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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHMU 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, peanu3yonux OCHOBHbIE 00pa30BaTeNIbHbIE MPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeNbHOE MPEIMETHOE COJEpKaHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIE0BATEIbHOCTh U3YUYCHUSI TEM U PA3/IeiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTrO MpOLEecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaroIIHMXCH.
[Iporpamma mo ¢u3uke Aa€T MpeACTaBIEHUE O IENAX, COACpKaHUM, OOIIeH
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOMUXCS CpeACTBAMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenune kypca ¢u3uku yriiyOJaEHHOTO YpPOBHS MO3BOJSIET PEaN30BaTh
3a1aun MpoeCCHOHATBHON OPUEHTAIlMHU, HAMpPaBIECHO HA CO3/IaHUE YCIOBUM AJIs
MPOSIBJICHHUSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
oOydJaronumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUS 00pa3oBaHHs B
OopraHuzanusXx Mnpo(ecCHOHaTbHOTO 00pa30BaHUS IO Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U MHXKEHEPHBIM CICIIUATLHOCTSIM.

B nporpamme o ¢usuke onpenensorcs miIaHupyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpemHero o0mero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW i pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METanpeIMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOy4YarOIIMXCA, OCBOMBIIHX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEHETO O0ITIeT0 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AESATEIbHOCTHBIN OIXOI.

[Iporpamma 1o 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 mo ¢usnke HMEEeT NPUMEPHBIA XapakTep U MOXET ObITh
UCIOJIb30BaHa YUYUTENSAMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPAMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IPEIOCTAaBIAET BO3MOXKHOCTH JUIsl peaju3alid  Pa3IudyHbIX METOJIUYECKHUX
MOJIXO/IOB K TpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
coxpaHeHus1 00s13aTeILHOM YaCTH CoJlep KaHus Kypca.



®duznka Kak Hayka o HambOosiee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHBHOE
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
oOyyarorerocsi, B GOpMHUPOBaHUE YMEHUN MPUMEHSATh HAYYHBIN METO] O3HAHUS
P BBITIOJIHEHUW UMU YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca pu3KKN Ha YpOBHE CpeIHETO 00IIero o0pa3oBaHus MOJI0KEH
pAI uael, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SBISETCS JIOTHUYECKU
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 A TENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHBbIA YpPOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIM ypOBEHb) HA YPOBHE CPEJAHETO 0OIIEro
obpazoBanust orBoauTcst 340 vyacon: B 10 kmacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipenyaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA MO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTaNbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHUA U
METO/IbI UCCIIEIOBAHUS (PUBNUECKUX SABIICHUH.

DKCIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

Cnoco0Obl u3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBbBIE
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaATYUKOBBIE CUCTEMBI).

[TorpemHocTrt  w3MepeHwit  Qusnyeckux BenwuuH  (aOCOMIOTHASs U
OTHOCUTEJIbHAS).

MopenupoBanue (pU3NYECKUX SBJICHUA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPOE TEIIO, UCANbHAS KUIKOCTh, UACANbHBIN a3, TOUCUHBIN 3apsij).
I'mnore3a. ®U3nyecKuil 3aK0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyeckas Teopusl.

Pons u Mecto ¢usmku B (HOpPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3Mmepenne cuipl TOKAa M HAPSKEHUS B SN TOCTOSIHHOTO TOKA MPH ITOMOIITA
aHAJIOTOBBIX U [U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi naboparopueit o Qusuke. [Ipumepsr usmepeHus
(bu3HUEeCKUX BEIIMYUH TIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKHM, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemelnienue, CKOpocTh (CpeAaHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepUaJbHOW TOUYKH, UX MPOEKUUMH HA OCH CUCTEMbI KOOPJHHAT.
CioxxeHue nepemMeneHni U CII0KEHUE CKOPOCTEM.

PaBHOMEPHOE U pABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTEPUAIbLHON TOYKHA OT BPEMEHHU U MX
rpaduKu.

CBoOoaHOe maneHue. YCKOpeHHe CBOOOJHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOIO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHMSI MAaTEPUATILHON TOYKH OT BPEMEHU U UX IPaPUKU.



KpuBonuuenHnoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[lenTpocTpeMuTeabHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JIBH)KEHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

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

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO M TOTO K€ TeJa
B Pa3HBIX CHUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JBUXKEHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOpOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUn).

N3yuenue nBrxenus Tena, OpoeHHOro Topu3oHTanbHoO. [IpoBepka runoress
O IMpsAMON MNPONOPLUMOHAIBLHONU 3aBUCUMOCTA MEXIY NAIBHOCTBIO MOJIETA W
Ha4aJIbHOM CKOPOCTBIO TEIA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH NIEPHOJIa 0OpaIieH!s] KOHUYECKOTO MasiTHUKA OT
€r0 MapaMeTpPOB.

Tema 2. /lunamuxa.



[Iepspii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenaeseHue,
IpPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu CUil.

Bropoii 3akoH HeroToHa AJ1s1 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TsxecTu. 3aBUCUMOCTD YCKOPEHHsI CBOOOHOTO MaIeHUS OT BHICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MUpoThl. J[BUykeHne HeOECHBIX Tell
U UX cCnyTHUKOB. 3akoHbl Kernepa. [lepBasg kocMuuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBXKEHUS U CHIIa TPEHUS MTOKOSI.
Koaddumment tpenust. Cuna conpoTUBIEHUS IPU JBUKEHUU TeJa B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntonenue nBukeHUs Tl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEHCTBYIOLIEH ITPUIIOKEHHBIX K TEITy CHJI C IPOU3BEAECHUEM
Macchl TeJa Ha €ro YCKOPEHHE B HUHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CHUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuii OJOK.

N3mepenne xoddduiineHta TpeHHs MO BEIWYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fp(N).

NccnenoBanue nBmxeHUs: OpycKa M0 HAKJIOHHOW IMIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuKeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CroxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IPOLECCH: KPOHILUTENH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPaA MacCC.

Nmnynece criibl 1 ©'3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TniepemerneHuu. [ 'paduueckoe
pecTaBlIeHne paboThI CHIIBI.

MOIIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.
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[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
SHEPrus Tejla B OJHOPOJIHOM I'paBUTALMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALMOHHOM MOJ€ OJHOPOAHOro mmapa (BHyTpH W BHe Iuapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

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

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOLIHOCTH CHJTBI.

M3MeHeHune 3Hepruu Tella MpU COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHUss KMHETUYECKOM M TOTEHIMAIbHOM JHEPTUU IIPHU
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu npyu cBOOOJHOM NaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenne cuitbl TArM, CKOPOCTH MOJIEIN JIEKTPOMOOWIIS U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3MepeHne KHHETUYECKON YHEPTHUM TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbLHONW YHEPTHH MPY>KUHBI C pabOTOM CHUIIBI
TPEHUS.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHas pu3uKa ¥ TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT MeEOopUU.

OCHOBHBIE TOJOXKEHUSI MOJEKYIsIpHO-KHHEeTHUYeckorn Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep ABUKEHUS
Y B3aMMOJICHCTBUS YaCTHUI[ BewlecTBa. MoOJenu CTpOEHUs ra3oB, JKMAKOCTEH WU
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekya (aTtomoB). KonnuecTBo BemiectBa. [locTtositHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUHU: YaCTHULIBI
rasa JIBU>KYTCsl XaOTHYECKHU M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomrOTHAs
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJCIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IPEICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy [JaBIGHHEM W  CpPEIHEM  KUHETUYECKON  SHepruei
MOCTYNATEIbHOTO TEIUIOBOTO JBUKEHUS MOJEKYJ HICAIBHOrO ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOW dHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHn4eckne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTEePUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUs YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHUSL.

Buneopoinuk ¢ 3anuceio peabHOro OpOyHOBCKOTO JIBHKEHUSI.

Juddy3us xuakocTei.

Mopaens onbita LlTepHa.

[IputsxeHne MOIEKYII.

Moenu KpUCTAUTMYECKUX PEUIETOK.

Habntonenue u ucciaenoBaHue U30MpoIEecCoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne Tmpolecca YCTaHOBIEHHMS TEIUIOBOTO PABHOBECUS IPH
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUUYECKOrO0 mpouecca (PEeKOMEHJIOBAHO HCIIOIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune n30XopHOro mpoiecca.

N3yuyenue nzob6apHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckast (T/]) cucrema. 3agaHue BHEUMIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHElIHNE U BHyTpeHHHUE napaMeTpbl. [lapameTrprl
TEPMOJIMHAMHUYECKON CUCTEMBbI KaK CPEAHME 3HAUYCHUS BEJIMYMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.
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Moaenps uI€aTbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHU:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa u BbIpaK€HUE UIsI BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIM: HU3Kasih KOHIEHTpAILUsI YaCTHIl, BHICOKUE
TeMneparypsl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPrur OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

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

Teronepenada  kak  cmoco0 — W3MEHEHWs  BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHUYECKOW  cuUcTeMbl 0e3  coBepiieHuss pabotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHasg TEIUIOTa CTrOpaHus
TormBa. Pacu€r KkomuuecTBa TEmIOTHl mOpu Temionepenadye. I[lonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHsIs 3HEprust. KonnuecTBO TEmIOThI
u paboTa Kak Mepbl U3MEHEHUsS] BHYTPEHHEW SHEPruud TEPMOJMHAMHUYECKOU
CHUCTEMBL.

BTopoii 3ak0H TepMOJIMHAMUKH JJ1s1 PABHOBECHBIX IMPOLIECCOB: YePE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJNHAMUYECKOW CHUCTEMBI MIPOXOAUT €IUHCTBEHHAS
aguabaTta. AGCOIOTHAS TeMIIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY 1711 HEPABHOBECHBIX MPOIECCOB: HEBO3MOMKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tea K 0oJjiee HarpeTomy 0e3 KOMIIEHCAIlluu
(Knaysuyc). HeobpaTuMoCTh IpUPOAHBIX TPOIECCOB.

[Tpunnunel nectBus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACIEKTHI UCIOJIb30BAHUSA TEIUIOBBIX JBUTaTenen. TermioBoe
3arps3HEHHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIIMOHEp, AMU3CJbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIIepaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIM3AIMS OMOOPTraHUYECKOTO TOTUIUBA JIJIst
BBIPAOOTKU «TETUIOBON» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3MeHnenune Temriepatypsl py aauadaTuuyeCckoM pacIIupeHUH.

Bo3znyiHoe oruuso.

CpaBHeHUE yJEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3BMEHEHHSI BHYTPEHHEH SHEPTHH.

NccnenoBanue annadbaTHOTO IIpoliecca.
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KomnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mMepenue yaenbHONU TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIlecca.

N3ydenne B3aMMOCBSI3W SHEPIHUM MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS M
TeMIEPATypPbl KUTIEHUSI )KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHAeHCaNus. MicapeHue u KuneHue. Y aeibHast TerioTa
napooOpa3oBaHusl.

HacellieHHBIE W HEHACBINIEHHbIE Mmapbl. KauecTBEHHas 3aBUCHMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEPAaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUTIEHHUS OT JIaBJICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOMIOTHASI U OTHOCUTEINIbHAS BIa>KHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaJuioB. IlnmaBiieHMe W KpuUcTaM3anus. YJIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarus.

Hedopmanmu TBEporO Tena. Pactsokenue u cxxatue. Casur. Momayns FOnra.
[Ipenen ynpyrux nedopmarui.

TermoBoe pacimiupeHue XKUJIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuipenrue. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MpUYUHA
TEIJIOBOT'O PaclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0IaxX.

VYpaBHeHue TenioBoro dajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKECHMS.
Kammnapusie sBnenus. J[aBneHue noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIHKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopaenu HEHbIOTOHOBCKOM JKHIKOCTH.
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Crioco0Obl U3MepeHUs BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbl nedopmanmii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTM BO3AyXa M OLIGHKAa MacChl MapoB B
IIOMELIEHUH.

N3mepenne kodduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenune moaynst FOHra.

HccnegoBanue 3aBUCMMOCTH  JeopmManuud  pe3sMHOBOro oOpasma  oT
IIPUIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OJNeKTpu3aums Ten U €€ MPOSBICHMS. JJEKTpUYECKuU 3apsna. /IBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKH, MAMAJIEKTPUKM U MOJYIIPOBOJAHHUKH.
DneMeHTapHbINA JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHHMSI JJIIEKTPUUYECKOT0 3apsija.

BzaumopeiictBue 3apsiioB. Todeunsie 3apsiasl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3apSbl.

Hanpsixénnocts  anextpuueckoro mnons. [IpoOueiii  3apsan.  Jlunuwm
HANPsHKEHHOCTH 3IEKTPUUECKOro nojist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNIBHOCTL BJIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh MOTEHIMATIOB M
HanpspbkeHue. [loTeHmanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIsA. CBA3b HANPSIYKEHHOCTH MOJSA U PA3HOCTU
NOTEHIMAJIOB JUISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOJTHOPOJHOTO).

[IpuHUMD Cynepno3uymy dIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilosne paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy mmiapa. Ilose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HaOpsHKEHHOCTHM H3THX NOJEH U
HKBUIIOTEHLIUAJIBHBIX ITIOBEPXHOCTEMN.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM TMOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIVDNEeKTpUKM B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpeHcaTop. DeKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpa.
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[TapaiutennbHOE coeMHEHME KOHAEHCATOPOB. [locmenoBaTenbHOe COENMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBrKeHME 3apsyKEHHOW YaCTULIBI B OJJHOPOIHOM JJIEKTPUYECKOM IIOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: SIIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiiKa U pa3ps/ika KOHJIEHCAaTopa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

O1nieHKa cuil B3aUMOACHCTBUSA 3aPSIKEHHBIX TEJ.

