[ToctynatensHoe M BpallaTeJbHOE ABMKEHHE aOCOIIOTHO
TBEPAOIO Tella

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaleHus. [lnedo cuisbl.
VYcnoBus paBHoBecust TBEpaoro tena B MCO

2.2.9

2.2.10

2.3.1

TexHuueckue YCTpOfICTBaZ INOAIINITHHUKH, JABHXKXCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuyeckune padoTsl. M3yueHuwe aBmwkeHHs Opycka IO
HAKJIOHHOM IUIOCKOCTU IIOJ JEHCTBUEM HECKOJBKHUX CHIL.
HccenenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX
B JedopMHpyeMOW MpYyXHHE U PE3MHOBOM oOpasle, OT
BeIMYMHBI WX Jedopmanuu. FcecinenoBanue —yCIIOBHMA
paBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BPALLEHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKHM, CUCTEMBI MaTEPHAIBHBIX
TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE UMITYJIbCA TEJIa

2.3.2

2.3.3
234

2.35

2.3.6

2.3.7

3akoH coxpaHeHus umnyiasca B HMCO. PeaktuBHOE
JIBUKECHHE

Pabora cuibl

MomHoCTh CHITEI

Kunernueckass sHeprus MmaTepuaibHOW TOYKU. Teopemao
KMHETUYECKON SJHEPIUU

[TorenumaneHas sHeprus. lloTeHuManbHas YHEPrus ynpyro
nepopMupoBaHHON NpYyXHUHBI. [loTeHIManbHAs SHEPTHs Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[ToTeHunanpHble U HEMOTEHLIMATIbHBIE CUIIBL. CBSI3b pabOTHI
HENOTEHLUAIbHBIX CHJI C H3MEHEHHEM MEXaHUYECKOU
SHEPTrUU CHUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHWYEeCKOU
SHEPrUu

2.3.8

anyrne 1 HCYIIPYTHUC CTOJIKHOBCHU

2.3.9

2.3.10

TexHnueckue ycTpoicTBa: IBMU)KEHHE PpaKeT, BOJIOMET,
KoIep, NPYKHUHHBIN MHCTOJET

[IpakTuyeckue paboTel. M3yueHue cBsi3u CKOPOCTEH Tell Mpu
Heynpyrom ynape. MccinenoBanue cBA3u pabOTBI CHIIBI C
NU3MEHEHUEM MEXAHWUYECKOM HEPTUHU Tela

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU
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3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe maBwxkenue. uddys3usa. Xapakrep
JIBUKEHUSI U B3aMMOJICHCTBHS YAaCTHI] BEILIECTBA

3.1.2

3.1.3

3.14

Mopgenu CTpoeHHsI Ta30B, JKHAKOCTEH W TBEPABIX TEl H
00BsICHEHHE CBOIMCTB BEIIECTBA HA OCHOBE ITUX MOJCICH
Macca wmonekyn. KomuuectBo BemiectBa. IlocrosiHHas
ABoraapo

TermmoBoe paBHOBecue. Temmeparypa W €€ H3MEpPECHUE.
[lIxana temnepatyp Llenbcus

3.15

3.1.6

3.1.7

3.1.8

3.1.9

Mopnens  upeanbHoro rasa. OCHOBHOE  ypaBHECHHE
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UJEAIBHOTO Tra3a
AbcouoTHas TeMIIepaTypa Kak Mepa cpeJHe KHHETUYeCKOM
JHEPruu TEIUIOBOrO JBMKeHUs 4actun rasa. [llkama
teMriepatyp KenbBuna

Vpasuenue Knaneiipona — Menneneesa. 3akon JlanbroHa
l'azoBble 3akoHbl. M3ompomeccsl B HA€aIbHOM Tra3e C
IIOCTOSIHHBIM KOJINYECTBOM BEILECTBA: M30TEPMA, M30X0Pa,
n3o0apa

TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuueckne paboTel. M3mepeHue wmaccbl BO3AyXa B
KJIacCHOM KomHaTe. McciiemoBaHue 3aBUCHUMOCTH MEKIY
rapaMeTpamMu COCTOSIHHSI pa3peKEHHOTO ra3a

3.2

3.3

OCHOBbI TEPMOJMHAMMKU

321

3.2.2

Tepmoaunamuueckas cucrtema. BHyTpeHHss  sHeprus
TEPMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
KonnuectBo Temnotel M paboTta. BHyTpeHHsiss 3Heprus
OJIHOATOMHOT'0 MJI€aJIbHOTO r'a3a

3.2.3

3.2.4

3.25

Bunel Tennonepenaun: TEMIONPOBOAHOCTh, KOHBEKIIMSA,
n3nydyeHue. TemoéMKOCTh Tena. Y AelbHas TEIIOEMKOCTh
BemecTBa. Pacy€T konmyecTBa TEIIOTHI MIPU TEIUIONEpEaaye

IlepBbii 3akOoH TepMoguHaMuku. IIpuMeHeHne nepBoro
3aKOHAa TEPMOJUHAMHKHM K H3ompoleccaM. ['padudeckas
UHTEpIpeTaIys paboThl raza

TenmoBble MamuHbl. [IpuHOMOBI  AEUCTBHUS  TEIJIOBBIX
MamvH. [IpeoOpa3oBaHus PHEPrUM B TEIJIOBBIX MAallMHAX.
Koadduuuent mnonesnoro neiictBus (manee — KIIJ)
teroBoi MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3akoH TepmoanHamMuku. HeoOpaTumMocTh mporieccos
B npupone. TemnoBele  ABUTATeNH. IJKOJOTHMYECKHE
pOoOJIEMBI TETUIOHEPTETHKU

3.2.7

3.2.8

TexHudeckue  yCTpPOMCTBA:  JBUTATElb  BHYTPEHHETO
CropaHus, ObITOBON XOJOJUIBHUK, KOHIUIIHOHED
[IpaxkTrueckue paboThI. N3mepenune YAEIBHOU
TEMI0EMKOCTH

AI'PET'ATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI
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[TapooGpa3oBanue u KoHACHCaNMs. VcnapeHue u KUIeHue.

331 VYaenebHas  TeioTa — mapooOpa3oBaHUS.  3aBUCHMOCTH
TEMIEPATypbl KUTICHUS OT JAaBJICHUS
332 AOcomtoTHAsT M OTHOCUTENbHas BIIAXHOCTh BO3ZyXa.
Hacpiiennsiit nap
Tépmoe Tteno. Kpucramnmmyeckue u amopdHble Tena.
3.3.3 AHun3oTponusi CBOMCTB KpucTayuloB. JKuakue KpHUCTaslIb.
CoBpeMeHHbIE MaTepHalIbl
334 [InaBneHnve ¥  KpucTaIM3auusa. YaeiabHas TeIUioTa
iaBienus. Cyomumarus
3.3.5 YpaBHEHHE TEIIOBOTO OamaHca
TexHuueckue yCTpOWCTBA: TUTPOMETP M ICUXPOMETD,
336 KaJIOpUMETpP,  TEXHOJIOTUM  TOJYyYEHHS  COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCIE HAHOMAaTepHAJIOB, W
HaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padboTsl. Mi3MepeHne BIaxHOCTH BO3IyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpuzanusi Tel. OJeKTpudeckui 3apsa. JlBa Buma
ANEKTPUUYECKUX 3aPsI0B
41.2 [IpoBOAHMKY, TUINEKTPUKH U TTOTYIIPOBOJHUKU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
41.4 B3anmopeiictBue 3apsanoB. 3akoH Kynona
Onekrpuueckoe moje. HampsikEHHOCTh DIIEKTPUIECKOTO
4.1.5 nonsa. [lpunnun cynepnosuninu. JIuHUM HanmpsKEHHOCTH
ANEKTPUIECKOTO TTOJISI
1 4116 PaGora cun oanextpocrarnueckoro mods. [loTenuuar.
. Pa3HocTh mOTEHIIMATOB
417 [TpoBOAHUKY M TUANEKTPUKU B TOCTOSSHHOM SJIEKTPUIECKOM
noJte. JluanekTpudeckast IpoOHUIIAeMOCTh
418 OnektpoémkocTh. KoHpencarop. DneKTpoEMKOCTh MIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKeHHOT0 KOHIeHCaTopa
TexHuyeckue yCTPOMCTBA: AIIEKTPOCKOI, DIEKTPOMETD,
41.9 ANEKTPOCTATHUYECKAS 3aIIunTa, 3a3eMIICHUE
ANEKTPONpPUOOPOB, KOHACHCATOpP, KCEPOKC, CTPYHHBIH
TIPUHTEP
4.1.10 [Ipaktuueckue pabotel. M3mepeHue 3NEKTPOEMKOCTH
KOHJICHCATOpa
[HOCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcoBHs CYIIECTBOBAHHS ITOCTOSSHHOTO 3JIEKTPUYIECKOTO
toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK
42 4.2.2 Hanpsoxenue. 3akon Oma aiig yyacTka nenu
423 DNEKTPUUECKOE COMPOTHUBIEHUE. Y IETFHOE COMTPOTUBIICHHE
BeIIeCTBa
424 [TocnenoBarensHOE, napauIeIbHOe, CMEIIIaHHOE

