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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHHUU K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM ¢enepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoii denepannu, peanu3yonmx OCHOBHbIE 00pa30BaTeNbHbIE MPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeNnbHOE MIPEIMETHOE COJEpKaHuE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUYCHUSI TEM U PA3/IeiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTrO MpOLEecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaroIIMXCH.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBIEHUE O IENAX, COACpKaHUH, OOIIeH
cTparerud OOydYeHHs, BOCIUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpEeACTBAMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenune kypca ¢u3uku yriiyOJaEHHOTO YpPOBHS MO3BOJSIET PEaTN30BaTh
3a1au Mpo¢eCCHOHATBHON OPUEHTAIlMH, HAMPaBICHO HA CO3/IaHUE YCIOBUM AJIs
MPOSIBJICHHUSI CBOUX HMHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronmumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS O00pa3oBaHHs B
OopraHu3anusXx MNpo(ecCHOHaTBbHOTO O00pa30BaHUS M0 Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U MHXKEHEPHBIM CICIIUATLHOCTSIM.

B nporpamme o ¢usuke onpenensorcs maHupyeMbIe pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeJMeTHbIe, TMpeaMeTHble (Ha  yriayonénHom  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METanpeIMETHbIM M MPEAMETHBIM pe3yJibTaraM OOy4YaroIIMXCS, OCBOMBIIHX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AESATEIbHOCTHBIN OIXOI.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

coJiep;kaHue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma no ¢usnke HMEEeT NPUMEPHBIA XapakTep U MOXET ObITh
UCIOJIb30BaHa YUYUTENSAMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPaAMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IOPENOCTAaBIAET BO3MOXKHOCTH JUIsl peaju3aldd  Pa3IudHbIX METOJUYECKHUX
MOJIXO/IOB K TpernojiaBaHnio (U3MKU Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUHU
coxpaHeHus1 00s13aTeILHOM YaCTH CoJlep KaHus Kypca.



®duzrka Kak Hayka o HaubOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xaronieM Mupe. LIkoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYEHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH CBoWcTBaMu. W3ydenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa
oOyyarorierocs, B GOpMHUPOBAHUE YMEHUN NMPUMEHSATh HAYYHBII METO] O3HAHUS
P BBITIOJIHEHUW UMU YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3KKN Ha ypOBHE CpeIHETO 00IIero o0pa3oBaHus MOJI0KEH
Pl uaeh, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHILIUIBI €r0 HOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEM KypcC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3uueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
($U3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU TTpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO yPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHMUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKOM 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl MO (HU3HKE JOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOJIb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO OSKCIIEPUMEHTA,
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BKJIFOYAIOUIET0 (DPOHTAJIbHbIE YYEHMUYECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3aiui GU3nyecKoro npakTukyma. B nmepBom ciyyae npakTuKyMm
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, nubO mociae MEpPBOrO U BTOPOIO
MOJIYyTOJIUHN B KaXXJOM U3 3TUX KjaccoB. BTopoil cmocob — 310 mHTErpaius padbot
IPaKTUKyMa B CHCTEMY JIa0OpaTOpPHBIX paboT, KOTOpbIE MPOBOJAATCS B Ipoliecce
u3ydeHus pasnaena (temsl). [Ipu 3TOM moj paboTamu MpakTUKymMa MOHHMAETCS
CaMOCTOATENIbHOE  HCCJIEJOBAaHUE, KOTOPOE€ MPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001EHHOTO BH1a O€3 MOLIaroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrOo H3KCIEpHUMEHTa,
7ab0paTOpHBIX pabOT M MpaKTUKyMa MpPEACTaBlIeHa €IMHbIM mnepeuyHeM. Bridop
TEMATUKU JI1 STUX BUJOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
Y4YaCTHHKaMU 00pa30oBaTEIbHOrO Mpolecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IUTAHUPOBAHUST W OCHaleHus kKaOuHera ¢usuku. [Ipm sToM obecnedymBaeTcs
OBJIaJICHME OOYyYalOUIMMHCS YMEHUSMU TIPOBOJUTH NPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHME yAETSETCS PEHICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJa4u C BHO 3aJJaHHOU
¥ HESABHO 3aJJaHHOMN (HPU3UYECKON MOJIEIbIO, TTO3BOJISIONIUE MPUMEHATh U3YUCHHbBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaK U HHTErpupys
NpUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABIIAIOTCS 3aJaHUsl Ha OOBSCHEHHE/NpPENCKa3aHue NPOTEKAHUS (PUINIECKUX
SIBJICHUW M TIPOIICCCOB B OKPY’KAIOIIECH >KU3HH, TPEOYIOIIMe BhIOOpa (HU3NUSCKOM
MOJIEIU ISl CUTYyalluy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k maTepHaibHO-TEXHUYECKOMY
oOecreueHnto yueOHoro npouecca Kypc pu3nku yriayOaéHHOro ypoBHs Ha YpOBHE
CpeaHero oomero oOpa3oBaHUs JOJDKEH M3Y4yaThCsl B YCJOBHSIX MPEAMETHOIO
kabuHeta. B kaOuHere (GU3UMKM JODKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
00opyI0BaHUE JIJIs1 BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe Mo (pU3nuKe yUeHUYeCKUX
OMBITOB, TJAOOPATOPHBIX PadOT U PabOT MPAKTUKyMa, a TAKKEe IE€MOHCTPAIMOHHOE
000pyoBaHUE.

JleMoHCTpanMoHHOEe  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IMOCTAHOBKY
NIEPEYUCIICHHBIX B TIporpaMmMe 10 (M3HKE KIIOUYEBBIX JEMOHCTpAIMi AJis
UCCIICIOBAHMUSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHUE IS YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
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OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKThI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JAOOPATOPUIL.

OCHOBHBIMHU TIEJISIMU U3y4EeHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS

dbopMHupoBaHHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyalIbHBIX ©  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOje MOo3HaHus U (opMHupoBaHHE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKAa3aTEIbCTB;

(¢opMupoBaHHE NPEACTABICHUNH O POIM (PUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oynyien
npo(eCcCHOHANBHON  ACATENBPHOCTH, CBSI3aHHBIX C (U3UKOW, TOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX Iesield obecreunBaeTcsl peleHueM CISAYIOMMUX 3a/1ad B
npoliecce u3yueHus: Kypca GU3HKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(DU3UKY;

dbopMHUpOBaHUE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUSA I O0BSICHEHUS
bu3nyuecKux SIBICHUI B MPUPOJAE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MOBCEHEBHOM JKH3HHU;

OCBOCHHE CITOCOOOB PEIICHUS PA3TUYHBIX 33]1a4 C SIBHO 33JIaHHON (pr3ndecKoi
MOJIENbIO, 3a/lad, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/laHue (PU3NUECKON
MOJENH, aJACKBAaTHOM YCJIOBHUSM 3a/adyd, B TOM 4YHUCJIE 3aJa4 HWHXKEHEPHOIO
XapaKkTepa;

NOHUMaHUEe (U3MYECKMX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPELY;

OBJIAJICHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
bu3MUecKuX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTauuud UH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJIOBUU JUISl PA3BUTHS YMEHUU IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodheccCuoHATBHOM ASSTENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHbIA YpPOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®du3uka» Ha YpPOBHE CpEIHEro OO0IIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHUE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBINA ypOBEHB) HA YPOBHE CPEAHETO OOIIEro
obpazoBanus orBoauTcst 340 wyacos: B 10 kmacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJACIIO).

[Ipenyaraemprii B mporpamMme 1o ¢uU3NKE TEpPeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHIAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.

COJEPXAHUE OBYUYEHUA
10 KIIACC

Pa3znen 1. Hayunblii MeTO/ NO3HAHUS TPUPOABI.

®dwusnka — pyHIaMeHTalbHAsA HayKa o mpupoe. Hay4dHslii MeTo mo3HAHUS |
METO/IbI KCCIICIOBAHUS (DU3NUSCKUX SIBJICHUM.

DKCIIEpUMEHT M TEOpHs B Mpollecce IMOo3HaHUs Npupojabl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

Croco0Ob1 m3MepeHus: (U3MYECKUX BEIUYMH (aHAJTOTOBBIE W IHU(POBBIE
HU3MEPUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIE CHCTEMBI).

[TorpemHOCTH  W3MepeHHM  (GU3MYECKMX BeJIMYMH  (aOCOIMIOTHAsS |
OTHOCHUTEJIbHA).

MonenupoBanue (pU3MYECKUX SIBICHUM U MPOIECCOB (MaTepuaibHas TOYKA,
a0COIIOTHO TBEPIOE TEIIO, UACAThHAS KUIKOCTh, UACANBHBIN ra3, TOUYCYHBIN 3aPs).
['unore3a. ®u3nyeckuil 3aK0H, TPaHULIbI €70 MPUMEHUMOCTU. DPU3NUECKasI TEOPUSL.

Pone u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHOW HAYyYHOW KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIHLHOCTHU JIIOAEH.

Yuenuueckuii skcnepumenm, nabopamopusie padbomuol, nPAKMUKYM.

N3mepenure cuiibl TOKa U HAIIPSDKEHUS B 1IETIH IOCTOSTHHOTO TOKa P MTOMOIIN
AHAJIOTOBBIX U ITU(PPOBHIX U3MEPHUTEIHHBIX MPUOOPOB.

3HakoMCTBO ¢ 1upoBoi naboparopueit o ¢usuke. [Ipumepsl U3MepeHUs
(bU3UYECKUX BEJIMYUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Pa3znea 2. Mexanuka.

Tema 1. Kunemamuka.



Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panunyc-BexkTop MarepuanbHOW TOYKH, €r0 MPOEKIIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHUE MaTepuajibHOW TOUYKH, UX MPOCKIMH Ha OCHU CUCTEMbl KOOPJUHAT.
CroxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUAIbHOM TOUYKU OT BPEMEHHU U UX
rpaduKu.

CBobOosHOe majeHue. YCKopeHue cBoOOIHOrO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U MX TpauKy.

KpuBonuneniHoe  aBw>keHHWE. [IBM)KEHHWE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. Ilepuoa u yactora oOpaieHus.
[lenTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHON TOUKHU.

TexHu4yeckre yCTpPOICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JIBHKCHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogenb cuctembl OTCYETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl uccie10BaHusl IBHXKCHHM.

Wnnroctpanust mpeaebHOro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO M TOTO K€ TeJa
B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JABMXKECHHS C IIEJIbIO OMpEEeICHUs] MTHOBEHHOM
CKOpOCTH.

N3Mepenue yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JNBHKCHUU.

U3mepenue  yckopeHUss ~ CBOOOJHOro  majeHuss  (PEKOMEHIIOBaHO
UCIIOIb30BaHue U(PPOBOIL TabopaTopun).

N3ydenue nBrxeHus Teaa, OpoieHHOro ropu3oHTaibHo. [IpoBepka runoTessl
0 TpsAMOM MPOMOPIUOHATBHON 3aBUCHUMOCTH MEXKIY JalbHOCTHIO TMONETa U
HA4YaJIbHOW CKOPOCTHIO TEJA.

WN3yueHnue IBHKEHHsI Tena MO OKPYKHOCTH C IOCTOSSHHOM 1O MOIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iieproia 00pallleHnss KOHUYECKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. [IpmHmmn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHbple cUCTEMBI OTCUETa (ONpPENEIIECHUE,
IPUMEPBHI).

Macca tena. Cuna. [IpyHIumn cynepno3unmu Cuil.

Bropoii 3akoH HeroToHa 111 MatepuaibHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEPUATBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHBAJIEHTHOCTh TIPaBUTALUOHHON U
WHEPTHON MaccChl.

Cuna TspkecTu. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJT
MOBEPXHOCTHIO IJIAHETHI U OT Teorpapuueckoil mupoTsl. J(BuKeHne HEOECHBIX Tell
U UX cryTHUKOB. 3akoHbl Kerutepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIbKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddumument tpenus. Cuna conpoTUBIECHUS IPU ABUKEHUU TeJa B )KUJIKOCTH WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO JABUKEHHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuita Apxumena.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MOAIIMITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jemoncmpayuu.

Habmronenue nBUKEHUs TEJl B MHEPLMAIBHBIX U HEMHEPIHAIbHBIX CHCTEMaX
OoTCU€Ta.

[IpuHIMIT OTHOCUTETBLHOCTH.

Kauenne nByX WLWJIMHIPOB WM LIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPLUUATbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOACHCTBYOLIEH NPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM
Macchl T€Ja Ha €ro YCKOPEHHE B MHEPUUAJIBbHON CUCTEME OTCUETA.
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PaBeHCTBO cHil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOIEUCTBUS TEIL.

N3mepenne macc o B3auMOIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U NaJCHUU.

LleHTpOoOEKHBIC MEXaHNU3MBI.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepennie paBHOJNEHUCTBYIOIIEH CHJI MPU JABUKEHUU OpycKa MO HaKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BpPEMEHH [IBIDKEHUS Opycka 10
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIUMX B NPYKUHE H
pE3MHOBOM 00pasiie, OT ux JedopmMariuu.

N3yuyeHne NBUKEHUSI CUCTEMBI TEJ, CBS3aHHBIX HUTBHIO, IEPEKUHYTOU 4yepes
JETKui OJIOK.

N3mepenne ko3dduiineHta TpeHHUs MO BEIWYMHE YTIIIOBOro Koddduiumenra
3aBucuMocTu F.p(N).

HccnenoBanmne nBmkeHUs: Opycka Mo HAKJIOHHOM IUIOCKOCTH C TIEPEMEHHBIM
K03 PHUITMEHTOM TPEHUSI.

N3ydenune nBUXKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomtotHo TBEpHoe Teno. I[locTtymarenbHoe W BpalllaTeIbHOE JBHXKEHHUE
TBEpIOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuiel.
CroxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOHYMBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEVH,
CTPOUTENBHBIN KpaH, PelI€TyaTbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, npaKmuKym.

HUccnegoBanue ycnoBuil paBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycToMUnBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvt coxpanenusn 6 MexaHuke.

Nmnynec maTepraibHON TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUEK. L{eHTp Macc
CHUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU)KEHUHU LIEHTPa Macc.
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NMmysibe cWibl 1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXEHUE.

MoMeHT umIlynbca MaTepualbHOM TOUYKHW. IlpencraBieHne o0 COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PaGora cunpl Ha MaJloM M Ha KOHEYHOM TniepemelneHuu. [ 'paduueckoe
Ipe/icTaBlIeHne padOThI CUIIBI.

MoOIIHOCTb CHUIIBI.

Kunernyeckass sHeprusi MarepHagbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUM MATEPUATIBHOU TOUKHU.

[loreHunanbHple M HENOTEHLMAJIbHbIE CUiIbl. lloTeHIManbHas >Heprus.
[ToTennmanbHas 3Heprus ynpyro nedopmupoBaHHoW npyskuHbl. [loTeHumanbHas
SHEPrus Tejla B OJHOPOJIHOM I'PaBUTALlMOHHOM noJie. [loTeHnmaneHas sHeprus rena
B TPAaBUTALMOHHOM I0OJ€ OJHOPOAHOrOo Mmapa (BHyTpH W BHe Iuapa). Bropas
KOCMMYECKAast CKOPOCTb. TpeThbsi KOCMUUYECKAst CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YHEPruu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenne bepHym 1 WACATbHOM XKUAKOCTH KaK CJEICTBHE 3aKOHA
COXpaHEHHS] MEXaHUYECKON IHEPIUU.

TexHu4yeckre yCcTpoucCTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, TAPOCKOIL, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

HN3mepenne MOIHOCTH CUJIBL.

W3meHeHue 3Hepruu Tena npu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHHs KMHETHUYECKOW W ITOTCHIMAJIbHOW SHEPTHM MHpPHU
JNEHUCTBUU Ha TEJIO CUIIBI TSYKECTH U CUJIBL YIIPYTOCTH.

CoxpaHeHue SHEepPTruu Mpu CBOOOTHOM MaJCHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOEIHN 3JIEKTPOMOOHIISE U MOUTHOCTHU CHJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coxpaHeHHs: UMITYJIbCA ITPU yIPYTOM B3aUMOJEHCTBUH.

N3MepeHne KHHETHYECKON YHEPTUM TEJIA I10 TOPMO3ZHOMY Iy TH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOMN CHUJIbI
TPEHUSL.
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Omnpenenenre pabOTHI CHJIBI TPEHUS TPU JABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paznen 3. Moaekyasipuast Gpu3nKa 1 TePMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MeEOPUU.

OcCHOBHBIE TOJOXEHUSI MOJEKYIsipHO-KHHeTH4eckor Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [uddysus. bpoyHoBckoe aBuxeHue. Xapakrep ABUKEHUS
Y B3aMMOJICHCTBUSl YacCTHUIl BeulecTBa. MoOJenu CTpOEHUsl ra3oB, JKMAKOCTEH WU
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE A3TUX Mojeneil. Macca u
pa3mepsbl MoJiekya (atoMoB). KonmuecTBo Beniectsa. [loctossHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUU: YaCTHULIBI
rasa JIBU>KYTCSl XaOTHYECKH M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHAS
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJcaIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
IPEICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p MEXIy JaBICHHEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
NOCTYIATEIbHOIO TEIJIOBOTO JBHYKEHHS MOJIEKYJl MJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeHEN
KMHETUYECKOW dHEPrUEH MOCTYyNATEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHII.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapoMeTp, MoJly4YeHHe HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBHIKEHUSI.

Huddy3us KUIKOCTEH.

Mopaens onbita LlTepHa.

[IputsxeHre MONEKYII.

Mopenu KpuCTaIINYECKUX PEETOK.

Habmonenue u ucciaenoBaHue U30MpoOILIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMUKym.

HccnenoBanne mponecca YCTAaHOBJIEHUS TEIUIOBOTO PAaBHOBECUA IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUYECKOrOo mpouecca (PEeKOMEHJIOBAHO WCIOIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune n30XopHOro mpoiecca.
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N3ydenune nzobapHOTO MpoIiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHENIHNE U BHyTpEeHHUE napaMeTpsl. [lapamerpol
TEPMOAMHAMHYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYMH, ONTUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMOnpou3BOJIbHAS — pEIaKCalUs
TEPMOJIMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Moaenps uIeaTbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHUM:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa W BbIpaK€HUE JIsI BHYTPEHHEH SHEPTUH.
VYciioBUS TPUMEHUMOCTH 3TOW MOJIENIHM: HU3Kasi KOHUEHTpAalWs YacTHI], BHICOKHE
TeMneparypsl. BolpaxkeHue s BHyTPEHHEN SHEPrUUd OJJHOATOMHOTO HJICATbHOIO
rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruucienue paboTel 1o rpaguky
Iporecca Ha pV-auarpaMmme.

Termomepenada  kak  cmoco0 — W3MEHEHWsS  BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepiieHuss pabotel. KonBeknus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo TemmoTel. TemnoéMkocTs Tela. YAeabHas U MOJSIpHAS
TEINIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIUIOTa CTrOpaHUs
tormBa. Pacu€r komuuecTBa TEIIOTHI mOpu Temionepenadye. Illonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHs1s s3HEprust. KonnuecTBo TEMIOThI
u paboTa Kak Mepbl U3MEHEHUs BHYTPEHHEW SHEPruud TEPMOJIMHAMHUYECKON
CHCTEMBI.

BTopoii 3aKk0H TEPMOAMHAMUKMY JIJI1 pABHOBECHBIX MPOLIECCOB: YEPE3 3 IaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAUHAMUYECKON CUCTEMbI IMPOXOJANUT €AUHCTBECHHAS
aanabara. AGCONIIOTHAs TeMIEpaTypa.

BTopoii 3aK0H TepMOIMHAMHUKH 1J1s1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tea K 0oJjiee HarpeTomy 0e3 KOMIIEHCAlluu
(Knaysuyc). HeobpaTuMoCTh IpUPOAHBIX TPOIECCOB.

[IpuHLMIBL KecTBUS TeruioBbIX MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACMEKThl UCIOJb30BAHUSA TEIUIOBBIX JBUraTeieu. TemioBoe
3arpsi3HEHUE OKPYKAIOILIEH CPebI.

TexHnueckne yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: XOJIOIUIbHUK,
KOHJUITMOHED, NU3CJIbHBIA U KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuWHA,
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MOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTUIIM3alMs OMOOPTraHUYECKOT0 TOIIIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOI» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadaTtudeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHEHUE YIETbHBIX TEIIOEMKOCTEHN BEIIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN SHEPTUH.

UccnenoBanue annabaTHOTO TIpoIiecca.

KommbrorepHbie MOAEIN TEILUIOBBIX JIBUTATEECH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKMUKyMm.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue agnabaTHOTO IIpoIIEcca.