HaGnronenue npeBpallieHHs 3HEPTUH 3apsSKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
V3JIy4YECHUSI CBETOANOA.

N3yyenne nporekaHus TOKa B LENH, COAEPIKALIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHLIUAJIOB (HampsKEeHUsT) npu
NOCJIE0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [locTosiHHBINM TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpspxenue U u DJIC €.

3akoH OMa J1J1g ydacTKa LeIu.

DIIEKTPUYECKOE COPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
IPOBOJHUKA OT €ro JJIMHbl W IUIOIIAJNA IIONEPEYHOTO CEUEHHs. Y IEIbHOE
CONIPOTHUBIJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi¢HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.

Pa6orta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.
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MOUIHOCTh 3JEKTPUYECKOr0 TOKa. TemioBasi MOIIHOCTb, BblaeNseMas Ha
pe3ucrope.

DJIC v BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa 171 MOJIHOU
(3aMKHYTOI) 3JeKTpUYecKoM 1enu. MomHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLIECCH: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA,
JamMIbl HAKaJIUBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTHUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTONIEPEYHOT0 CEUYEHUs U MaTepuaa.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
U OIICHKA BHYTPEHHET0 COMPOTUBIICHUSI.

Crioco6bl coenMHeHHsI ICTOYHUKOB Toka, DJ[C Oartapeii.

Hccnenoanme pa3HOCTH MOTEHIUAIOB MEXK/y MOJKOCAMH HCTOYHHKA TOKA OT
CHJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIECHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAIpsOKEHHUS ISl JIaMIIbl
HaKaJIMBaHUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXKIY MOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Uccnenoanne 3aBUCUMOCTHU MOJIE3HONM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOneKkTpuyeckas MOPOBOJUMOCTh  PA3IUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COMPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.
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[TomyripoBOIHUKH. CoOcTBeHHas u puMecHast MIPOBOANUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [1oynpoBoHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIHUTAX. IDJIEKTPOJUTHYECKAs AUCCOLIMALIUS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOIINA3a.

DJIeKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3psaa. Monnus. [lna3ma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psiIHbIC
JIaMIIbl, SJIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBEIE NPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANO, CBETONO, TAIbBAHUKA, PAQUHUPOBAHNE ME/IH, BHITUTABKA
ATIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsbl AnekTposin3a Papajes.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OIIHOCTOPOHHSS MPOBOJAMMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKym.

Habmronenue amekTpoimsa.

N3MmepeHnue 3apsga 0JHOBAIIEHTHOTO MOHA.

HUccnegoBanne  3aBUCMMOCTH  COINPOTUBIICHUS  TEPMOpE3UCTOpa  OT
TeMIIEpPaTypHl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYeCcKnil MPAKTHKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAaHMEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul NOTPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
bu3rUecKuX BEIMYMH, TNPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYCHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MesknpeaMeTHbie CBI3H.

N3yuenue kypca pusuku yriryosnénnoro ypoBHs B 10 kiiacce ocyiecTBiaseTcs
C YU4€TOM COJIEpKATEIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MAaTE€MAaTHKH,
OHOJI0TUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meosiwcnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHOZ20
nO3HaHUA: SBICHWE, HAay4YHBIA (PakT, TUmoresa, Gumdeckas BEIUYWHA, 3aKOH,
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Teopusi, HaONIOJCHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpPEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaToOpusl.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHEHUM. JIuHelHas QyHKIMS,
napabona, runep0bosna, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAaroUIEH Cpelbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHDKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, MOJYyYEHUE HAHOMAaTepUalioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJEKTPUUECKUE CBOMCTBA
METAJIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMALMs, TaJbBaHUKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. I[IpuHIMO Cynepno3uuuu
MArHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HarpaBJIeHHE U MOJYJIb.

Cuua Jlopenua, €€ HanpaBi€HUE U MOYJb. JIBUKEHHE 3apSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarnautHOoe nose B Bemectse. DeppoMarHeTruky, rnapa- U IMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MArHUTOB.

KapTrna nuHui MarHuTHOM MHIYKIUU MOJIS JTMHHOTO MPSIMOTO MPOBOJAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nericTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 2yEeKTpOMarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WMHIYKTMBHOCTM B LIENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
N€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.
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[Ipasuio Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Uccnenosanune 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCaHue (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BeiBon
JUHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX IHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u uyactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojeOaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMSI.

TexHuYecKkre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXamux KOaeOaHU 1 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MACCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.
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N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSIHOTO W MPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS Teja B XOJ€ K0JeOaHU Ha yIPYyTroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnuple KoneOAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AJEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiit  Tpancpopmarop. IlpousBoactBo, mnepenaya u morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMI.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATBbHBIE KOJICOaHusI.

Pe3ucrop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoicTBO ¥ IPUHINI ISUCTBUS TpaHchopmaTopa.
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Mojienb TUHUY 3JEKTpOIEepeiadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMazZHUNIHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpoctpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpa)K€HUE, IMpejoMIIeHue, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  DNMIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPepeHus u audpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagoOCBsI3U U TeJeBUACHUS. Pagrnonokars.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTHYECKHM PE30OHAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

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

HccnenoBanme CBOMCTB 3EKTPOMArHUTHBIX BOJH: OTPaKEHUE, IPETOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKym.
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N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocToSHCTBO 4acTOThI
CBETAa U COOTHOLLICHUE JJIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATHUUYECKOTO CBETA YEPE3
TpaHUILly pa3zena AByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHS.

Cobuparomniye u paccenBarolye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTUYECKAasl CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOM
chepudeckoil JWH3BI OT €€ TEOMETPUM M OTHOCHTEIBHOTO TIOKA3aTess
IIPEJTIOMIICHHUSL.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKHM M OTpe3Ka MNpsSMOH B
COOMPAIOUIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
YcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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UccnenoBanue npeoMIIeHUs CBETA.

HaGnronenue nosHOro BHyTpEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX ITYYKOB 4YEpPE3  IUIOCKONAPAJUIEIBbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpocKomna, TEJIECKOIa.

Habnronenue nuarepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenue nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MONSTPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3MepeHune nokazaress nperoMIIeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOT0O pacCTOSIHUS PACCEUBAIOIIMX JIUH3.

[Tonyuyenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonyuyenue n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue T€I€CKONUYECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEPPEPEHITNN U TOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nuntepdepeHIinm JIa3epHOro U3JIyYeHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

I'paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  I[IpeoOpaszoBanus  Jlopenma.
VYcaosue npuyuHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3ame/JieHue
BPEMEHU U COKpAIICHUE JJTNHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.
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TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00PaTOPHBIC pa0OThI, MPAKTUKYM.

OnpeneneHve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX — YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddexra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, [IaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbl ae bpoitns u
pasmepnsl o0JlacTU JIOKaJIM3allMM  JBWXKYyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIaX.

Crnemnduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEToO (poToadekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossHHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
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Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HalGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue nuHeHyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnass mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO MW3Ty4YeHUs. BiMsHuE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Martepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMUHU. [IpUMEHHMMOCTb 3aKOHOB (PU3UKH [JIsi OOBSCHEHUS MTPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu ColHIa u
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnpie npobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUM.

Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUUYECKHU  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.

28



O06001eHne U cucTeMaTu3alus CoAepX aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUZHKNY.

Ponp Qusmkn u acTpoHOMHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriryos€HHoro ypoBHs B 11 kitacce ocymecTBisercs
C yu€TOM cOJepKaTelIbHbIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OHMOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mescnpeomemnple noHaAmMuUA, C6A3AHHBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOHUS TPEyTrOJbHUKOB,
oTmpe/eieHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: »>nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroUleldl  cpensl,
yIbTpPa3ByKOBasi TUArHOCTHKAa B MEIULIMHE, ONTUYECKUE SBIICHUS B KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAINTMYECKOMN PEIIETKH, CHIEKTPAIbHBIA aHAIIN3.

T'eocpagpua: marHuTHblE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTocrEMKa 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TnpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
AJeKTpoJBUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHUOHHAs IMeub,
JVMHUMU 3JIEKTpONepeiay, 3IeKTPOJIBUraTesb, pajgap, paiuonpuéMHUK, TEIEBU30D,
antenHa, tenedon, CBYU-meub, ynpTpa3ByKoBas JHAarHOCTHMKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJTHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKH, SJIEPHAsE SHEPTETUKA U SKOJIOTMYECKHE aCIIEKThl €€ pa3BUTHSI.

29



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

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 pa3IudHbIM chepaM MpodhecCHOHATBHON JeATEILHOCTH, B TOM
YHCJIC CBA3AHHBIM C (PU3UKOH U TEXHUKOW, YMEHHE COBEPIIATh 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(hOpPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUIM B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre OMNbITA AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HUKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOW AESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

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

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

ONpENEIATh LEIU IEITEIbHOCTH, 3a/1aBaTh NAapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISBIISITh 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATHE PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBare/iLCKe 1eHCTBUA:
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BJIAJETh HAYYHOM TEPMUHOJIOIMEHN, KIIOUEBBIMU MOHATHAMHU U METOAAMU
bu3nuecKoil HayKu;

BJIAJE€Th  HaBbIKAMU  YYEOHO-UCCIENOBATENbLCKOW U MPOEKTHON
NEATeIbHOCTH B 00JIaCTHM (PU3HKU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB peHIeHHs] 3a1ad  (PU3UYECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JIEATEILHOCTH 10 TOJYYEHHIO HOBOI'O 3HAaHUS, €ro
MHTEPHIpPETALNU, TPe0OPa30BAHUIO U PUMEHEHHIO B PAa3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE€ MPU CO3JAaHUM Y4eOHBIX MPOEKTOB B 00IacCTH
busuKy;

BBISIBIISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpoOBaTh 3ajauy,
BBIIBUTaThb TUNOTE3y €€ peleHus, HaXOAUTb apryMeHThl IS
JIOKA3aTelbCTBA CBOMX YTBEPXKICHUM, 3a/7aBaTh NapameTpbl U KPUTEPUU
pelLIeHus;

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

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

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCUTh 3HAaHMS 1O (GU3NKE B NPAKTUYECKYIO 00JacCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJEH, IIPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PELLICHHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.

Pa6ora ¢ unpopmaumeii:

BJIAJE€Th HAaBbIKAMH MOJY4YE€HUS HUHPOPMALMH (PU3HUECKOTO COJEp KaHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOWUCK,
aHaln3, CUCTEMAaTU3allMI0 M HHTEPIpPEeTalni0 MHPOPMalUU pa3INdHbIX
BUJIOB U (hOpM IIpEICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMAILINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHM3allMOHHBIX 3a/Ja4 C COOJII0JIEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B Pa3IUYHBIX (hopMarax c
y4€TOM Ha3HayeHUs WHGOpPMalMKW M LEJNEeBOM ayAUTOPHUM, BBIOMpas
ONTHMAaJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIU3aLUH.
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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 ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMM [I03HABATEJILHOM peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUIA;

HCIIOJIb30BaTh MPUEMBI peIICKCHH JUIS OIIEHKH CUTYAIINH, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIDKCHUIO;

MPUHMMAaTh MOTHBBI M apryMEHTHI JPYTHX NPU AHAIHU3€ 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 OITHOKH.

B mpouecce AOCTIKEHUS] JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI IO
busnke Uil YpOBHSA CpedHero ooOmero oOpa3oBaHus Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, MPEITOJIAr A0
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIOMICTO  CIOCOOHOCTh  IMOHMMATh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUAECTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTh aJalNTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBAaTh €ro IMpU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISATH HHTEPEC U
paspemarb KOH(IUKTHI.

INPEAMETHDBIE PE3VYJIbTATEI
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K xonity o06yuenusi B 10 knacce npeiMEeTHbIC pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh poOJb (GU3UKK B SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M 3TUYECKOM cdepax AedaTeIbHOCTH
YEJIOBEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAyYHOU KapTUHE MHPA,
3HAUYCHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBICHUTEIHLHOU U
MPOTHOCTUYECKON  (YHKIMHA  (PUBHMYECKOH TEOpUM —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHUH B
dbopMupOBaHUYU IPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MOJIeIel (U3NYECKUX TEJl U IIPOLIECCOB
(siBNeHMIT): MHEpIMaNIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHalibHasi TOYKA, pABHOYCKOPEHHOE JBUXKEHUE, CBOOOJIHOE MaJieHUE,
abCoOJIIOTHO yripyTas naedopmaius, aOCOJIOTHO YNPYyroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIH Ta3a, JKUJAKOCTH M  TBEPIOro
(KpUCTaJUIMYECKOr0) TeNa, UICAIbHBINA T'a3, TOUEUHBIN 3apsi/l, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

pazinyath yClOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHMYECKUE TIPOILIECChl U  SIBJICHMS,
UCIOJIb3YsI OCHOBHBIE TOJIOXKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOT0o ABWKEHUS, (OPMYJbl KUHEMAaTUKH PaBHOYCKOPEHHOTO
NBYKEHUs, npeoOpa3zoBaHusa [anmnes il CKOPOCTHM M IEepeMElIeHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKON
SHEPruu, CBS3b PalbOTHl CHUJIBI C U3MEHEHHEM MEXaHUYEeCKON 3HEepruu,
yCIOBHSI paBHOBECUS TBEPAOrO Tena), MPU OSTOM  HCIOJIb30BATh
MaTeMaTU4YeCKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
¢u3nyecKkux 3aKOHOB: IMpeoOpa3oBaHMi ['anuies, BTOPOro M TPETHErO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIyJIbCa U MEXAaHUYECKOU
SHEPTUHU, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl U SIBIEHUS, UCIOJIb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MoseKynsapHOW (U3UKH U
TEpPMOAUHAMHUKN (CBA3b JAaBJICHUA HWJEAJbHOIO Ta3a CO CpEeIHEH
KMHETHUYECKOW HHEpPruer TEeIUIOBOr0 JBUXKEHHS W KOHUEHTpalueill ero
MOJIEKYJI, CBSI3b TEMIEpPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
JHEpPruer TEIIOBOr0 JBUKEHHUS €ro YacTHUL, CBS3b JIABJICHUS WUIEaTbHOIO
raza C KOHILEHTpAIMEe MOJIEKYJ M €ro TEMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHKH, 3aKOH
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COXpaHEHUSl PHEPrUU B TEIUIOBBIX MPOIIECCAX), MPU 3TOM HCHOJIb30BAThH
MaTEeMaTUYECKOE BbIpAXKEHHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—Knaneipona;

aHAJIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKHUE SIBICHUS, HCIOJb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPAaHEHUS
AIIEKTPUUECKOTO 3apsna, 3aKOH Kynona, MOTEHI[UATBHOCTD
AIEKTPOCTATUYECKOTO TOJIs, MPUHILMI CYNEPHO3UIUN DIECKTPUUECKUX
NoJIEH, MPU ATOM YKa3blBas yCJIOBHS NpHUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ MPaKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa Uil ydacTka
Henu W Ui 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 1Jist 37€KTpoIIn3a);

ONUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHMS, HCIOJIb3Ys BEIUYUHBL:
NepeMEIIeHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI Tell, CUJIa,
MOMEHT CUJIbl, JIaBJICHUE, TOTEHIIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPTrus,
MeXaHU4ecKasi PHeprus, paboTa CHIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHHE,
cuia TSDKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHUs, MOIIHOCTb, JHEPIus
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTHUs YIIPYTrol
nedopMaIi MpY>KUHBI, KOJTMYECTBO TEIUIOTHI, aOCOMIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJWHAMHKE, BHYTPECHHSSI HDHEPTUS HJICATHLHOTO
OJIHOATOMHOTO Ta3a, padoTa UeaNIbHOrO ra3a, OTHOCUTENIbHAS BIIAYKHOCTh
Bo3nyxa, KIIJ] maeasbHOro TEMIOBOrO JBUTATEINS; SJIEKTPUUYECKOE MOJIE,
HaNpsHKEHHOCTD 3JIEKTPUYECKOTrO MOJIs, HAMPSKEHHOCTH IMOJISI TOUEYHOTO
3apsJa WM 3apsHKEHHOTo Iapa B BaKyyMe€ U B JIM3JIEKTPUKE, MOTEHLHAT
AIEKTPOCTATUYECKOTO MOJsl, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOIABUKYIIAs
Cuja, CHJIa TOKa, HalpsHKEHHE, MOIHOCTh TOKA, 3JEKTpUYecKass EMKOCTh
IUIOCKOTO  KOHJEHCaTopa,  CONPOTUBIEHHWE  ydyacTKa  Lenu  C
NOCJIEIOBATENbHBIM U MAapaJUIeIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPT U
IIEKTPUYECKOTO IMOJIs1 KOHAEHCATOpPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUS  (PUBUYECKUX  SBJICHUM:
MEXaHUYEeCKOe [BIKEHHE, TEIIOBOE [IBM)KCHHE 4YacTHUI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHkeHUe, nuddysus, ucrnapeHue,
KHUIIEHHE M KOHIEHCAlus, IUIaBJIC€HUE U KPUCTAJUIM3alUsl, HallPaBJIEHHOCTb
TeIIonepeaadu, 3JIEKTpU3alus TeJ, SKBUMOTECHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOJTHUKA,

POBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMUYUHBI OT
JPYTO¥ ¢ UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUM, TPU ’TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MMOJYYECHHOW  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
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MOTPEITHOCTE  M3MEpPEeHMH, JeaaTh BBIBOJABI MO  pe3yjbTaraM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bI: MIIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE Pe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce NPEJIOKEHHOU
TUTIOTE3HI;

coOJrroaaTh TpaBUiia 0€30MacHOTO TPYJia MPU MPOBEICHUH HCCIICI0BaHUN
B paMKax Yy4ye0HOTO OJKCIEpPUMEHTa, TMpakTUKymMa ©  y4eOHO-
HCCJIEOBATEIIbCKOM W TPOEKTHOM JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOW M HESBHO 3aJaHHOM
(bU3uYECKOW MOJCNIBIO: Ha OCHOBAaHWM aHajW3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MuecKkol MoOjenHM, OTBedarolmed TpeOOBaHMUSIM  3aJlayud,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl PU3UIECKUX
TEOpPUN MPU UCIOJH30BAHUU MAaTeMaTHYECKHX METOJIOB pEIICHUs 3ajad,
MPOBOJIUTH PAcUYEThl HA OCHOBAaHUM MMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3ysibTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YUYETOM MOJTYUYECHHBIX
pe3yJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7aud, TPeOyIolhe MNPUMEHEHUs] 3HaHUU U3
pa3HBIX pa3JenoB Kypca PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IMKJIAa: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PacCCyX JCHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX MTPOIECCOB;

MIPUBOUTDH IPUMEPHI BKJIaJa POCCUNUCKHUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYXKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJM3MPOBATh U OLICHUBATH IOCIICACTBUS OBITOBOM M IMPOU3BOICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (U3HMYECKUMH IIPOIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCTBa;
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NPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHGOpMaIel (hU3NIEeCcKOro
colepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJB30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(hoOpMaIuK, TOJMYYECHHON U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBJISTH OpraHU3alMOHHBIC u MO03HABATEIIbHBIC yMEHUS
CaMOCTOSITEIIbHOTO TPUOOPETEHHSI HOBBIX 3HAHUH B MPOIIECCE BHIMOTHEHUS
MIPOCKTHBIX M YU4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpPyNIEe C HCIOTHECHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIHMIO K Oyaymied mpodeccCHoHaTbHOW AeATEIbHOCTH 110
CIEHHATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K konity oOyuenus B 11 knacce npenMeTHbIC Pe3yIbTaThl HA YITyOJEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUaAIOIINXCSI YMEHUH:

MOHUMATh POJIb PU3UKHU B IKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIMATTEHOMN
U ATUYECKON cdepax NesTeTbHOCTH 4YeloBeKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAay4YHOW KapTUHE MUPA, POJIb ACTPOHOMHUH B NMPAKTUUYECKOU
JNEATEIbHOCTH YEJIOBEKAa M JTAJIbHENIIIEM HAYYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIUNA (PU3MUECKOW TEOPUH — IIICKTPOIUHAMUKH,
CHEIUaIbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3UKH, PpOJIb
¢dbusnyeckoil Teopur B (HOPMHUPOBAHUU TMPEJCTABICHUNA O (U3UUECKOU
KapTUHE MHpa, MECTO (PU3MUEeCKON KapTUHBI MHpa B OOLIEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJACTABIEHUN O PUPO/IE;
pasznuyaTh yCIOBUS MPUMEHHUMOCTH MOJIEeH (PU3NIECKUX TEJ U TIPOIECCOB
(s1BJI€HMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOIHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KoJieOaHMs, MaTeMaTUYeCKUN MAasTHUK, WJICATbHBIN
PY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujiealbHbIN
KoJe0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJCIICH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJECIIM CBETA;
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paznuyaTh yCIOBHsS (TpaHHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTb HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

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

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, UCTIOb3YS
NOJIOXKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHIUTEHHA IS
doTorddexra, mepBrIit 1 BTOpOI mocTynatel bopa, MpUHITKAIT COOTHOTIICHHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHUS 3apsOBOTO U
MacCOBOTO YKCEJ U IHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PATUOAKTUBHOTO
pacmajna);

OMHCHIBAaTh (PU3UYECKUE TMPOLECCH W SBICHMS, HCIOIB3YS BEIUYUHBL:
HaANPsHKEHHOCTD 3JIEKTPUYECKOTO IMOJISA, MOTEHIMAN 3JEKTPOCTATHYECKOrO
MOJII, Pa3HOCTh TOTEHIUANIOB, AJIEKTPOJABIKYIIAS CUIa, HWHIYKIUS
MarHUTHOTO TOJIsI, MarHUTHBIA TOTOK, cujia AMIepa, WHIYKTUBHOCTD,
ANEKTPOJABIKYIIAS CHUJIa CAMOMHAYKIMHM, HSHEPrus MAarHUTHOTO MO
IPOBOIHUKA C TOKOM, PEIATUBUCTCKUIA 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, Judpakuus, [OUCHEpcHus, TOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnexTpuueckuit 3gpdekt (hotodrddexr), anvda- u 6eta-pacnasl auep,
raMma-u3iaydeHue sajep, Gu3ndeckue MPUHIUIBI CIEKTPAIBHOIO aHallu3a
U paboTHI Ja3epa;

ONpeaeNsITh HANpaBICHUE HHIAYKIMH MArHUTHOTO MOJIA HPOBOJHUKA C
TOKOM, cuiibl Amrnepa u cuiisl JlopeHiia;

CTPOUTH MU300paxkeHue, Co3/JaBaeMoe IIOCKUM 3€pPKajioM, TOHKOM JTMH301,
U PACCUUTHIBATh €r0 XapaKTEePUCTUKHU;

IPUMEHATh OCHOBOINOJATalOIIMEe ACTPOHOMUYECKUE IOHATUSA, TEOPUH U
3aKOHBI Ui aHauu3a U OOBSICHEHHS (U3NYECKUX  IPOIECCOB,
OPOUCXOASAIINX B 3BE3/IaX, B 3BE3HBIX CHCTEMAaX, B MEXKTaJaKTUYEeCKOU
cpene; IBUKEHUS HEOECHBIX TeJ, 9BOJIONNHU 3BE31 U Beenennoii;

39



IPOBOJUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HW3MEPEHUH, IPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3NUecKuX BEIMYMH B BHUAEC TIpapuKOB € YYETOM aOCOJIOTHBIX
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 U3MEPEHHI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: IJIAHUPOBATh
HKCHEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYeHHbIE pe3yJibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeI0KEHHON
TUIIOTE3HI;

ONMCBIBATH METO/IBI ITOTYYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0nroAaTh MpaBmiia O€30MaCHOTO TPyAa MPH MPOBEIECHUN HCCIEIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKymMa U  ydeOHo-
VCCIIEIOBATEIILCKOM M IIPOEKTHOM JESATEIBHOCTH € WCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

pemarh pacy€THhIE 3aJadydl C SBHO 33JaHHOM W HESABHO 3aJIaHHOU
¢u3nyeckoil MOJENbI0: Ha OCHOBAHWM aHalIM3a YCJIOBHUS BBIOMpATh
bu3nueckue MOJENH, OTBEYarou[ue TpeOOBaHUSIM 3aJayd, MPUMEHATH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3NYECKUX TEOPHd
OpU HUCIIOJIB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHHS  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOITYYEHHBIX
pe3yIbTaTOB;

pelmarb KadeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE UHTErpalluy 3HAaHUHM U3 JAPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIENIOYKY PACCyKICHHH C ONIOPOH Ha U3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBJICHUS;

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

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

aHaAJIM3UPOBATh U OLICHUBATH MOCJIECTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHON C (PU3MUECKMMM IIpOLIECcCaMu, C
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MO3UIIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABIEHUN O PAIIMOHATEHOM
IIPUPOJIOINIONIB30BAHUM, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKM W TEXHOJOTMM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIeCTBA;

MPUMEHSTh pa3IudHbIe CIOCOObI paboThl ¢ MHbOpMaIHe (hU3NIeCcKoro
colepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HHOOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ATOM HCIOJIb30BaTh COBPEMEHHBIE WH()OpPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepabdOTKW U NPEAbSBICHUS Y4YEOHOU H
HAYYHO-TIOMYJISIPHOM WH(OPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
uH(hOpMAaIUK, TOJMYYECHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBAaTh  MOJIydyaeMyr0  uH(opmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA HHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHbIE u MMO3HABATEIbHbIE YMEHHUS
CaMOCTOSITEIIbHOTO TPUOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BHIOTHEHUS
MPOEKTHBIX U Y4EeOHO-UCCIEA0BATENbCKUX PadoT;

paboTaTh B TpYIINE C MCHOJHEHUEM pA3JIMYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATh Pa0OTy IPYMIbl, PAlMOHAIBLHO PacHpeAcisiTh AEATEIbHOCTD
B HECTaHJApPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYTIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIIEMBI;

MPOSIBIISATh MOTUBAIMIO K OyayIiei nmpodecCuoHanbHON IeSITEILHOCTH MO
CIIEHMATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos D1eKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM e TSI | PYe— (un¢possbie)
1/ | MporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUS ITPUPO/IBI
bu6nuoreka [JOK
1.1 H i 1
AYAHBI METO TIOSHATIA IPHPOST 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 K 1 1
HHEMATHRA 0 https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
2.3 Cratiia TeEpOTO T2 > ! https://m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1 5;165;;?5;;52/1; 6b68d7
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON 15 | bubnuorexa [JOK
' TEOPUHU https://m.edsoo.ru/f16b68d7
32 TepmonnHamuka. TennoBble MaluHbL 20 1 bubmorexa [IOK

https://m.edsoo.ru/f16b68d7
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Al"pel"aTHI)Ie COCTOAHHA BCUICCTBA.

bubmuorexa [JOK

33 14 1
®a3oBbIe IEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOIUHAMUKA
bub6nuoreka [JOK
4.1 DTIEKTPHYECKOE mozIe 24 ! https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 I1 7| i 24 1
OCTOAHBIN SNCKTPHHCCIHHI TOK hitps://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
4.3 TOKH B pasiHHHbIX Cpeax 6 I https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3nen 5. PUBUUECKUUN TIPAKTUKYM
. bubmuoreka [JOK
> PH3HICCKNUH IPAKTHIYM 16 16 https://m.edso0.1ru/f16b68d7
Hroro no pazneny 16
bu6nuoreka [JOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO HACOB I10
I 170 10 16