COCAUHCHUC ITPOBOIHUKOB
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4.2.5

Pabota snekTpuueckoro Toka. 3akoH J[xoys — Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

4.2.9

anekTpoaBkymas cuna (manee — OJIC) m BHyTpeHHee
CONPOTUBIICHNE MCTOYHUKA TOKAa. 3akoH OMa JJisl MOJIHOU
(3aMkHyTOI) 251ekTpuueckoit nenu. Koporkoe 3ambikaHne
OneKTpoHHas  IPOBOAMMOCTb  TBEPIABIX  METAJLJIOB.
3aBUCUMOCTh CONPOTHUBIIECHUS METAUIOB OT TEMIEPaTyphl.
CBepXIpoOBOIUMOCTh

OnexTpuueckuil TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
IIy4KOB

4.2.10

[TonynpoBOIHUKH. CobctBeHHast u MIpUMeCHast
IIPOBOAMMOCTD MOJIYIPOBOAHUKOB. CBOHCTBA p-n IEPEX0/a.
[TonynpoBOIHUKOBBIE TPUOOPHI

4211

4.2.12

4.2.13

DIEKTPUYECKUI TOK B 3JEKTPOJUTAX. DIEKTPOJIUTUUYECKAS
JTUCCOIHAIUS. DIIEKTPOIIN3

OnekTpuyeckuii TOK B Tazax. CaMOCTOSITENbHBIA U
HECaMOCTOSITEJIbHBIN pasps. Paznuunbie THUIIBI
CaMOCTOATENBHOIO paspsiaa. Monnus. [1nazma

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJBTMETP, PEOCTAT,
WUCTOYHMKH  TOKa, JJEKTPOHArpeBaTelbHbIE  MPUOOPHI,
JJIEKTPOOCBETUTEIIbHBIE pudopBl, TEPMOMETDP
CONPOTUBIICHUS, BAKYyMHBIH  JIMOJ, TEPMUCTOPHl H
(boTOope3ncTOpsl, MOJIYNIPOBOAHUKOBBIN JHOJ, TaIbBAHUKA

4.2.14

[IpakTuyeckue padboTsl. M3yueHne cMenanHOro COeAMHEHUs
PE3UCTOPOB.

Nzmepenne DJIC UCTOYHHMKA TOKAa U €ro BHYTPEHHETO
conpotuBiieHus. HabmtogeHue anexTponnsa

11 KUIIACC

Kon
pa3jiena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUSA

4

OJIEKTPOAMTHAMUKA

4.3

MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHA S UHAYKINA

43.1

TlocTostHHBIE MAarHUTHL. B3auMOJEWCTBHUE ITOCTOSIHHBIX
MAarHuToOB

4.3.2

MaruuTHoe nosne. Bektop MarHuTHOM MHAYKUMU. [IpuHIMI
cyneprio3unuu. JIuHMM MarHuTHOM wWHAyKnuu. KapTtuna
JINHUM MarHUTHOW MHAYKIHWH I10JIs MOCTOSHHBIX MAarHUTOB

4.3.3

MarnuTtHoe moJjie MpPOBOJHUKA ¢ TOokoM. KapTuHa nuHMiA
MoJjsi JUIMHHOTO TPSIMOTO TMPOBOJHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTesa.
B3anmopeiicTBre MpOBOTHUKOB C TOKOM

4.3.4

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE

4.3.5

Cuna Jlopenma, e€ Monmynb W HampaBiieHue. [[BukeHue
3apsOKEHHONM YacTULbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cusl Jlopeniia
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4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITMH
4.3.7 [ToTok BekTOpa MarHUTHOW WMHITYKIIHH
438 OJIC wuHaykuuu. 3aKoH BJIEKTPOMATHUTHOM WHIYKIIMHU
QDapanes
BuxpeBoe anexrpuueckoe mnone. IAC uHIYKUMH B
4.3.9 MIPOBOJIHHKE, JBMIKYIIEMCS MOCTYIATEILHO B OJHOPOIHOM
MAarHMTHOM I10JI€
4.3.10 [IpaBuso Jlenma
4311 NHIyKTUBHOCTS. SIBnenue CaMOUH/IYKITUH. 2J1C
CaMOMHIYKITUU
4.3.12 DHeprusi MarHuTHOTO TI0JIsT KATYIITKHA C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIe
TexHuueckue  ycTpoiicTa: IIOCTOSIHHBIE ~ MArHHTHI,
4.3.14 3JIEKTPOMArHUTHI, 3NEKTPOJBUIATEIb, YCKOPHUTEIIH
AJIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TeYb
[Ipaktuueckue paboTbl. l3ydyeHne MarHUTHOTO MOJIA
4315 KaTylIKd ¢ TOKOM. MccnenoBaHue NEUCTBUSI MOCTOSHHOTO

MarHuTa Ha paMKy C TOKOM. HMccrnenoBaHue sBIICHUSA
3JIEKTPOMATHUTHON UHIYKLIMHU

3) KOJIEBAHUS 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
Konebarenbnast  cucrema.  CBoOoaHble  KoseOaHUS.
51.1 INapmonnueckue konebanus. [lepuon, yacrora, aMauTyaa u
(aza konebanuit
5172 [IpyxrHHBIA MagTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHue rapMoHnueckux kojebanuii. Kunemarnueckoe u
o JMHAMHYECKOE OMHCAaHUE KOIeOATeTbHOTO IBIKEHUS
[IpeBparieHre SHEPTUU MPH TAPMOHHUYECKUX KOJIeOaHUSX.
5.14 CBsi3p  aMIIUTYAbl KOJEOAHWNW MCXOIHOM BEIMYUHBI C
aMIUTUTYIaMU KosieOaHuM e€ CKOPOCTH U YCKOPEHHUS
Konebarenbubiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE
51 515 KoJIe0aHus B MIeaTbHOM KOJIe0aTeTbHOM KOHTYpE. AHAIOTHS
' - MEXIY MEXaHUYECKUMU u AIIEKTPOMATHUTHBIMU
kojebanusMu. @opmyna Tomcona
516 3aKOH COXpaHEHHUsS PHEPTHH B UICATHHOM KOJI€OATEIHLHOM
o KOHType
BreinykaeHHbple  MexaHW4deckue KoneOanws. Pe3oHaHc.
5.1.7 Pe3onancHas kpuBas. BbIHYXJAEHHBIE 3JIEKTPOMArHUTHBIE
KoJeOaHusl.
5.1.8 IlepemensbIl TOK. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.
51.9 MomHOCTh  TEepeMEHHOr0  TOKAa.  AMIUTUTYIHOE U
o JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HANIPSDKEHUS
5110 Tpanrcdopmarop. [IponsBoacTBo, nepegada u moTpedICHHE

BHCKTqueCKOﬁ OHCPI'UH. OKOJIOTUYECKHE PUCKHU TIpU
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MPOU3BOACTBE  AJEKTpUYeCKOM  sHepruu.  KynbTypa
WCIIOJIH30BaHUSI DJIEKTPOIHEPTUHU B MOBCETHEBHON KU3HU

TexHuueckue ycTpoicTBa: ceiicMorpad, >IeKTPUUYECKHA

5111
3BOHOK, JIMHUU 3JICKTpoIiepeayd
[Ipaktnyeckne paboTel. MccienoBaHue  3aBHCUMOCTH
MepHoJIa MaJIbIX KOJICOaHUH rpy3a HAa HUTH OT JJTMHBI HUTH H
5.1.12 Macchl Tpy3a. MccienoBanue nepeMEeHHOro0 TOKa B IEMH U3

MOCJIEIOBATEILHO COCIMHEHHBIX KOHJEHCATOPA, KaTYIIKH 1
pesucropa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckre BOJIHbI, YCIIOBUS pacnpocTpaneHus. [lepuos.