N3ydenne B3aMMOCBSI3U SHEPIHUU MEKMOJIEKYISIPHOTO B3aUMOICHCTBUS M
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHACHCaNMs. MicapeHue u KuneHue. Y AeibHast TerioTa
napooOpa3oBaHusl.

HacebllieHHble W HEHAChINIEHHbIE mapbl. KauecTBEeHHas 3aBUCHMOCTD
IJIOTHOCTU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEPaTypbl, UX HE3aBUCUMOCTD
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEPaTypbl KUTIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BraxxnocTs Bo3yxa. AGCONMIOTHASI U OTHOCHUTEINIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuyueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctauioB. I[lmaBneHne W Kpuctaid3auus. YelbHas TEIIOTa IUIABJICHUS.
CyOnumarus.

Hedbopmanmu tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FO#Hra.
[Ipenen ynpyrux nedopmaruii.

TemnmoBoe paclIUpeHUe KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuiipenrue. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUN YacTHIl BEIIECTBA KaK MpUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUn B (ha30BBIX NMEPEXOIaX.

VYpaBHeHue TerioBoro dajgaHca.

[ToBepxHocTHOe HaTspkeHHE. Kod(phUIIMEHT MOBEPXHOCTHOTO HATSXKECHHS.
Kanmnapusie sBnenus. J[aBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE IIPOLECCHI:  KUJKHE
KpUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.
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Hemoncmpayuu.

TemnnoBoe pacunpeHue.

CBoOJiCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunienue npu noHMKXKEHHOM JaBICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

Kanunnsapusie siBiieHusI.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl U3MEpEeHUs BIIaKHOCTH.

Hccnenoanne HarpeBaHus U MUIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

N3yyeHne 3aKkOHOMEPHOCTEN NCIAPEHUS] KUIKOCTEH.

N3MepeHne yaenpHOM TEMI0THI IJIABJICHHUS JIbJA.

N3y4yeHne CBOMCTB HACBILLIEHHBIX [IaPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTM BO3AyXa M OILIEHKAa Macchl MapoB B
ITOMEILICHUU.

N3mepenne kodPduiinenTa moBEpXHOCTHOTO HATSIKEHUSI.

N3mepenue monynsa FOunra.

UccnegoBanue 3aBUCMMOCTH  Jnedopmanuu  pe3suHOBOro obpasma  oT
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoguHaAMMKA.

Tema 1. dnekmpuueckoe no.e.

DJleKTpu3alusl Tel W €€ MPOSBICHHS. OJICKTpUUECKUM 3apsan. [Ba Buma
BJIEKTPUYECKUX 3apsaoB. [IpoBOAHWKM, IUAIEKTPUKM ©  MOJYNPOBOJHUKH.
DJIeMEHTapHBIN ANEKTPUUYECKUI 3apsil. 3aKOH COXPAHEHUS ATIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsiaoB. Toueunsle 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3apSbl.

Hamnpsixénnocts  anextpuueckoro mnons. [IpoOueiit  3apsan.  Jlunuum
HaNpsHKEHHOCTH JEKTPUYECKOTO TToNIsl. OTHOPOJHOE 3JIEKTPUUYECKOE TOJIE.

[ToTeHUHAIBHOCTD 3JIEKTPOCTATUUECKOrO MOJIsl. Pa3HOCTh MOTEHUHAIOB M
HarnpsbkeHue. [loTeHImanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[Torenuuan snekTpocTtaTuueckoro noJisi. Csizb HANPSHKEHHOCTH MOJISI M Pa3HOCTH
MNOTEHIIUAJIOB I DJIEKTPOCTATUYECKOro TMoJig (Kak OJHOPOJAHOTO, TaK u
HEOJHOPOHOTO).

[IpuHUMN Cynepno3uuy dIEKTPUYECKUX TTOJIEH.
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[Tone toueunoro 3apsiga. [lome paBHOMEepHO 3apspkeHHOU cdepbl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJEeH U
SKBUIIOTCHIMAIBHBIX IOBEPXHOCTEN.

IIpOBOIHUKH B AIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE PABHOBECUS 3aPsI0B.

JIMPNEeKTpUKU B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

Konpencarop. OneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenuHeHne KOHaeHcaTopoB. [locienoBarenbHoe coeIMHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBrKEeHME 3apsyKEHHOW YaCTHLIBI B OJJHOPOIHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4yeckne YCTpOMCTBA M TEXHOJIOTMYECKHE MNPOLECCHI: JJIEKTPOCKOI,
JNIEKTPOMETP, IJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIPHOOpOB,
KOHJIeHCaTophl, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLNI IEUCTBUSA dIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens asekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOIHUKH B DIIEKTPUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IJIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOoPa.

3apszika 1 pa3psika KOHJIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKmMuKym.

OueHka cuil B3auMOJIEHCTBUS 3apSKEHHBIX TEIL.

HaGnronenue npeBpallieHus 3HEPTUH 3apsSKEHHOT0 KOHJEHCATOPa B SHEPTHIO
W3JIyYEHUsI CBETOAMO/IA.

N3yyeHnne npoTekaHus TOKa B LENU, COJAEPIKAIIEH KOHIEHCATOP.

Pacnpenenenune pa3HOCTH MMOTEHIIUAJIOB (HampsKEeHUsT ) npu
NOCJIE0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmMpuyecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.
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VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpspxenue U u DJIC €.

3akoH Oma J1s yyacTKa Lemu.

DIIEKTPUYECKOE COIPOTUBJIEHUE. 3aBUCUMOCTb COMPOTUBIICHHS OJTHOPOIHOTO
IPOBOJHUKA OT €ro JJMHbI W IUIOIIAJA NONEPEYHOTO CEUCHHs. Y IeJIbHOE
CONPOTHUBJICHUE BEIIIECTRA.

[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEJUHEHHUE MPOBOHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.

Pabota snexrpuyeckoro Toka. 3akoH [xoyns—JIeHna.

MOITHOCTh 2JIEKTPUYECKOr0 TOKa. TeruioBass MOIIHOCTh, BbIeseMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE CONPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa JiJ1sl TOJTHOM
(3aMKHYTO#) 3JEeKTpUYecKOM 1enu. MOIMHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KoHnnencaTop B 111 MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHne cuilbl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAIpPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTOTIEPEYHOT0 CEYEHUS U MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTHUBJICHUS MPU MOCTOSTHHOM
HaIPSHKEHUH.

[Ipssmoe n3mepenne J/1C. KopoTkoe 3ambpIkaHUE ralbBaHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHUS.

Cnoco0bI coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIOCAMU UCTOYHHKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npaKmuKym.

Hccnenoanne cMEMaHHOTO COETMHEHUS PE3UCTOPOB.

N3MmepeHne yaenbHOro COpOTUBIIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaMPsDKEHHUS JUIST  JaMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanue 3aBucumoctd DJ]C rambBaHUYECKOTO 3JIEeMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.
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HccnenoBanue pa3HOCTH MTOTEHIIMAIIOB MEXIY MOJKOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOIIHOCTA MCTOYHHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyuHsIX cpeoax.

DJNIeKTpUYeCcKass MPOBOAUMOCTh  PAa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJIUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomyripoBOIHUKH. CobOcTBeHHas u IIPUMECHAas MIPOBOJIUMOCTD
noJIynpoBOJHUKOB. CBoicTBa p—n-nepexojia. [TomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUIT TOK B 3JIEKTPOJHUTAX. IJIEKTPOJUTHYECKAs IUCCOLMALINS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOIIN3a.

DJIeKTpUYECKU TOK B razax. CaMOCTOSATEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [Lnazma.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHE: Tra3opa3psiaHble
JAMIIbI, SJIEKTPOHHO-TyudeBasi TpyOKa, MOIYNPOBOJHUKOBBIE NPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANO, CBETOIUO/I, TaJIbBaHUKA, pa)UHUPOBAHUE ME/IH, BBITLJIABKA
AJIFOMUHMUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl 3nekTpoausa dapazes.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OZIHOCTOPOHHSIS MPOBOJAMMOCTD IMO/IA.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

Habmronenue aiekTpoimsa.

N3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIIEHHUS  TEPMOPE3UCTOpA  OT
TeMIIEpaTypHl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AUOAA.

DuU3HYeCcKUuil NPAKTUKYM.

Cnioco6bl u3MepeHust PU3NYECKUX BETUYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (U3UYECKUX BEIMYMH.
OueHka rpaHul] HOTrPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEMN
bu3ruecKuX BEIUMYMH, MPOBEpPKA MPEAJIOKEHHBIX TUNoTe3 (BbIOOp H3 pador,
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OMMCAaHHBIX B  TEMAaTUYECKUX  paszieiax «YUYEHUYECKUM  SKCIEPUMEHT,
JabopaTopHbIC pabOThI, MPAKTUKYM).

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriryosn€HHoro yposHs B 10 kitacce ocymecTBiasercs
C YYETOM CcOJepKaTeIbHbIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHU MaTE€MAaTHKH,
OHMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnvie nonamus, céA3aHHvle C U3YYEHUEM MEMO008 HAYUHO20
NO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpHsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAECIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1adbopaTopusi.

Mamemamuxka: peuieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIWA,
napabosna, runepbona, ux rpaduku u cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozua: mexannueckoe NBUXKEHUE B *KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpesbl,
yTHIM3alusi OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBO» U
ANIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAMUJUISIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusn: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsg Macca, MOJyYEeHUE HaHOMAaTepualioB, TEIJIOBBIE CBOMICTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIbI, SJIEKTPUUECKUE CBOMCTBA
METAVIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMAlMs, TajlbBaHUKA, 3JIEKTPOHHAs
MUKPOCKOIHS.

TI'eocpagpun: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUU C UCIMOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TpPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKUHUU
(KpOHIITEIH, peméTryaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATENIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
NOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HaHOMATepuasjoB, U
HAaHOTEXHOJOTHH, SJEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONPHOOpOB,
ra3opa3psAHbIC JTaMIIbI, TTOJIYITPOBOIHUKOBBIC TPUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JaekTpoguHaMuKa.
Tema 4. Maznummnoe none.
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B3auMogencTBHEe TOCTOSHHBIX MAarHMTOB M MPOBOJAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMH. lIpuHmun cyneprnosuuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrnepa, e€ HalpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBIE€HUE U MOYJIb. J[BUKEHHUE 3apsAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenna.

MarnautHoe nose B Bemectse. DeppoMarHeTruky, napa- U IMaMarHeTUKH.

TexHnueckre yCTPOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: IPUMEHEHHUE

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTEeP-MYyJIbTUMETD,
AJIEKTpOABUTATEN SIKOOU, YCKOPUTEIH 3JIEMEHTAaPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nuHMA  MHIYKOMM ~ MArHUTHOTO  MOJS  MOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MArHUTOB.

KapTtuna nuHuii MarHUTHOM MHAYKIUU TTOJIS JUIMHHOTO MIPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuiel JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JICKTPOHOB B MAarHUTHOM I10JI€.

[Tpunmmun NEUCTBUS ANEKTPOUZMEPUTENBHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.

HccnenoBanne MarHUTHOTO MOJISL TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB peppOMArHeTUKOB.

HccnenoBanne n1eMCTBASI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOW MHAYKIMY Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 2NEKTpOMAarHWTHOM HMHAYKIMU. [IOTOK BEekTOpa MarHWTHOU
uaaykiuu. OJIC uHAyKIMU. 3aKOoH SJEKTPOMAarHUTHOM HHAYKuuu Dapajes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

IIpaBuio Jlenna.

NunyktuBHOCTh. KaTymika WHAYKTUBHOCTH B IIENM MOCTOSHHOIO TOKA.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIHUU.
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OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecKrue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECChl: MHAYKIMOHHAsS
neYb, COJICHOU, 3alUTa OT 3JIEKTPU3ALNUH TeJl IPHU ABMKEHUU B MAarHUTHOM I10J1€
3eMIIH.

Jemoncmpayuu.

HaGntonenue siBneHus 21eKTPOMAarHuTHON UHIYKIIMH.

Uccnenoanne 3aBucumoctd JOJIC MHIOYKIMHM OT CKOPOCTH W3MEHEHHMS
MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenne marauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHAYKIIUH.

Uccnenosanune 3aBucumoctu 3/]C caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPaKmMuKym.

HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Omnpenenenre HHAYKIMNA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue siBICHUS CAMOUHIYKLIMH.

CO6opka MojieTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

I'apmonnyeckue kosebanus. KnHemaTuueckoe M JHMHAMHYECKOE OIMCaHUE.
OHEpreTUYecKoe ONMMCAHUE (3aKOH COXPAHEHHUS MEXAaHWYECKOM 3Hepruu). BriBox
JTMHAMUYECKOTO ONMUCAHUsI TAPMOHUYECKUX KOJEOaHUN U3 UX DHEPreTUYECKOro U
KMHEMaTHU4eCKOrO OMUCAHMUS.

AMmutyna u ¢asza konebaHuil. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMUMHBI C aMIUIUTYAaMH KOJeOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepuon u uwacrtora koneGanuii. [lepmom manbix CBOOOIHBIX KOJI€OAHUN
MaTeMaTu4eckoro MastHuka. llepuos cBOOOAHBIX KoOJIEOAHUN TPYKUHHOTO
MasITHUKA.

[TonsiTre o 3aTyxarommx kojeOaHusx. BeiHyxneHHbIe kKoneOanus. Pezonanc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.

TexHnueckne yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOIECChl: METPOHOM, YaCHl,
KauyeJu, My3bIKaJIbHbIE MHCTPYMEHTBHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K01e0aTeIbHOTO ABMKEHUS.
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HaGnronenue He3aBUCUMOCTH TIEPHOJIa MAIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxXaromux KoieOaHuid ¥ 3aBUCUMOCTH Nepruoaa cBOOOAHBIX
KOJIEOAHHI OT COMPOTUBIICHUS.

Uccnenoanne konebaHuid rpy3a Ha MACCUBHOM TIPYKHHE C UEJbIO
dbopMupoBaHUs MPEACTABICHUN 00 MAeaTbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS SHEPTUU MIPHU KOJeOaHUX I'py3a Ha MPYKUHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUIM.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

N3mepenne mnepuojga CBOOOJIHBIX KOJIEOAHWUA HUTSHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yueHune 3aKOHOB IBHJKEHHUS TeJla B X0/ KOJeOaHl Ha yIpyroM MoJBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B PYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomacnumnuple KoneOAHUA.

KonebGarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUS B
ujceaibHOM KoJyiebaTenbHOM KOoHType. ®Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxeHHble
AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

IlepemeHHBIII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAUYCHHE CWIbl TOKA W HANPSKCHUS TpU pa3iudHor (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbli TIEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENH CUHYCOWJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHUN.

WUneanbusiii  Tpancopmatop. IlpomsBonacTBo, mnepegadya M MOTpeOIeHUE
JJEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKUE PHUCKU TMpU MPOU3BOACTBE IJEeKTpodHeprun. KymnpTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

Jemoncmpayuu.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.
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3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUI.

I'eneparop He3aTyXaOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMIA.

Mogenb 3J1eKTpOMarHuTHOTO FeHepaTopa.

BriHyX/1eHHbIE CHHYCOUIATTbHBIE KOJICOaHUsI.

Pe3ucrop, karymika WHIYKTUBHOCTH W KOHJEHCATOP B IEMHU MEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCHENOBATENIHHOM COEIMHEHHHM PE3UCTOpa, KATYyLIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoicTBO M IPUHINMN ASUCTBUS TpaHcpopmaTopa.

Mopenb TMHUY AIEKTPOIEPEAAYUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

Nzyuenune tparncpopmaropa.

HccnenoBanue NMEpEMEHHOTO TOKA 4Yepe3 IOCIIEN0BAaTEIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

NccnenoBanue paboThl MICTOUHUKOB CBETA B LEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUNHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUS WX pacrpocTpaHeHusa. llomepeunsie u
pOJ0JibHbIE BOJHBL. llepuon, cKOpocTh pacnpocTpaHEeHUsT U JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)X€HUE, MpEeIOMIIEHHE, UHTepepeHuus u
T paKIms.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymOBOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTals BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHUE,
noJispu3anus, uHTepdepeHnns u qudpaKius.

[IIxkana 3J€KTPOMArHUTHBIX BOJIH. [I[prMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnOCBsI3K U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaIoIIei Cpeibl.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tene@on, CBY-neub,
yJIbTPa3BYKOBas IMarHOCTHUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacPOCTPAHEHHUE MTOMIEPEUHBIX U MPOJIOIBHBIX BOJH.

Kone6momeecs Teno kak UCTOYHUK 3BYKa.
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3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HaGnronenue orpakeHus: U NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPETOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Oo6HapyxeHue nHGPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITyICHHM.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacpOCTpPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3oOpaxeHuil B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIIOTHBIN TOKAa3aTeNb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTelb NnpeaoMiieHns. [IocToSHCTBO 4acTOThI
CBETA M COOTHOLIEHHUE JUIMH BOJIH IIPH MIEPEXO0JAE MOHOXPOMATHYECKOTIO CBETA YEPE3
TPaHUILly pas3zena AByX ONTUYECKUX CPENl.

Xon myueit B mpusme. Jucnepcus cBera. CrIoKHBIM cocTaB 0eloro cpeTa.
[Ber.

[TonHoe BHyTpeHHEe oTpaykeHue. [IpenenpHbIi yroa MojJHOTO BHYTPEHHETO
OTPAKEHHUS.

Cobuparomiye u paccemBaromye JuH3bl. ToHKasd InH3a. DOKYCHOE pacCTOsTHUE
¥ ONTHYECKasl cujla TOHKOM JMH3bL. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUS TOHKOU
chepuueckoil JMH3BI OT €€ TEeOMETPUHM U OTHOCHUTEIBHOIO IOKa3aTels
IIPEJOMJIICHHS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIUH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontrueckoir ocu. lloctpoeHune w300pakeHU TOUYKH M OTpe3Ka MPsSMON B
coOUparoIIMX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuueckas
cucTeMA.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
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KapTUHE OT JBYX KOTEpEHTHBIX HCTOYHUKOB. Ilpumepnl KiIacCMYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [udpakuvoHHas pemeérka. YcloBUE HaOIOAEHUs
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE TIPOIECChl: OYKH, JyIa,
nepuckor, (oroamnmapar, MUKPOCKOI, MPOEKIMOHHBIN arfmapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIeHUs CBETA.

Habntonenue noiHOro BHyTPEHHET0 OTpaxeHusi. MoJienib CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMApaUIeNbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanue cBOMCTB N300pakeHUM B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Ha6nronenue natepdepennmm cera.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenune nudpakiinoHHON pEeIETKH.

Habnronenue audpakiimuoHHOTO CIIEKTpa.

Habnronenue aucnepcuu ceera.

HaGnronenue nonspusanuu cBeTa.

[IprMeHeHne MONASIPOUIOB JIJIsl N3YUECHHS] MEXaHUYECKUX HANIPSIKEHUN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mmepenue nokazaresns mpeoMIeHUS CTEKIIA.

UccnenoBanme 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenrie PoKyCHOr0 pacCTOSIHUS paCCEUBAIOLIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3epKajia U JINH3BI.

[Tonydenue nzo0paxkeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyrnpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGnronenue audpaximu, tHTEpPEPEHIINH U MOISPU3AIUN CBETA.

N3ydenue nossipu3aniuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenune nntepdepeHInm JIa3epHOTO U3IYUEHUS Ha ABYX HIETAX.

Habnronenue aucnepcumu.

HaGnronenue u uiccnenoBanue AUGPaKImOHHOTO CIIEKTpa.

N3MepeHne IuHbI CBETOBOW BOJIHBI.
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[Tonmyyenue criekTpa U3IydeHHs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

['paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpaszoBanust  Jlopenma.
VYcenoBue npuurHHOCTH. OTHOCUTENBHOCTH OAHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHM U COKPAIICHUE JUINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUei U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: CIyTHUKOBBIE
OPUEMHUKH, YCKOPUTEHN 3aPSKEHHBIX YAaCTHUL.

Y4eHn4ueckuil SKCIIepUMEHT, JTab0paToOpHbIE PAOOTHI, MPAKTHKYM.

OmnpeneneHve UWMIyJbca W SHEPrUM  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKkyaapno-601n060ii Oyaausm.

PaBHOBecHOE TerioBoe H3nydeHHe (M3IydeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPruUsi U UMITYJIbC (POTOHA.

®dotorpdekt. OnbiTel A. I'. CroneroBa. 3akonsl hoTtodddexra. YpaBHeHue
Ounmreiina g Gotosddexra. «Kpacuas rpanuna» Gorodddexra.