[NPOTPAMME
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11 KITACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB e I | MYS— (undposbie)
n/m | ¥ TeM NPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
but6mmoreka [JOK
1.1 M 14 1
ATAHTHOT HoJe https://m.edsoo.ru/39859ef1
12 DNeKTpOMarHuTHas 13 1 bu6muoreka [JOK
' UHIYKIMS https://m.eds00.1u/39859¢f1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHndeckue KojieOaHus 10 1 bubmorexa OK
https://m.eds0o0.ru/39859ef1
57 DJIEKTPOMAarHUTHbHIE 15 1 bubnuorexa [JOK
' KOJIeOaHUs https://m.edso0o.ru/39859¢f1
)3 MexaHn4ecKue u 10 | bubnunoreka LIOK
' 3IIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/39859¢f1
bubnmnorexa LIOK
2.4 2 1
Onixa > https://m.edso00.ru/39859ef1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

Ocuoset CTO

5

1

bu6nunorexa LIOK
https://m.edsoo.ru/39859¢f1
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Hroro no pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA
41 KopmyckynsipHO-BOTHOBOM 15 | bubnmorexa [JOK
' Tyaau3M https://m.edso0.ru/39859%¢f1
bubnunorexa LIOK
4.2 )
f3Hika atoMa > https://m.edsoo.1u/39859¢f1
43 ®duznka aTOMHOTO siApa 1 5 | bubnmnoreka [JOK
' 3JIEMEHTAPHBIX YaCTHI] https://m.eds00.ru/39859ef1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DNIeMEHTBI aCTPOHOMUU U 12 1 bu6nuoreka [IOK
' acTpohHU3UKH https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 12

Pazzea 6. PUSUUYECKUHN MPAKTUKYM

. bubnuorexa [JOK
0.1 DuSHICCKHI MpakTHIyM 16 16 https://m.eds0o0.ru/39859ef1
Hroro no pazneny 16
Pa3znen 7. OGOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzanuys u
0000111eHIE TPETIMETHOTO
COJICpXKaHUs U OTIbITA Bt OK
7.1 JIeSITeIIbHOCTH, 15 1 nbmorexa I1

pUOOPETEHHOTO PU
U3yYEHUH Kypca GU3NKU
10 — 11 xnaccos

https://m.eds00.1ru/39859¢f1
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Hroro no pazneny

15

P 10 bubnuorexa [JOK
C3CPBHOE BPEMA https://m.edsoo0.ru/39859ef1

OBIIEE KOJIMYECTBO 170 1 16

YJACOB I10 ITPOI'PAMME
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INIOYPOYHOE INIAHUPOBAHUE

10 KUIACC
KoumnuecTBo yacos DIeKTPOHHBIE
Ne ungposbie
Tema ypoka Kontpoasubie | IlpakTudyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®uszuka — pyHIaMeHTalbHas HayKa O
| npupojae.Hayunblil MeTos mo3HaHus 1 1 bubmmorexa [IOK
METO/IbI UCCEA0BaHUS (PU3UIECKUX https://m.edsoo.ru/1beef346
SBJIICHUU
2 JlnarHoctrdueckasi KOHTPOJIbHAs paboTa 1 1 bubmoreia HOK
P P https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TEOpUs B IIpoLecce
3 HOSH&PII)I/IS{ IPUPOIEI pHa6m§z[eHHe u 1 buGnnorexa [IOK
PHPOZSI. hitps://m.eds00.ny/34¢4993
JKCIIEPUMEHT B (pu3mKe
4 Crioco0b1 n3MepeHust PU3NIECKUX | bubnuorexa [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOGCOmIOTHAs M OTHOCUTEIbHAS
5 MOTPELTHOCTH U3MEPEHUH (PU3NUECKUX 1 bubmmorexa LHOK
P P https://m.edsoo.ru/7f18fda3
BEJTMYUH
MopenmupoBanue B pusuke. Ponb u
6 MecTO (PU3HUKHU B OPMUPOBAHUU | bubnuorexa [JOK
COBPEMEHHOM HAYYHOM KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JeATEIbHOCTH JIIOIEH
Pannyc-BekTop MaTepralibHON TOYKH,
bub6aunoreka IIOK
7 €ro MPOEKIMU Ha OCH KOOPJIUHAT. 1

Tpaektopus. [lepemenienne. CKOpoCTb.

https://m.edsoo.ru/30a108a5
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Hx npoekuu Ha 0OCH KOOPAMHAT

Mexaunueckoe amxenue. Cucrema
orcuera. OTHOCUTEIHLHOCTD

bubmuoreka [{OK

8 MEXaHH4eCcKoro apuxenus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
PaBHOMEpHOE IIPAMOJIMHEWHOE

9 nBkenue. I'paguueckoe onucanue bu6nuorexa LIOK
PaBHOMEPHOTO IIPSIMOJIMHEMHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMenieHnii U CKOpoCTeil. bubmuorexa [JOK
Pemienne 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BHKEHUE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubmmoreka [JOK
[IpsimoniHEHOE JBUKEHUE C https://m.eds00.ru/a99549a7
NOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanue

12 MPSAMOJIMHENHOTO IBMKEHUS C buGmmorexa [IOK

https://m.eds00.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBobonHoe najieHue. Y CKOpeHue

13 CBOOOJIHOTO TAJICHUS. 3aBUCUMOCTh bubmuoreka [{OK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpEMEHH U UX rpapuku

14 JIBukeHue Tena, OpOIIEHHOTO MO/ bubmuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe nerxenue. J|Buxxenune

15 10 OKPYXHOCTH. YTJIOBAas M JINHEWHAS bubnuorexa [JOK

CKOpPOCTh. Hepno,u H 9acToTa.
HCHTpOCTpeMI/ITCJ'IBHOC U IIOJTHOC

https://m.eds00.1ru/33196fbe
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YCKOpEHHE

KontponsHast padota Ne2 o reme

bu6mmoreka [IOK

16 "Kunematuka" https://m.edsoo.ru/1242{32¢
[MepBsiii 3axoH HproToHA.

17 HHueprimanbHble CUCTEMBI OTCUETA. bu6mmoreka [JOK
[Tpuniun oTHocUTENbHOCTH [anumnes. https://m.edsoo.ru/5a%e4a64
HeunepuunaneHble cUCTEMBI OTCUETA

13 Cuna. PaBHOEHCTBYIOIIIAS CHJTIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeicteue ten. Tpernii 3akoH bu6muoreka [JOK
HrroTona https://m.edsoo.ru/57dba505
[Tpunuun cynepno3unuu cuil. Pemenue

20 SaI;[aq Ha Hp}II/IMSHeHI/I: 3aKOHOB Bubamorexa [IOK

https://m.edsoo0.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBUBAJICHTHOCTh T'PABUTALIMOHHOM 1 bubmmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl

” Cuia TSKECTU U yCKOPEHHE bubnmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.1u/2275726
JIBukeHre HeOECHBIX Te U UX

” HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bu6muoreka [JOK
KOCMUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

but6mmoreka [IOK

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena httos://m.edsoo ru/0ae2cdS4
Cuna tpenus. [Ipupoaa u BuabI cun bubnuorexa [JOK

25 TpeHus. JIBUKEHUE B XKUAKOCTH U rase https://m.edsoo.ru/1fa86499

C y‘IéTOM CHJIbI COMMPOTUBJICHUS CPEABI

https://m.edsoo.ru/2¢b29676
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JaBnenue. I'napocrarnueckoe

bub6mmorexa [JOK

26 napienue. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnuorexa [JOK

27 [TocTynaTenbHOE U BpalaTeabHOE bubnuorexa [IOK
JIBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢

78 MOMEHT CUITBI OTHOCUTEIBHO OCH bubmuorexa [JOK
BpateHus. [1neyo cubl https://m.eds0o0.ru/653d3459
CnoxxeHue cuil, IPUIOKEHHBIX K

29 TBepAOMY Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
YcnoBust paBHOBECHS TBEPJIOTO TeENA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus

bubmnoreka LIOK

30 Pelerye 3anas https://m.edsoo.ru/dclcaac0

31 KonTponbnas paboraNe3 no teme bubnuoreka [IOK
"Innamuka. CTaThka TBEpA0ro Tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MaTepuanbHOM TOYKH,

1 CHUCTEMBI MaTepHAIIbHBIX TOUeK. LleHTp bubnmorexa [JOK
MacC CUCTEMBI MaTEPUAIIBHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBMKEHUU LIEHTPA MACC
NmMnynbse cuibl 1 M13BMEHEHUE UMITYJIbCa

33 Tesa. 3aKOH COXPaHEeHUS UMITYJIbCA. bubmorexa HOK

https://m.edsoo.ru/13f0a221

PeakTnBHOE ABMKEHIE
MoMeHT uMIlybca MaTepUAILHON

34 Touku. IIpencrasienue o coxpaneHuu bu6nuorexa LIOK
MOMEHTA UMITYJIbCA B IIEHTPAIbHBIX https://m.edsoo.ru/d6532¢b9
MOJIAX

35 Pewrenue 3anau bubmorexa HOK

https://m.edsoo0.ru/f7706d63
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Pabota crisl Ha MaJIOM U HA KOHEYHOM
nepemernieHuu. I'papuueckoe

bub6aunoreka IIOK

36
MIPEICTaBJICHHE PAOOTHI CHITBI. https://m.eds00.ru/913974c7
MormHocTh crinbl
Kunernueckas sueprus. Teopema 06
37 N3MEHEHNN KMHETHYECKON YHEPTHH bubmorexa LHOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
IloTennmanbHble M HEMOTEHIMAIbHEIE
38 cuibl. [loreHnanpHas SHeEPrust bubmmorexa [IOK
’ prii. https://m.edsoo.ru/554bafcc
Bropas kocMHuueckas CKOpOCThb
Tpetbst KocMUYeCcKast CKOpocThb. CBs3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 H3MEHEHHEM MEXaHUYECKON DHEPTUU bubmmorexa LOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSs
MEXaHUYECKON IHEPTUn
VYupyrue v Heynpyrue CTOJIKHOBEHHS.
40 Y% EZHGHI/IC Bey Hp}J]'IJ'II/I 1A UAcaabHOU bubmmorexa TIOK
p pHY https://m.edsoo.ru/f30f43b6
JKUJKOCTH
A1 KonTponbnas paboraNe4 o teme bubnuorexa [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasBuTne npencraBiieHu O IIpUPOJIC
P PP bubmuoreka [JOK
42 ter1oTel. OcHoBHEIE nonokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBukeHue
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPALIX Tel. XapakTep ABUKECHUS U bubmmorexa [IOK
P . P P https://m.edsoo.ru/c44d02¢2
B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA
44 Macca u pa3Mepsl MOJIEKYT (AaTOMOB). bubnuorexa [JOK

KoauuecTtBo BemectTra. IloctossHHAs

https://m.edsoo.ru/c5b72ab7

51


https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

ABoraapo

Temneparypa. TerioBoe paBHOBeCHE.

bu6mmoreka [IOK

45 [llxana [enbcust https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pemere 3axas https://m.edSO(I)l.m/153 laba5
47 WneanbHbliil Ta3. ['a30BbIe 3aKOHBI Etﬂ(;s;;f;(sigzﬁdeszm
43 VYpaBuenue MenneneeBa-Kianeiipona. bu6nuoreka [IOK
Pemrenue 3agau https://m.edsoo.ru/8d12¢328
49 AGcomoTHas TemrepaTypa. 3akoH bubnuoreka [JOK
JanpTona https://m.edsoo.ru/14¢02d1f
50 W3omporueccsl B naeaibHOM rase ¢ bubnuorexa [IOK
TMOCTOSITHHBIM KOJTMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBneHue
51 I/ISOE)pOLIeCCOBI iziTepMa, H30X0pa, bubmorexa OK
H306apa https://m.edsoo.ru/1344327b
bubnuorexa [JOK
52 Ocnoproe ypasierie MKT httDs://m.edSO(I)—.[m/0809472l
bubmuoreka [JOK
>3 Pemterite safat htLps://m.edSO(])_.Iru/ 10265205
CBs3b a0CONIOTHO TeMmepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KHHETUYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYMATEIHLHOTO TEMJIOBOTO JIBHIKECHHUS
e€ JacTuIl
55 O06001IeHre U CUCTEMaTU3aIMs 3HAHUH bubmuotexa [JOK
o teme "OcHoBbl MKT" https://m.edso00.ru/09d12fd8
56 AJIMUHUCTpAaTUBHAS KOHTPOJIbHAS bubmuorexa [JOK
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pabora KontponbHas padotaNe5 mo
teMe "OcHoBel MKT"

https://m.edsoo.ru/13adad59

TepMoauHamMuueckasi cucTema.
3aaHue BHEIHUX ycnoBuid ans TJ1
cucTeMbl. BHenHue u BHyTpeHHME

bu6morexa [JOK
57 napameTpsl. [Tapamerpsl T/l cuctembl
p P P per T/1 https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAaYEHUs BEJINYMH,
ONMMCHIBAIOUIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Havano TepMOgUHAMUKH.
58 Camonpon3BoiibHas penakcarus T /] bubmoreia LHOK
p p t https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopenp uaeanbHOro ra3a B
59 TepMOJMHAMUKE. Y CJIOBUS bubmmorexa [IOK
p T https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOU MOJIEIH
60 VYpaBuenue MeHneneeBa-Knanelipona bu6nuoreka [IOK
U BBIPA)KCHUE I BHYTPEHHEN SHEPIUn https://m.edsoo.ru/bal178d0
Bripaxkenue 111 BHyTpEHHEN SHEPTUU
61 OJIHOATOMHOT'0 MJIcaJIbHOI'O I'a3a. bubmnoreka LIOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5caclS
MPOLIECCHI
DnemeHTapHas paboTa B
2 TepMoAHaMHKe. Brruncienue paboTbl bubnuorexa [IOK
o rpaduKy mnporecca Ha pV- https://m.edsoo.ru/741d5738
quarpaMme
Temnonepenada kak croco0d U3MEHEHUs
. bubmuoreka [JOK
63 BHyTpeHHel sHeprun T/l cucreMsl 6e3