521 CkopocTb pacrpocTpaHeHUsl U AJiHa BoJHBL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI
5.2.2 Hutepdepennus u qudpakius MEXaHHYECKUX BOJH
593 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bricota ToHa.
o TemOp 3ByKa
DNEeKTPOMarHuTHbIE  BOJIHBIL. YcnoBuss  M3IyYCHHS
5.24 ANIEKTPOMArHUTHBIX BOJIH. B3anmHasi opueHTanus BeKTOPOB
59 E, B 1 v B 371I€KTpOMarHuTHOM BOJIHE B BAKYyMe€
CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH: OTpaXKeHUe,
5.2.5 npeoMJieHre, Moysipu3anus, Tudpakiusa, THTepPepeHIms.
CKOpPOCTB AJIEKTPOMATHUTHBIX BOJH
526 [IIxana BIIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
o AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpuHIMIBl paaMoOCBsA3M M TeneBHIeHUs. Pamuomoxarius.
o DNeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl
TexHUYECKUE yCTPOWCTBA: MY3BIKAIbHBIC HHCTPYMEHTHI,
5.2.8 yIbTPa3ByKOBasi TUATHOCTHKA B TEXHUKE U MEAUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30D, aHTeHHa, TeiedoH, CBU-neun
OIITUKA
531 [IpsimonHeNHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOM
- cpeze. Jlyu cera
532 OtpaxkeHue cBeTa. 3akoHBI OTpakeHus cBera. [locTpoenue
- 1300paKeHU B IJIOCKOM 3€pKajie
533 [Ipenomiienne cBera. 3aKOHbI MPEIOMIIEHUS  CBETA.
o AOGCOTIOTHBIN MMOKA3aTeNb MPEIOMICHUS
5.3 534 Ilonmnoe BHyTpeHHee oTpaxeHue. lIpenenpHbI yron
o MIOJIHOTO BHYTPEHHETO OTPAXKEHUS
5.35 JHucnepcus ceeta. CioxkHbI cocTaB 6enoro ceera. LBet
Coluparoniue W paccewBarOIINe JTUH3BL. TOHKas JWH3A.
@DOKyCHOE PAacCTOSHUE U ONTHYECKas CUja TOHKOHW JIMH3BI.
5.3.6 [MocTpoenne n300paxeHN i B COOMPAIOIINX U PACCEHMBAIOIINX
nuH3ax. @opMmyna TOHKOW JTUH3BI. YBEIUYEHHUE, JaBaeMOe
JINH30M1
5.3.7 [Ipenensr npUMEHUMOCTH T€OMETPUYECKON ONITHKHU
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Hnurtepdepennius cera. KorepeHTHBIE HICTOUHUKH. Y CIIOBHS
HaOII0ACHUS MaKCUMYMOB i MHUHHAMYMOB B

5.3.8 .
UHTEPPEPEHIIMOHHON  KapTUHE OT JABYX CHH(pa3HbBIX
KOT'ePEHTHBIX UICTOYHHKOB
Hudpakus ceera. udpakumonHas pemeérka. YcClIoBUe
5.3.9 HaOMIOJEHUS  TJaBHBIX MAaKCUMYMOB TIpH  TaJACHUH
MOHOXPOMATHYECKOT0 CBETa Ha TUPPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipuszanus ceera
TexHuyeckue ycTpoilicTBa: OYKHM, Jyma, (oToamnmapar,
5.3.11 MPOCKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJJIOKOHHAs
ONnTHKA, TUPPAKITMOHHAS PEIIETKA, MTOJSIPOH]T
[TpakTnueckue paboTHL. N3mepenune nokasares
5.3.12 npenomiieHus. VccrnemoBanue CBOWCTB HM300paKeHUW B

nuH3ax. Habmonenne nucnepcun cBera

BJIEMEHTbI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannupl  OPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH.
IlocTynarel TeopuHM OTHOCUTEIBHOCTU: WHBAapPUAHTHOCTD

6.1 MOAYJIE ~ CKOPOCTM  CBE€Ta B  BaKyyMmMe, [PHHIIMII
OTHOCHUTEJIbHOCTH DWHILITEHHA
6 6.2 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU
Y COKpAIEHUE JITUHbI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b MacChl C 3HEPIHEN U UMITYJILCOM CBOOOTHOM YaCTHUIIBI.
OHeprust oKost CBO00IHON YaCTHIIbI
7 KBAHTOBAS ®1U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKA
711 ®otonbl. @opmyna Ilnanka cBs3u >Hepruu (GOTOHA C €ro
4aCTOTOW. DHEPrusi 1 UMNyJIbC HOTOHA
71.2 OtkpeiTue U wuccnenoBanue ¢orordpdexra. Onbitel A.l.
CronetoBa. 3akoHbl poTordpdexTa
7.1 713 VYpaBuenue OiHmrTeitHa 18 porodddexra. «KpacHas
rpanuiay Goroddpdexra
7.1.4 JHasnenue ceera. Onbitel [1.H. Jlebenera
7.1.5 XUMHYECKOe IeHUCTBUE CBETA
716 Texnunueckue ycTpoilicTBa: (QOTO3IEMEHT, (HOTOJATUHK,
COJIHEeYHasl OaTapesi, CBETOAHOA
CTPOEHUME ATOMA
Mopnens aroma Tomcona. OmbiTel Pesepdopaa 1o
7.2.1 HCCIIEIOBAaHUIO CTpoeHus aroma. [lmaHerapHas Mopenb
7.2 aToma
[Tocrynatsl bopa. M3nydenue u nornoiieHre GOTOHOB MPH
7.2.2 Mepexo/ie aToMa C OJIHOTO YPOBHSI SHEPTUU Ha Apyroil. Busel

CIICKTPOB. CHCKTp ypOBHeﬁ OHCPIUur aToMa BOOOpOaa
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BonHoBeie  cBoiictBa uactul. Bomuabel ge  bpoiins.

7.2.3 KopnyckynsipHo-BOTHOBOM JTyaJii3M. Hudpaxmus
AJIEKTPOHOB Ha KPUCTAJLIAX
704 CrnoHTaHHOE U BBIHYXJICHHOE H3JIy4eHHE. YCTPOHCTBO H
o IIPUHLMI pabOoTHI J1a3epa
795 TexHudyeckue  yCTpOMCTBA: CIEKTpPaJbHBIA  aHAIW3
o (cmexTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTEP
7.2.6 [TpakTrueckue padoTel. HabmroaeHue IMHEHYaToro crnekrpa
ATOMHOE A/1PO
731 Metoasl HAOMIOJEHUS U PETUCTPALUU  AJIEMEHTapHBIX
o YaCTHI]
OtkpeiTie paguoakTuBHOCTH. OmbiTel  Pesepdopma 1o
732 ONpEACNICHUIO  COCTaBa  PAJMOAKTHUBHOIO  HM3JIYYECHHS.
o CpoiictBa amb(da-, Oera-, TraMMma-u3lydeHUs. Biusaue
PaMOAKTUBHOCTH HA KUBBIE OPTAHU3MBI
OTtkpsiTHE TIPOTOHA U HelTpoHa. HykiioHHas Moxens saapa
7.3.3 IeitzenOepra — MBanenko. 3apsin sapa. MaccoBoe YHCIIO
siapa. M3oTombl
734 Anbpa-pacnazn. DNeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacna.
23 o [Mamma-uznyuenue. 3aKOH paiMOAKTHBHOTO pacrajia
' 735 DOHeprust CBsi3M HYKJIOHOB B sipe. Snepubie cuibl. Jledekr
o MacCHI siapa
7.3.6 Snepuble peakiuu. JleneHne u CUHTE3 sSaep
SAnepubiii peaktop. TepmosimepHsiii cunte3. [IpodmeMbr u
7.3.7 MEPCIEeKTUBBl  SIEPHOM  SHEPreTHUKU.  IJKOJIOTHYECKHE
ACIEKTHI SIIEPHON SHEPTETHKHU
738 DneMeHTapHbIe YaCTHUIBI. OTtkpbiTHE MO3UTPOHA.
o DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS
739 TexHudeckue ycTpouCcTBa: IO3UMETP, Kamepa BuibcoHa,
o SJICPHBINA peakTop, aToMHasi bomba
73.10 [IpakTuueckue pabotel. MccnenoBanue TpekoB dacTull (10
o rOTOBBIM (hoTorpadusim)
DJIEMEHTHI ACTPOOU3NKN
8.1 Bun 3Bé3qnoro neba. Co3Be3ausi, ipkue 3BE3/bI, TUTAHETHI,
' WX BHJIUMOE JIBIDKEHUE
Conneunas cucreMma. [lnanersl 3emHol rpynmnsl. [lnaneTsi-
8.2 TUTAHTHI U MX CITYTHUKH, KapJIMKOBBIE IIaHEeThl. Masbie Tena
CoJHEYHOU CUCTEMBI
8 8.3 Comnnue, ¢potochepa u atmochepa. ConmHedHass aKTUBHOCTh
8.4 Wcrounuk sHeprun CosHIA U 3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: MAacCa, CBETUMOCTb,
paauyc, TeMmIeparypa, UX B3auUMOCBA3b. Jluarpamma
8.5 «CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3JIbI TJIABHOM