JlaBnenue cBeTa (B 4YaCTHOCTH, JaBJieHME CBeTa Ha a0COJIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpaxkarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBbIE cBOMCTBa yactnl. Bonuel ne bpoins. [Inuna Bosnssl ae bpounsa u
pasMepbl  00JacTH JIOKIM3AIUU  JBWKYIIEWCS dacTuilbl. KopmycKyIspHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nusmepeHuit B Mukpomupe. COOTHOIIEHUSI HEOIpeaeEHHOCTEN
['eitzenOepra.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/.

Jemoncmpayuu.

®otor(pdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHET0 (poTodddekTa.

HccnenoBanue  3aBUCUMOCTH  CONPOTHMBIICHHMS  IOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.
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Ceeronuon.
Conneunas Oarapesi.
Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.
Uccnenosanue gporopesucropa.
N3mepenne nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIKEHUS.
Tema 2. @u3zuka amoma.
OnbIThl O HMCCIEAOBAHUIO CTPOCHUA aroma. [lmanerapHas mopaenb aroMa
Pezepdopna.
[Toctynatel bopa. M3nyuenue u moromieHrue GOTOHOB MPU MEPEXOAE aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUM aTOMA BOJAOPOAA.
CnoHTaHHOE M BBIHYKJICHHOE M3JIydyeHue cpeta. Jlasep.
TexHnueckre yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEP.
Jemoncmpayuu.
Mognens onbita Pezepdopaa.
HaOnronenue TMHEHYaThIX CIIEKTPOB.
Y CTpOUCTBO U IEUCTBHE CYETYMKA NOHU3UPYIOIIUX YACTHII.
Onpenenenre JIUHBI BOJHBI JA3€PHOTO U3TyYECHUSI.
Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.
Habnronenue nuHeiyaToro cnekrpa.
HccnenoBanue criekTpa pa3pekeHHON0 aTOMAapHOIO BOAOPOJA U U3MEPEHUE
noctossHHOM Punbepra.
Tema 3. @u3zuxka amomnoz20 A0pa u 31eMeHMAPHLIX YACMUY,.
Hyxnonnas monens siapa ['eitzenOepra—Banenko. 3apsa sapa. MaccoBoe
qucio sapa. M30Tonsl.
PannoaktuBHOCTE. Anbda-pacman. DNEKTPOHHBIH W TMO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.
3aKOH pPaJAMOAKTUBHOIO pacmaja. PaamoakTHBHBIE H30TONBI B MPHUPOE.
CBolicTBa MOHM3HMPYIOUIETO W3JIy4YeHUs. BiusHME pagvOaKTUBHOCTA Ha KUBBIC
opranu3mbl. EcrecTBeHHbIi poH n3nyyeHus. Jlosumerpusi.
DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. JlepexT maccsr siapa.
SAnepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipobiemsl
YIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCHEKThl pPa3BUTHUS
SIEPHON SHEPIETUKH.
MeToapbl perucTpanyy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHLI.
OyHaaMEHTaJbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CtangaptHoi Moaenu. KBapk-riirooHHas MOJENb apPOHOB.
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@uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Marepust U TEMHas
SHEPIusl.

EnunHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHUYeCcKne yCTPOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buinbcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

UccnenoBanue pagnoakTHBHOTO (DOHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3yuenune nornomieHus 0eTa-4acTuil aTIOMUHHEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.

DTarnbl pa3BUTHSL aCTpoHOMUU. [IpuKinagHoe U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuu. I[IpuMEeHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOIbI
KOCMHUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HcclieioBaHU. (COBpEMEHHBIE ONTUYECKHUE
TEJECKOIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKU€ 3BE3MBI, IUIAHETBI, UX BUAUMOE
JIBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MlcTouHuK 3Heprun CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[narpaMma «CreKTpaabHbIM KJIacC —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IMOCIENOBATEIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOW NOCIENOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoJoIMU ColHIa U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Mueunsiii I[Iyte — Hama I'anmaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
raJaKTHUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa006ma. Paz6eranve rajgakTuk.
Teopus bonbiioro B3peiBa. PETMKTOBOE U3IyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue navnooenus.

HaGnronenust 3B€3qHOr0 HEebGa HEBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN ISl ONIPEACIICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3Ausi (CEBEpPHOTO MOJyIIapus U SPKUE
3BE3/BI.

HaGnronenuss B Ttemeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.
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Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEMYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BEIIMYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX  M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEMN
bU3UYECKNX BEJIWYWH, MPOBEpPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padorT,
ONMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYCHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.

OO6o0mIeHne U cucTeMaTU3allMsl COAECpXKaHUsl pa3ieNioB Kypca «MexaHukay,
«MonekynsipHas pu3MKa U TEPMOJMHAMHUKAY, «DIEKTpoArnHaMuKa», «Konebanus
U BOJIHB, «OCHOBBI CIEHHUATBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBad
busnkay, « JIEMEHTHI ACTPOHOMHH B aCTPOPUBHKNY.

Pony Qusukn u acTpoHOMHHM B DIKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOHN cepax NedaTebHOCTH YeI0BeKa, poJib U MECTO (U3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE ONKCATEIbHOM,
CUCTEeMATHU3HUPYIOMIeH, OOBSICHUTEIPHOW H  NPOTHOCTHYECKOW  (pyHKuIMiH
busnueckoil Teopuu, poiib GU3NIECKON TeOprun B POPMUPOBAHUU TIPECTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

Nzyuenune kypca pusuku yriryos€HHOTO ypoBHS B 11 Kitacce oCyIecTBaseTCs
C YU4€TOM COJEpKATEIBbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnoie nonamus, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHUE, HAay4yHBIM (akT, runore3a, Guanueckas BeJIMYMHA, 3aKOH,
TEOpusi, HAOJIIOJICHHE, DSKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1ad0paTopusi.

Mamemamuka: pelIcHHWE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M WX MPOEKIHMH HA OCU KOOPAWHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX GyHKIMA. [Ipu3Haku MOAOOUS TPEyroJbLHUKOB,
orpe/ieeHre MIOMIAN IJIOCKUX PUTyp 1 00bEMa Tell.

Buonozusa: >nexkrpuyeckue SBICHUS B KUBOM MpUpOJE, KoJjieOaTeslbHbIE
JIBW)KEHUSI B JKABOM MPHUPOJIC, IKOJOTMYECKHUE PHUCKH TMPU MPOU3BOACTBE
3JIEKTPOIHEPTUM,  BJIECKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpenbl,
YIBTPa3BYKOBasl JIMArHOCTUKA B MEIHIMHE, OINTHUYECKHE SIBJICHUS B KHUBOU
IpUpPO/IE.
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Xumusa: CTpoOEHUE aTOMOB ¥ MOJIEKYJI, KpPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00pa30BaHUS KPUCTATUINYECKON pEMIETKH, CIIEKTPAIbHbINA aHAIU3.

I'eocpaghusa: wmarHuTHplE T1OMIOCA 3€MIIM, 3aJI€KM MarHUTHBIX  PYI,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTpOABUraTeNb SIKOOM, TeHepaTop NEPEeMEHHOro TOKa, MHAYKLHUOHHAs Medb,
JMHUM 3JIEKTpoNepeiay, 3JIeKTPOJIBUraTelb, pajgap, paiduonpuéMHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,
POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHUKA, COJTHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKH, SIAEPHAS SHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHETO OBLIEI'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMA YydeOHoro mnpeamera «Dusnkan
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHMX  YOEXJECHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA U ONBITA ACSITEIBHOCTH B MPOLECCE peaTnu3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIBHOW JI€SITENBHOCTH, B TOM YKCIIE B YACTH:

rPaJAaHCKOT0 BOCIIUTAHMSA:

* c(hOPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIUU 00YUAIOLIErocs Kak akKTHBHOT'O
Y OTBETCTBEHHOI'O YJIEHA POCCUKCKOr0 O0IIEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIICUYETIOBEUECKUX T'YMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTbh BECTHU COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX IPakIaHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYNpaBlIeHHWH B 00pa3oBaTEIbHON
OpraHu3allNy;

e YMEHHME B3aUMOJEWCTBOBATbH C  COLMAJIBHBIMA HMHCTUTYTaMHU B
COOTBETCTBHUH C UX (QDYHKIHMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOMN AECATEIHHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

* CHOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HaHHE JUYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOTO Oy aYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:
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WHTEpeC K pa3audHbIM chepaM MpodhecCHOHAIBHON JeATEILHOCTH, B TOM
YHCJIC CBA3AHHBIM C (DU3UKOH U TEXHUKOW, YMEHHE COBEPIIIATh OCO3HAHHBIN
BbIOOp Oynayiel npogeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IJIAHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO M CAaMOOOPa30BaHMIO B 00JIaCTH
(bU3MKY HA TIPOTSHKEHUN BCEH JKU3HM.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOPMUPOBAHHOCTh AKOJOTHUYECKON KYJIBTYphI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYILIECTBJIICHHUE JICMCTBUI B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JIEH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre OMNbITa AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUM 10 (PU3HUKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHME I[EHHOCTU HAy4YHOU MAESATEIbHOCTH, FOTOBHOCTH B IMpoOIECcce
U3ydeHUsT (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYJNIMPOBATH U aKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEIATh LEIU JEITEIbHOCTH, 3a1aBaTh NapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISBIISITH 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIIHUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pPE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh ¥  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciieqoBare/iLCKe 1elCTBUA:
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BJIAJETh HAYYHOH TEPMHUHOJIOTMEHN, KIIOUEBBIMU IOHATUAMHU U METOAAMHU
bu3nyuecKoil HayKu;

BJIAJE€Th  HaBbIKAMU  YYEOHO-UCCIENOBATENBLCKOW U MPOEKTHON
NEATeIbHOCTH B 00JIaCTH (PU3HKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB peHIeHHs 3a1ad  (PU3UYECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JIEATEILHOCTH 10 TOJYYEHHIO HOBOIO 3HAaHUS, €ro
MHTEPHpPETALNU, TPe0OPa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE€ MPU CO3JAaHUM Y4eOHBIX MPOEKTOB B 00IacCTU
busuKy;

BBISIBIISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaudy,
BBIIBUTaThb TUNOTE3y €€ peleHus, HaXOAUTb apryMeHThl IS
JIOKA3aTelIbCTBA CBOMX YTBEP)KICHUM, 3a/7aBaTh NMapameTpbl U KPUTEPUU
pelLIeHus;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJ€ PELICHUS 3aJa4d pe3yJIbTarThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (OPMYyIHMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOU
JeSITeIbHOCTH, B TOM YHCIIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCUTh 3HAaHMS 1O (U3NKE B NPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJEH, IIPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTEePHATUBHBIE PELICHUS.

Pa6ora ¢ unpopmaumeii:

BJIAJE€Th HAaBbIKAMH MOJYyYE€HHUS HUHPOPMALMH (PU3HUECKOTO COJEp KaHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOHUCK,
aHaln3, CUCTEMAaTU3allMI0 M MHTEPIpPETAlni0 MHPOPMalUU pa3IndHbIX
BUJIOB U (hOpM IIpEICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PELIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/Jad C COOJII0JIEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHbI, PECypCcoCcOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBIX (hopMmarax c
y4éTOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBOM ayAUTOPUM, BBIOMpast
ONTHUMAaJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIU3aL[UH.
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KoMMyHMKATHBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

OCYIIECTBIATh OOLIEHHME Ha Yypokax (U3MKM UM BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(QIMKTHBIX CUTyalMd M CMSIr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYIECTBA KOMAHIHOW U UHAVMBHUYaJIbHOU
paboThI;

BbIOMpaTh TEMATHUKy U METOJIbl COBMECTHBIX ACHCTBUI C y4€TOM OOLIMX
MUHTEPECOB M BO3MOKHOCTEN KayKJI0T0 YJICHA KOJUIEKTUBA;

INPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHUCTBUSA IO €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
JCHCTBHIM, pacpeesIATh POJId ¢ Y4ETOM MHEHHI YYaCTHUKOB, OOCYKAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJAd M KAXKJIOTO y4aCTHHMKAa KOMaHHBI B
o01IuMi pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeuIaraTb HOBBIE IIPOEKTHI, OLICHUBATh HJEH C ITO3UIMH HOBU3HBI,
OPUT'MHAJIIBHOCTH, PAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTYAIUSIX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHULIUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHBIC 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(U3MKN U aCTPOHOMUHU, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
COOCTBECHHEBIC 3a/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U KaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW PabOThl C y4éTOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacIMpsTh paMKH y4eOHOT O MpeMETa Ha OCHOBE JIMYHBIX PEIITOYTCHHH;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTtb Ha ceos
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO APYIULUU B 0OJACTH
(U3KMKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIM
YPOBEHB.

CaMOKOHTpOJIL, AMOIHMOHAJIbHbIN HHTEJLJIEKT:
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JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B CATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISAM;

BJIaJIETh HAaBBIKAMM [I03HABATEJIbHOM peduiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI peIICKCHH JUIS OIIEHKH CUTYAIIMH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHIDKCHUIO;

MPUHUMAaTh MOTHBBI M apryMEHTHI JPYTHX NPU AHAIHU3E PE3YJIbTATOB
JICSITEIILHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpouecce AOCTHKEHUS] JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI IO
bu3nke Uil YpOBHSA CpedHero oomero oOpa3oBaHus Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIIMOHATbHBIH UHTEIUICKT, MPEIOJIAr a0 IIHNA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIOMICTO  CIOCOOHOCTh  IMOHMMATh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUACTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHAJILHOM c(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEAECHHE, CIIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE JI€HCTBOBATh, UCXOS U3
CBOMX BO3MOXKHOCTEH;

OMMATHH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBAaThb €ro IMpPU OCYILIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISTH HHTEPEC U
paspemarh KOH(IUKTHI.
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INPEAMETHBIE PE3YJIBTATBI

K xon1ty o6y4enus B 10 knacce npeIMETHBIC pE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJb (GU3UKA B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M OATUYECKOM cdepax edaTelbHOCTH
YeJI0BEKa, PoJib U MECTO (PU3UKHU B COBPEMEHHON HayYHOW KapTUHE MHpA,
3HAYEHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HMYECKOH TEOPpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOPHUH B
(bopMHpPOBaHUY MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

pa3nuyarh yCJIOBUS MPUMEHHUMOCTH MOJIENEH (PU3MUECKUX TENl U IPOLECCOB
(stBNICHMIT): WHEpIMANIbHAs cUCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepuaibHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE MaJICHUE,
a0CoOJIIOTHO yrIpyTas aedopmalus, aOCOJIOTHO YNPYyroe U abCOITIOTHO
HEyIIPYyroe CTOJIKHOBEHMS, MOJEIN Ta3a, XKUIAKOCTH U TBEPIOIO
(KpUCTaJUTMYECKOI0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOJIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh ycioBHsS (TpaHHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHUYECKUE IIPOLIECCHl U SIBJICHMS,
UICIIOJIb3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOT0 ABMKEHUS, (OPMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUs, TpeoOpa3oBanusa [anunes it CKOPOCTHM M IepeMelieHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['amuiies, 3aKoH
BCEMHUPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKON
SHEPIUM, CBSI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruH,
yCIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HCIOJIb30BATh
MaTEeMaTUYECKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBHS IPUMEHUMOCTH
¢u3nyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anwies, BTOPOrO M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsI UMITYyJIbCA U MEXAHUYECKON
DHEPTHH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHble moJoxkeHuss MKT wu 3akoHbl MoOJIeKyJsApHON (U3UKH U
TepPMOJAMHAMUKU (CBA3b JAaBJICHUSA WJEAJbHOIO Ta3a CcO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBWXKEHHUS W KOHLEHTpALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BEIIECTBA CO CpPEOHEW KHUHETHYECKOU
SHEPrueu TEIIOBOrO JIBHXKEHMS €r0 YaCTHLl, CBA3b JABJICHUS HJI€aTbHOTO
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raza C KOHLEHTpAIMEe MOJIEKYJ M €ro TEeMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHKH, 3aKOH
COXpaHEHUSI SHEPrUU B TEIUIOBBIX Mpolleccax), MPU 3TOM HCHOJb30BAThH
MAaTEMAaTHYE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knaneipona;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOJIb3YS
OCHOBHBIE TIOJIOKCHHSI U 3aKOHBI AJICKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
3JIEKTPUUYECKOTO 3apsja, 3aKOH KyioHa, MOTECHIUAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, NPUHUWAN CYNEPHO3ULIUNA DICKTPUUECKUX
IOJIEW, MPU ATOM YKa3blBas YCJIOBUsS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaKK€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHBI OMa I ydacTka
ey U JUId 3aMKHYTOM JJIEKTPUYECKOW Lienu, 3akoH JIxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apanes 11 31€KTpoIin3a);

OMHCHIBaTh (PU3NYECKHUE TMPOIECCHl U SBJICHUS, WCIOIB3YS BEINYUHBI:
IIEpEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CHUJIbL, IaBJIICHUE, TOTEHIUAJIbHAS SHEPTUsl, KHHETUYECKas SJHEPT s,
MeXaHUuYecKasl FHEPTHsl, padoTa CUJIbI, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CUJIa TSKECTH, CHWJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTb, SHEPTUs
B3aMMOJICUCTBUS Tema ¢ 3eMIIEN BOIM3H €€ MOBEPXHOCTH, YJHEPTHUS YIIPYTO
nedopmali Npy>KUHbI, KOJIMYECTBO TEIJIOTHI, a0CONIOTHAS TeMIlepaTypa
Tena, pabora B TEPMOJMHAMHUKE, BHYTPEHHSS DJHEPTUsl HJEaTbLHOIO
OJIHOATOMHOTO rasa, padoTa HUJIeaIbHOrO ra3a, OTHOCUTEIbHAS BJIaKHOCTD
Bo3ayxa, KIIJI npeanbHOro TEmiaoBOIrO JIBUTATENS; JIEKTPUUECKOE ITOJIE,
HaNPsHDKEHHOCTD JJIEKTPUUYECKOTO OIS, HANPSHKEHHOCTD ITOJISI TOYEUYHOTO
3apsiia WM 3apsHKEHHOTO 1Iapa B BaKyyME M B JIMBJIEKTPHUKE, MOTEHIMAI
3JIEKTPOCTATUYECKOTrO MOJIA, PA3HOCTh MOTEHIIMAJTIOB, JIEKTPOJBHKYIIAs
CWJIa, CUJa TOKa, HANPSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IJDIOCKOTO  KOHJAEHCATOpa,  CONPOTHUBJIEHHWE  y4yacTKa  Lenu ¢
IIOCJICIOBATEBHBIM U MTAPAJIICIbHBIM COCAUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJI KOHAEHCATOPA;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUd  (PUINYECKUX  SBJICHHM:
MEXaHUYECKOE JBMKECHUE, TEIUIOBOE JBHXKEHHWE YACTUI[ BENIECTBA,
TEIJIOBOE paBHOBecHEe, OPOYHOBCKOE JBHKeHUE, MU y3us, HUCIIapeHHE,
KUIIEHUE W KOHJEHCAIMS, IJIABJICHHE U KpUCTAJUIN3allKs, HAIPaBJIECHHOCTh
TEIUIONEepeaaum, JICKTPU3aLUs TeJ, SKBUNOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MTPOBOJIHHKA;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3UUECKOW BEJIMUUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH
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bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTEd  W3MEPEHHM, JIeJaTh  BBIBOABI IO  pe3yJbTaTaM
UCCJIeI0BAaHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIC U
OTHOCHUTENBHBIE TOTPEUIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI 1O MPOBEPKE MPEIOKEHHON TUIOTE3bI: TJIaHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYCHHBIE PE3YyJbTaThl U JIeNIaThb BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3bL;

coOmro/1aTh MpaBuia 0€30MacHOro Tpyaa Mpu MPOBEICHUH UCCIEI0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpaKTUKymMa ©  y4eOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM [JEATEIIBHOCTH C HCIIOJIb30BAHUEM
WU3MEPUTEIBHBIX YCTPOUCTB U J1abOpaTOpHOTO 000PYAOBAHMS;

pemaTrh pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
(bu3nuecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKOW MOJENH, OTBEYaloIlel TpeOoBaHUSAM 3aJauH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U IMOCTYJIATHI (PU3UICCKUX
TEOpPUN NPHU UCIOJIH30BAHUU MAaTeMaTUYECKHX METOJIOB PEUICHUs 3ajad,
MPOBOJUTH PACUYEThl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PEHICHUS C YYETOM MOJYYEHHBIX
pe3yNbTaTOB;

peniaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe NPUMEHEHUs] 3HaHUM U3
Pa3HBIX pa3lie]oB Kypca GU3MKH, a TaK)Ke MHTETpalliy 3HAHUN U3 APYTHX
NPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCy>kKJI€HUI ¢ OOPOI Ha U3YUEHHbIEC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SBICHUS;

UCIIOIb30BaTh TEOPETUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOUTH IPUMEPHI BKJIaJa POCCUNUCKHUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKW, B OOBSCHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESTENbHOCTH 4YEeJOBEKa, CBA3AHHOM C (PU3MYECKHMMH TNPOLECcCaMU, C
MO3UIINI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHIH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEIOBEUYECKOIO
00I11IeCTBA;
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NPUMEHSTh pa3IuyHble CrOcOObl paboThl ¢ MHbOpMaIel (hU3NIecKoro
collepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAITUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uHhoOpMaIuK, TOJYYECHHON U3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBJISATH OpraHu3alMOHHBIC u MO03HABATEILHBIC YMEHUS
CaMOCTOSITEIILHOTO IPUOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BBHIMOJTHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TPyNIE C HCIOTHECHHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OIICHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIIEMBI;

MIPOSIBJISITH MOTUBAIMIO K Oyaymied mpodeccHoHaTbHOW AeATEIbHOCTH 110
CIIEHHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.