COBEPIIICHUSI pabOThHI

https://m.edsoo.ru/3d734561
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KOHBGKHI/I?I, TCIJIOIIPOBOAHOCTD,

bub6mmorexa [JOK

o4 U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
KonuuecTBo TemnoTsl. TennoéMKoOCTh

65 Tena. Y ienbHas U MOJIsIpHast bubnmoreka [JOK
TEIUIOEMKOCTH BEILIECTBA. Y IeTbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMSI TOTLJINBA

66 Pacuér xonmuecTBa TEIIIOTHI ITPU bu6muoreka [JOK
TeIUIoIepeayue https://m.edsoo.ru/1db5ad4e

67 [Tonsitue 06 aguabaTHOM MpoIEcce. bubmnoreka LIOK
[TepBrIil 3aK0H TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KommaecTBo TermioTel u paboTa Kak

68 Mepbl U3MEHEHUSI BHYTPEHHEH 3Heprun bubmmorexa [IOK

https://m.edsoo.ru/b047alcd

T/ cuctemsbl
BTopoii 3ak0H TepMOJIMHAMUKY IJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa LIOK
npoiieccoB. Heobpatumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHOUIIBI EUCTBUSA TEIIOBBIX bu6nuorexa LIOK
marH. KITJT https://m.edso0o.ru/2¢945513

71 Maxkcumansnoe 3Hauenue KIT. [{ukin bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemenue 3agau buGnnorexa [IOK

https://m.edsoo.ru/b3efal8b

DKOJIOTHYECKHUE aCTICKThI

7 HCMOJIb30BAHMS TEIJIOBBIX JIBUTATEIIECH. bubmuoreka [JOK
TeroBoe 3arpsa3HeHUE OKPYKaroen https://m.edsoo.ru/9867aaa7
Cpelibl

74 Pemenue 3agau bu6mmoreka [{OK
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https://m.edsoo.ru/c8c70432

O000I1IeHNE U cCUCTEMATHU3allNs 3HAHWIH

75 no teMme "TepmoanHamuka. TemioBnie buGnnorexa [IOK
\ P ) https://m.eds00.ru/28d62b3f
MAaIlIHHBI
76 KonTponbnas padotaNe6 o teme bubnuorexa LIOK
"Tepmonunamuka. TernoBble MalTuHbL" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHue U KOHICHCAIS.
77 I/IcIr)Ia eEI/Ie U KUIIeHUe. Y aejabHas bubmmorexa TIOK
p ’ https://m.edsoo.ru/6f8¢6777
TEIUIOTa Mapo0Opa30BaAHUS
HacepltieHHbIe 1 HEHACHIIIICHHBIC MTapHhI.
KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
W JaBJICHUS HACHIICHHOTO mapa oT
78 TeMIIEpaTypPhbl, HX HGSaBI/ICI/IM(I))CTB OT bubmorexa I[IOK
R PATYPRL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIEHHOTO Mapa.
3aBUCHUMOCTH TEMIIEPATypPhl KUTICHUS OT
JIaBJICHHS B )KHUJIKOCTHU
79 BrnaxHocTs Bo3ayxa. AGCONMIOTHAS U bu6nuoreka [IOK
OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
a https://m.edsoo.ru/18e¢95ff3
Teépnoe Teno. Kpucranauyeckue u
N bu6mmoreka [IOK
81 amop¢HbIe Teraa. AHU30TPONHUS CBOWCTB
https://m.edsoo.ru/20a88a03
KpUCTAJJIIOB
[naBnenue U KpUCTATUTU3ALIMSL.
bub6aunoreka IIOK
82 VenpHas TEIIOTA IIABICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarust
23 Hedopmaruu TBEpAOTO TENA. bubnmoreka [JOK

Pactspkenne u cxxarue. Cnur. Monayib

https://m.edsoo.ru/dalaabl0
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IOwura. Ilpenen ynpyrux nedopmanunit

Temnmopoe pacIupeHuc JKHIKOCTEHN U

84 TBEPJBIX TeJ. AHTaPMOHH3M TCILIOBBIX bubmmorexa LOK
P L p https://m.edsoo.ru/7baSedf2
KOJIeOAHMH YacTHI] BEIIECTBA

25 [IpeoGpazoBanue sHEPTUH B (Pa30BBIX bubnuotexa [JOK
repexoaax https://m.edsoo.ru/97a0672f

bubmnoreka LIOK

86 VYpaBHeHHE TEIUIOBOro OanaHca

p https://m.edsoo.ru/ab1521fb
bu6mmorexa [IOK

87 Pemenue 3amau

s https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHHUE.

28 Kanunnsipueie siBnenus. Jlapnenue noa bubnuorexa [JOK
HCKPUBJICHHON ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
xuakoctu. Gopmyiia Jlamnaca
O06o00mmeHre U CHCTEMAaTH3alKs 3HAHUH

" bubnuorexa [JOK
89 1o TeMe "ArperaTHble COCTOSTHUSA
" https://m.edsoo.ru/0b52575¢
BeliecTBa. Pa3oBbie MEPEX0Ibl
KonTponbnas paboraNe7 o teme
90 "ArperaTHble COCTOSHHS BEICCTBA bubmotera [IOK
P ., B ) https://m.edsoo.ru/7dc2a739
®a3oBbIe IEPEXOIBI
DneKTpu3aius Tei U e€ MposiBICHUSL.

01 Dnektpuyeckuit 3apsia. [IBa Buna bubmmoreka [JOK
BJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JTUDJICKTPUKU U TIOJTYITPOBOTHUKH
DJIeMEHTAPHBINA DIEKTPUUECKUT 3apsi,.

92 3akoH coxp AHCHUS :-mSK qucxorlcj) bubmmorera [JOK

P P https://m.edsoo.ru/f49afd24
3apsa

93 BzaumopeiictBue 3apsanoB. Toueunbie bu6mmoreka [JOK
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3apsabl. 3akoH Kynona

https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Pewrenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neficteue Ha bubnuotexa [JOK
JIIEKTPUYECKUE 3apsAIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUUECKOTO TOJIS.

96 [IpoGusIii 3apsz. Jlunun bubmmorexa [IOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO OIS, https://m.edsoo.ru/3dac6957
OnHOpOAHOE 3IEKTPUUECKOE TI0JIE
[TorenmanbHOCTH

bu6mrorexa [JOK
97 3JIEKTPOCTATUUECKOTO 1MOJIsi. PasHOCTH
https://m.edsoo.1u/80021447
MTOTEHITNAJIOB M HAMPSKCHUE
[loTenuumanbHas SHEPrUs 3apsijia B
98 3ieKTpocTatuueckoMm mnoje. [lorenunan bubmmorexa [IOK
P ' t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO OISt
CBs13b HANPSHKEHHOCTH OIS U

99 a3HOCTHU MOTEHIIUAJIOB IS bubmmorexa TIOK
p A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MOJIst

100 [TpuHIMTT Cynepno3uiuu bubnuotexa [JOK
BJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfedab6e

b K

101 Pewrenne 3anau nomorexa O

https://m.edsoo0.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO O

R bubmuoreka [JOK

103 00béMy mapa. [lose paBHOMEpHO

3apsHKEHHON OECKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/f7a665¢ee
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[IpoBOAHMKY B 31EKTPOCTATHYECKOM

bub6mmorexa [JOK

104
rnoJje. Y cjaoBrUE paBHOBECHS 3apAJIOB https://m.edsoo.ru/32405¢eab
105 JIMnNEeKTPUKHY U TIOJIyITPOBOIHUKH B bubnuorexa [JOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTD
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmorexa OK
A pa- P https://m.edsoo.ru/845b4{73
IIJIOCKOTO KOHJEHCATOpa
107 [TapamiensHOE COeTMHEHHE bu6mmorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COCTMHEHNE bubmuoreka [JOK
KOHJEHCAaTOPOB https://m.eds00.1u/1€992920
109 DHeprusi 3aps>KeHHOT0 KOHJIEHCAaTopa bubmmorexa [TOK
p P A P https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.eds00.1u/27434040
11 JIBrokeHue 3apsiKEHHOM YacCTHUIIbI B bu6mmoreka [IOK
OZHOPOIHOM DJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06001IeHre U cCUCTeMaTU3aIys 3HaAHUH bubnuorexa [JOK
1o Teme "DnekTpuieckoe nojue" https://m.eds00.ru/5752603f
114 KonTponbnas paboraNe8 o teme bubnuoreka [IOK
"Inekrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYIIECTBOBAHMUS TTOCTOSIHHOTO bubmoreia HOK
ym https://m.edsoo0.ru/233311b5
AJIEKTPUIECKOTO TOKA
b K
116 Wcrounuku Toka. Hanpsixenue u 3/1C nomiorexa LO

https://m.edsoo.ru/0839al115
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3axoH OMa 1715 yyacTKa IeTH.

bub6mmorexa [JOK

7 DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14{251e
3aBUCUMOCTD COMPOTUBIICHUS
118 OJIHOPO/IHOTO IIPOBOJIHUKA OT €T0 bubnuorexa [IOK
JUTAHBI U TUIOIAINA OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYeHUS
119 VY 1enpHOE CONPOTUBIICHUE BEILIECTBA. bu6muoreka [JOK
Pemrenue 3agau https://m.eds00.ru/437£8300
120 [TocnenoBarenbHOE, MApATIIEIBHOE, bubmnoreka LIOK
CMEIIAaHHOE COEAUHEHUE MMPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuét pa3BeTBIEHHBIX 3JIEKTPUUECKUX bubnuorexa LIOK
neneit. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnmoreka [JOK
122 | Pemenie sana httos://m.edSO(])_.Iru/3881b469
123 Pabota 31eKTpruueckoro Toka. 3aKoH bubnuorexa LIOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmuotexa [JOK
124 | Pemenite sana htLps://m.edSO(I)—.[m/676lbf0f
MOMHOCTD 3JAEKTPUUYECKOTO TOKA.
125 TenoBas MOIIHOCTb, BeIACIsIEMAas Ha bubmorexa HOK
https://m.eds00.ru/99750a6f
pe3ucrope
bubmuorexa [JOK
126 Pemere 3axas https://m.edSO(I)—.[m/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONTPOTUBIICHUE bu6nuoreka [IOK
HWCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma aJis MOTHOM (3aMKHYTOM) bubnmorexa [JOK
AJIEKTPUYECKOMN LIETH https://m.edsoo.ru/221f40fb
129 Pemienne 3agau bu6mmorexa [JOK

59


https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb

https://m.eds00.ru/3580b679

130 MoIIHOCTh UICTOYHHKA TOKA bubmmorexa TIOK
B https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
OPOTKOE SaAMBIKAHMIE https://m.eds00.1u/546£5632
132 Konpaencarop B 11eny moCTOSTHHOTO bu6mmoreka [IOK
TOKa https://m.eds00.1ru/3536813¢
bubmnoreka LIOK
133 P
CHICHUE 3371 https://m.edsoo.ru/4410cef0
134 Pemenne 3amau o teme "IlocTOSTHHBIHM bu6mmorexa [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "IlocTostHHBIN bubmuoreka [JOK
AIEKTPUIYCCKUN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no teme "llocTostHHBIN bubnuorexa [JOK
ANEKTPUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O00011IeH1E U CUCTEMATU3aL1s 3HAHUI
137 1o Teme "I1oCTOSTHHBIN IIEKTPUIECKUH bubmiorexa HOK
| p https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbnas padoraNe9 o teme bubnuorexa LIOK
"TTocTOSTHHBIN STEKTPUIECKUNA TOK" https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi IpOBOAUMOCTD
139 a3JMYHBIX BEIIECTB. DIEKTPUIECKUI bubmorexa HOK
p t ' p https://m.edsoo.ru/da794295
TOK B MeTaj1ax. CBEpXMpOBOAUMOCTD
DIJIEKTPUYECKUI TOK B pacTBOpax U
140 acINIaBax 3IEKTPOIUTOB. 3aKOHEI bubmmorexa TIOK
p p ’ https://m.edsoo.ru/4b423491
®apanest 715 JIEKTPOIU3a
. buo OK
141 DneKTpuyecKuil Tok B razax. [lmazma nommoreka [

https://m.eds00.1u/92d92{76
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142 DNEeKTPUYECKHUI TOK B BAKyyMe. bubmmoreka [JOK
Bakyymubie mpr0Oopbl https:/m.edsoo.ru/2E+160
143 DNEeKTpUUECKUH TOK B bub6nuoreka [IOK
IIOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 [TonynpoBOAHUKOBEIE TPUOOPHI httos://m.edsoo. ru/83622200
DuU3HYECKUH IPAKTUKYM I10 TEME
"N3mepeHne cuiibl TOKa U HapsHKEHUS
B LIENIM TIOCTOSTHHOT'O TOKA MPY IOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX
145 U3MEPUTEIIBHBIX r?l))ll)/l6op03" VI buommorexa LIOK
" 5 https://m.edsoo.ru/5643ea56
3HAKOMCTBO C LIU(PPOBOI
nabopaTtopueii o ¢usuke. [Ipumepsr
u3MepeHusl PU3NYECKUX BETUUHH MIPH
MOMOILA KOMITBIOTEPHBIX AATUUKOB"
Pu3HYECKUN IPAKTUKYM I10 TEME
146 "N3y4yeHne HepaBHOMEPHOIO ABUKECHUS bubmuorexa [IOK
C LETBIO ONPEICICHUSI MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopoctH"
@uU3HYECKUN IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
147 NBIDKECHUH 110 HAKJIOHHOM IIOCKOCTH" bubmmorexa LHOK
" https://m.eds00.ru/6960bbef
win "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHHU NPU PAaBHOYCKOPEHHOM
IBIOKEHUU"
148 ®u3HUECKU IPAKTUKYM 110 TEME bubmmorexa [JOK