IOCIC0OBATCIBHOCTH. 3aBHCHMOCTb «Macca — CBETHMOCTb
JJIs 3BE€3]1 TJIaBHOM IMOCIEI0BATEILHOCTH
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8.6

Buytpennee ctpoenue 38€31. CoOBpeMEHHbIE TPEACTABICHUS
0 MPOUCXOXAeHUU H 3Boitounu CosHLAa U 3BE37. DTambl
JKU3HU 3BE3]

8.7

Muieunsbiii [1yTe — Hamia ['anaktuka. CrnivpaiibHasi CTpyKTypa
lNanaktuku, pacnpenenenue 3BE€31, raza u nbuid. [lonoxenue
u newkeHue Comuna B ['anaktuke. [Tnockas u cepuueckas
MOJCUCTEMBI [ aakTUKK1

8.8

Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE ABIPEHI
B AJpaxX T'aJaKTUK

8.9

Bcenennas. Pacmupenune Bceenennoit. 3akon Xa606:a.
Paz6eranue ranaktuk. Bo3pact u paguyc Beenennoid, Teopust
bonbmioro B3peiBa. Mogens «ropsiyer  BceneHHOM».
PennkroBoe n3nydeHue

8.10

Macmrabnas crpykrypa BceenenHnoil. MeraranakTuka.
Hepeménnpie mpo6iieMbl aCTPOHOMUUT
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ITPOBEPAEMBIE HA EI'D 1O ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHSA OCHOBHOH OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPSIeMOro
TpeOoBaHUs

1

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

ChopmupoBaHHOCTE yYMEHMI  paclo3HaBaTh  (PU3UYECKHE  SIBICHUS
(mporiecchl) U OOBSICHATH KX HA OCHOBE M3YYCHHBIX 3aKOHOB

Brnagenue ocHoBonosaraiomuMu GU3NIECKUMH MOHATHAMH U BEJIMYHHAMM,
XapaKTePU3YIOMUMH (PU3UIECKHE MTPOIIECCHI

ChopMupoBaHHOCTb YMEHUH IPUMEHSTH 3aKOHBI KJIACCHYECKON MEXaHUKH,
MOJICKYJISIPHOM (DPM3UKU M TEPMOJUHAMUKH, SIEKTPOJUHAMUKH, KBAHTOBOU
¢Gu3uKn 115 aHain3a U OOBSICHEHHUs SIBIEHUI MUKPOMHUpPA, MaKpoOMHpa U
MeramMmpa, pasiu4arh ycJoBHUS (IpaHuLbl, 00JacTH) IPUMEHHMOCTH
(GU3MYEeCKUX 3aKOHOB, MOHMUMATh BCEOOLIMH XapakTep (yHIaMEHTalbHbIX
3aKOHOB U  OIPAaHUMYEHHOCTb  MCIOJb30BAaHUSl YAaCTHBIX  3aKOHOB;
aHAJIM3UPOBaTh (PU3NYECKUE MPOLIECCHI, UCTIO0Ib3Ysl OCHOBHBIE MOJ0XKEHUS,
3aKOHBI U 3aKOHOMEPHOCTHU

ChopMupoBaHHOCT YMEHUS Pa3IndaTh YCIOBUS MPUMEHUMOCTH MOJIEIICH
(DU3UYECKUX TEJI U MTPOIIECCOB (SBJICHUIN )

CdopmupoBaHHOCTH YMEHHUS pPelIaTh pacYETHHIE 3a/1a4H C SIBHO 33/1aHHON U
HESIBHO 33J1aHHOM (PU3NYECKOW MOJIEIbIO: HA OCHOBAaHUM aHaJIM3a YCIOBHUS
BBIOMpaTh (PU3MUECKHEe MOJeNH, OTBEYarolue TpeOOBaHUIM 3aJauH,
MPUMEHSTH (POPMYJIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAaThl (PU3MUECKUX
TEOPHUI MPU HCIOIB30BAHMM MAaTEMAaTUYECKHX METOJIOB pEILICHHs 3a/ad,
MIPOBOAUTH PAcUEThl HA OCHOBAHUHU HMMEIOLIUXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATh METOMBI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yJIbTaTOB

Pemartp kauecTBeHHbIE 3a/1a4M, TPEOYIOLIME TPUMEHEHHSI 3HAHUH U3 pa3HbIX
pa3fenoB ILIKOJBHOTO Kypca (DM3MKHM, a TakkKe HHTErpaluy 3HaHUN U3
OpPYrMX  INPEIMETOB  €CTECTBEHHOHAYyYHOTO  IMKJA:  BBICTPAaWBaTh
JIOTUYECKYIO LEMOYKY PACCyKIECHUW C ONOPOM HAa U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3NUECKUE SBICHUS

BrnaneHnne OCHOBHBIMU METOJIaMH HAay4YHOTO TIO3HAHUS, UCIIOJIb3yEMbIMU B
(1)I/ISI/IKGI MNPOBOAWUTL TIPSAMBIC W KOCBCHHLIC W3MCPCHUA (1)I/ISI/I‘~ICCKI/IX
BEJIMYUH, BBIOMpAs ONTHUMAJIbHBIA CHOCO0 W3MEPEHUS W UCIONb3Ys
W3BECTHBIE METOABI OLEHKH IOTPEHIHOCTEN W3MEPEHHM, NPOBOJUTH
WCCIIC/IOBAaHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAaHHEM
IpAMBIX I/ISMepeHI/Iﬁ, 00BSACHATH IMOJIYYCHHBIC PE3YyJIbTAThl, HCIIOJIb3Yd
¢busnyeckre TEOpPHH, 3aKOHBI M TOHSTHUS, W JIeJIaTh BBIBOJBI, COOJIIOATH
npaBuwiia 0E30MacHOrO TpyJda MPU IMPOBEICHUM HCCICIOBaHHI B paMKax
y4eOHOTO SKCIEPUMEHTa M Y4eOHO-HCCIICIOBATEIbCKON JICATEIILHOCTH C
WCIIOB30BaHUEM ITU(DPOBBIX U3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO
obopynoBaHus

ChopMupoBaHHOCTh YMEHUI aHATM3UPOBATH M OICHUBATH IOCIEICTBUS
OBITOBOM W TIPOM3BOACTBEHHON JEATETHHOCTH 4YEJIOBEKAa, CBSI3aHHOM C
(U3MYECKUMHU TPOILIECCaMU, C TO3UIMI JKOJIOTUYECKOM 0e30MacHOCTH;
MPEJICTABICHUI O PAIMOHATIBHOM MPUPOONOJIH30BAHNH, a TAKIKE PA3YMHOM
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HCMOJIb30BAHUMN JOCTH)KCHUN HAyKW W TEXHOJIOTMH ISl JTallbHEHMIIEero
Pa3BHUTHUS YEIIOBEYECKOTO OOIIECTBA

Ognazenue pa3mMyHBIME crioco0amu paboThl ¢ HHPOpManuei Gpuzndeckoro
COJCp)KaHUSI C  KCIOJIb30BAHHEM COBPEMEHHBIX  WH(POPMAIMOHHBIX

9 TEXHOJIOTHM; pa3BUTUE YMEHUH KPUTHUYECKOTO aHalin3a M OLEHKH
JIOCTOBEPHOCTH MOIy4aeMoi nHbopMauu
CdopmupoBaHHOCTH yMEHUM MIPUMEHSTD OCHOBOIIOJIaraloIne
ACTPOHOMUYECKHUE TMOHATHUS, TEOPUU U 3aKOHBI JJISl aHAJIM3a U OOBSICHEHUS
10 (hU3HUECKUX MPOIIECCOB, TPOUCXOISIINX HA 3BE3/AaX, B 3BE3HBIX CUCTEMAX,

B MEXTAJIAKTHYECKOM cpefie; ABMKCHUST HEOSCHBIX TEJl, SBOJIIOIMH 3BE3NT U
Bcenennon
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D I10