K konity oOyuenus B 11 knacce npeqMeTHBIC Pe3yIbTaThl HA YTTyOJEHHOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIMATTEHOMN
U ATUYECKON cdepax NesTeTbHOCTH YeloBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAy4YHOW KapTUHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUYECKOU
JNEATEIBHOCTH YEJIOBEKAa M JTAJIbHENIIIEM HAYYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3MUECKOW TEOPUH — DIICKTPOIUHAMUKH,
CHEeIUaIbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3UKH, PpOJIb
¢dbusnueckoil Teopur B (HOPMHUPOBAHUU TMPEJCTABICHUNA O (U3UUECKOU
KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOLIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTABIEHUN O PUPO/IE;
pasnuyaTh yCIOBUS MPUMEHHUMOCTH MOJIEIeH (PU3NIECKUX TEI U TIPOIECCOB
(sIBJI€HMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOIHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KoJieOaHMs, MaTeMaTUYeCKUN MAasTHUK, WJICATbHBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujealbHbIN
KoJ1e0aTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJICNICH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJECIIM CBETA;
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paznuyaTh yCioOBHS (TpaHHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBJICHMS,
UCIIONIb3ySl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAWHAMUKU U
CHeNuaIbHOM  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHHS
NIEKTPUYECKOro  3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
JJEKTPOMAarHWTHOM  MHAyKOMM, Tmpaswio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTBIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEIMAIbHON TEOPUH OTHOCUTEILHOCTH
OWHIITEIHA);

aHAJIM3UPOBATHh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, UCTIOIb3YS
NOJIOXKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA  JUIS
doTorddexra, mepBrIit 1 BTOpOI mocTynatel bopa, MpUHIIKAIT COOTHOIICHHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHUS 3apsOBOTO U
MacCOBOTO YKCEJ U SHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PATUOAKTUBHOTO
pacmana);

OMHCHIBATh (PU3UUYECKUE TMPOLECCH W SBICHMS, UCIOIB3YS BEIUYUHBL:
HaNpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MOJII, Pa3HOCThb TOTEHIUANIOB, OJJIEKTPOJABIKYIIAS CUIa, WHIYKIUS
MarHUTHOTO TOJIsI, MarHUTHBIA TOTOK, cujia AMIepa, WHIYKTUBHOCTD,
ANEKTPOJABIKYIIAS CHUJIa CAMOMHAYKIMHM, HSHEPrus MAarHUTHOTO MO
IPOBOIHUKA C TOKOM, PEJIATUBUCTCKUIA UMITYJIbC, TIOJTHASI SHEPT UL, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTHUs CBSI3U S/Ipa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUd  (PUINYECKUX  SBJICHHM:
AIIEKTPOMAarHuTHasl MHIYKUWS, CAMOUHIYKIHUS, PE30HAHC, UHTEPPEPEHIIUS
BOJIH, Ju(pakuus, JOUCHEpcHus, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnexTpuueckuit 3gpdekt (botodrddexr), anvda- u 6eta-pacnasl auep,
raMma-us3iaydeHue sajuep, Gu3ndeckue MPUHIUIBI CIEKTPAIBHOIO aHallu3a
U paboTHI Ja3epa;

ONpeaeNsaTh HANpaBJIE€HUE HHIYKIMH MArHUTHOTO MOJIA NPOBOJHUKA C
TOKOM, cuJibl Amrnepa u cuiisl JlopeHiia;

CTPOUTH H300paxkeHue, Co3/JaBaeMoe IIOCKUM 3€pPKajioM, TOHKOM JTMH301,
U PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

IPUMEHSATh OCHOBOINOJATalOIIMEe ACTPOHOMUYECKUE TOHATUSA, TEOPUH U
3aKOHBI Ui aHauu3a U OOBSICHEHHS (U3NYECKUX  IPOIECCOB,
OPOUCXOASAIINX B 3BE3/IaX, B 3BE3HBIX CHCTEMAaX, B MEXTaJaKTUYEeCKOU
cpene; IBUKEHUS HEOECHBIX TeJ, 9BOJIONHU 3BE311 U BeenenHoi;
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IPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHUW, IPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3nYecKuX BEIMYMH B BHUAE TIpapuKoB € YYETOM aOCOIOTHBIX
NOTPEIIHOCTE  W3MEPEHHH, JelaTb  BBIBOABI IO  pe3yibTaTam
VICCIIEI0BaHNS;

IPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3UYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IJIAHUPOBATh
HKCHEPUMEHT, COOMPATh SKCIIEPUMEHTANIbHYIO YCTAaHOBKY, AaHAJIU3UPOBATh
NOJIyYeHHbIE Pe3yibTaThl U J€JaTh BBIBOJ O CTaTyce MNPEeI0KEHHON
TUIIOTE3HI;

ONMCBIBATH METO/BI ITOTYUYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0nroAaTh mpaBuiia O€30MaCHOTO TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax ydeOHOro »JKCIEpPUMEHTa, IpakTUKymMma U  ydeOHo-
VCCIIEIOBATEIILCKOM M IIPOEKTHOM JESATEIBHOCTH € WCIOJIb30BAHUEM
U3MEPUTEIIBLHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pemaTrh pacy€THhIE 3aJadydl C SBHO 3aJaHHOM W HESBHO 3aJIaHHOU
¢u3nyeckol MOJENbI0: HAa OCHOBAHWM aHalIM3a YCJIOBHUS BBIOMpATh
dbu3nuecknue MOJeNH, OTBEYaroluue TpeOOBaHUSIM 3aJay, MPUMEHATH
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3NYECKUX TEOPHd
OpU HUCIIOJIB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHHS  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOITYUYEHHBIX
pe3yIbTaTOB;

pelarb KadeCcTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKKE UHTErpallui 3HAaHUM U3 JAPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIENIOYKY PaCCyKICHHUN C ONIOPOH Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS U1 OOBSICHEHUS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

IPUBOJAUTH IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATD MOCJIECTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESITEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMM IIpOlLiecCaMu, C
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MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABIEHUN O PAIIMOHATEHOM
IIPUPOJIOINIONIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKM W TEXHOJOTMW JJI JAJbHEUIIEr0 Pa3BUTHS YEIIOBEYECKOrO
00IIIeCTBA;

MPUMEHSTh pPa3IudHbIe CIOCOObI paboThl ¢ MHbOpMaIe (HU3NIECKOro
colepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HHOOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ATOM HCIOJIb30BaTh COBPEMEHHBIE WH()OpPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TMepepabdOTKU U NPEAbSBICHUS Y4YEeOHOU H
HAYYHO-TIOMYJISIPHOM WH(OPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uH(hoOpMaIUK, TOJMYYECHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBAaTh  MOJIydyaemMyr  uH(opmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHBIE u MMO3HABATEIbHbIE YMEHHUS
CaMOCTOSITEIIbHOTO TPUOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BHIOTHEHUS
MIPOEKTHBIX U Y4eOHO-UCCIEA0BATENbCKUX PAdOT;

paboTaTh B TpYIINE C MCHOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATh Pa0OTy IPYMIbl, PAlMOHAIBLHO PacHpeAcisiTh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYIIIbI B pEIIICHUE pacCMaTPUBAEMON MPOOIIEMBI;

MPOSIBIISATh MOTUBAIMIO K OyyIiei npodecCuoHanbHON eSITEIbHOCTH MO
CIIEHMATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO yacoB J1eKTPOHHbBIE
Ne | HaummenoBaHme
Kontpoas | IIpakruue (mudposbie)
n/ | pa3aeyoB U TeM Bce
HbIE CKHe o0Opa3oBaTe/IbHbBIE
n NnporpamMmmsl ro
padoThI padoThI pecypchl
Paszgen 1. HAYYHBIA METO/ IIO3HAHUWSI TPUPO/JIbBI
. bu6mmoreka [IOK
Hayunsiit meToz
1.1 6 https://m.edsoo.ru/f1
MO3HAHUS TIPUPOJIBI 6b63d7
Wroro no pazneny 6
Pazgen 2. MEXAHUKA
bubmnoreka LIOK
2.1 Kunematuka 10 1 https://m.edsoo.ru/f1
6b68d7
bu6mmorexa [JOK
2.2 Jmnamuka 10 https://m.edsoo.ru/f1
6b68d7
CraTtuka TBEpIOTO bubmorexa LOK
2.3 P 5 1 https://m.edsoo.ru/f1
rena 6b68d7
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2.4 P 10 1 https://m.edsoo.ru/f1
B MCXaHUKE 6b63d7
Uroro no pazneny 35

Pasnen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA
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3.1 MOJIEKYJISIPHOKUHETH 15 1 https://m.edsoo.ru/f1
YECKOU TEOpUH 6b68d7
Tepmonunamuka.Ten Bubmiorexa HOK
3.2 ’ 20 1 https://m.edsoo.ru/f1
JIOBBIC MAIlIMHBI 6b68dT
ArperaTHble
bubmnoreka LJOK
COCTOSTHUSI
33 o 14 1 https://m.edsoo.ru/fl
BemiecTBa. Ma3oBblie 6b68d7
MIePEXO/IbI
Hroro no pazgeny 49

Paznen 4. DJIEKTPOJAUHAMUKA

4.1
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24 1
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https://m.edsoo.ru/f1
6b68d7

TlocTostHHBIHI

bubmuoreka [{OK

4.2 . 24 1 https://m.edsoo.ru/fl
INEKTPUICCKUHN TOK 6b63d7
bu6mmoreka [IOK
Toxu B pa3nu4HbIX
43 6 https://m.edsoo.ru/fl
cpentax 6b68d7
Uroro no pazneny 54

Pazzen 5. PUSHUECKHA MIPAKTUKYM

N bu6mmoreka [{OK
Ddusnueckuit
5.1 16 16 https://m.edsoo.ru/f1
MPaKTUKYM 6b63d7
Hroro no paszneny 16
bubmnoreka IJOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f1
6b68d7
OBHIIEE KOJIMYECTBO
YACOB I10 170 8 16
[TIPOIT'PAMME
11 KUIIACC
KoaundecTBO YacoB )
Ne | HaummenoBanme JeKTponHLIe
n/ pasaenoB u tem | Bcer | KoHTpoabH IIpakTHuec (ungposere)
o0pa3oBaTte/ibHbIE
I NMPOrpamMMblI 0 bie padoTbl | KHe padoThl
pecypchl
Pazgen 1. 9JIEKTPOIUMHAMUKA
MarHuTHOS bubnuoreka [JOK
1.1 o 14 https://m.eds00.1u/398
e 59¢fl
S EKTDOMALHIT bubmuorexa [JOK
1.2 R 13 https://m.eds00.1ru/398
Hasi UHIYKIHS 500f]
Hroro no pazgeny 27

Paznen 2. KOJIEBAHUSA U BOJTHBI

bubmuorexa [JOK
Mexannueckue
2.1 10 https://m.edsoo.ru/398
KOJIeOaHus
59efl
OJIEKTPOMAarduT Bubmmoreka I{OK
22 P 15 H

HBIE KOJIEOaHUs

https://m.edsoo.ru/398
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59ef1

Mexannueckue
23 | 1 10 1

AJIEKTPOMATrHUT
HbIE BOJHBI

bu6nmoreka [IOK

https://m.edsoo0.ru/398
59ef1

bubnuoreka [JOK
24 Onrtuka 25 1 https://m.eds00.1ru/398
59ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

bubmuorexa [JOK
3.1 OcuoBer CTO 5 1 https://m.edsoo.ru/398
59efl
Hroro no pazgeny 5

Pasznen 4. KBAHTOBAS ®U3UKA

Kopnyckynsipao bubnmnoreka [JOK
4.1 -BOJTHOBOM 15 https://m.edsoo.ru/398
IyaJu3M 59ef1
bubmuorexa [JOK
4.2 dusuka atoma 5 https://m.edsoo.ru/398
59efl
dusuka
aTOMHOTO si/ipa bu6muoreka [IOK
4.3 u 5 https://m.eds00.ru/398
DJIEMEHTAPHBIX 59ef1
YacTHIl
Hroro no paszneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DJIEMEHTBI but6mmoreka [IOK
5.1 aCTPOHOMUU U 12 https://m.edsoo0.ru/398
acTpOPU3NKH 59efl
Hroro no pazgeny 12

Paszen 6. PU3HUYECKHAN MPAKTUKYM

. but6mmoreka [JOK
duznyeckuit
6.1 16 16 https://m.edso0.ru/398
MIPAKTUKYM 50ef]
Hroro no pazgeny 16

Pasznen 7. OBOBIIAIOIIEE ITOBTOPEHHUE
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OIIbITa
7.1

Cucrematusanu
s1 1 000011IeHNE
MIPEIMETHOTO
COJICPKaHUSA U

IeATEebHOCTH,
npuoOpeTEHHOT
0 IIPU U3yUYCHHUU
Kypca QU3UKI

10 — 11 knaccos

bubnuoreka [JOK
15 https://m.eds00.ru/398
59ef1

Htoro no pazneny

15

PesepBHOE Bpems

bubnuorexa [JOK
10 https://m.edso0.ru/398
59ef1

OBILIEE

KOJIMYECTBO

YACOB I10
[TPOTPAMME

170 4 16

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI10 KJIACC

Kon
NpOBEPsSIEMOTr0
pe3yJbTarTa

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMOHCTpHpOBaTh Ha MNpUMeEpax poilb ¢u3ukn B
(GbopMHpPOBaHUN COBPEMEHHOM HayyHOW KapTHHBI MHpa, B Pa3BUTHH

COBpCMCHHOfI TCXHUKU U TCXHOHOFHﬁ, B HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTHU

n MCCTO

monen

10.2

VYUuTHIBaTh IPAaHUIBI TPUMEHEHUS U3YYCHHBIX (H3MUECKUX MOAETCH:
MaTepuanbHas TOYKa, WHEpHIUalbHas CHCTEeMa OTCU€Ta, aOCONIOTHO
TBEPJI0€ TEJO, UICANBHBIN ra3; MOIEIN CTPOSHHS Ta30B, )KUIKOCTEH U
TBEPJBIX TeJ, TOUEUHBIM HIEKTPUYECKHH 3aps] — MpHU PpeIIeHUU
¢bu3nvecKkux 3amaq

10.3

Pacnio3naBate ¢usnyueckue siBiaCHUS (MPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KHHETUYECKON TEOpHH
CTPOEHHUSI  BEIleCTBA U  DJIEKTPOAMHAMHUKH: PpPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JABM)KEHHE, CBOOOTHOE MaJIeHUe
TN, JBW)KEHUE MO OKPYKHOCTH, HHEPIHSA, B3aMMOJCHCTBHE TEI;
maddysus, OpOYHOBCKOE JBIKEHHE, CTPOCHUE KUIKOCTEH U TBEPIBIX

TeJ, U3MeHEeHre 00bEMA TeJl IPHU HarpeBaHUU (OXJIAXKIEHUH ), TETITIOBOE
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PaBHOBCCUC, UCITAPCHUC, KOHACHCALIUA, ITIJIABJICHUC, KpHUCTAIJIN3alusl,
KHUIICHUEC, BJIAXHOCTbL BO3yXd, IMMOBBIICHUC OABJICHUA Ta3a IpH €ro
Harp€BaHuMM B 3aKpPBITOM COCyAC, CBA3b MEXKAY IIapaMeTpaMnu
COCTOsIHHMA ra3a B U30IIpOoHeCCax; JJICKTpHU3alnsa TCI, B3aHMOJICHCTBHE
3apsa10B

10.4

OnuchiBaTh MEXaHMYECKOE JBW)KCHHE, HCIONB3Ys (hu3nyeckue
BEJIMYUHBI: KOOpJMHATa, MyTh, MEpEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tela, CWIa, UMIYJbC Tela, KUHETUYecKas DSHeprus,
NOTEHIMAJbHAsL DJHEPrus, MeXaHWdecKas paboTa, MeXaHHYecKas
MOIIHOCTb; TP ONKUCAHUH IPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCHOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M EJUHUILBI, HAXOJIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUYUHY C APYTUMHU
BEJIMYMHAMU

10.5

OmnuchIBaTh N3yYCHHBIE TETIIOBBIC CBOIMCTBA TEJ U TEIIOBBIC SIBIICHHUS,
UCTIONB3Ys (pu3ndecKknue BENUYMHBI: JABJICHHE Tras3a, TeMIIepaTypa,
CpenHsisl KMHETHYECKast SHEPIus XaOTHYECKOTO JBIDKCHUS MOJEKYII,
CpeIHEKBaJIpaTU4HAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI,
BHYTPEHHSS HEprus, padora raza, KoaQpQpHUIHUEHT NOJIE3HOT0 1eHCTBHA
TEIUIOBOTO JBHTraTels; IMPH ONUCAHWW TPABHWIIBHO TPAaKTOBAThH
¢Gu3N4YeCKUil CMBICT HCIIONB3YEMbIX BEIMYMH, MX OOO3HAYCHHS H
€IMHUIIBI, HAXOIUTHh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3HUYECKYIO
BEJIMYUHY C JPYTUMHU BETMIAHAM

10.6

OnuchiBaTh HW3YYEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA U
JNEKTpUYECKUE SIBICHHUS (TPOIECCHI), HCIONB3YsS (pu3mdeckue
BEJIMYUHBI:  DJIGKTPUUECKUN  3aps],  JJICKTPUUYECKOE  TIOJIE,
HanpsHKEHHOCTh  TIOJISI, TMOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; TIPH
OINHCAaHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, HMX OOO3HAUYEHUS U EIUHUIBL, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JAPYTUMHU
BEJINYMHAMU

10.7

aHAMM3UPOBaTh (U3MYECKUE TPOIECCHl W  SBJICHUS, HCIONb3YS
(bu3UYEeCcKre 3aKOHBI M IPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTeHMS, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs] MEXaHUYECKON >HEPrUH,
3aKOH COXpPaHEHUS! UMITYJIbCa, IPUHIIUI CYTEePIO3UIMH CHJI, IPUHIIMIT
paBHOMpABUS HWHEPLUUATBHBIX CHCTEM OTCYETA; MOJICKYJISPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, ra30Bble 3aKOHBI, CBS3b
CpeqHEeH KWHETUYECKOW SHEPTruu TEIUIOBOTO JABMXKCHUS MOJIEKYN C
aOCOJIIOTHOM TEMIIEpaTypoOM, MEPBbI 3aKOH TEPMOJMHAMHKH; 3aKOH
COXpaHEHHUsl HJICKTPUYECKOTO 3apsiga, 3akoH Kyiona; mpu 3ToM
pas3nuyaTh CIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpa)XCHHUE M YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MNPHUHLUIBI ACUCTBUS MAIlUH, NPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCJIOBHUA HX 0€3011acCHOrOo
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HCIIOJBb30BaHUA B HOBCGHHCBHOI\/'I KHU3HHU

10.9

BBHIMOTHATE 9KCHIEPUMEHTHI IO UCCIIETOBAHUIO (M3MYECKHUX SBICHHUN
U TIPOIIECCOB C HCIIOJb30BAaHHEM MPSIMBIX U KOCBEHHBIX W3MEPCHHH;
npu 3ToM (GopMyIHpOBaTh MpobdiaeMy (3a1ady) U THIIOTE3Yy yueOHOro
SKCHEpUMEHTa,  COOMpaTh  YCTAHOBKY W3  IPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH ONBIT B (HOPMYITUPOBATH BBHIBOIBI

10.10

OCYU.[GCTBJ'IHTB npsAMbIC W KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX
BCJIMYHH, TIPpH 3TOM BBI6I/IpaTB OIITUMAJIBHEIN CITIOCO0 U3MCPCHUSA U
HUCIIOJB30BaTh U3BCCTHBHIC MCTOIbI OLICHKN HOFpGI.HHOCTCﬁ I/I3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXJTy (GU3NYECKUMHU BETUYMHAMU C
UCIOJIb30BAHUEM TMPSMBIX H3MEPEHUH; NPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUPOBAaTh pe3yibTaThl MOIYYEHHOM 3aBHUCHMOCTH
¢u3nUecKUX BEJIWYMH B BUJIE TAOIUI] U TpaUKOB, JeaTh BBIBOABI MO
pe3yJibTaTaM UCCIEI0BAHUS