"N3mepeHune ycKopeHust CBOOOHOTO

https://m.edsoo.ru/d1ea2402
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nagenus” win "M3yuenre qBMKEHUS
Tesa, OPOIIEeHHOTO TOPU30HTAIBHO"

149

DuU3NUECKU IPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHMS Tea 110
OKpPY’KHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO
ckopocTthio" miu "MccnenoBanme
3aBHCUMOCTH NepHosa oOpalieHus
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

bu6morexa [JOK
https://m.edsoo.ru/bef53514

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHITBI
MIpH IBHYKEHUH OpycKa 10 HAKJIOHHOM
mockoctu" unu "[IpoBepka runoTe3bl
0 HE3aBUCHUMOCTU BPEMEHHU JIBUKEHUS
OpycKa Mo HAKJIOHHOM TJIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

bubmnoreka LJOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUN TPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU CUJT
YOPYTOCTH, BOSHUKAIOIINX B MPY>KUHE
U pe3MHOBOM 00pasle, OT UX
nepopmanuu wnn "U3ydyenue
JIBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH 4epe3 JIErKUU
610K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NUECKUN IIPAKTUKYM I10 TEME
"N3mepenue korpuIeHTa TpeHus 1o
BEJIMYMHE YTJIOBOTO KO3 uImenTa
3aBucumoctd Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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HaKJIOHHOM TUTIOCKOCTHU C TIEPEMEHHBIM
kod(purmeHToM TpeHus" uin
"M3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

153

®u3HYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPIOTO TENA, UMEOIIETO OCh
Bpaienus" win "KoHnctpyupoBanue
KPOHIITEWHOB U PACUYET CHJI
ynpyroctu" win "M3yuenue
YCTOMYMBOCTU TBEPAOIO TEIIA,
HMMEIONIETO TUIoNIaAb Onophl"

bubmnoreka LIOK
https://m.edsoo.ru/4a04{4f7

154

DU3NYECKUN MTPAKTUKYM 110 TEME
"N3mepenne ummyJsibca Teia no
TopMo3HOMY IyTu" uiu "M3mepenune
CHWJIBI TSITH, CKOPOCTH MOJIETHN
3JEKTPOMOOUJIS U MOIIIHOCTHU CHJIbI
Tarn" win "CpaBHEHHE U3MEHEHUSI
HMITyJIbCA TeJla C UMITYJIbCOM CHIIbI"
uiu "HccenenoBaHue coXpaHeHus
UMITyJIbCa IIPU YIIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KMHETUYECKOW PHEPTUH TeJa 10
TOPMO3HOMY ITyTH"

bubmuoreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUN TPAKTUKYM 10 TEME
"M3ydyeHue u30TEpPMUYECKOTro Ipoiiecca
(pekoMeH0BaHO HCIIOIb30BAHHE
uudpoBoi 1abopatopun)" win
"H3y4yeHne n30XOpHOro nporuecca” uiu

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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"N3yuenune n3obapHoOro mporecca’ win
"[IpoBepka ypaBHEHHS] COCTOSTHUS"

156

DuU3NUECKU IPAKTUKYM 110 TEME
"Usmepenue yaenpHoM TemioéMkocTu"”
unu "VccnenoBanue mpoiecca
OCTBIBaHMS BEIIECTBA" WIH
"HccnenoBanue annadaTHOrO
nporecca” wim "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbI KUIIEHUS KUKOCTEH"

bu6mmorexa [JOK
https://m.edsoo.ru/2f2faa61
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DU3NYECKUN TPAKTUKYM 10 TEME
"N3y4yeHne 3akOHOMEPHOCTEI
HCIIAPEHUS KUIKOCTEH" HIIH
"M3MepeHue yAeIbHOM TEII0ThI
maBieHus Jpaa" unm "U3ydenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"M3mepeHue abCOMIOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKa Macchl IapoB B
nomMeteHun". Mamepenue

K03 puIeHTa MTOBEPXHOCTHOTO
HATSHKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

@uU3HYECKUN IPAKTUKYM 110 TEME
"HaGmronenue mpeBpalieHus SHepruu
3apsHKEHHOTO KOHACHCATOPa B YHEPTHUIO
M3JIYYEHHUS CBETOIMO A" WIIn
"M3y4eHue MpOTEKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"PacrnipenieneHue pa3HocTu

bubmnoreka LIOK
https://m.edsoo.ru/ec424377
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MOTEHLIUAJIOB (HAPSDKEHUs) TpU
MOCJIeI0BATEIbHOM COEIMHEHUN
KOHJICHCATOpOB"

DU3HYECKUHN IIPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIaHHOTO
COCTMHECHHS PE3UCTOPOB" WIIH
"U3Mepenue yieabHOoro

bub6muoreka IIOK

159 CONPOTHUBJICHUS TPOBOJHUKOB" WIIH https://m.edso0.ru/2b179d98
"HccnenoBanue 3aBUCUMOCTH CHJTBI
TOKa OT HANPSHKEHUS 17151 JTaMITbl
HakajguBaHuA"
DU3NYECKUN TPAKTUKYM 10 TEME
"HaGmronenue anekTponusa’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO

160 noHa" unu "MccnenoBanue bubnuotexa [JOK
3aBHCHMOCTH COIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATyphl" Win
"CHsTHE BOJIBT-aMIIEPHOI
XapaKTepUCTHKU auoaa”
PesepBHelit ypok. O6o01IeHHE U

161 cUcTeMaTu3als 3HaHUH 110 TEME Egi?;ﬁfg;gﬁi 1017d93
"KunemaTtuka" :
PeseprubIil ypok. O600meHNE 1

162 CHUCTEMAaTU3alMs 3HAaHUH 110 TEME ngg;ﬂ?:;;gzglw%%
"ImHamuka"
Pesepsurnrii ypok. O000111€HIE U

163 CI/ICTIe)MaTI/ISZII_:I/Iﬂ 3HAHM MO TeMe bubamorexa [OK

"CraTtuka TBEp0TO Tena"

https://m.edsoo.ru/0f9752ac
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PeseprubIil ypok. O6001eHuE 1

164 cHUCTeMaTH3alus 3HaHUI 110 TEMeE 1 bubmoreia HOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHECHHS B MEXAHHUKE
PesepBHeIil ypok. O600IcHHE 1
165 CHUCTeMaTH3aIlrs 3HaHUH 110 TeMe | bubmuoreka [JOK
"OCHOBBI MOJICKYJIIPHOKWUHETUYECKON https://m.edsoo.ru/de148976
teopun"
PesepBHbIil ypok. O000IICHHE 1
P P N bubmuoreka [JOK
166 CHCTeMaTH3aIlvs 3HaHUH 110 TeMe 1
| " https://m.edsoo.ru/Obcc77¢cl
Tepmonunamuka. TerioBbie MaITMHBI
PesepBHslit ypok. O6o01IeHNE U
167 CHCTEMAaTH3alNs 3HAHUH T10 TEME 1 bubmuotexa [JOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c¢91
®da30BbIe IEPEXObI"
[IpomexyTouHast KOHTpOJIbHAsI paboTa
168 PezepBHblit ypok. O0o01IeHNE U 1 | bubnuorexa [IOK
cucTeMaTu3alus 3HaHuH 110 TEME https://m.edsoo.ru/f2381c0c
"OnexTpuueckoe noiue"
PesepBuElil ypok. O000IIIEHNE U
P P . bu6mmorekxa [IOK
169 CHCTEMaTH3alMsl 3HAaHUH 10 TeMe 1 0
" . . " https://m.edsoo.ru/3cae6dal
[TocTOsIHHBIN PJEKTPUUYECKUNA TOK
Pesepsurnrii ypok. O00011I€HIE U
170 CI/ICTIe)MaTI/B:pI/ISI 3HAHUM MO TeMe 1 bubmorexa HOK
" H " https://m.edsoo.ru/cc7681d4
Toxu B pa3nu4HBIX cpenax
OBIIEE KOJIMYECTBO YACOB I10
- 170 10 16

[NPOTPAMME
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11 KITACC

KoanuecTBo 4acoB

JIEeKTPOHHbBIE
Ne nudposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSTHHBIX
| MarHuTOB U IPOBOJIHUKOB C | bubmumorexa [IOK
TOKOM. MaruuTHoe moJie. https://m.edsoo.ru/487a8593
I'unoreza Ammnepa
Juarnoctuueckasi KOHTpOJIbHAs
pabota Bexrop MarHuTHOI
2 uHAyKImy. [TpuHImmn 1 1 bubmorexa HOK
JLYIIUTH. LIpHHL . https://m.edsoo.ru/4clabecb
CYTEPIIO3UIIMN MAarHUTHBIX TIOJIEH.
JIvHUM MarHUTHOW UHAYKIUU
3 MarnuTHO€ 1oJje IPOBOJHUKA C | bubnmnoreka [JOK
TokoM. OneIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuiia AMriepa, e€ HalpaBJICHUE U | bubnnorexa [JOK
MOJyJ1b https://m.edsoo.ru/26d9cSba
bubnnorexa [JOK
5 Pemenue 3agau 1 nommoreka L
https://m.edsoo.ru/a37a0c21
[Ipumenenne 3akoHa Ammepa.
6 DNEeKTPOU3MEPUTETIbHBIE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ad7718d7
puOOpbI
Cuna JlopeHua, e€ HampaBiieHHE U
7 MOJTyJIb. JIBUKEHHE 3apyKEHHOM | bubnuorexa [JOK

YaCTHUIIBI B OJTHOPOTHOM
MarHUTHOM IIOJIE

https://m.edsoo.ru/c97afaal
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bu6mmoreka [IOK

8 P
CHLICHHE 3a/1ad https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
P JI
? abora cuet Jloperia https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
1 P
0 CILICHHE 3a1ad https://m.eds00.ru/93617bd9
MarauTHOE T10JIe B BEILIECTBE.
11 deppomarHeTuky, napa- u bubnmorexa [IOK
pp > 11ap https://m.eds00.ru/30ff9608
JIMaMarHETUKH
OCHOBHEBIE CBOMCTBA
12 (dheppomarnerukoB. [IpumeHeHue bubmorexa HOK
PP P https://m.eds00.ru/0b58190a
(heppomMarHeTUKOB
13 Pemenue 3agau mo reme bubmuoreka [JOK
"MaruautHoe moJe" https://m.edso00.ru/5b55¢307
14 Pemenue 3anay 1o reme bubmuoreka [JOK
"MaruutHoe moJe" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
15 nHaykauu. IloTok BekTOpa bubmmorexa [IOK
AR N p https://m.edsoo.ru/b3efalcl
MAarHuTHON MHAYKIIUU
bu6mmoreka [JOK
16
IC urpysm https://m.edso0.1u/48150bd8
17 3aKOH 3JIEKTPOMAarHuTHOMN bubnuorexa [JOK
nHaykuuu Oapanes https://m.edsoo.ru/a6dec188
13 BuxpeBoe anexkTpudeckoe mnoiie. bubnuorexa [IOK
Toku @yxko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMH B ABUKYLIUXCS bubnnorexa [JOK
MPOBOJTHUKAX https://m.edso0.ru/0235¢c02
20 Pemenue 3amay bu6mmoreka [JOK
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https://m.edsoo.ru/4dfda618

bu6mmoreka [IOK

21 I1 JI
PaBHIIo JicHna https://m.edso0.1ru/bbc22726
NupyktuBHOCTH. Karyika
22 WHIYKTUBHOCTH B IIEMTH bubmmorera [TOK
y H https://m.edsoo.ru/621eae9d
[IOCTOSIHHOT'O TOKa

” Ssnenune camounaykiuu. 3/C bubmuoreka [JOK
CAMOWHIYKLIUU https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO MOJIst

24 KaTYIIKA C TOKOM bubnmnorexa [IOK

y ) https://m.edsoo.ru/b3cOadl 1
DNIEeKTPOMArHUTHOE T0JIe
bubmuoreka [JOK
25 Pemenue 3ama
HICHH a https://m.edsoo.ru/88{69d2b
O0001IeHE ¥ CUCTEMATH3AIUSA

26 3HAHUHU II0 TEME bubnmorexa [IOK

| https://m.edsoo.ru/76484025
DneKkTpoauHaMuKa"

7 KonTponbnas paboraNe2 o teme bubnuorexa [JOK
"OnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarennHas cucremMa. Eub 110K

HOJIMoTEKA

28 CB000 € KoJie0auusl.

B JUIBIC KOJCHAHIA https://m.edsoo.ru/7c1db385
lMapmoHnueckue KoeOaHus
Kunematnueckoe u

29 MHAMHYECKOEC OTTMCAHHE bubmorexa LIOK
g . https://m.edsoo.ru/87¢e9498
KOJIEOATENBHBIX IBMKEHUN
DHEpPreTU4eCcKOe OMUCAHUE.