DOU3UKE
Kon
pa3neaa/tem  Kopg djnementa IIpoBepsieMblii J1eMEHT COEePKAHUSA
bl
1 MEXAHHWKA
11 KMHEMATHKA
111 Mexanuueckoe JBUKECHUE. OTHOCUTENBHOCTh
o MEXaHUYeCKOro aBrxkeHus. Cucrema orcuéra
MartepuanbHas TOUKa.
7 TpacKTopI
Eé panmyc-Bexrop:
Fle)=(x(e) W) =(e)), ng Ar
TpaeKTopIIA, 7
nepeMelleHIe: o
112 i B L .
Ar=r(ty)-r(t)=r,—n= :
= (Ax, Av, Az),
IOyTb.
CroxeHIle IlepeMeIeHIii:
Ny =48 + A,
CkopocTb MaTepUaIbHOU TOUKHU:
. AF _,
U=—o =T =[u,ﬁ_.u1_.u_].
Al g T
Ax . ,
v, = A =x/. aganorm4Ho v, =y, v_=Z/.
; b
1.13 =0
CloxeHHe CKOPOCTeil: 6, =0, + 7, .
Brruncnenue nepemenieHus U NyTH MaTepuaibHON
TOYKH TPH TPSIMOJTHHEHHOM JIBI)KEHUH B0 OCH X TI0
rpaduky 3aBHCUMOCTH Vx(t)
v _ Avu _,
VekopeHIle MaTepHaIbHOIT TOUKIL: d = ~ T%T (a,.a,.a.
z b
1.14 e
A C .
a =—2= =(u) ', aHanorm4HO a, = (v, ), a.=(v.)"
x At x i ] ¥l : =y

Ar—0
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PaBHOMEpHOE NPAMOJIIMHENHOE ABUKECHUE:

x(t) = xg + vyt

1.15
Ve (t) — vgx = const
PaBHOYyCKOpEHHOE NMPSAMOIMHENHOE IBUKECHHUE:
at’
x(f)=x,+u,t +—=—
v (t)=uv, +at
116 a, = const
U;.T - L’l_l‘:r = EJ.T ["'-2 _'\’-1]
w+u
=1 2
TIpu IBICKEHNII B OHOM HAIIPABIEHHI IIYTh § = 5t
CBoOogHoe maaeHue. YCKOpEHHE CBOOOIHOTO
naJIeHusl.
v Jll ~ v,
(=]
Yo o
0 Xo (
JIBiokeHue Tena, OpOIIEHHOro IOJX YIJIOM O K
TOPU30HTY:
[.r{r} =X t Uyt =2, tUycosa-f
1.1.7 g i 2
vy =y, +u, t+=— =y, + u,sino - — g
: 2 2
v (t)=v,, =v,cosa,
v.(t)=v,, +g1=v,sino— g
g.=0
g =—g= const
KpuBonnHeliHoe aBmxkeHue. J[BrkeHne
MaTepHaIbHONW TOUYKH 110 OKPYXKHOCTH.
1.1.8 VYrnoBas U TMHENHHas CKOPOCTh TOUKH:

v = wR
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1.1.9

[Ipu paBHOMEPHOM JBUKEHUH TOUKH [0 OKPYKHOCTHU

_Zn_z
w= = TV

LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKH:
2

v 2
auc—ﬁ—w R

[TonHoe ycKkOpeHne MaTepuaibHON TOUKH

Teépnoe Teno. [locTynarenbHoe U BpalaTeIbHOE
JBUKEHHE TBEPAOro Tela

1.2

121

JTUHAMUKA

HNuepumaneuble cuctemMbl otcu€ra. llepBblid 3aKOH
Hrrorona. [Tpunnun otHocuTensHOCTH ['anumnest

1.2.2

1.2.3

Macca tena. IInmoTHOCTE BeliecTBa:
m

P=V

Cuna. [IpuHIMnO cynepro3uLuy CUL:

F,

paBHOZEHCTB — Fl + F2+' -

124

Bropoii 3akon HeloToHa: 17151 MaTepuanbHON TOYKU B
NcCo

>
>

F, = may
Ap = FAt

>

npu F = const

1.2.5

1.2.6

1.2.7

-—

£, Fy
Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK:

Fi; = —=F5
3aKOH BCEMUPHOTO TATOTEHUS: CHJIBI TPUTSHKCHUS

MEX1y TOYSUHBIMH MacCaMU PaBHBI
my;m;
F=G—F—
R2
Cuna tspkectu. LleHTp TspkecTH Tena. 3aBUCUMOCTH
CHWJIBI TSKECTH OT BBICOTHI h HaJ] TOBEPXHOCTHIO TUTAHETHI
paguycoMm RO:
GMm

"9 = Ry + h)?2

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx
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1.2.8

Cuna tpenus. Cyxoe TpeHHUE.
Cuuta TpeHUS CKOJIBKEHUSL:
Fp = uN

Cuiia TpeHust TOKOSI:

Ep, < uN

Koaddurment tpenns

1.2.9

JaBnenue:

CTATHUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

M| = Fl, roe | — mneyo cunbr F

OTHOCUTEJIbHO OCH, TNPOXOASIENd uepe3 TOUKYy
NEPIEHAUKYIISIPHO PUCYHKY

O

1.3.2

1.3.3

1.34

1.35

HeHTp Macce Tia. HeHTp MacCC CUCTECMbI
MaTCpHaJIbHBIX TOUCK!:

° myry + myry+...
TH.M. =

m; +my+...
B OJHOPOAHOM IIOJIC TAXKECTU

(g = const)
IIEHTP MAacc Tejla COBMAJIAET C €0 HEHTPOM TSHKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:

[M,+M,;+...=0
\[F] +F+...=0
3akoH Ilackans

JaBnenne B )xuakocTH, okosimieics B UCO:
P =po +pgh

1.3.6

3akoH Apxumena:

>

FApX = _PBbITeCH!
€CJIM TCJIO U XKUJAKOCTB ITIOKOATCA B I/ICO, TO
FApX = ngBbITeCH
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VYcnoBue miIaBaHus Tel

14

14.1

1.4.2

3AKOHbI COXPAHEHV A B MEXAHUKE

NMnynbsc MmaTepuabHOM TOUKHU:

p=mv

HNMnynbc cuctemsl Tei:

P =P +p2+

1.4.3

H#HHPar###1.4
4

3aKOH M3MEHEHUS M COXPAaHCHHS HUMITYJIbCa:
B UCO

- -

Ap = A(pl + P2 +.. ) = FlBHeuIHAt + FZBHeLUHAt+- .
B MCO , ecniu

Ap = A(p; + pp+...) =0, eciu

FlBHeLHH + FZBHEH.IH+' =0

PeakTuBHOE NBUKEHUE

F
ﬁ;ﬁx

PaGora cuiibl Ha MasToM NEepEeMCIICHUN:

A=|F|-|ﬁfl-c05 a=F -Ax

1.4.5

1.4.6

{E“

D
MOoIHOCTE CHUJIBI:
€CJIM 3a BpeMs
At

At
pa60Ta CHJIbI UBMEHACTCA HA , TO MOIITHOCTH CHJIbI

AAd
P=—0 =F-p-cosa
ﬂf Ar—

Kunernueckast sHEprust MaTepragbHON TOYKH:

mv?  p?

EKI/IH = =

2 2m
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147

3aKOH U3MEHEHUS] KHHETUYECKOM SHEPIuH CUCTEMBI
MatepuanbHbix Touek: B UCO AExkun = A1 + A2 + ...