10.12

CobmomaTh mpaBmwiia  0€30MAacCHOTO TpyJda TMpU  TNPOBEICHUU
UCCIICIOBaHM B paMKax yd4eOHOro SKCHEpUMEHTa, Yyd4eOHO-
MCCIIEIOBATENIbCKON M MPOEKTHOM JEATEIFHOCTH C HMCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOr0 000PYI0BAHUS

10.13

Pemate pacuérHbie 3amaun ¢ SBHO 3aJaHHON (DU3WYECKON MOJEIBIO,
UCTIONB3ysl (hU3MYecKue 3aKOHbI M TMPUHIUIIBI; HA OCHOBE aHaIM3a
YCJIOBHSl 3aJladyd  BBIOMpATh (PU3MYECKYH) MOJZIENb, BBIACIATH
(bu3uYecKre BeIMYUHBI U (POPMYJIbI, HEOOXOIUMBIC I €€ pelIeHus,
MPOBOJIUTH PACUYEThl M OLICHUBATH PEATbHOCTh MOJYYEHHOTO 3HAYEHUS
(bu3MUecKoil BETUYNHBI

10.14

Pemarp ~ kauecTBeHHBIE  3aJayd:  BBICTPAWBATh  JIOTMYECKH
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCyKJIEHUI C OMOpPOI Ha M3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABICHUS

10.15

Wcnonp3oBaTh mOpu  pelIeHUH Y4eOHBIX 3a7ad COBPEMEHHBIC
MH(OPMALIMOHHbIE TEXHOJOTMHM JJIsi [OHMCKA, CTPYKTypHUPOBAHUS,
UHTEPIIPETallMl U TNPEACTaBICHUS y4eOHOM M HAay4YHO-TOIYJISPHOM
uH(pOpMalHY, MOTYYECHHON U3 Pa3IUYHBIX HCTOUYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTy4aeMyto HH(OPMALIHIO

10.16

[IpuBoauTh mpuUMEpPH! BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPY’KAIOILIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (pu3MKe B TMOBCEAHEBHOM
KU3HU TSl o0ecTieueHrs 0€30TIaCHOCTH MPU OOPAIEHUH ¢ IPUOOpaMu
U TEXHUYECKMMM YCTPOWCTBAMH, JUIsI COXpPaHEHMsI 3[0pOBbS H
cOOJIOICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpY KaloIlel cpeie

10.18

PaboTath B rpymnme ¢ BBHIIOJIHEHHUEM PA3IUYHBIX COLUAIIBHBIX POJIEH,
IUIAaHUPOBaTh ~ PabOTy  TPYIIBL,  pAlMOHAIBHO  pPacCHpedessaTh
0053aHHOCTHM ¥ IUTAHUPOBATh JAEATENBHOCTh B HECTaHIAPTHBIX
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CUTyalusX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXJOT0 W3 YYaCTHUKOB
TPYMIIEI B PEICHHE PacCMaTpUBAEMO MPOOIIEMBI

11 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

11.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOIM
00pa30oBaTeJILHON MPOrPaMMBbI CpelHero 001ero odpasoBaHusi

JleMoHCTpUpOBaTh Ha TpUMeEpax poib W MecTo (U3UKH B
(GbOopMUPOBaHUM COBPEMEHHON HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJOTUM, B TPAKTUUYECKOU I€ATEIbHOCTU
JOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUPa

11.2

VY4YuTHIBaTh TPAHULIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEIEH:
TOYEYHBIN SNIEKTPUUECKUM 3apsii, siAepHas MOJENIb aTOMa, HyKJIOHHAs
MOJIeTTb aTOMHOTO sIJIpa MPHU pelIeHNH (PU3NIECKUX 3a1au

11.3

Pacnio3naBath (usnyeckue sBieHUs (POIECCHI) U OOBICHATH UX HA
OCHOBE 3aKOHOB DJJEKTPOJAWHAMHKH W  KBaHTOBOW  (DM3HKH:
JIEKTpUYECKasi MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOe  JEWCTBUS ~ TOKA,  B3aMMOJEHCTBHE  MAarHWUTOB,
JIEKTPOMAarHuTHass MHAYKLHMSA, JeWCTBUE MAarHUTHOTO IO  Ha
IPOBOJHUK C TOKOM M JBHXKYIIMHCSA 3apsifi, 3JIEKTPOMarHUTHbIC
Kosie0aHWsT W BOJIHBI, TNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXeHHWe, mpeJoMieHue, wuHTepdepeHuus, audpakuus u
MOJISIPU3ALUsl CBETA, JUCIEPCUS] CBETa, (POTOIICKTPUICCKUN dPPEeKT
(boTtoadexT), cBETOBOE MaBICHHWE, BO3HUKHOBEHHE JIMHEWYATOTO
CIeKTpa aTroMa BOJOpOJA, €CTECTBEHHass M  HCKYCCTBEHHas
paznoaKTUBHOCTh

11.4

OnuceiBaTh M3y4yeHHBbIE CBONCTBA BELIECTBA  (DJIEKTPUUECKHE,
MarHMTHbIE, ONTHYECKHE, AEKTPUUECKYIO MPOBOJAUMOCTD PA3IUYHbIX
Cpell) ¥ DJIEKTPOMAarHUTHBbIE SIBIE€HUS (IIPOLIECCHI), HCIOJB3YS
¢bu3nyeckue BEIUYMHBL:  JJIEKTPUYECKUH  3apsl, CHiIa TOKa,
EKTPUYECKOE  HANPSHKEHUE,  DIIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moreHuuanoB, JJIC, pabota TOka, MHAYKIHUS MarHUTHOTO
noJisi, cuina Ammnepa, cuia JlopeHna, MHAyKTUBHOCTb KaTyILKH, 3HEPTUs
AJIEKTPUYECKOTO0 ¥ MarHUTHOTO TOJIEH, MepHOJ] U 4acToTa KojeOaHHi
B KojeOaTeJIbHOM KOHType, 3apsi M CHjla TOKa B IIpolecce
TFapMOHUYECKHUX  OJJCKTPOMAarHUTHBIX  KojeOaHuil,  (oKycHoOe
paccTosiHUe M ONTHUYECKas CHUJa JIMH3bI; NPU ONUCAHUM IPABHIBHO
TPAKTOBaThb (U3NYECKUH CMBICI HUCIOJNb3YEMBIX BEIMYMH, HX
0003HaYeHMs M EIUHMLBL, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOLINE
JAHHYI0 (PU3MUYECKYIO BETMUUHY C IPYTHMHU BeJIMYUHAMU
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11.5

OrnuchIBaTh U3yUYEHHbIE KBAaHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONB3YS
(du3nyYecKre BEIMYUHBL: CKOPOCTH JJICKTPOMArHUTHBIX BOJH, JUTHHA
BOJHBI M YacTOTa CBETa, DHEPrUs W HMMIYJbC (POTOHA, MEPUOJ
nojypacnaza, SHEpPrusi CBSA3M AaTOMHBIX sJ€p; IpPU OIMCAaHUU
MPaBWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT MCIIOJb3YyEMbIX BEITUYHH,
uX 0003HAYEHUS M EIUHUIII, YKa3bIBaTh (OPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEJIMYMUHY C JPYTMMU BEJIMYWHAMU, BBIYUCIATH
3HaYeHUE PU3NIECKON BETUIUHBI

11.6

Ananu3upoBaTh (PU3MUYECKHE MPOLECCHl U SIBJIEHUS, HCIHOJb3Ys
¢usnyeckue 3aKoHbl M NOpUHOMIBL:  3akoH Owma, 3aKoHBI
[IOCJIEZI0BATEIBHOIO U IApajuIEIbHOTO COCIMHEHUS IPOBOJHUKOB,
3akoH JDxoyins — JleHna, 3aKOH 2JIEKTPOMarHUTHOM MHIYKIMH, 3aKOH
IIPSIMOJIMHEMHOIO pacIIPOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBl  TPEJIOMJIEHHMS  CBETa, YypaBHEHME OWHINTEHHA  JuId
dotorddekra, 3aKOH COXpPAHCHHS DHEPrUH, 3aKOH COXpPaHCHUS
UMITyJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTO 3apsiaa, 3aKoH
COXpPAaHEHHsS  MaccoBOro  uwucia, noctynatel  bopa,  3akoH
paAMOaKTUBHOTO pacnaza; IMpu OTOM  pa3inyaTb  CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS
(rpaHuIBl, 06J1ACTH) TPUMEHUMOCTH

11.7

Ompenenarp HampaBiICHUE BEKTOpAa HWHAYKIIMM MAarHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

11.8

CtpouTh ¥ ONUCBHIBATH H300pa)K€HHWE, CO3AaBaCMOE IUIOCKUM
3€pKajioM, TOHKOW JIMH301

11.9

BBIMOTHATE 9KCHIEPUMEHTHI TI0 UCCIIETOBAHUIO (M3MYECKHUX SBICHHUN
U TIPOIIECCOB C HCIIOJIb30BAaHHEM IPSIMBIX U KOCBEHHBIX W3MEPCHHI;
npu 3ToM (GopMyIHpOBaTh MpobiaeMy (3a1ady) U THIIOTE3Yy yueOHOTo
SKCHEpUMEHTa,  COOMpaTh  YCTAHOBKY U3  IPEAJIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH ONBIT ¥ (HOPMYITUPOBATH BHIBOIBI

11.10

OCYU.[GCTBJ'IHTB npsAMbIC W KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX
BCJIMYHH, TIPpHU 3TOM BBI6I/IpaTB OIITUMAJIBHEIN CITIOCO0 U3MCPCHUSA U
HCIIOJB30BaTh U3BCCTHBHIC MCTOIbI OLICHKN HOFpGI.HHOCTCﬁ I/I3MepeHHﬁ

11.11

UccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEITUYMH C WCIOJIH30BAHUEM
NPSMBIX ~ M3MEPEHUN; TPH ITOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YyJbTAThl TOJTYYEHHON 3aBHCHUMOCTH (PH3NYECKHUX
BEJTMYMH B BUJI€ TaONUIl U TPpaUKOB, 1e7aTh BHIBOBI MO pe3ybTaTaM
HCCIIEJOBaHUS

11.12

CobmonaTh mpaBuiia  0€30MAaCHOTO  TpyJda TMpU  INPOBEIECHUU
WCCAEOBAaHUN B paMKax y4YeOHOTo OSKCIEpHUMEHTa, Y4eOHO-
UCCIIEIOBATEIILCKOW U TPOSKTHON JEATENBHOCTH C UCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1aOOpaTOPHOro 000PY0BAHUS

11.13

Pemate pacuérHbie 3amaun ¢ SBHO 3aJaHHON (DU3WYECKON MOJIEIBIO,

49




UCTIONB3Ysl (DM3MUECKHE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAlM3a
YCIOBHSl 3a/ladyd  BBIOMpATh (PU3MYECKYID MOJZIENb, BBIACIATH
(dbu3uvecKkre BeIUYUHBI U (OPMYJIIbI, HEOOXOIUMBIE HJIA €€ peleHus,
MIPOBOAUTH PACUYETHI U OLIEHUBATH PEAIbHOCTh MOJYyUYEHHOTO 3HAUECHUS
(bu3nyecKoil BeIUYNHBI

11.14

Pemlate  kadecTBeHHbIE — 3aJa4yd:  BBICTPAMBaTb  JIOTUYECKH
HEMPOTUBOPEUYUBYIO LIETIOUKY PACCYKICHHUM C OIOPOM HA M3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SABIICHUS

11.15

Hcnonp3oBaTh MpH  PEUIEHHHM YYEOHBIX 337ad  COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUM JJIsi TIOWUCKA, CTPYKTYPHUPOBAHUS,
MHTEpIpETallud U TPEACTaBICHUS y4eOHOM M HAy4YHO-TIOMYJISIPHOM
uH(pOpMal, MOTYYEHHON M3 Pa3INYHbIX WCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOTy4aeMyto HH(OPMALIHIO

11.16

OOBSICHATh TPHUHIIUIBI ACHCTBHUS MAIIWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3Nuyarh YCJIOBHUS HMX O€30MACHOTO HUCIOJIL30BAaHUS B
MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTH MpUMEpPHI BKJIa/la POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B TIOBCEIHEBHOM
YKU3HHM JIJIs1 oOecrieueHrs 0€301MacHOCTH TP OOpaIlleHHH ¢ MPUOopaMu
U TEXHUYCCKUMH YCTPOMCTBAMHM, JUII COXPAHEHUS 3J0POBbS H
COOJTIOICHUS HOPM HKOJIOTHYECKOTO TIOBEICHUS B OKpY KaoIIeh cpefie

11.19

PaGotatre B rpyrmnme ¢ BBIIOJHEHUEM PA3IUYHBIX COLIMATIBHBIX POJIEH,
IUIaHUPOBaTh ~ PabOTy  TIPYMNIbl,  PAlUOHAIBHO  pPacHpedeisaTh
0053aHHOCTM U IUIAHUPOBATh JEATENbHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, a/JeKBaTHO OLEHMBATh BKJIAJ] Ka)XJOT0 U3 YYaCTHHKOB
IPYMIIBl B PELICHUE paccMaTpuBaeMoil pooieMbl

HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIACC
Kon Koa nposepsiemoro
IIpoBepsieMble 3J1€eMEHTHI COIEPKAHUS
paszaesia  3JieMeHTa
OU3UKA U METOJIbIl HAYYHOI'O TTO3HAHU A
®usuka — Hayka o npupozae. Hayunsie meToasl
. 11 MO3HAHUSA OKpYKaroIIEero MHpA. Posb
AKCIEPUMEHTA U TEOPUHU B IMPOLECCE MO3HAHUSA
IPUPOIBI. DKCIIEPUMEHT B (PU3UKE
1.2 MonenupoBanue  (GU3NYECKUX  SIBICHUH U
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npoueccoB. Hayunesie runoressl. duznueckue
3aKOHBl W TeOpuH. ['paHUIBl NPUMEHHMOCTH
(1)I/I31/I‘I€CKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBUS.
Porr um wMecro ¢usuku B QopMuUpOBaHUU
COBPEMCHHOW HAayYHOW KApTHUHBI MHpa, B
NPaKTUYECKOH JIEATEILHOCTH JIFOICH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHndeckoe JBUXXCHUC. OTHOCHUTENLHOCTD
MeXaHn4decKkoro naBmkeHmsa. CucreMa OTCUETa.
TpaekTopus

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepUaIbHOM TOYKH, WX IPOCKIMU Ha OCH
cuctembl koopauHat. CIIO)KEHHE MepeMenIeHU
U CIIOKEHHE CKOPOCTEI

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHU,
IIyTH ¥ NEPEMEIEHUSI MaTEPUAIBHOM TOYKH OT
BPEMEHU

CBoOomHOe majeHue. Y CKOpeHrne CBOOOHOTO
maacHUA

KpuBonuneiinoe  nBmxenue. PaBHomepHOE
JIBUOKEHUE MaTepUAIbHON TOYKHU o
OKpPYXHOCTU. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. Ilepuon U 4acToTa.
[{eHTpOCTpEMHUTENBHOE YCKOPEHHE

TexHuueckue yCTpOMCTBa: CIHJIOMETD,
JIBUKEHUE CHapsiOB, LIENHBIE U PEMEHHBIE
neperadyu

[TpakTrueckue paboTel. I3MepeHrne MrHOBEHHOM
ckopocTH. MccnenoBanue COOTHOIICHUS MEXKIY
Iy TSIMH, IIPOMICHHBIMU TEJI0OM 3a
MOCJIEAOBATENbHBIE  PaBHBIE  MPOMEXKYTKU
BPEMEHM IIPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJIbHOW CKOPOCTBIO, PaBHOU HYII0. M3yueHue
JBIKEHHMS] IIapuKa B  BSI3KOM  KUIKOCTH.
W3ydyeHnne  [BWXKEHUS  Tena, OpPOIIEHHOTO
TOPU30HTAIIEHO

2.2

JTIMHAMUKA

2.2.1

[Ipuniun otHocutenbHOCTH ['anmunes. IlepBbiid
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3akoH HproToHa. HHepumanbHble CHCTEMBI
oTcuéra

222

Macca tena. Cuna. IlpuHimn cynepno3uuuu cui

223

Bropoii 3akoH HproToOHa 11 MaTepHATBHON
TOYKH B HHEpIManbHoU cucteme orcuéta (MCO).
Tperuii 3akoH HprOTOHA I MaTepHAIbHBIX
TOYEK

224

3akoH BceMHUpHOro TsroTeHus. Cuia TOKECTH.
[TepBas kocMuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHuUs
CKOJMBKCHHS WM CWIa  TPEHUS  IOKOSL.
Kos¢ppunment tpenus. Cunma CONpOTHUBICHUS
IpY IBM)KEHHUHU TeJa B )KUIKOCTU HJIH Ta3e

2.2.7

[ToctynaTensHOe W BpallaTeIbHOE JIBIKCHUE
a0CoOJTIOTHO TBEPIOTO TEJa

228

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpalEHUS.
IIne4o cumbl. YCnoBHS paBHOBECHS TBEPIOIO
tesa B ICO

229

Texnuueckue yCTpOﬁCTBaI INOAIIMITHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CIIYTHHKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue ABUKEHUS
Opycka 1O HakKJIOHHOM IUIOCKOCTH  TOJ
JIECTBUEM HECKOJIbkuX cuil. VccnenoBanue
3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHMKAIOIIUX B
neGopMupyeMoil  NpyKMHE U PE3MHOBOM
oOpa3ie, OT BeIMYMHBI HX JAe(OopMaIlHH.
HccenenoBanue yciioBUl paBHOBECHsT TBEPIOIO
TeJa, UMEIOIEro OCh BpalleHUs

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMnynsCc  MarepuanbHOM  TOYKH, CHCTEMBI

2.3.1 MaTepualbHbIX TOoYeK. Mmmynsc cunel u
U3MEHEHHE UMITYJIbCa Tela

)32 3akoH coxpaHeHus wumnyiasca B HCO.

o PeakTuBHOE JIBHKEHHE

233 Pabora cuibl

234 Mo1uHoCTb CUIIbI

)35 Kunetnueckast sHepruss MaTepualbHOW TOUKH.

o Teopemao KMHETHYECKOM IHEPTUH

236 [TorenumansHas  sHeprusa.  [loTeHumanbHas

SHEpPrusl ynpyro neGopMHUpOBaHHOW MPY>KUHBL.
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[lorennmanbHass ~ SHEprust  Tema  BOJMW3HM
MOBEPXHOCTU 3€MJIU

IloreHmuanbHbple W HEMOTEHUIMAILHBIC CHJIBI.
CBs13b pa6OTLI HCIIOTCHUOHMAJIBHBIX CHII C

2.3.7 U3MCHEHHEM MEXaHHUYCCKOH DHEPTrUHM CHCTEMBI
TeN. 3aKOH COXPAHEHUS] MEXaHUYECKOW IHEPTUU
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpPOWCTBA: JBUKEHUE pPAaKeT,
o BOJIOMET, KOTIEP, MIPYKHHHBIH MHCTOJIET
[Ipaktnyeckue paboTsl. M3yuenue  cBs3M
73,10 CKOpPOCTEHl Teln 1pU  HEYNpyroM yJape.