30 BriBoI AMHAMUYECKOr0 OIMCAHUS bu6mmoreka [IOK

TapMOHHUYCCKHUX KOJIcOaHUH U3 UX
OHEPICTUYICCKOTO U

https://m.edsoo.ru/e3¢99692
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KHHEMATHUYCCKOI'O OITMCaHUsA

bu6nmoreka [JOK
31 A OaHwMii
MILTHTYA2 1 pasa konedanuii https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KOJICOAHHMIA.
[Tepuron ManbIx CBOOOHBIX
1 KoJIcOaHMI MaTeMaTHYSCKOTO Bbu6nmoreka [JOK
MasTHHKA. [lepro cBoOOIHBIX https://m.edsoo0.ru/e0399319
KoJieOaHU# TIPYKUHHOTO
MasiTHUKa
3aryxarolue KojaeoaHus.
33 BeiayxneHnbie KoaeOaHus bubmorexa HOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6nunoreka [JOK
34 A 0
BTOROACOAIA https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123¢5
Ypok-koH(pepeHus
36 "I\I/)IexaHI/IH(ECEI/IGLICOJIG6aHI/ISI B bubmorexa HOK
" https://m.edsoo.ru/8ef587be
MY3bIKQJIbHBIX HHCTPYMEHTAX
KontponbHas padotaNe3 mo Teme
"MexaHu4eckue BuG 1OK
nonmoTexa
3 n
7 KoneOasms O606meHH? " https://m.edsoo.ru/eb84182f
CHUCTeMaTH3aIlvs 3HaHUH 10 TeMe
"MexaHudeckue KojacoaHus"
13 DNeKTPOMarHUTHbIE KOJIeOaHMUs. bubmuorexa [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. Csi3b bubnuorexa [JOK
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aMIUIUTY/IbI 3apsiia KOHAEHcaTopa
C aMIUTUTYJIOM CUJIBI TOKA B
K0JIe0aTEeIbHOM KOHTYpE

https://m.edsoo.ru/093f9afl

3aKOH COXpaHEHMsI SHEPTUU B

40 HJCATHHOM KOJIeOaTeThbHOM bubmmorexa [IOK
A https://m.edsoo.ru/d1e2d543
KOHTYpE
3aTyxarolue 1eKTPOMArHUTHbIE
41 KOJI}GIGaHI/ISI Boin )I(p €HHbIE bubmmorexa [TOK
- DRI hitps://m.edso0.ru/5e668619
ANIEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsbiii Tok. Pesuctop u
42 KOHJICHCATOp B LEIHU bubmmorexa [TOK
A pBI https://m.eds00.ru/84836152
MEPEMEHHOT0 TOKa

43 Karymka MHIyKTUBHOCTH B LIENIN bubnuorexa [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af

44 3axoH Oma AJis 3JEKTPUIECKOM bubnmnoreka [JOK
LIETIN TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh IEPEMEHHOT0 TOKA.

45 AMIIIUTYJHOE U IEHCTBYIOLIEE bubnuoreka [IOK
3HAYECHUE CUJIBI TOKA U https://m.edsoo.ru/lcac6edc
HaIPSKEHUS

46 Pe3onaHc B a5ieKTpUUECKOM LIeTH bubmmorexa [TOK

P H https://m.eds00.ru/087506df
bu6mmoreka [JOK

47 Pewenune 3ana

HHICHHE Saiat https://m.edsoo.ru/al6836a4
WneanbHbIil TpanchopmaTop.
43 IIpousBoacTso, nepenaya u bubnuoreka [IOK

NOTpeOJICHUE AIEKTPHUUECKON
SHEPIUu

https://m.edsoo.ru/f97418ae
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DKOJOTUYECKHE PUCKU TTPU
MIPOM3BOCTBE NEKTPOIHEPTHH.

bu6mmoreka [{OK

49 K
YARTYpa HCTIOTL30BAMHA . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPIUHU B MOBCETHEBHOM
JKU3HU
bu6mmoreka [IOK
50 P
CHICHUE 33711 https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHUE 3371 https://m.edsoo.ru/7cab59{8
5 KonTponbnas paboraNe4 o teme bubnuorexa [JOK
"DneKTpOMarHuTHbIE KoleOanus" https://m.edsoo.ru/401024a9
Mexanudeckue BOJIHEL.
53 XapakTepUCTUKH MEXaHUUECKUX bubmaorexa [IOK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoIiCTBa MEXaHNYECKUX BOJIH buGnnorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3ByK. X
BYK. AapaKTCPHCTHKH 3BYKa https://m.edso0o0.ru/138b6109
uadpa3Byk u yILTpa3ByK.
56 11 ?i/IpOBoz 3ar yﬂ3HepHHey bubmmorera [TOK
y up https://m.edsoo.ru/7380038f
OKpYKarolliei cpeasbl
bu6mmoreka [{OK
57 P
Clietue sajad https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHBIE BOJTHBI.
58 3nyyenne 31eKTpOMarouTHEIX bubmaorexa [IOK
y R https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprust AIEKTPOMArHUTHBIX bubnmnoreka [JOK

BoJiH. CBolicTBa

https://m.edsoo.ru/d01b818¢
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OJICKTPOMAardMuTHBIX BOJIH

[ITxana 31EKTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHne 3eKTPOMarHUTHBIX bubmmorexa [IOK
p P https://m.edsoo.ru/49bel9e
BOJIH B TEXHHUKE U OBITY
[IpuHUUMIIBI panoCBA3U U
61 TeJNeBUIeHUs. Panookanusi. bubmuoreka [JOK
ONEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f118
OKpYKaroIle cpeabl
2 Kontponbhas pabotaNe5 no teme bubnuorexa [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEHHOTO bubnmnoreka [JOK
pacmpoCTpaHEHHUsI CBETA https://m.edsoo.1u/f9566406
Peuienue 3a1au Ha mpuMEHEHUE
64 3aKOHA MPSIMOJIMHENHOTO bubmmorexa [TOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHUs CBETa
65 Ortpaxenue cBerta. [Lnockoe bubnuorexa [JOK
3epkano. Cdepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBera.
AOCOFOTHBIN U OTHOCUTEIIbHBIN
66 I10Ka3aTellb [PEJIOMIICHUS. bubnuorexa [JOK
[TonHOE BHYTpEHHEE OTpAKEHUE. https://m.edsoo.ru/bc2e55¢cd
[IpenenbHblil yroa MoaIHOro
BHYTPEHHETO OTPAKEHUS
Pemienue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXEHUS U brbmmorexa [TOK
P https://m.edsoo.ru/49d830a9
NPEJIOMJIEHUS CBETA
68 Xon nyueit B npusme. Jucnepcus bu6nuorexa [IOK

cBeTa. ClI0KHBIA cocTaB OeI0ro

https://m.edsoo.ru/d8elc3be
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ceerta. [lBer

JIunsel. DoKyCHOE pacCTOSIHUE U

bu6nmoreka [JOK

69 OIITUYECKAs CUJIA JIUH3BI https://m.edsoo0.ru/60441359
[TocTpoenue n3o0paxeHuit B
70 JIMH3aX U UX CUCTEMAaX bubmorexa LOK
) https://m.edsoo.ru/bb53b1d5
VBennueHne JTUH3EI
Pemenue 3agau Ha mocTpoeHue
71 N300paKEeHUI, IOJIYIAEMBIX C bubmorexa LHOK
p ’ y https://m.edsoo.ru/5a868f09
IIOMOILLIO JINH3
72 I'nas kak onTudeckass cucreMa buGnuorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 o I/IMGHI/IMOJ(::TI/I re(l))Mfal NYECKOUI buGnnorexa [IOK
p B https://m.edsoo.ru/cd174a10
ONTHUKH
74 CKOpOCTb CBETA U METO/BI €€ bubnnoreka [JOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
bu6nmoreka [JOK
5 Hlucniepeust caera https://m.edsoo.ru/lel6ccbe
bu6nunoreka [JOK
76 4|
HTep(epeHLNs cBeTa https://m.edsoo.ru/5fc0c638
KorepenTHble HCTOYHUKH.
77 VYcinoBusa HaOIIOAeHUA bubnnorexa [IOK
a https://m.edsoo.ru/c6416d48
MaKCUMYMOB 1 MUHMYMOB
bubmuoreka [JOK
78 P
CILICHHE 3a1ad https://m.edsoo.ru/3061de2b
bu6nmoreka [JOK
79 II €HEHUE epdepe
PMMCHCHUE MHTCphepeHIIn https://m.edsoo.ru/668edbc8
80 Judpakmus cBeTa bubmmoreka [JOK
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https://m.edsoo.ru/12ed04b5

JudpakiuonHas pemeTka.

81 VYcaoBue HAOIIOAEHNS TIIaBHBIX bubmmorera [TOK
A https://m.edso00.ru/f998d964
MaKCUMYMOB
bu6mmoreka [{OK
82 P
CILICHHE 33124 https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubmumorexa [IOK
[Tonapuzanus cBera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 Pemenne 3ama
HHeHH Aat https://m.edsoo.ru/c56¢8158
85 CBeTOBELIE SIBJIEHUS B IPUPOJIE bubmmorexa LHOK
PHPOA hitps://m.edso00.r/0b36363d
26 O06o001eHre U CHCTEMAaTH3aIIHs bubmuoreka [JOK
3gaHu# 110 Teme "Onruka" https://m.edsoo.ru/8a14748b
AJIMUHHUCTpPATUBHASI KOHTPOJIbHAs
87 abora Konrpoisnasg padoralNe6 bubnnorexa [IOK
p p p - https://m.edsoo0.ru/82315dd4
1o Teme «OmTuKay
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JJIEKTPOANHAMHUKHN U IIPUHLIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEIBHOCTH
29 [TocTynatel cnenuanbHON TEOPUU bubnuorexa [JOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepBal. [IpeoOpa3zoBanus
bu6mmoreka [IOK
90 Jlopenua. YcnoBue NpUUUHHOCTH.

OTHOCHUTEILHOCTD
OJHOBPCMCHHOCTH. BaMe,Z[JICHI/Ie

https://m.edsoo.ru/d83742bb
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BPEMCHHU U COKpallICHUC OJIMHBL

DHeprust 1 UMITYJIbC

bu6nmoreka [JOK

91
PEIATUBUCTCKON YaCTULIBI https://m.edsoo.ru/853a64fc
CBs3b MACCHhI C SHEPTUEH U
92 MMIYJIbCOM PENSITUBUCTCKOH bubmmorera [TOK
y p https://m.edsoo.ru/b6258ffa
YaCTHUIbl. DHEPTUs MOKOs
KonTponbnas paboraNe7 o teme
93 "OcuoBrsl CTO"PaBHOBecHOE bubmmorera [TOK
https://m.edsoo.ru/f54035a5
TEIUIOBOE U3JTyUYECHUE
bubmuoreka [JOK
94 3 B
AKOH CMCLIeHIE Buia https://m.edsoo.ru/1¢c5ff752
95 I'umoresza M. I1nanka o KBaHTax. bubmuoreka [JOK
DoToHBI https://m.edsoo.ru/a5ffa218
bu6nmnoreka [JOK
96 9
HEPTHA 1 MMIIYITEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnbiTe A. T bubnuorexa [IOK
CroineroBa. 3akoHb! (hoTodhdHekra https://m.eds00.1u/8c68¢5b9
YpaBHeHue DUHILITEHHA 1151
98 ¢doroaddexra. "Kpacnas bubnrorexa LIOK
| - BP https://m.edsoo.ru/01ef4556
rpanuna” Gotorddexra
99 Hasnenue ceera. Onbitse [1. H. bu6mmoreka [IOK
JleOeneBa https://m.edso00.1u/64b4966
bu6mmoreka [{OK
100 BonHoBeIe cBOMCTBa Yac
JTHOBRIC CBOMCTRA HACTHH https://m.edsoo.ru/f59cfcec
Bounbl ne bpoisa. /InuHa BoJHBI
101 ne bpoinst u pazmeps! obnactu bubnnorexa [JOK

JIOKATM3alliN JBKYIICHCS
YACTHILBI

https://m.edsoo.ru/5df8bafl
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102 KopmyckynspHo-BOITHOBOM bubnnorexa [JOK
Jyanu3Mm https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnuoreka [IOK
KpHUCTaJUIaxX https://m.edsoo.ru/30dbal8c
Crnenuduka u3MepeHuii B
104 Mukpomupe. COOTHOLIEHUS bubmmorexa [OK
POMHUP N https://m.edsoo0.ru/65783dec
Heonpeaenénnocrel [ elizenbepra
bu6mmoreka [{OK
105 P
CUICHNE rpadpiiecKyX sana: https://m.edsoo.ru/e70195bd
bu6mmoreka [JOK
1 P &
06 CHICHHIE pACHCTHEIX Sakad https://m.edsoo.ru/ee9b3182
KonTponbnas paboraNe8 mo
107 temaMm: "OcHoBbel CTO", bubmuoreka [JOK
"KopmycKyJsipHO-BOITHOBOM https://m.edsoo.ru/c3de891a
nyanuzm"
OMBITHI 110 UCCIIEIOBAHUIO
bu6mmoreka [{OK
108 cTpoeHus aroma. [lnanerapnas
https://m.edsoo.ru/312b750a
Mozenb atoMa Pesepdopaa
bu6mmoreka [IOK
109 I1 b
OCTY TR Opd https://m.edsoo.ru/404dfa%a
110 Bunsl ciektpoB. CriekTp ypoBHE# bubnuorexa [JOK
SHEPrUU aToMa BOIOPOIa https://m.edsoo.ru/cf74bl1a
11 CroHTaHHOE U BBIHYKJIEHHOE bubnmoreka [JOK
HU3ITYYEHHUE CBETA https://m.edsoo.ru/f945d85¢
bu6nmoreka [JOK
112 J
a3ep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas mozens siipa bubnuoreka [IOK