[TorenmanpHas 3HEprus:
JUTSl TOTEHIIMAJIBHBIX CHJT

A12 = E1n0TeHu - E2n0TeHu_= AEHOTeHu

[ToTenumanpHas SHEPTUs MATEPUATILHOM TOYKHU B
OJTHOPOJHOM II0JI€ TSKECTH:

EHOTeHU, = mgh

[ToTenunanpHas 3HEpPrUs ynpyro 1eGopMUpOBAHHOTO
Tena:

kx?
Eno*reau = T

1.4.8

3aKOH U3MEHEHUS U COXPAaHCHMS MEXaHUYECKOM
SHEpPruu:

Euex = Exur + Emm::—m-
B IHCO AE,ex = Agcex menoresn. cans
B IICO AE,x = 0, eCIH Azcex menoresn cax = 0

MEXAHUWYECKUE KOJIEFBAHUA 1 BOJIHBI

151

I'apmonunueckue KonebaHuss MaTepHaIbHOM TOYKH.
Amvmmutyga u (asa koznebanuil. Kunemarnueckoe
OIHCaHUE:

x(f) = Asin| ot +o0,)
v () =x/.

a(f)=(v, ), =—'xf)=a +&x=0,
T7I€ X - CMEIIICHNE U3 PAaBHOBECHSI.
JlnHamMuueckoe onvcaHue:
ma, = —kx,
rae k = mw?. D10 3HaYMUT, UTO
F, = —kx.
DHepreTuyeckoe OmHucaHue (3aKOH COXpaHEHUs
MEXaHWYECKON YHEPTUN):
m* . b ot kA

j— FRETC

2 2 2 2

CBa3b aAMIUTATY/bI KoJe0aunii CMeEIICHUS
MaTepUaIbHON TOYKH C aMIUTUTyJaMu KojieOaHwil eé
CKOpPOCTHU U YCKOPEHHS:

Upe =04, a_ =04
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1.5.2

[Tepuonx u yacTora KoeOaHU:

2n 1
w Vv
[Tepuon MaJbIX CBOOOJTHBIX Kose0aHuit

MaAaTEMAaTHUYCCKOIo MasiTHHUKA:

T=2TEJI
g

[lepron  cBOOOAHBIX  KOJEOAHWH  MPY>KUHHOTO
MasiTHUKA:

m
T =271 |—

k

153

154

Boinyxxaennsie konebanus. Pesonanc. Pezonanchas
KpHuBast

[lonepeunble U TpoOaOJIbHBIE BOJHBL. CKOpPOCTh
pacrpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT =—
v

Hurepdepennus u qudpakius BOIH

155

3Byk. CKOpOCTb 3ByKa

2.1

2.11

MOJIEKYJIAPHAA OU3NKA.
TEPMOJVNHAMUKA

MOJIEKYJIAAPHA S OU3NKA

Mojaenu cTpoeHus Ta30B, KUJKOCTEN U TBEPIBIX TEN.
[Tycth TepMoanHaMHuueckas cuctema (Telo) COCTOUT U3

N 0IMHAKOBBIX MOJIEKYJI. TOr/1a KOJIMYEeCTBO BEIIECTBA
N m
vV=—=—
Na u
rre
N,— gucio ABoragpo, m — Macca CUCTEMBI (Tena),

U— MOJIsIpHasd MaccCa BEIIECTBA

2.1.2
2.1.3
2.14
2.15

2.16

TernnoBoe NBMKEHUE ATOMOB U MOJIEKYJI BEIIECTBA
Bs3anMoelicTBHe YacTHII BEIECTBA

Huddysus. BpoyHoBckoe nBrkeHUE

Monens uneanpuoro raza B MKT

CBs3b MEXIy AABICHUEM U CPEIHEU KMHETHYECKOU
DHEPIUEeW IMOCTYNATEIbHOIO TEIUIOBOIO  JABUKCHUS
MOJIEKYJI UJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHHEe MKT):

1 ;2
3 0° 3

TJe mo — Macca OgHOM MOJICKYIJIBI,
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n=

<|l=

- KOHICHTpA Mg MOJICKYJI

2.1.7 AoGcomoTHas Temmieparypa: T =t +273K
CB3b TEMIIEpaTyphl ra3a co CpeHe KHHETHYECKOM
SHEPTrHeH MOCTYNATEeNbHOIO TEIUIOBOIO JBUXKEHHUS €ro
MOJIEKYJIL:
2.1.8 — (mp*) 3
£ =|—— |==kT
|2 2
2.19 VYpasuenue p = nkT
Mopgenb uieanbHOro ra3a B TEpMOJINHAMHUKE:
| VpaBrense Menzeneena — Kianeipora
| BelpazkeHHe 114 BHYTPeHHEH 3HePIHH
‘VpaBHeHNe MeHzeneeBa — KnaneifipoHa (mpnmMeHHMEBIE (OPMET
3aIHCcH):
pV=""RT —vRT =NiT, p=PEL
2.1.10 M M
BripaxkeHIle 11 BHYTPeHHell 3HePIHI 0HOATOMHOTO ILISATEHOTO
ra3a (IpIMeHIMEIe (GOPMET 3aImICH):
U=3vRT =3 NkT =3 RT =ve T =3 pr
2 2 2 2
3akoH [lanpTOHA /ISl TABIEHUS CMECH Pa3peKEHHBIX
ra3osB:
2111
P =P + p2+ -
M3omporiecchl B pa3pekeHHOM Ta3e € MOCTOSHHBIM
9ucIioM MOJeKynl N (C TOCTOSHHBIM KOJIMYECTBOM
BEILIECTBA V):
u3otepma (T = const): pV = const ,
n3oxopa (V = const):
2.1.12 = = const,
u3obapa (p = const):
14
— = const.
T

I'paduueckoe mpeacTaBneHe H30MPOILIECCOB HA pV-,
pT-u VT- ntnarpammax.
OO0BeIMHEHHBII Ta30BbIA 3aK0H:
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pV .
T = cons

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

2.1.14

2.1.15

2.1.16

HacpltienHbie u HEHACHIICHHBIC napel.
KauectBeHHAs 3aBHCUMOCTH IUIOTHOCTH H JaBJICHUA
HACBHIIIEHHOTO Iapa OT TeMIePaTypbl, UX HE3aBUCUMOCTh
0T 00bEMA HACBIIIEHHOTO apa

BnaxxnocTs Bo3ayxa.
OTtHocuTeNbHAS BIAXKHOCTB!

d) _ Prapa (T) _ Prapa (T)
Puaceimmapa (T) Pracrimapa (T)

W3MeHeHHe arperatHbIX COCTOSIHUM — BEILECTBA:
HCIIApEHUE U KOHJCH AU, KUIIEHUE JKUKOCTH

W3meHeHne arperaTHbIX COCTOSSHMM — BEIECTBA:
IJIABJICHUE U KPUCTAJUIM3ALIMS

2.1.17

[Ipeo6paszoBanue sHEPTUH B (Ha30BBIX Mepexoaax

2.2

2.2.1
2.2.2

2.2.3

TEPMOJVUHAMUKA
TemnoBoe paBHOBECHE U TEMIIEpATypa
BnyTtpenHss sHeprus

Tennonepenaya kak crnocod U3MEHEHHs] BHYTPEHHEH
sHepruu 0e3 coBepuieHus padborel.  KoHBekuus,
TEIUIONPOBOAHOCTD, U3JIy4YCHUE

2.2.4

2.2.5

KomnunuecTBo TemioThI.
VY nenbHas TEIIOEMKOCTb BEILIECTBA C:
Q = cmAT

VY nenpHas Temora napoodpazosanus L: Q = Lm.
VY aenvHas TeruioTa rmaBieHus A: Q = Am.
VY nenpHas TemyoTa cropaHus Tomiauea q: Q = gm

2.2.6

2.2.7

2.2.8

OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A =pAV
Brruucnenue pabotsl 1o rpaduky mporecca Ha pV-
JuarpaMMe
[IepBblil 3aKOH TEPMOAMHAMUKH:
Q12 = AUsz + A1, = (U = Uy) + Ay

Annabara:
Q12 =0= Ay, = (U; —Uy) =AUy,

Bropoit 3akoH TepmommHamuku. HeoOpatumbie
IIPOLIECCHI

2.2.9

[Ipunuune! aeiictBus Temnosix MamuH. KI1/T:




Xmarp Xmarp Q:Earp

2.2.10

Maxkcumansnoe 3nadenue KIIJ. [ukn Kapno:
Tore —Ton T

Mmax 1 =N = =F =]

Hirp HITD

2211

ypaBHeHI/Ie TEIIJIOBOI'O 6ancha:
Ql + QZ + Qg"‘: 0

OJIEKTPOAMHAMUKA

3.1

311

3.1.2

OJIEKTPUYECKOE IIOJIE

DneKTpu3aius Tell U €€ IPOSBICHHS. DIIEKTPUUECKHUI
3aps. J{Ba Buia 3apsaa. DJIeMEHTApHbIN 3JIEKTPUYECKUN

3apsn. 3aKkoH COXpPAaHCHUA SJICKTPUUCCKOTO 3apaa

B3anmopeiictBue 3apsioB. Todeunsie 3apsiabl. 3aKOH

Kynona:
B OJIHOPOJHOM BEIIECTBE C AUIIEKTPUUECKOMN
IIPOHULIAEMOCTBIO €

1 _|'l'_i"1|"l’_i"-.