HccnenoBanue  cBsi3u  paboOThl  CHUJIBI €
M3MEHCHHEM MEXaHNIeCKOM OHCPIUH TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHEIE TIOJIOXKEHHS MOJIEKYJISIPHO-
KWHETUYECKOW Teoprr. BpoyHOBCKOE JIBIIKEHUE.
Huddyzus. Xapakrep JIBYDKEHUS u
B3aUMO/ICHCTBUS YaCTHUI] BEIIECTBA

Mogenu cTpoeHus ra3oB, KUIAKOCTEH U TBEPBIX
TeJl 1 00BSICHEHUE CBOMCTB BEIECTBA HA OCHOBE
3TUX MOJIEJIEN

Macca wMonekyn. KomnudecTtBo — BemiecTsa.
[ToctrosnHass ABoraapo

TemmoBoe paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana remneparyp Llenscus

Moaenp uaeaabHOTO rasa. OcHoBHOE YpaBHCHUC
MOHCKyJ’IHpHO-KHHCTH‘ICCKOﬁ TCOpHUU
HACAJIbHOIO ra3a

AOconroTHasi TeMmreparypa Kak Mepa CpeIHeu
KMHETUYECKOM SHEPruu TEIUIOBOTO JIBHKEHUS
yacTtul rasa. [llkana temnepatyp KenbBuna

VpaBuenne Knamneiipona — MenneneeBa. 3akoH
JanpToHa

I'azoBbie 3akoHBI. M30mpoueccsl B UACAIBHOM
ra3e C IIOCTOSHHBIM KOJIMYECTBOM BEIIECTBA!
n30TepMa, U30X0pa, n300apa

TexHuueckue yCTpO#CTBa: TEPMOMETD,
OapomeTp

3.1.10

[IpakTnueckue pabotel. M3Mepenue macchl
BO3JyXa B KJaccHOW komHate. MccnepoBaHue
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3aBUCUMOCTH MCXKAY IMMapaMCTpaMu COCTOSIHHA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJMHAMUKNU

3.2.1

TepmonnHamuueckass cucremMa. BHyTpeHHsA
SHEpPrusi TEPMOAMHAMHUYECKON CHCTEMBl U
crocoObl €€ U3MEHEHUs

322

KonnvectBo Temnmotrel u paborta. BHyTpenHss
SHEPrusi OJHOATOMHOIO UACAIBHOIO ra3a

323

Buael  temonepenauu:  TEMIOMPOBOJHOCTb,
KOHBEKLMsA, u3JlyyeHue. TernoéMKOCTh Tela.
VYaenoHas TEIIOEMKOCThL BemiecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPH TEIUIONEpE1aue

324

IlepBriii 3akoH TepMmoauHamuku. [IpumeneHue
MEPBOTO 3aKOHa TEPMOJMHAMHUKHU K
u3zonporeccam. ['paduueckas HHTEpHpeTanus
paboTsl raza

3.2.5

TemoBble  mamuHbl. [IpuHIUOBL  gEHCTBUA
TeIJIOBBIX MamuH. [IpeoOpazoBanusi SHEPTUH B
TeruioBbIX MammuHax. KoadduimeHT monesHoro
nevictBusa (manee — KIIJ[) TemioBoil MariuHBIL.
[Muxn Kapuo u ero KIT/I

3.2.6

Bropoii 3akon TepmoannamMuku. HeoOpatumocTtsb
MPOLECCOB B MpuUpoje. TemoBbie JBUTATEINH.
DKOJIOTHYECKHEe MPOOIeMbI TETNIOIHEPTeTUKH

3.2.7

Texnuueckune YCTPOWCTBA: JBUTATEIIb
BHYTPEHHET0 CropaHusi, ObITOBOI XOJIOAWIbHUK,
KOHIHMILIMOHED

3.2.8

[Ipaktuyeckue paboTel. M3mepeHue ynenbHOU
TEIJI0EMKOCTH

33

AT'PEI'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHjAeHcalus. VcnapeHnue
u KHUIICHHE. VY nenpHas TenjaoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl
KUTICHUSA OT JaBJICHUSA

332

AOCOIIOTHAST ¥ OTHOCHUTEIbHAS BJIAXHOCTH
Bo3ayxa. HacelmenHslil map

333

Teépnoe teno. Kpucrammuyeckue u amopgHsie
Tena. AHM30TPOIUS CBOMCTB  KpPHUCTAJLIOB.
Kunkune kpucramisl. CoBpeMEHHbIE MaTEpPHUAIIBI

334

I[InaBneHne wu KpucTaJlui3anus. yI[eJ'H:Haﬂ
TCIJI0TA I1JIaBJICHHUA. Cy@]’[HMaHI/Iﬂ
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335

YpaBHEeHHE TEIUIOBOTO OamaHca

TexHuyeckue  yCTPOWCTBA: TUTPOMETp U
MICUXPOMETP, KaJIOpUMETP, TEXHOJIOTHH

3:3:6 MOJIyYEHUS COBPEMEHHBIX MaTEpHalOB, B TOM
YlCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
337 [TpakTnueckue paboTel. M3MepeHne BIaKHOCTH
o BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzanus Teia. JIeKTpUYecKuid 3apsa. JIBa
o BUJIA 3JICKTPUUYCCKUX 3aPsII0B
4.1.2 IIpoBOIHMKY, TUDIIEKTPUKH U MIOTYTIPOBOIHUKH
4.1.3 3aKOH COXpaHEHHMS JIEKTPUUYECKOT0 3apsiaa
4.14 B3aumopeiictBue 3apsa10B. 3akoH Kynona
DJIEKTPUYECKOE noJie. Hanpsioxénnocthb
4.1.5 ANEKTpUYecKoro nosist. [I[puHImMn cynepno3uiuu.
JluHuM HanPsHKEHHOCTH JEKTPUUYECKOTO MO
416 PaGota cunm  2IIEKTPOCTATUYECKOTO  TIOJIA.
o [Torentman. Pa3HOCTH MOTEHIMATIOB
4.1 [IpoBOIHUKU W JUAJIEKTPUKUA B TMOCTOSSHHOM
4.1.7 ANEKTPUUECKOM ToJie. Husnexrpuueckas
MIPOHUIIAEMOCTD
DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 ONEeKTpOEMKOCTh  IUIOCKOTO  KOHIEHCATOPA.
DHeprusi 3aps>KeHHOr0 KOHJIEHCaTopa
TexHnuueckue YCTpOMCTBA: 3JIEKTPOCKOII,
419 DIIEKTPOMETpP,  INEKTPOCTaTUYECKas  3aIlIuTa,
o 3a3eMJIEHHE DJIEKTPONpHOOpOB, KOHACHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboTHI. H3mepenne
o SIIEKTPOEMKOCTH KOHIEHCATOPA
[IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX
CPEIAX
YcnoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
421 ANEeKTpUUecKoro Toka. Mcrounuku toka. Cuia
4.2 ToKa. IIoCTOSHHBIN TOK
422 Hanpspokenue. 3akon Oma 1151 ydacTka Lenu
423 DJIEKTPUYECKOE  COIMPOTHUBIICHHE. Y AENIbHOE
o COIPOTHBJIEHHE BELIECTBA
42.4 [TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
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COCAUHCHHUC ITPOBOAHUKOB

4.2.5

PaboTa snekTpuueckoro Toka. 3akoH Jlkoyms —
Jlenma

4.2.6

MOUIHOCTB 3AEKTPUUECKOTO TOKA

4.2.7

anekTpoABwKymas cuwia (manee — IC) u
BHYTPEHHEE CONPOTHUBICHHE HCTOYHHUKA TOKA.
3akoH OmMma jand  1HOJHOW  (3aMKHYTOM)
anekTpuyeckoi renu. Kopotkoe 3amMpIkanue

4.2.8

DJeKTpOHHAs MIPOBOANMOCTH TBEPIBIX
METAJIJIOB. 3aBUCHUMOCTh COMPOTUBIICHUS
METaJIJIOB oT TEMIEPATYPHI.
CBepXIpoBOIUMOCTh

4.2.9

ONeKTpuyeckuii TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MMyYKOB

4.2.10

[TomynpoBonHuku. CoOCTBEeHHass W IpUMeECHas
MIPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA p-
n nepexofa. [TomynpoBoaHUKOBBIE IPUOOPHI

4.2.11

DNEeKTPUYECKHiA TOK B JNEKTPOJIUTAX.
DIIEKTPONUTHYECKAS JUCCOIHAITUS. DIECKTPOIINU3

4.2.12

DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSITEIbHbBIN
Y HECAMOCTOSTENbHBIN pa3psa. Paznuunbie TUIIBI
CaMOCTOSTENIBHOrO paspsana. Moinnus. [1nazma

4.2.13

TexHuuueckue YCTpPOMCTBA: aMIIepMETD,
BOJITMETP,  peOCTaT, HCTOYHUKU  TOKa,
AIIEKTpOHArpeBaTebHbIE puOopHI,
AIIEKTPOOCBETUTENBHBIE TPHOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPBI
U (pOTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IHO,
raJIbBaHHUKa

4.2.14

[TpakTnyeckue pabotel. M3yueHune cmemaHHOro
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOUYHMKA TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. HalOmonenue
DIIEKTPOJIN3A

11 KUIACC

Kon
pa3aena

Koanposepsiemoro
3JIeMEHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA
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SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTrostHHBIE  MarHuThl. B3auMojencTBue
MOCTOSIHHBIX MarHUTOB

43.2

MarnutHoe  moisie.  Bexkrop  MarHuTHOM
nHayKuud. IlpuHnun cynepnosuuuu. JInHun
MarHuTHom wuHAyKuuu. Kaptuna nmHHN
MarHuTHOM WHAYKUWUHA TOJSA IOCTOSHHBIX
MariuToB

433

MarnutHoe TmMOJie TPOBOJHHUKA C TOKOM.
Kaptuna nuHMiII 0OJIA OJIMHHOTO MPSMOIO
MPOBOJHMWKA W  3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKA C TOKOM. OmbIT
Opcrena. B3aumoneiicTBUE TPOBOAHUKOB C
TOKOM

4.3.4

Cuna Amriepa, e€ MOJ1yJIb M HalPaBJICHHUE

435

Cuna JlopeHia, e€ MOIyldb W HampaBJCHUE.
JIBI>KEHME 3apsKEHHOU YaCTHUIIbI B
OJTHOPOJTHOM MarHUTHOM Toinie. PaGoTa cuibl
Jlopenua

4.3.6

SIBiIeHME JIEKTPOMArHUTHOW UHAYKIUU

4.3.7

[Torok BeKTOpa MAarHUTHON MHIYKLIMH

4.3.8

OJIC uHayknuu. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Papanes

4.3.9

BuxpeBoe  anektpuueckoe mome. IJIC
HUHAYKIOUA B IMPOBOAHUKE, ABMXKYIIEMCH
MOCTYHAaTeJIbHO B OJHOPOJHOM MAarHUTHOM
noJje

4.3.10

IIpaBuio Jlenna

4.3.11

WHIyKTUBHOCTD. SIBIEHME CaMOHMHIYKIUH.
S/1C camouHIyKIMHU

4.3.12

SHCPFI/ISI MAarHuTHOTIO ITOJIA KaTyIIKH ¢ TOKOM

4.3.13

3HCKTpOMaTHI/ITHOC II0JIC

4.3.14

TexHuueckne  yCTpOHCTBAa:  IOCTOSIHHbBIC
MarHmThl, IEKTPOMArHUTHI,
AJIEKTPO/IBUTaTENb, YCKOPUTEIH
3JIEMEHTApHbIX YaCTHUIl, MHAYKIMOHHAs NI€Yb

4.3.15

[IpakTnueckue paboThL. N3yuenne
MarHuTHOIO MOJs  KaTyIIKdH C  TOKOM.
HccnenoBanue JelcTBUs IIOCTOSIHHOTO
MarHuTa Ha paMmMKy ¢ TokoMm. MccienoBanue
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SIBJICHUSA BHGKTpOMaFHHTHOﬁ HUHAYKOWUN

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE N ODJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas CHCTEMA. CB0OOIHEBIE
konebanus.  ['apMoHHMueckue  KoIeOaHMs.
[lepuon, wacrora, ammumtyna u  (asa
KoJIeOaHni

[IpyxuHHblid  MasTHUK. MaTtemMaTuuecKkui
MasiTHUK

VYpaBHeHHE  TapMOHHYECKHUX  KOJICOAHMIA.
Kunematnueckoen IUHAMHYECKOE OIMKMCAHUE
K0J1€0aTeIbHOTO ABMKEHUS

[IpeBpaiieHne SHEPrUM MPHU TAPMOHUYECKHUX
Konebanusax. CBsA3b aMIUIMTYAbI KoJieOaHWi
WUCXOMHOW  BEIMYMHBI C  aMIUIATYJIaMHU
Kosie0aHul e€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYP. CBobopHbIe
3JIEKTPOMArHUTHBIE KOJIEOaHUs B HAEATHHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTHA MEXKIy
MEXaHHYEeCKUMH W DJIEKTPOMArHUTHBIMHU
konebanusimu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHEHUS HHEPrMH B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE

BriHyXeHHBIE MEXaHHUYECKHE KOJIeOaHMUs.
Pe3onanc. Pe3onanchas KpHuBas.
Brinyxnennsie 3JIEKTPOMATrHUTHBIE
KoJIe0aHMsL.

[TepemennbIit TOK. CunyconaaibHbIN
MIEPEMEHHBII TOK.

MoIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYIHOE
U JIEUCTBYIOIIEE 3HAYECHHE CHIBI TOKa H
HaIpsKEHUs

5.1.10

Tpancdopmarop. IIpousBoactBo, nepegaya u
notpedienue IIEKTPUUECKOU JHEPIUH.
DKOJIOTMYECKHE PHUCKU TIpU IPOU3BOJICTBE
IIEKTPUIECKON SHEPIuu. Kynerypa
HCIIOJIb30BaHHUS AIEKTPOIHEPI U B
OBCEIHEBHOMN KU3HU

5.1.11

Texuuueckue  ycTpoiictBa:  ceifcmorpad,
BIEKTPUYECKHUI 3BOHOK, JINHUA
aNeKTponepeaay
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5.1.12

[TpakTndeckne  pabOTHL UccnenoBanue
3aBUCHMOCTH TIEPHOAA MAaJIBIX KOJICOAHHIA
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacCHI Tpy3a.
HccnenoBanue nepeMeHHOro0 TOKa B LENU U3
MIOCJIEI0BATEIILHO COETMHEHHBIX
KOH/JIEHCATOpPa, KaTYILIKU U pe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBHS
591 pacrpocTpaHeHHs. [epuon. CkopocTb
o pacIpOCTpaHCHUS] W UIHHA  BOJIHBL.
[ToriepeyHble ¥ MPOAOIBHBIE BOJTHBI
591 WuTepdepenys u qudpakius MEXaHHIeCKUX
o BOJIH
593 3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.
o Bricora Tona. TemOp 3Byka
DNeKTpOMarHuTHbIE BOJIHBI. YcnoBus
504 U3ITYYCHUS AJIEKTPOMArHUTHBIX BOJIH.
o B3anmMHuas opuentanus BektopoB E, B u U B
AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe
59 CaoiicTBa JIEKTPOMArHUTHBIX BOJIH:
' 595 OTpa)K€HHEe, IMpeJOMJICHHE, MOJspU3aIus,
o nudpakius, uHTepdheperius.  CKOpocTbh
AJIEKTPOMArHUTHBIX BOJIH
[Ikana 3JIEKTPOMAarHUTHBIX BOJIH.
5.2.6 IIpuMeHeHHe 3NEKTPOMArHWTHBIX BOJH B
TEXHUKE U OBITY
[TpuHIMIBI  PamuOCBS3M W TEIICBUACHUS.
5.2.7 Pagnomokaryst. DJIEKTPOMArHuTHOE
3arps3HEHUE OKpYXKarolell cpeibl
TexHuueckue  yCTpOMCTBA:  MYy3bIKAJIBHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas AMAarHOCTHKA
5.2.8 B TEXHHUKE u MEJIUIIMHE, panap,
panuoNnpUEMHUK, TEJIEBU30D, aHTEHHa,
tenedon, CBU-neun
OIITUKA
531 [TpsiMonnHeiiHOE paclpoCTpaHEeHHE CBETa B
o OZIHOPOIHOM cpejie. JIyd cBeTa
5.3 530 OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA.
o [TocTpoenre n300paXkKeHUH B ILIOCKOM 3€pKaJie
533 [Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS

CBETA. AOCONOTHBIN okKasarelb
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IIPETIOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHblii
yTOJI TTOJIHOTO BHYTPEHHETO OTPaXKEHUS

535

Hucnepcust cseta. CiokHbIM cocTaB 0Oeoro
ceera. [IBer

53.6

CoOuparoliie M pacCceuBalOIIME  JIMH3BIL.
Tonkas JmH3a. POKYCHOE pPACCTOSAHUE U
ONTHYECKasl CWJIa TOHKOM JIMH3bL. [TocTpoenue
M300paxeHui B coOMpaOIINX u
paccenBaronux JauH3ax. @dopmysa TOHKOMN
JIMH3EL. YBeIMUYeHUE, JaBaeMoe JIMH30H

5.3.7

IIpenensl NPUMEHHMOCTH TI'E€OMETPUYECKOU
ONTHUKHU

53.8

NuTepdepenuus CBETA. KorepenTHsie
HCTOYHUKH. Ycnosus HaOII0ACHUS
MaKCUMYyMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHOH  KapTUHE OT  JBYX
CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

539

Hudpakmus ceera. udpakimonnas pemerka.
VYcnoBue HaOMOEHUS TJIaBHBIX MaKCUMYMOB
IIpU [aJICHUA MOHOXPOMAaTHUYECKOrO0 CBETa Ha
T(QPaKIIUOHHYIO PEIETKY

5.3.10

HOJ’IﬂpI/I?»aI_II/IH CBCTa

5.3.11

TexHuueckue  yCTpoWCTBa:  OYKM, JIyIa,
¢doroanmnapar, MPOEKIMOHHBIA  ammapar,
MHKPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA,
Iu(pakMOHHas peIéTKa, MOJIIpOus

5.3.12

IIpakTrueckue paboThI. Nsmepenue
nmokazatenst  npenomiieHus.  MccnenoBanue
CBOMCTB M300pakeHuii B mnH3ax. Habmonenue
JUCTIEPCUU CBETA

BJIEMEHTHI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

['panunubl  NPUMEHUMOCTH  KJIACCUYECKOMU
MEXaHUKH. [Toctynatst TEeOpuun

6.1 OTHOCUTEJIBHOCTU: HMHBAPHUAHTHOCTh MOMYJIS
CKOpPOCTM CB€Ta B BaKyymMe, IpPHUHLHI
OTHOCHUTEJIBHOCTH DWHIITEIHA

62 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.

’ 3amMe/yIeHre BPEMEHHU M COKpAIleHNE JITHHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIbI

6.4 CBsi3p Maccbl € DHEpPrued U HMMILYJIbCOM
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CBOOOJHOW  YacTUIBL.  DHEPrusi  IOKOA
CBOOOHOM YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKU

7.1.1

@®otonsl. opmyna IlnmaHka cBsA3M 3HEPruu
¢doToHA ¢ ero 4actoToil. DHEpPrus U UMILYJIbC
¢dotoHa

OtkpeiTHEe W wuccienaoBanue GoTodddekra.
OnbIThI AlT. Cronerosa. 3aKOHBI
¢doro3ddexra

VYpaBHenue OiHmTerHa 118 (oTodddexra.
«Kpacnas rpanuna» ¢potodaddexra

7.1.4

Jasnenue ceera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOEe IEUCTBUE CBETA

Texnudyeckue ycTpoiicTBa:  (oTOIIEMEHT,
dboTonaTunk, CoTHEUHAs OaTapesi, CBETO IO,

7.2

CTPOEHUME ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopa
10 MCCJICIOBAHUIO CTPOCHUS aToMa.
[InanerapHas MOJienb aTOMa

7.2.2

IToctynatel bopa. M3nydenue u noriomeHue
(GOTOHOB TpH mepexoae aromMa C OJHOTO
YPOBHS SHEPIUM Ha APyro. Buael ciekTpos.
CrnexTp ypOBHEHN 3HEPrUU aToOMa BOJIOPOJA

7.2.3

BomnoBele cBoiicTBa uyacTuil. BoIHBI e
bpoina. KopryCkynsipHO-BOJTHOBOU Ayasu3M.
Judpakuus 3JeKTPOHOB Ha KPUCTAILIAX

7.2.4

CroHTaHHOE M BBIHYXJEHHOE H3JIy4YEHHE.
Y CTpoHCTBO M IPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHudeckne yCTpOWCTBA:  CHEKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTnueckue paboThlI. Habnronenue
JINHEMYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoael  HaOMIOAGHHA U PErUCTpalu
3JIEMEHTAPHBIX YaCTHUI]

7.3.2

OTkpbITHE PaIMOaKTUBHOCTH. OMBITHI
Pesepdbopma 1o  ompeneneHuto  cocraBa

paavoakTuBHOro  u3nyuyeHus.  CBoiicTBa
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anpda-, Oera-, ramMmma-u3nydecHus. BiusHue
paI[I/IOElKTI/IBHOCTI/I Ha JKXUBbLIC OpFaHI/I3MLI

7.3.3

OTtkpbiTHE TIPOTOHA M HEWTpoHa. HykinoHHas
Mmojensb sapa ['eiizen6epra — MBanenko. 3apsn
sapa. MaccoBoe uncino saapa. M3otonsl

7.3.4

Anbda-pacniaj. DIEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacran.  ['amma-uznydeHue.  3aKkoH
paZo0aKTUBHOTO pacmaaa

7.3.5

DOHeprusi CBsS3M HYKIOHOB B siipe. SlnepHbie
cuibl. [ledext macchl sapa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 SAEP

7.3.7

Snepubiit peaktop. TepmosiAepHBIA CHUHTE3.
[IpoGnemMbl ¥ MEpCHEKTUBBI  SACPHOM
SHEPIeTHUKHU. DKOJIOTHYECKHUE aCIeKThl
SIEPHOMN DHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHULIBI. OTtkpsiTHE
MIO3UTPOHA. @DyHIaMEHTAIIbHBIE
B3aMMOJECHCTBUSA

7.3.9

TexHuueckue ycTpoucTBa: JTO3UMETP, KaMmepa
Bunbcona, siiepHblil peaktop, aToMHas 6oMba

7.3.10

ITpakTuyeckue pabotsl. MccaenoBanue TpeKoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3mnoro nHeba. Co3Be3aus, sApKue
3Bé3I[BI, IITaHEThI, UX BUAUMOC IBMXKCHUC

8.2

Conneuynas cucreMa. IlmaHeTel  3eMHOI
rpynnbl. [[1aHeThI-TUTaHThl U UX CIyTHHKH,
KapJIMKOBbIE IUIQHETHI. Marisie Tena
ConHeYHOH CUCTEMBI

8.3

Comnnne, dorochepa u armochepa. ComHeuHas
aAKTUBHOCTb

8.4

NcTtounuk sHeprun CosHua U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paguyc, TeMmIeparypa, HX
B3aUMOCBA3b. JluarpamMma «CHEKTpaJbHBIN
KJIaCC — CBETUMOCTb». 3BE3JBl TJIaBHOU
MIOCJIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTB)» JUTS 3BE3N TJIABHOM
IIOCJIE0BATEIBHOCTH

8.6

Buytpennee crtpoenue 3BE3n. CoBpeMeHHbIE

MNpCaACTaBJICHUA 0 IMPOUCXOKACHUN n
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9BOJJIIOIIMH COJIHI_Ia U 3BE3. OTanel XKU3HU

3BE3]
Mineunsii  Ilyte — Hama  ['anakTtuka.
CnupanbHas CTPYKTypa lanmakTuku,
2.7 pacnpeneneHue  3BE31, rasa M IBUIM.
' [Tonoxenue u auxenue Connua B ['anaktuke.
[Tnockass wu  cdepuyueckas  IMOJCUCTEMBI
lanaxtuku
2.8 Tunel ranaktuk. PaguoranakTuky U KBa3apsbl.

UYEpHble AbIPHI B sIpax rajJakTHK

Bcenennas. Pacmiupenne Bceenennoit. 3akoH
Xa006ma. Pazberanme ramaktuk. Bospact u
8.9 panuyc Beenennoi, teopus boinbioro B3peisa.
Mogenes «ropsiueri Becenennoi». PennkroBoe

U3IIy4eHUe
MacmrabHas CTPYKTypa Bcenennoii.

8.10 Meraramaktuka. Hepeménasie 1mpoOiIeMbl
aCTPOHOMUU

MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOIi 00pa30oBaTe/bHOIi MPOrpaMMbl CpeIHero
0011ero oopazoBaHus

C(l)OpMI/IpOBaHHOCTB YMCHI/II>'I paciio3HaBaThb (1)I/I3I/I‘ICCKI/IG SABJIICHUSA

(npoueccm) 1 00BICHATH UX Ha OCHOBE HU3YyUYCHHBIX 3dKOHOB

BrnageHue oCHOBOIOJIArarOIIMMH (1)H3I/IquKI/IMI/I IIOHATUAMHU H

2 BEJIMYMHAMU, XapaKTEPU3YIOMUMHU (HU3UYECKUE TIPOIECCHI
ChopmupoBaHHOCT, YMEHUN NMPUMEHATH 3aKOHBI KJIACCUYECKOM
MEXaHUKH, MOJEKYyJIApHOW (QU3UKU U  TEPMOJUHAMUKH,

3 AJIEKTPOJIMHAMHMKY, KBAaHTOBOM (U3MKK Uil aHAIU3a U

OOBSICHEHHS SBJICHHMM MHUKPOMHpPA, MAKpOMHpa U METraMupa,
paznuyath  ycioBus  (TpaHUIBl, O00JAcTH) MPUMEHHUMOCTHU

(U3MYECKUX  3aKOHOB, TOHHUMATh  BCEOOIIMH  XapakTep
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(bYHHaMeHTaHLHBIX 3aKOHOB W OT'paHUYCHHOCTL HCIIOJIb30BAHUA
YaCTHBIX 3aKOHOB; aHAJIU3UPOBATH (bI/I3I/I‘leCKI/Ie IMPpOLCCChI,

HCII0JIB3Ys OCHOBHBIC ITOJIOKECHU A, 3aKOHBI 1 3aKOHOMEPHOCTHU

C(I)OpMI/IpOBaHHOCTB YMCHUA pa3jindaTh YCJIOBUA IPUMCHHUMOCTHU

Mozesel (PU3NIECKUX TEN U MPOIIECCOB (SIBICHH )

CdopMHUpOBaHHOCTH YMEHHUS PEIIaTh PacUyETHHIC 3a7a4H C SBHO
3aJaHHOW W HESBHO 3aJlaHHOM (U3MYECKOW MOJENbI0: Ha
OCHOBAHHU aHAJINn3a yCJIOBI/IH BBI6I/IpaTB q)HSHHeCKI/IC MOJCIIH,
OTBEUalolIe TPeOOBAHUAM 33/layd, MPUMEHATH (OPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThl (PU3HUECKUX TCOPUN TIPH
HUCIIOJIB30BAHUN MATCMATHUYCCKUX MCECTOIOB pemeHI/m 3aja4,
HpOBOI[I/ITB pvaéTm Ha OCHOBaHUMM HUMCIOIIUXCA JaHHBbIX,
aHAIM3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METO/Abl PELICHUS

C Y4ETOM MOJyUYEHHBIX Pe3yIbTaTOB

Pematp kauecTBeHHbIE 3a/1a4H, TPEOYIOLINE MPUMEHEHNUS 3HAHUI
U3 pa3HBIX pa3lieNoB IIKOJBHOTO Kypca (U3MKH, a TaKxke
VMHTErPALMY 3HAHUU U3 JIPYTUX NIPEIMETOB €CTECTBEHHOHAYYHOIO
LMKJIA: BBICTPAaUBATh JIOTUYECKYIO LEMNOYKY paCCyXICHUU C
OMOpPOH HAa WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3mueckue

SIBJICHUS

Bnanenne  OCHOBHBIMM ~ METOJAaMH  HAy4yHOIO  IO3HaHUS,
UCIOJIb3YEMBIMU B (PU3UKE: MPOBOAUTH MPSMbIE U KOCBEHHBIE
n3MepeHus GU3NIECKUX BEIIMYHH, BEIOMPAst ONTUMANIBHBIN CITOCO0
U3MEpPEHUs] M UCHOJB3YyS  M3BECTHBIE  METOJBl  OLICHKHU
MOTPEUIHOCTEH  U3MEpeHHuil, IOPOBOJUTH  HCCIIEOBaHHE
3aBUCUMOCTEH (PU3MUECKUX BETUYUH C UCTOIb30BAHUEM IMPSIMBIX
U3MEPEHUH, OOBSACHATH MOJNyYCHHBIE PE3YJIbTAaThl, HCHOJIb3YS
¢usnyeckue TEOpUH, 3aKOHBl M TOHATHUS, U JeNlaTh BBIBOJBI;
coOiogaTh ImpaBuwiIa O€30HaCHOTO TpyAa IpU  IMPOBENEHUU
UCCIIEIOBaHUM B paMKax Y4YeOHOro 3KCIepUMEHTa U Y4yeOHo-
MCCIIEI0BATENLCKON I TEIBHOCTH C HCIIOIB30BaHUEM I (PPOBBIX

M3MEPUTENIBHBIX YCTPOMCTB U 1aOOpaTOPHOro 000PY0BAHUS

ChopmupoBaHHOCT, yMEHHH aHATU3UPOBATh U  OIICHUBATH
MOCNeACTBUS OBITOBOM M TMPOM3BOJICTBEHHON NIEATEIHHOCTH
YEJIOBEKa, CBSI3aHHOW C (PU3WYECKHMH TPOIIECCAMH, C TMO3UIIUNA
9KOJIOTMYECKOI 0€30IacHOCTH; MPECTABIEHUN O palliOHAIIBHOM
IIPUPOJOIIOJIB30BAaHUY, a TaKKe pasyMHOM HCIOJIb30BaHUU

,Z[OCTI/I)KCHI/Iﬁ HAayKHu U TEXHOJIOTHI U1 JallbHEUIIEro Pa3BUTHA

64




YeJIOBEYECKOr0 00IIeCTBa

OBnazeHre pa3IMYHBIMH CIIOCOO0aMU PabOTHI ¢ MH(pOpMaIHen

(bI/I?)I/I‘ICCKOFO COACpKaHHd C MCIOJIL30BAHUECM COBPCMCHHBIX

? WH(POPMAIMOHHBIX TEXHOJIOTHIA; Pa3BUTHE YMEHUH KPUTHUECKOTO
aHaM3a M OIICHKH JOCTOBEPHOCTH MOJTyYaeMOi HHpOpMaIuu
ChopMUpOBaHHOCTh YMEHHH TMPHUMEHSATh OCHOBOIIOJIATAIOIIHE
ACTPOHOMUYECKHUE TIOHSATHS, TCOPHH W 3aKOHBI JUIS aHAIH3a H

10 00BsICHEHHS (PU3NIECKUX MTPOLIECCOB, MMPOUCXOIAIINX Ha 3BE3/1aX,

B 3BE3IHBIX CUCTCMax, B MEXKraJlaKTH4eCKOM cpeac; ABUIKCHUA

HeOECHBIX TEJI, DBOJIIOLIMY 3BE31 1 Beenennoi

IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA
EI'D 10 PU3UKE

Kon Kon
pasaena/r 3jIemMe IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
eMBI HTa

1 MEXAHHKA

1.1 KMHEMATHKA

Mexanuueckoe NIIBUKCHUE. OTHOCHUTEIBLHOCTE

MEXAaHUYCCKOT'O IBUKCHUS. Cucrema orcuéra

MaTepI/IaHLHaH TOYKa.

TpaeKTOpuA

E&€ pammryc-BeKkTop:
Fle)=(xlr) e ) =(z)),
TpaeKTopIId,

1.1.2 TepeMeleHIe: / 2 -
4

AP =F(t,))-r(t)) =1, -1 =
=(Ax, Ay, Az),

IyTE.

CnoxeHile IepeMelIeHHil:

N, =15, + 5,

1.1.3 CkopocTh MaTepUaIbHOU TOUKHU:
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__Ar S '
== =]'r =(U‘_.U1.-U.)-
Af | s
A\- r r 4
0= =X, aHAIOTHYHO v, =Y/, U.=Z,.
A Ar - 3

0

1=

CroxeHle CKOpPOCTell: 0, =0, + 0, -
Brruucnenue MNEpeMCIICHUS U ITYTU MaTCpI/IaHLHOﬁ TOYKH

MIPU IPSIMOJIMHEHHOM JIBMKEHUH BJIOJIb OCH X TI0 TpapuKy

3aBUCHUMOCTH Vx(t)

AD

YCI(DPEHIIE MﬂTEpIIaFIBHOIUI TOUKIL: d = A—L = Gr’ — ( a.a .a. )
t =0 = g E

Au p ‘ .
a =—= =(u,) . aHaNOTI4HO a, = (v, ', a.=(v. ).

N | Ar—=0

PaBHOMEpPHOE IPAMOIIMHENHOE BUKEHHUE:

xX(t) = x0 + Uyt

V() — voyx = const

PaBHOYCKOpeHHOG HpﬂMOJ’IHHCﬁHOC JBHXXCHUC!:

at’
x(t)=x, +u,t P

v (t)=vy, +at
, = const

U:x— Uix - "a:r["il _'11}
b +u, ¢
5y

“

HpII OBIDKCHINI B OITHOM HAIIPaBICHIHN IIVTE S =

CBoboaHOe najzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

Vi

(0] Xo \—
Z[BI/I)KCHI/IC TCIa, 6pOHIeHHOrO mong yrHOM o K FOpI/ISOHTy:
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)’x(r) =x, + Uyt =2 +Uycosa-f

gr : m‘:
|.1'(I)=.1': + Uy, £+ =2 1':+U_351n|:1-r—”T

,.} T C

[v,(®)=1y, =v,cosa
| v, (1) =v,, + 8,1 =U,sina— gr
=0

=—g =const

gy O

-
|
J
8,

KpuBonuneiinoe aBuxenue. J[BmxeHne MmaTepualbHON
TOYKH MO OKPY>KHOCTH.

VYrnoBas U IMHENHAsA CKOPOCTh TOYKHU:
v =wR

v=wR
[Ipu paBHOMEPHOM JBUKEHUU TOUKH IO OKPY>KHOCTHU

a)zzTn:%w

.IleHTpOCTpeMHTeHBHOGYCKOPCHHGTOqKﬂi
2

v 2

[TonHoE yckopeHne MaTepuaibHOM TOUKH

Tsépnoe teno. [loctynarensHoe U BpalmaTeabHOE

JBH>)KEHUE TBEPJIOTO TeJla

1.2

JTMHAMUKA

1.2.1

Nuepumaneable  cucteMbl  orcué€ra. IlepBblid  3aKOH

Herorona. [Ipuniun otHocuTensHOCTH ["anunes

1.2.2

Macca tena. IInoTHOCTE BelecTna:

_m
P=y

1.2.3

Cuna. [IpuHIMn cyneprno3uuuu CUiI:

— - —

F =F1+F+...

paBHOOENCTB

1.2.4

Bropoii 3akon Herotona: mjist MmatepuansHoi Touku B UCO

— N

F& =maq
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- -

Ap = FAt

-

F = const

1.2.5

-——8—

Iy Fy

Tperuii 3akoH HproTOHA I MaTe€pUaAIbHbBIX TOUEK:

-

Fip =-Fn

1.2.6

3aKkoH BCCMUPHOT'O TATOTCHHA: CUJIbI IMPUTAKCHUA MCKIY
TOYCYHBIMH MaCCaMH PaBHBI
F=GM2
R2
Cuna TSKeCTH. L[CHTp TSOKECTH Tella. 3aBUCHMOCTD CHJIBI
TSDKECTH OT BBICOTBI h HaJa TMOBCPXHOCTHIO IIIIAHCTHI

pamuycom RO:
GMm

mg = ———
87 Ro + 1)

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F,=—kx

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.

Curna TpeHHS CKOIBKCHUS:
Fip=uN

Cuna TpeHus MoKos:
Fip <uN

Koadduunent tpenns

1.2.9

JlaBnenue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalCHUs:

M| = FL, rae | — meyo cuisl
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F

OTHOCUTEJILHO  OCH, mpoxojsmed yepes Touky O

NEPIEHIUKYIISIPHO PUCYHKY

L[eHTp MaccC TJia. L[eHTp MacCC CUCTEMbI MATCPHUAJIbHBIX

TOYCK:

- -

_mqry+mprp + ...

r

1.3.2 U-M. mq+ny+ ...
B ogHOpogHOM mone TsKeCcTH
(g = const)
LIEHTP Macc TeJa COBMAJIAET C €ro HEHTPOM TSHKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
133 (M, +M,+...=0
[Fl by =0
1.34 3akoH [lackans
JlaBiienue B xukoctH, nokosmeiics 8 UCO:
1.3.5 p =po+pgh
3akoH Apxumena:
PApx = —Pgpirecn
1.3.6 €CJIM TeJO U )KUJKOCTh nokosrca B ICO, To
F Apx = P& VebirecH
VYcioBue miaBaHus Te
1.4 3AKOHBI COXPAHEHUA B MEXAHUKE
NMnynsc MaTepuaibHONW TOUKU:
1.4.1 ” -
p =mo
Nmnynbe cuctemsl Te:
1.4.2 -7
p=p1+p2+..
143 3aKOH U3MEHEHUS U COXPAHEHUsI UMITYJIbCa:

B 1ICO
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Ap =A(p1 +p2+...) = FlguewnAt + Foppeun A + -

B CO , ecin

- -

Ap=Alp1+pa+..)=0

, €CITH

— —

Fignewn + Fopewn + - =0

PeakTuBHOE NBMKEHUE

F
1.4.4 A¥ ¥

Pabota cuibl Ha MaIoM MEpeMEICHUH:

_11=|}*:|-|A17|-c05 a=F -Ax

a F
)]
MontHOCTh CHIIBI:
1.4.5 ecnu 3a BpeMsi At paboTa CHIIbI U3MEHSIETCS Ha , TO
MOIITHOCTE CHUJIBI
AA
P=— =F-v-cosa
.ﬁf Ar—)
Kunernueckas sHeprusi MaTepuagibHONU TOYKH:
2 2
mo p
E ==
1.4.6 KUH 5 oy
3aKOH U3MEHEHUS KHHETHYECKOW SHEPTUU CUCTEMBI
MatepuanbHbIX Todek: B MICO AEkun = A1 + A2 + ...
[TorenumanpHas 3Heprus:
JUIA IIOTEHIIHAILHEBIX CUIT
A12 = Ell‘IOTeHLI, - EZI‘IOTEHLI, -= AEI‘IOTeHLI,
1.4.7

ITorennuanbpHas OHCPIusia MaTepHaﬂbHOﬁ TOYKH B
OAHOPOJHOM I10JIC TSXKCCTU:

Enoreny = mgh
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[TorennuanbHast SHEPTrHUs ynpyro aeGopMupoBaHHOTO

TCa:

kx?
E noTeHy = 7

1.4.8

3aKOH U3MCHEHHUS M COXPAHCHUS MEXaHUYCCKON SHEPTUH:
Euex = Exam + Ermre[-m.
B IICO AE,ex = Asgcex nenoresm. cans

B IICO AE,;ex = 0, eclIH Agcex sencrenn cax = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

I'apmonnueckue  koneGaHUS ~ MaTepUaIbHOM  TOUKH.
Amvmumutyga u Qasa  koneOanuil. KunemaTtnueckoe
OIHCaHUE:

x(f) = Asin( @t +0,).

v (D=x/,

a(d=(v, ), =—a'x(t) =a +e'x=0,
IJI€ X - CMEILIEHNE U3 PABHOBECHS.

JIlnHamuyeckoe onucaHue:

ma, =—kx,

. JTO 3HAYHUT, UTO

3HepreTI/I‘lCCKOC OIIMCAaHHC (3aKOH COXpPAaHCHUA

MEXaHWYECKON IHEPTUN):

ms ke omt Jed?
s 2 2 2

CBs13p aMIUIMTYbl KOJ€OaHUN CMEIIeHHUs MaTepHallbHON
TOYKH C aMIUIMTyJaMH KojieOaHui e€ CKOpOCTH u

YCKOPEHUSL:

U =M, a_ =04

1.5.2

[lepuon 1 yacToTa KoJieOaHHIA:
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[Teproa mManbix cBOOOAHBIX KOJIEOAHM MAaTEMAaTHYECKOTO

MasiTHHKA:

T=2n i
E

[lepron cBOGOIHBIX KOIEOaHUN PYKUHHOTO MasiTHUKA!