F= k|{?1|- ?ﬂ — L
&r” 4mes, 17

3.1.3

3.1.4

Onekrpuueckoe  mose.  Ero  neiictBue
JIEKTPUYECKUE 3aPsiIbl
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJISA:
i} F
E=——
qnpo6Hbe/’1
[Tone Toueunoro 3apsna:

q
Er = k r_z’
OAHOPOJHOC ITOJIC!

E = const.

KapTune! n1HMi HanpsPKEHHOCTH 3TUX MTOJIEN

Ha

3.15

IloTeHuIMaIbHOCTD QJICKTPOCTATUYCCKOI'O TTOJIA.

PaSHOCTI) IIOTCHIIMAJIOB N HaHpﬂ)I(eHI/IeI
A1z = q(¢1 — ¢2) = —qAp = qU.

[TorenmanpHas SHEPTUS 3apsaa
3JIEKTPOCTATUYECKOM I10JIE:

W =q¢

A =—-AW
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HOTGHHI/IaJ'I QJIEKTPOCTATUYCCKOI'O I10JIA:
® w
q

CBsi3b  HampsHKEHHOCTH  TOJE W Pa3HOCTH
MOTEHIIUAJIOB JUISI OJHOPOJHOTO JJIEKTPOCTATUYECKOTO
nong: U=Ed

3.1.6

3.1.7

3.1.8

[IpuHIMI cynepno3uuy 3JIeKTPUUECKUX MOJeH:

E:E1+E2+,¢:¢1+¢2+

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IPOBOJHUKA
E* = 0, BHYTpH U Ha IOBEPXHOCTU IPOBOJHHUKA @ =
const

JUDNeKTpUKd B DJIGKTPOCTATUYECKOM  TIOJIE.
JysnekTpudeckasi IPOHUIIAEMOCTD BEIECTBA €

3.1.9

Kongencarop. DnekTpo€MKOCTh KOHIEHCATOPA!
cod
U

DIEeKTPOEMKOCTD TUIOCKOTO KOH/IEHCATOpA:!
€S
C =

d

= ECO

3.1.10

3.1.11

HapaHHeHBHOe COCANHCHUC KOHACHCATOPOB:
q=1q + q2+...,U1 = Uz =---'Cnapajm - C1 + C2+
HOCHeI{OBaTeHBHOC COCANHCHUC KOHACHCATOPOB:

1 _ 1 4 1 4
Cr[ocn Cl CZ

U=U1+U2...,q1=q2 =...,

DHeprus 3apsyKEHHOT0 KOHEHCATopa:
_qUu _CcU* _ q*
€T 27 2 T2

3.2

321

3.2.2

3AKOHBI ITOCTOAHHOI'O TOKA
Cuia Toka:

[TocTostHHBIM TOK: | = const
Jlist moctosiHHOrO TOKa q = It

VYcnoBus cymecTBOBaHUS MEKTPUIECKOTO TOKA.
Hanpsokenne U u OJIC E

3.2.3

3akoH OMa JJig y4acTKa LEeMu:
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I_U
"R

DNEKTPUYECKOE  CONPOTHBIIEHHE.  3aBUCUMOCTH
CONPOTUBIICHUSI OJHOPOJHOIO MPOBOJAHHKA OT €ro
JUIMHBI U CEYEHUSI. Y JIeNIbHOE COIIPOTUBIIEHUE BELIECTBA.

3.2.4 [
R=p=
Ps
Hcrounuku Toka. 3/]C ncrounmka Toka:
E _ ACTOpOHHPIXCI/IJI
3.2.5 B q
BuyTtpennee conpoTrBIIeHHE HCTOYHUKA TOKA
3akon OMa Juist MOTHOM (3aMKHYTOI) 3JIEKTPHUUECKON
uenu: E = IR + Ir, oTkyna
[ = E
" Rr
3.2.6
E.r
= R
[TapannensHOE COeTMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=..,
1 1 4 1 4
Rnapaﬂn Rl R2
3.2.7
[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
U=Ul+U2+..,11=12=.,
Riocn = Ri + R+
Pabota snexkrpuueckoro Toka: A = [Ut.
3akoH [[xoyns — Jlenna:
Q =I?Rt
328 Ha pesucrope
2
R:Q =A=12Rt=1Ut=?t
3.2.9 MOIIHOCTP TEKTPUIECKOTO TOKA:




AA _
= — = _IL
Ar |50
TemnnoBasi MOIIHOCTb, BbIACIsIEMast HA PE3UCTOPE:
. UP
P=PR=—=1IU
R
MomtHoCcTh HCTOYHUKA TOKA:
MA
_ CT. CHOT _
PE = =Kl
At

Ar—d

3.2.10

3.3

CBoOOAHBIE HOCUTENIN DJEKTPUYECKUX 3apsaoB B
IIPOBOJHMKAX. MeXaHnU3Mbl INPOBOAMMOCTH TBEPIBIX
METaJIJIOB, PACTBOPOB U PACILIABOB AIEKTPOJIIUTOB, Fa30B.
[TonynpoBoauuku. [10ynpOBOTHUKOBBINA MO/

MAT'HUTHOE ITOJIE

33.1

Mexannueckoe B3aMMOJCHCTBHE Mar"uToB.
MarnutHoe mone. BeKTop MarHuTHOM HMHIYKLHH.
[TpyHIMI cynepno3suuuy MarHUTHBIX MOJIEH:

B =B, +By+...
JInann HUHAYKIOUHU MAaroHuTHOI'O ITOJIA. KapTI/IHa JIAHUNA

UHAYKIIUA MAardmuTHOTI O I10JI II0JIOCOBOTO 158

HOI[KOBOO6p33HOFO IIOCTOAHHBIX MAarHuTOB

3.3.2

3.33

3.34

OneiT Opcrena. MarHutHOe Moje MPOBOJAHHUKA C
TokoM. KapThHa NnWHUNA MHIYKIMH MarHUTHOTO TIOJIS
JUIMHHOTO ~ MOPSMOr0  MPOBOJHMKA M  3aMKHYTOT'O
KOJIbIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:

F, = IBlsina, T1ie o — yroja MexXIy HalpaBJICHUEM
MIPOBOJHHUKA 1 BEKTOPOM
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMYNHA:
Fnop =1 q | vBsina
TZI€ 0. — YTOJI MEX]ly BEKTOpaMu
JBrm>keHre 3apspKEHHOM 4YacTUIBl B OJHOPOIHOM
MarHuTHOM T0JIe

3.4

341

OJIEKTPOMATHUTHAA MHY KA

[ToTok BeKTOpa MarHUTHOM MHIYKIIUH:
® = B,,S = BScosa

34.2

SBnenne anekrpomarHuTHoM — MHAyKuuu. OJC
UHIYKIUU
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3.4.3

3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Dapanes:

AD

E:__

v

Af—0

34.4

345

ALy

OJIC uHAYKIMHU B IPSIMOM TPOBOJAHHUKE JUTMHOM |,
JBUKYIIIEMCS CO CKOPOCTBIO
B OJJHOPOJHOM MarHMTHOM ToJjie B:
| E; |= Blvcosa
, TJIE 0. — YTOJI MeX1y BEKTOpoM B 1 HOpmanbio
K TJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI
| E; |I= Blv

IIpaBuiio Jlenna

3.4.6

3.4.7

NHAYKTUBHOCTSB:
L =?,I/IJII/I(D:LI.
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E, =— EL =—II'
30

9Hepr1/1;1 MAarauMTHOI'O ITOJIAA KaTyIIKU € TOKOM:

W_LI2
L=

OJIEKTPOMATHUTHBIE KOJIEBAHUA "
BOJIHBI

351

KonebarenbHblii KOHTYP. CBoOosiHbIE
JJNIEKTPOMArHUTHBIE ~ KoJeOaHWs B HJCATbHOM
Kosie0aTeabHOM KOHTYpeE:

[0(1) =Gumasin( 1+ @)

11['{] =q;=mjmms['mr+q}ﬂ:] =]__cos|ef +q,)

®opmyna Tomcona:
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3.6

T = 2nVLC , OTKyJ1a
21
W ==
CBs3p  aMIUIMTYABl  3apsila  KOHJEHcaropa ¢
aMILTUTYA0H CHJIBI TOKa npu CBOOOIHBIX
AJIEKTPOMArHUTHBIX ~ KOJIGOAHUSAX B HJCATbHOM

KoJe0aTeIbHOM KOHTYpE:

SE
<

gm:—

E)

3akoH COXpPaHCHUA OHCPIruun B nacajibHOM
Kos1e0aTeIbHOM KOHTYpC:

3.5.2
353 BoiHy)K7eHHBIE  AJEKTPOMAarHUTHbIE — KoJieOaHUs.
e Pesonanc
Ilepemennbii  TOk. IlpomsBoacTtBo, nepemada u
MoTpedIieHne EKTPUIECKON IHEPTHH
354 cu’ LI cu’ LI
+ = o = X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3anMHas
OpUEHTAIIMSI BEKTOPOB B DSJECKTPOMArHUTHOW BOJIHE B
BAKyyMe:
3.5.5 ELBlc
356 [llxama 2nEKTPOMAarHUTHBIX BOJH. IlpumeneHue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpsMonuHENHOE  paclIpoOCTpaHEHHE  CBeTa B
o oJIHOpoiHOM cpene. Toueunslit uctounuk. JIyu cBera
3aKOHBI OTPAXKEHHSI CBETA.
a=p
3.6.2
alp
T7777777777
3.6.3 [TocTpoenne n300pakeHH B IIIOCKOM 3epKajie
3aKOHBI NIPETOMIICHHUS CBETA.
3.6.4 [Ipenomnenue cBera:

nysina = n,sinf.
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3.6.5

AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

Cc
Nagc = ;

OTHOCUTENBHBIN MMOKAa3aTeNb MPETOMICHUS:
n, vV

n
OTH n v,

Xon iydeil B mpu3Me.
1"1 - 1"2 - I?1}.1 - HJ}'J

COOTHOIIIEHHE YacCTOT M COOTHOIICHHWE MJIUH BOJH
IpU TEpexoJe MOHOXPOMATHUYECKOTO CBETa 4Yepes
TpaHMILy pa3jiena IBYX ONTHYECKUX Cpe:

nH,<mn )

iy a
[lomHOE BHYTpEHHEE OTpaXKEeHHUE.

[IpenenpHbIii yro MoJIHOrO BHYTPEHHETO OTPAKEHHUS:
. 1 n;
Sinay, = =—
nOTH nq

3.6.6

Coluparoniiue ¥ pacceWBAOIIME JIMH3BL. TOHKas
nuH3a. DokycHoe paccTosHHE M ONTHYecKas Cuia
TOHKOM JIMH3BI:

D_1
T F

3.6.7

®opmyiia TOHKOH JIMH3bL:

VBenuduenue, JaBacMoe JIMH30M:

A _If]

H d
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3.6.8

3.6.9

F\ h
f

R
B cnyuae paccenBaronieit JMH3bI:

1
D0 = F =—0,
D

=

h_If1
H d

XoJ ny4a, MPOILIEAUIEro JIMH3Y MOJ MPOU3BOJIEHBIM
yIiIoM K €€ TiaBHOM ontuyeckod ocu. Iloctpoenue

M300paKeHUI TOUKH U OTpe3Ka MPSMO B COOMPAOIINX
Y PacCeMBAIOIINX JMH3aX U UX CUCTEMax

doroanmapar kKak onTudeckwii mpubop. ['ma3 kak
ONTHYECKasl CUCTEMA

3.6.

3.6.11

3.6.12

WNnrtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaONIOJCHUS MaKCHMyMOB M MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HbBIX
KOTE€PEHTHBIX UCTOYHHUKOB:

A
MaKCIIMYMBI — A=2m—, m=0,£1,£2,+3

-

A
MITHIIMYMBI — a={2m+1_];, m=0,+1,+2 +3 _

-

Hudpakus  ceera. JludpakiuoHHas  pemérka.
VYcnoBue HaOMIOAEHUS TJABHBIX MaKCHMyMOB TIpU
HOPMAQJIBHOM IaJICHUM MOHOXPOMATHYECKOIO0 CBETA C
JUTMHOW BOJIHBI A Ha pelETKy ¢ neproaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

ucnepcus ceera
KBAHTOBAA ®U3UKA

4.1
411

KOPITYCKVYJISIPHO-BOJIHOBOWU 1Y AJIN3M

I'unoreza M. I1nanka o kBanTtax. @opmyna [1nanka: E
=hv

4.1.2

®oToHbl. DHeprus GoToHa:
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E=h _he
=hv=—=pc
Nmnynse dpoTona:
_E _hv h
P=C=7C ™2

4.1.3

4.1.4

®dorordpdexr. Ombiter A.I'. CroneroBa. 3aKOHBI
dororddekra

VYpaBHenue DitHmreiHa 1151 hoTodddekra:

Ecl)OTOHa = ABbIXOAa + EKHHmaxr

ABbIXOAa = hv}(p =

2
Mmv~max
Evpumax = 2 = el

415

JlaBneHue cBeTa.

JlaBiieHre cBeTa Ha TMOJHOCTHIO OTPAKAIOILIYIO
IOBEPXHOCTh M HA MOJHOCTBK  IOTJIOLIAOLIYIO
MMOBEPXHOCTH

OU3NKA ATOMA

4.3

421

HnaHeTapHaﬂ MOACJb aToOMa

422

[Toctymarer  bopa. M3nydenue w  moryiomeHue
(OTOHOB NPH MEPEXOIE aTOMa C OJTHOTO YPOBHS SHEPTHU
Ha JIPyroM:

he
hv =——=

TR

E,—E

m
“mn

4.2.3

JIunenyaTele CIIEKTPBI.
CrnexTp ypoBHEHN 3HEPruy aTomMa BOJIOPOJA:

-13,63B
E =%

"

, n=123 .

1

OU3NKA ATOMHOI'O APA
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43.1

4.3.2

4.3.3

43.4

Hyxnonnas mozgens siapa ['eitzenOepra — MBaneHKo.
3apsia sapa. MaccoBoe yucio sijpa. M3oTormnsl

PagnoakTHBHOCTB.
Anbda-pacnan:

A A4 1
-X—>5Y+ ,He

bera-pacna.
DNeKTPOHHBINA B-pacman:

A A 0 =
XY+ je+v,
[Mo3uTponHsIii B-pacnan:
A A 0=, o,
s X—=0Y + jE+ v,
l'amma-uznydenue
3aKoH paJiMO0aKTUBHOTO pacnaia:
-t
N(t) =Ny *2T
[lycth m — Macca paguoakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

Snepuble peakuuu. JleneHne u CUHTE3 SAep
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1.

®wusuka, 10 xracc/ Mskumes I'.4., ByxoBueB b.b., Cotrckuit H.H. mox pemakmueit
[TapdentbeBoit H.A., AO «M3natenscTBo «IIpocBenienne»
®uswuka, 11 kmace/ Msxumes [.4., byxosnes b.b., Hapyrun B.M. non penakmueit
[MapdentpeBoit H.A., AO «3narensctBo «IIpocBemienne»

3anaunuk no ¢usuke 10-11 kmace / PeimkeBud A.I1. M. : [lpoda

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1.
2.

Co6opnuk 3amau o ¢pusukel0-11 xmaccsl. / [TapdentseBa H. A.
®wusuka. Paboune nporpammsl. [Ipenmernas nunus yueOoHukoB "Knaccuueckwii
kypc". 10-11 kiaccer / lllatanuna A. B.

Terpans nst mabopaTopubsix padot no ¢usuke, 10, 11 k. / [TapdentreBa H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
1) ®wusuka. Enunas koywtekuus L{OP. [Ipenmernast komnekiust «Dusukay http :// www.
effects.ru
2) Taszera «Dusuka» Uznarensckoro goma «IlepBoe ceHTsOpsi» https :// ens. tpu.ru
3) 3anummartesnbHas ¢u3MKa B BOmpocax W oTBerax: caiit B. Embkuna https :// kvant.
mccme.ru
4) Knacc!nas dusuka: caiit yuurtens ¢usuku E.A. Bamauuoit https :// phys. spbu. ru

5)
6)
7)

8)
9)

/library

Mup dusuku: nemoHcTpaiuu pusndeckux sxkcrnepumenTo https :// physics. nad.ru
®dusnka B pe3eHTanusx https :// afportal.ru

[TpoexT «Bes ¢usuka» https :// gannalv. narod. ru /fiz ®usuka Bokpyr Hac https ://
nano - edu.ru BupryanbHblii Meronuyeckuil KaOWMHET yuuTens (QU3MKH U
actpoHomuu: cat H.H. 'omynunoM

®dusnka — 10 xmacc — Poccuiickas anekTpoHHas mkona (resh.edu.ru)

bubnmnoreka [{OK https :// m. edsoo.ru

10) ®usuka — 11 kmacc — Poccuiickas anexktpoHHas 1mikoia (resh.edu.ru)

11) bubmmoreka [IOK https :// m. edsoo.ru
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