Boinyxxnennsie  konebGanus. Pesonanc. Pe3onancHas

1.5.3
KpuBas
[lonepeunsle u  mpomonbHble  BONHBL. — CKOpOCTh
pacrpoCcTpaHeHuUs U JJIMHA BOJIHBIL:
1.5.4 A=oT =2
v
WnuTtepdepennus u nudpakius BOJIH
1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJISAPHAA ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKVYJISIPHASA ©®U3UKA
Mopenn cTpoeHUs ra3oB, KXUIKOCTEH U TBEPABIX TeIl.
[TycTs TepMOaMHAMUYECKAsE cCUCTEMA (TENI0) COCTOUT u3 N
OJIMHAKOBBIX MOJIEKYJI. Torjaa KoJIM4ecTBO BEIIeCTBa
2.1.1 p=L
Ny up
rae Ny —uuciao ABorajapo, m —Macca CUCTEMBI (Tena),
{ — MOJIsIpHast Macca BellecTBa
2.1.2 TermnoBoe NBHUKEHUE AaTOMOB U MOJIEKYJI BELIECTBA
2.13 B3anmopeiicTBre yacTull BeUIeCTBa
2.14 Huddyzus. BpoyHoBckoe ABUKEHHE
2.1.5 Monens uneanpaoro raza B MKT
CBs3b MEXIy [JaBJICHUEM U CpeaHed KHUHETHYECKOU
2.1.6 SHEpPTHeM  MOCTYyNaTeIbHOTO  TEIUIOBOTO  JIBHIKECHMS

MOJIEKYJ UJieanbHOro raza (ocioBHoe ypasHenue MKT):
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rze m0 — macca OTHOM MOJIEKYJIbI,
N

n=—

1%

- KOHIIEHTPAIUS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K

CBs3b TEMIICpATypbl TIa3a co cpez[Heﬁ KUHETHYCCKOMN

BHGPFHCI\/JI MMOCTYHaTCJIbHOI0 TCIUIOBOTO JIBHIKCHHA C€ro

2.1.8 MOJICKYII:

q
2

Enoer =| — =:kT
\ - Y, -

— (mp*

2.1.9 VYpasuenue p = nkT

Mogenp uaeaabHOIo Ta3a B TCPMOANHAMHKE:

(Vpaprerne Menreeera — KraneHpoua
| BeIpakeHEHe /U1 BHYTpEHHEH SHepIHH

VpaBHeHHe MeHueneeBa — KiameiipoHa (IIpiMe

3AIHICI):

2.1.1
0 pV="RT =vRT = NiT, p=P"L.
! t

BripakeHIle 111 BHYTPeHHell Heprii 0IHOaTOMH

rasa (IpiMeHIIMBbIe OpMEI 3aIIIcH):

U=3vRT =3 Nkr =2 rT =ve T=3 p¥
2 2 2 S
3axoH JlanbTOHA 715 AaBICHHUS CMECH Pa3peKEHHBIX Ta30B!
2.1.1
1 p=p1tp2t..
2.1.1 H3onporiecchl B pa3pe:KEHHOM ra3e ¢ HOCTOSTHHBIM YHCIIOM
2 MoJieKyJ N (C MOCTOSTHHBIM KOJMYECTBOM BEILECTBA V):
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m3orepMma (T = const): pV = const

n3zoxopa (V = const):
4

= t
T = cons
n3zobapa (p = const):
4 = const
T

I'paduueckoe mpeacTaBieHne H30MPOIIECCOB HA pV-, pT- 1
VT- nuarpamMmmax.
OOBbeauHEHHBIH Ta30BbIi 3aKOH:

pV

— = const
T

JJI1 TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.1

HaCBIH_[eHHBIe U HCHACBIIICHHBIC TIIaphbI. KauecTtBeHHas

3aBUCHUMOCTD IIJIOTHOCTHU W JABJICHHA HACBIIICHHOI'O ITapa

3 OT TeMIepaTypbl, WX HE3aBHUCHMOCTh OT O00BEMa
HACBILIEHHOTO Mapa
BrnaxnocTs Bo3myxa.
OTHOCUTENbHAS BIAKHOCTD:
2.1.1
_ Pnapa(T) _ Pnapa(T)
4 PHacbiwnapa (T) PHaCblu.mapa(T)
2.1.1 M3MeHeHune arperatHbIX COCTOSIHUN BEIIECTBA: UCIIAPEHUE
5 Y KOHJICHCALIUs, KUTICHUE KUJIKOCTH
2.1.1 N3meHeHune arperaTHbIX COCTOSIHUN BELIECTBA: IUIaBICHUE
6 Y KpUCTAJUTH3AIUS
2.1.1
. [IpeobpazoBanue 3Hepruu B (ha30BBIX EpPEXoaax
2.2 TEPMOJUHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpenuss sneprust
Temnonepenaua kak crnoco0 U3MEHEHUSI BHYTpPEHHEH
223 sHeprun  Oe3  cosepmieHuss  pabotbl.  KonBekius,

TCIIONPOBOJHOCTD, N3JIYUCHUC
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224

KonnuecTBo TEILIOTEL.

VY nenbHas TEMI0EMKOCTh BEILIECTBA C:
Q =cmAT

225

VY nenbHas Temnora napoodpazosanus L: Q = Lm.
VY aenpHas TemioTa niaasieHus A: Q = Am.

VY nenpHas TemIoTa cropaHus Tomiausa q: Q = gm

2.2.6

DnemeHTapHas paboTa B TEPMOAHMHAMHUKE:
A =pAV

Brruucnenue pabotrel mo rpaduky mpoiecca Ha pV-

AuarpaMmme

2.2.7

TlepBbIii 3aKOH TEPMOIMHAMHKH:
Qu=AUp+App=(Uy-Uyp) + A

Anunabara:
Qu=0= A =(U;-Uy) =AUy,

2.2.8

Bropoii 3akon TepMmoannamuku. HeoOpaTtumble nporiecchbl

229

[Tpuniune! aeiictBus TernoBbix mamuH. KIT/:

A )

A mEEn '-Harj:_lgxcm| o, T |Qxcn|

0 0 0

ZHarp Harp X Harp

n=

2.2.1

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

To =T T,

Harp
Max N = Mg = — =1-==

y F §

Eirp Hiarp

2.2.1

ypaBHeHI/IC TEII0BOro OanaHca:

Q1+Q2+Q3+...:O

SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

OnexTpuzanus Tel U €€ MPOSIBICHUA. DJIEKTPUUYECKUI
3apsaa. [IBa Buma 3apsna. DJIeMEHTApHBIN JIEKTPUUYECKUN

3apsan. 3aKkoH COXPAHCHUS SJICKTPUUICCKOI'O 3apdaa

B3aumonericteue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:

B OTHOPOAHOM BCHICCTBC C ,Z[HBJIGKTpH‘-ICCKOﬁ
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MPOHUIACMOCTBIO &

'k7: 1

g1 dmes, 17

i

11 q

.41

-la,

4o

F=k

BHGKTpH‘IeCKOG none. Ero ,Z[CI‘/'ICTBI/IG Ha OSJICKTPHUYCCKHEC

3apsabl

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA:

. F
E=—=
Jnpo6Hblit

Ilone ToyeyHnoro 3apsAaaa:

9
E, =k1
r 1/2

OIHOPOJHOC I10JIC:

—

E = const.

KapTunbl TMHUN HANPSHKEHHOCTH ATUX TOJICH

IloTeHIMaIBbHOCTE 31 CKTPOCTATUYECCKOI'O ITOJIA.

PasznocTth MOTCHIUAJIOB U HAIIPSAKCHUC!

A1p =q(¢p1 - P2) =—qA¢ =qU.

[loTenuuanbHas 3Heprus 3apsia B AIEKTPOCTATUYECKOM

I10JIC:
W=4q¢
A=-AW

IloTenunan QJICKTPOCTATUYCCKOI'O ITOJIA:

_W
¢_q

CBs3b HaHp}I)KéHHOCTI/I IOJIAI U pa3HOCTHU IMOTCHIIUAJIOB IJIA

OJTHOPOJTHOTO AnnekTpocTatndeckoro mois: U = Ed

[IpuHIUI Cynepno3uIuu JIEKTPUYECKUX MTOJIEH:

- - -

E=E|+E;+...0=¢p1+Pa+..

HpOBO,[[HI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

VYcnoBue paBHOBeCHs 3apsA0B: BHYTPU ITPOBOJHHUKA
E+=0
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, BHYTpHY ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA ( = const

318 JydnexTpuku B ANEKTPOCTATUYECKOM noJe.
o JusnexTpudeckasi IPOHUIIAEMOCTh BEIIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
q
C=—
u
3.19 DNEeKTPOEMKOCTD MJIOCKOTO KOHAEHCATOpa:
€epS
C="02=¢C,
[TapannenbHOE COeIMHEHNE KOHJIEHCATOPOB:
q=q1 + q» + ...,Ul = U2 = ---rcnapann - Cl + C2 + ...
3.1.1
0 [TocnenoBarenbHOE COETMHEHUE KOHICHCATOPOB:
1 1,1
UZU1+U2...,£]1 =2 =..., =—+=+..
CI‘IOCJ'I C1 C2
311 DHeprus 3apsKEeHHOr0 KOHAEHCATopa:
N woodd_cu?_ ¢
I T2 T2 Tac
3.2 3AKOHBI ITTIOCTOAHHOI'O TOKA
Cuna Toka:
Py
32.1 At s 50
[Tocrosanneit TOK: I = const
Jns mocrosiHHOTO TOKA q = It
329 VYcnoBust CymecTBOBaHUS JIEKTPUUECKOTO TOKA.
o Hanpsokenne U u OJIC E
3akon Oma 1S ydyacTKa Lenu:
323 =4
R
DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBHUCUMOCTD
324 COMPOTHUBIIEHUS OJHOPOAHOTO MPOBOJHUKA OT €ro JJIUHBI

1 CCUCHUA. YIIGJ'IBHOC COIMPOTHUBJICHUE BCIICCTBA.
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l
R:pg

Hcrounuku Toka. IJ]C ucTouyHnKa TOKa:

E= ACTOpOHHI/IXCI/IJ‘I

3.2.5 B q

BHyTpeHHee cOnpOTUBIIEHHE HCTOYHUKA TOKA

3akoH OMma /17151 TOJTHOM (3aMKHYTOM) 2JIEKTPHUUYECKON LIETH:

E=1R +Ir, otkyzna

3.2.6

E.r
= R

HapaJ'IJ'IeJ'II)HOG COCIMHCHHUEC MPOBOJHUKOB!

[=11+12+..,Ul=U2=..,

t 1.1,
Rnaparlrl R1 RZ

327
[TocnenoBarenbHOE COETMHEHHE MPOBOIHUKOB:

U=Ul+02+.,11=12=.,,
Rnocﬂ = Rl + R2 + ...

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3akoH Jlxoyns — Jlenna:

Q =I?Rt
3.2.8
Ha pesucrope

uZ
RQ:A:ﬂm:nn:i¢

MOIIHOCTE 3EKTPUYECKOTO TOKA:
A4
B=— =1U
Ar Ar—0
3.2.9 TennoBas MOIIHOCTB, BeIJIENIAEMAs HA PE3UCTOPE:

p-rr=Y v
R

MoIIHOCTh UCTOYHHKA TOKA!
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CBO60,I[HBI€ HOCHTCIIN QJICKTPHYCCKUX 3apsAa10B B

3.2.1 MIPOBOAHMKAX. MexaHu3Mbpl NPOBOJUMOCTH  TBEPIBIX
0 METaJJIOB, PACTBOPOB M PACILIABOB JJIEKTPOJIMTOB, Ia30B.
[TonynpoBoauuku. 1101ynipOBOIHUKOBBINA U0/
3.3 MAT'HUTHOE IT1OJIE
MexaHuueckoe B3aUMOJEHCTBUE MarHuToB. MarHuTHoe
none. Bekrop wMarHuTHOM — wHAYKuuu.  [IpuHIMD
CYNEPHO3ULMA MarHUTHBIX MOJICH:
3.3.1 B=B;+B,+..
JIuauu wHAYKUMM MarHuTHoro noisd. Kapruna nuHuit
WUHIYKIUH MarHMTHOTO noJist M10JIOCOBOTO u
MO0JIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB
OmneiT Opcrena. MaruutHoe 1ojie IPOBOJHUKA C TOKOM.
130 Kaptuna nuHMi MHAYKUMA MAarHUTHOTO TOJS JUIMHHOTO
o IpSIMOrO0  INPOBOJHUKA UM 3aMKHYTOIO  KOJIBLIEBOTO
MIPOBOJHHKA, KATYLIKU C TOKOM
Cuna Amnepa, e€ HalpaBJIEHUE U BEJIMYUHA:
F o = IBlsina
3.33
, TJIE 0. — yTrOJI MEX/1y HalpaBjIeHUEM ITPOBOJHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HalIpaBJIEHUE U BEJINYUHA:
Friop =| g | vBsina
334
JIBrxkeHue 3apsKeHHOM YacTHUIlbl B OAHOPOJHOM MarHUTHOM
nojue
3.4 OJIEKTPOMATHUTHAA MH/IYKIMA
[ToTok BEeKTOpa MAarHUTHOW UHIYKIIUH:
3.4.1 ® =B, S = BScosa
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342

SBnenue snekTpoMariuTHON MHAYKIMU. DAC nnaykuuu

343

3akoH QJICKTpoMar HUTHOI WHAYKIOUH dDapaz[e;I:

E=-20 =0,
At At

344

( 5 <)

OJIC vHAYKIMH B IPSIMOM MPOBOAHUKE JUTHHOM |,

-

JIBMOKYIIIEMCSI CO CKOPOCTBIO 0

—

(;JJ_l)

B OJTHOPOJIHOM MarHuTHOM moJje B:
| E; |= Blucosa

, TJIe 0. — yTroJI MeX/1y BEKTOpoM B 1 Hopmainbio # K

-
-

IIJIOCKOCTH, B KOTOPOH JIe’KaT BEKTOPBI 1o

—
— N

;ecim [ LB,u vTO
|Ei |:Bl'U

345

[IpaBuio Jlenna

3.4.6

NHAyKTUBHOCTB:

0]
L==
I

, mmm @ = L1.
Camounnykuus. 3J1C caMOUHIYKIUU:

E,=-L2| =-In
At

&F t
—0

3.4.7

SHCpFI/Iﬂ MAarauMTHOTIO ITOJIAA KaTyIIKU C TOKOM:
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3.5

Koneb6atenbubiii KOHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE

Koje0auus B nacaJiIbHOM Koe0aTeIbHOM KOHTYpC:
| (1) =Gy sin( 0t + @)

I(t)=q.=wg__cos(wt+q,) =1 _cos(wt+q,)
% / qr c“ljmzx CPC. max (‘p\.-

®opmyna Tomcona:

3.5.1
T =2n{LC
, OTKyJia
w=2r__1
==
JLC
CBs3pb aMITUTYABl 3apsifa KOHJIEHCATOpa € aMIUIMTYIO0M
CHJIBI TOKa TIPU  CBOOOJHBIX  3JIEKTPOMArHHTHBIX
KoJ1e0aHUsAX B UJICATHbHOM KOJIEOaTEIbHOM KOHTYPE:
¢ _ Inux
J’ma.x -
LY

350 3aKOH COXpaHEHHs PHEPIUU B UAEATBHOM KOJeOaTeIbHOM
KOHTYpe.

353 BrinyxaeHHBIC 37I€KTpOMarHUTHBIE KoJiebanus. Pezonanc
Ilepemennbi  TOk.  IIpomsBoacTBo, mepenada U
noTpebIieHne IeKTPUIECKON IHEPTHH

354 . . . .,

il ELE, G ¥ i
i £ max man — oo st
2 2 2 2
CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
OpUEHTAllMsl BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE B
355 BaKyyM¢c:

E1Blc
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3.5.6

[xana 3JIEKTPOMArHUTHBIX BOJIH. IIpumeHeHune

OJICKTPOMArdMTHBIX BOJIH B TEXHUKE U 6BITy

3.6

OIITHUKA

3.6.1

[IpssMonMHENHOE PACIPOCTPAHEHHE CBETAa B OJHOPOJIHOMN

cpene. Toueunslit uctouHuk. Jyd cBera

3.6.2

3aKOHBI OTpPAXKCHUS CBETA.

a=p

alP

S S

3.6.3

[TocTpoenue n300paxxeHH B IIOCKOM 3epKajie

3.6.4

3aK0HBI IMPEIOMIICHUA CBETA.

IIpenomienue ceera:
nisina = npsinp.

AOCOIIOTHBIN ITOKA3aTENb PEIOMIIEHUS:
noe =S
abc -
OTHOCUTENIBHBIN TTOKa3aTeb MPEIOMIICHHUS:
np 03

Mot =7+
ny 02

n,

D

ny

Xon JIy4eil B ipu3Me.

‘L'; = kr: . ”1}.1 = ”:}. 2
COOTHOHIGHI/IG qaCcTOT U COOTHOIICHHUEC IJIWMH BOJIH HpI/I
HepeXO,Z[e MOHOXpOMaTI/IquKOFO CBCTa ‘IepGS rpaHuny

pazzesna AByX ONTUYECKUX CPEJL:

3.6.5

ny<n, n,

anp

IlonHOE BHYTpEHHEE OTpAKEHUE.
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IIpenenbHbI yroil MOJIHOIO BHYTPEHHETO OTPasKEHUS:
. 1 n
Sinapp = =2
Notw M

3.6.6

Cobuparoue M pacceuBarolIue JUH3bI. TOHKas JIMH3A.

CDOKYCHOC pacCTOAHUE U OINITHYECKasd CHUJia TOHKOM JIMH3HI:

1
D==
F

3.6.7

dopmyJia TOHKOM JIMH3bI:

1.1
—_ + —_—
d f

el

VBenuueHue, 1aBaeMoe JTUH30M:

_h_If]
r_H_ d

F\ h
f

R

B cirydae paccenBaronieit JINH3bL:

3.6.8

1
D0 = F ==0,
D

_h_If]
F—H— 7 1

Xon my4a, IpOIIeUIEro JINH3Y MO MPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU ontudeckoil ocu. [locTpoenue n3zo0paxeHuit
TOYKHU U OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEUBAIOLINX

JJMH3aX U UX CUCTEMAaxX

3.6.9

dotoanmapaT Kak onTuyeckuil mpubop. [maz  kax

OIITHYECKas CUCTEMA

3.6.

WNnrtepdepenuuss  cBera.  KorepeHTHble  MCTOYHHKH.
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VYcnoBust HaOMIOAEHUS MaKCUMYMOB M MHHHUMYMOB B
UHTEp(PEpEeHIIMOHHON KapTHHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:
e e,
MAaKCIIMYMEI — A=2m—, m=0,£1,+2,+3,

A
MIHIIMYMBI — A=(2m+1)-, m=0,£1,£2,%3,

.

Hudpakmus ceeta. JudpakunonHas pemérka. YcloBUe

Ha6J'IIOI[eHI/I$I TJIaBHBIX MAKCUMYMOB IIpU HOPMAJIbHOM

3.6.1 MaJICHU MOHOXPOMATHYECKOTO CBETa C JUTMHOM BOJHBI A
1 Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m =0,+/-1,+/-2,+/-3,...
3.6.1
5 Hucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'mnores3a M. [1nanka o kBantax. ®opmyra [Inanka: E = hv
®ortonbl. JHeprus GoToHa:
E=hv= % =pc
4.1.2
Nmnynse potona:
_E_hv_h
P c ¢ A
413 ®oroaddexr. Ombitet  A.I.  CromeroBa.  3aKOHBI
o dhoTorddekra
VYpasuenue DitHmreitHa 17151 hoTodPdekra:
E porona = ABBIXOAA + Eyppimaxs
4.1.4 he

Egorona = ho = 1

hc
ABblxo,qa = thp = /1_
Kp
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2
MO~ yax

Evunmax = 5 =elUjzan

JlaBieHwue cBeTa.
JlaBneHue  cBeta  Ha  MOJHOCTBIO  OTpaXkarollyro
MOBEPXHOCTh W HAa  TOJHOCTBIO  TOTJIOIIAIOITYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOACJIb aTOMa

422

IToctynats! bopa. 3nydenue u norsiorienue GoToHOB mpu
Iepexo/ie aTOMa C OJJTHOTO YPOBHS SHEPTUU HA JPYTOM:

he

mn - .

hv =|E,-E

m
“mn

423

JluneiuaTpie CIEKTPHI.

CrniekTp ypoBHEM 3HEpruu aToMa Boiopoja:
—13,63B

=

n-

E

L

PR [ T

4.3

OU3NKA ATOMHOI'O SAIPA

43.1

Hyxmonnas mozens sinpa I'eizen6epra — MiBanenko. 3apsiy

sapa. MaccoBoe uncio sapa. M3oTonsl

432

PannoakTuBHOCTB.
Anbda-pacnaz;

A Adxr, 4
bera-pacnan.

DneKTpoHHBIN B-pacnan:

A Av, 0~
zX>zyY + 4e+v,

[To3uTtponHsIii B-pacnan:
AX>AY+ Sz +v
ZATrZ) HE€ TV,

I"'amma- N3JIYUCHUC

433

3aKoH PaaruOaKTUBHOI'O pacliaja:

—t
N(t) = Ng#2T

HYCTL m — MaccCa paaruOaKTUBHOI'O BCIICCTBA. Torma
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—t
m(t) =mg»2T

434 SAnepuslie peakuuu. JleneHue u CUHTE3 sAEP

MarepuajibHO-TeXHHYecKasi 6a3a yueOHOro npoiecca, 000pyaoBaHue, B
TOM 4HcJjie IPUodpeTeHHOe HA CPeACTBA IPaHTa:

- [Tanens untepakTuBHas Baikal

- MoGunbHbINA 7a00paTOPHO-IEMOHCTPAIMOHHBIA KOMILIEKC ISl y4eOHOM
MPaKTUYECKON U MPOEKTHON AESATENbHOCTHU MO (PUBHKE

- Pecypcubiit Habop "Cuctema ynpaBieHus MAKETOM OMOHUYECKOU pyKH”
- Konctpykrop nporpaMMupyembix MoJieJIel NHKEHEPHBIX CUCTEM.
«KubeprexHnyeckne CucTeMbl»

- KoncTpykTop nporpaMMupyeMsIX MOJEIEN HHKECHEPHBIX CUCTEM.
PacummpenHsiit
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