I'eiizenOepra-lBanenko. 3apsa u

https://m.edsoo.ru/34adaSde
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MaccoBoe 4ucIIo aapa. M3otomsl.
PagnoakTuBHOCTE

114

3aKOH pain0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
n3nydeHus. BiusHue
PaAMOaKTUBHOCTH Ha )KUBBIE
opranu3msl. Jlozumerpust

bu6nunoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HyKJIOHOB B SIpE.
Snepubie cunbl. Jledekt macco
anpa. SinepHsle peakuu.
SAnepusie peaktopsl. [Ipobiemsr
YIpPaBJIIEMOro TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE ACTIEKThI
Pa3BUTHS AEPHON SHEPTETUKU

Bbub6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

MerToibl perucTpauu u
HCCIIEIOBAHUS AJIEMEHTAPHBIX
yactull. DyH1ameHTaIbHbIE
B3aUMO/JICUCTBUS. bapnuoHsl,
ME30HEI U JICTITOHEI.
IIpencraBnenue o CtangapTHOU
Mozenu. KBapk-riirooHHast Mojienb
aJpOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

Kontponbras padotaNe9 mo
TeMaM " @u3KKa aTOMHOTIO A11pa U
37eMeHTapHbIX YacTull" Pusnka
3a npeaenamu CtaHaapTHOU
mozenu. TémHas Marepus u
TéMHast SHeprusi. EMMHCTBO
(u3nueckoi KapTUHbBI MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37
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OTanel PasBUTHUA aCTPOHOMHHU.

bu6mmoreka [{OK

18 3HaYeHHEe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTh 3aKOHOB (PU3UKU

119 TUTSE 0OBSICHEHUST TIPUPO/IBI bubnmoreka [JOK
KOCMHUYECKUX 00BEKTOB. MeTO bl https://m.edso00.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOIBI, PaIUOTEIECKOIIBI, bubmotera [JOK

https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 38é3nH0r0 HeOa. Co3Be3nus,
121 SIPKUE 3BE3/bI, IUNIAHETHI, UX bubmorera [TOK
https://m.edsoo.ru/aac588eb
BUAMMOE JIBKECHHUE
Conneunas cuctema. CoHIe.

122 CoJsiHeUHAasi aKTUBHOCTb. bu6mmoreka [IOK
Hctounuk sueprun CosiHiia u https://m.edsoo.ru/22748eb4
3BE3]1
3BE3bI, X OCHOBHEIE

123 XapakTepUCTUKHU. [lnarpamMma bubnuorexa [JOK
"CreKTpaIbHbIN KJIacC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/bI TJIaBHOU bubmuoreka [JOK
IIOCJIEIOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE NIPECTABICHUS O
125 MIPOUCXOKICHUU U SBOJIOLIUU bubnnorexa [IOK
. https://m.edsoo.ru/d09da494
CoHIa ¥ 3B€31. DTalbl )KU3HU
3BE3]T
126 Mnuneuynsiii [1yTe — Hama bubmumorexa [IOK
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Tanaktuka. TUIbI rajJlakTUK.
YeEpHble ABIPHI B AlIpax TAUTAKTUK

https://m.edsoo.ru/7cd10a0a

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa00u1a.

bu6nmoreka [JOK

127 Teopust bosbiioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe u3nydeHue

128 MacmtaOHast cTpyKTypa bubnuoreka [IOK
Bceenennoii. MeTtaranakTuka https://m.edsoo.ru/ce234633
KoHnTponbHas pabora 1o Temam
Nel0 o Teme; DeMEHTHI

129 ACTPOHOMHUU U aCTPOPHUUKH E;I6;;I;T:§Si?$}§37 d9ffe
Hepeménnpie npooiemMbl T '
aCTPOHOMUU
DU3NYECKUHN TPAKTUKYM 10 TEME
"HccneqoBaHue MarHUTHOTO ITOJIA
MOCTOSIHHBIX MarHUTOB" WJIH

130 "UccnenoBanue CBOMCTB bubnuoreka [JOK
(dheppomMarHeTUKOB" UIU https://m.eds00.ru/67361aef
"UccnenoBanue aecTBus
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"
DuU3HUECKUN IIPAKTUKYM 110 TEME
"N3mepenue cuiiel AMiiepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

131 AmMriepa OT cuiibl TOKa" WU Bubmmorexa LIOK

"OnpeneneHne MarHUTHOM
WHIYKIIMA Ha OCHOBE U3MEPEHUS
cuinbl Ammepa"

https://m.edsoo.ru/fcae91e9
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132

®u3HUECKU NPAKTUKYM I10 TEME
"HccnenoBaHue SABJICHUS
3JIEKTPOMArHUTHON MHIyKIIMKU"
win "OnpeneneHne MHAYKIUU
BUXPEBOI'0 MarHUTHOrO MoJs"

https://m.edsoo.ru/c36658da

133

®u3HUECKU IPAKTUKYM I10 TEME
"HccnenoBaHue SABJICHUS
camounaykiuu" wim "COopka
MOJIEH AJIEKTPOMArHUTHOTO
resepartopa"

bu6mmorekxa [{OK
https://m.edso00.ru/b8fb6391

134

®u3NUECKU NPAKTUKYM 110 TEME
"N3mepenue nepuoa CBOOOTHBIX
KOJIEOAHHMH HUTSHOI'O U
NPY>KUHHOTO MasgiTHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

@uU3HYECKUN IPAKTUKYM 110 TEME
"[IpeoOpazoBanme SHEPTUH B
NPy XKUHHOM MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

136

DU3NUECKUN IIPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOCIIeI0BATEIHHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ PE3UCTOp" WiIn
"UccnenoBanue pabOThI
MCTOYHHMKOB CBETA B LIETIH
MepeMEHHOTro ToKa"

bu6mmoreka [{OK
https://m.edso00.ru/89dc2d90

137

Pu3HUECKUI IPAKTUKYM I10 TEME
"U3ydeHue napaMmeTpoB 3BYKOBOH
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a
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138

®u3HUECKU NPAKTUKYM I10 TEME
"U3mepenne nokaszarens
IPEJIOMJIEHUS CTEKJIA" WIN
"ITomydyeHnue n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajla U
JTUH3b"

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

DU3NYECKUN TPAKTUKYM 10 TEME
"NccneqoBaHue 3aBUCUMOCTH
(hOKyCHOTO paccTOSTHUS OT
BeIECTBA (Ha MPUMEPE JKUTKUX
muH3)" win "U3mepenue
(hOKYCHOTO PacCTOSTHUS
pacceuBaronux JUH3"

bu6mmorekxa [JOK
https://m.edsoo.ru/b879tb3f

140

DuU3NYECKUN IPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
uHTEp(EPEHITUN U MTOJIIPU3ALAN
cBera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

DuU3NYECKUN TPAKTUKYM 10 TEME
"OnpeneneHue UMITyJIbCa U
SHEPTUU PEIATUBUCTCKUX YaCTHIL
(o ¢ororpacdusim TpeKoB
3apsSKEHHBIX YACTHUL] B MATHUTHOM
nosie)"

bu6mmoreka [JOK
https://m.edso00.ru/63756¢47

142

PuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue noctossHHoM I lnanka
Ha OCHOBE UCCIIEOBAHUS
dotorddexra" wim
"HccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOAUO OT

bubmuoreka [JOK
https://m.edsoo.ru/eb91682
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HanpspkeHus"

143

DuU3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
Pa3peKEHHOI0 aTOMapHOIo
BOZIOPOJIa U U3MEPEHUE
noctostHHOW Punbepra"

bu6nmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3HUECKU IPAKTUKYM I10 TEME
"HccnenoBanue paaiuoakTUBHOTO
(hoHa ¢ UCTIOIb30BaHNUEM
nosumerpa" uinu "N3ydyenue
MOTJIOLIEHHMS OeTa-4acTHI]
AIIOMUHHUEM "

bu6nmoreka [JOK
https://m.edsoo.ru/c3dabeb6e

145

DU3NUECKUN IIPAKTUKYM 110 TEME
"HaOmroaeuus 38€31HOI0 HEOA
HEBOOPYKEHHBIM I'T1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPUIIOKEHUN TSI OTIPEICITICHHIS
ITOJIOKEHHS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO aTy: OCHOBHbBIC
co3Be3usi CeBepHOro MoTyHIapus
U sipKue 3BE311b1" WU
"HaOmoenus B Teneckon JIyHbI,
IUTAHET, TYMAaHHOCTEH M 3BE3THBIX
CKOIIJIeHUI"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021¢

146

O060061IeHre U cucTeMaTu3amnus
3HaHuil. Pone Gpusuky u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIHAIbHON B
ATUYECKOH chepax NeaTeTbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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YCJI0BCKa

O000I11IeHNE U CUCTEMATH3ALIIS
3HaHuil. Ponb 1 MecTo ¢pu3uku u

bubmuoreka [JOK

147 .
aCTPOHOMUHU B COBPEMEHHOM https://m.edsoo.ru/18f19f7¢
Hay4YHOW KapTHHE MHpPa
O000I11IeHNE U CUCTEMATH3ALUS
3HaHuil. Pons ¢pusndeckoit Teopun
B (hopMHpOBaHUM MpEeACTABICHUN
148 0 (hM3MYEeCKON KapTUHE MUPA, bubnuorexa [IOK
MecTO (PU3UYECKON KapTHHBI MUpa https://m.edsoo.ru/e7d400f4
B 0011IEM PsATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEICTABJICHUH O TIPUPOIC
149 O06o01IeHre U CUCTEMAaTU3ALIIHS bubmuoreka [JOK
3HaHui mo reme "Kunemaruka" https://m.edsoo.ru/b032fcdb
150 O06o01IeHre U CUCTEMATH3AIHS bubmuoreka [JOK
3HaHui no teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06001eHre u CUCTEMaTU3AIIHS bu6mmoreka [IOK
3HaHui mo teme "Iunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHrEe U CUCTEMAaTU3 AL
152 3HaHui o Teme "CraTtnka bubmotera [IOK
" https://m.edsoo.ru/3cca482¢
TBEPJIOTO Tela
O06o0mIeHre U CUCTEMaTU3AIHS
153 3HAHUM MO TeMe "3aKOHBI bubmorera [OK
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUs B MEXaHUKE
O0001IeHrEe U cCUCTEMAaTU3 AN
. " bu6mmoreka [{OK
154 3HaHUM Mo Teme "OCHOBBI

MOJ'ICKy.TISIpHO-KI/IHCTI/I‘-ICCKOI‘/JI

https://m.edsoo.ru/ed440ca8

84


https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

Teopun"

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHU 110 TEME

bubmuoreka [JOK

155
"Tepmonunamuka. TerioBbie https://m.edsoo.ru/c63f7¢10
MaIuHer"
O000I11IeHNE U CUCTEMATH3ALUS
156 3HaHU# No TeMe "ArperaTHbie bubnnorexa [JOK
COCTOSIHHS BenlecTBa. Pa30BEIE https://m.edsoo.ru/1d36b5b1
nepexosr"
O0001IeHrEe U CUCTEMAaTU3 AN
157 3HAHUH 110 TeMe "DIEKTPUUECKOE bubmmorexa [TOK
" p https://m.edso0.ru/3bf0def9
oJje
O0001IeHre U cCUCTEMaTU3AIIHS
. " . bu6mmoreka [IOK
158 3gaHui 1o TeMe "I1oCcTOoSIHHBII
. " https://m.edsoo.ru/71453ee6
AJICKTPUYECKUIN TOK
O00011IeHre U cCUCTEMAaTU3AIH
159 3HaHu# 110 Teme "Toku B Bubmorexa OK
" https://m.edsoo.ru/3d40077a
pa3IMYHBIX cpeaax
O00011IeHNE U CUCTEMATH3ALIS
160 3HAHUH 110 TeMe "MaraurHoe bubnnorexa [IOK
" https://m.edsoo.ru/3b4c06ae
1oJie
Pesepsusblii ypok. O00011I€HIE 1
161 CI/ICTIe)MaTI/IZ’»ZpI/ISI 3HAHUH 110 TEME bubnmorera [IOK
" H " https://m.edsoo.ru/053e2248
DJIEeKTpOMarHuTHasi MHIYKIUS
PesepBHEIi ypok. O000IIIEHNE U
162 CI/ICTIe)MaTI/ISZ.]pI/IH 3HAHWUH 110 TEME bubmorexa LOK
H hitps://m.edsoo.r/d6310bfd
"Mexannueckue konebanus"
163 Peseprubriil ypok. O6001eHIE 1 bubnuorexa [JOK
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cucCTeéMaTu3anuia 3HAHWM II0 TEME

"DJIeKTpOMarHuTHbIC KoJieOaHus'

https://m.edsoo.ru/5e2bb83d

PesepBHelil ypok. O6o0IeHHE U
cucreMatTu3anuvda 3HAHUH 110 TEME

bu6nmoreka [JOK

164
"MexaHU4EeCKHUE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHHIE BOTHBI"
PesepBHsblil ypok. O0001IEHIE U
165 CI/ICTI;MaTI/BZpI/I}I 3HAHUH 110 TEME bubnnorexa [IOK
H https://m.edsoo.ru/52ad1603
"Ontuka"
PesepBuEIil ypok. O000IIIEHNE U
P P N bu6mmoreka [JOK
166 CHUCTEMAaTH3aIus 3HaHUU 110 TEME
https://m.edsoo.ru/5beclc65
"Ocuossl CTO"
Peseprubiil ypok. O6001eHNE 1
167 cucTeMaTtu3alus 3HaHHui 110 TeMe bubnuorexa [JOK
"KopmyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7¢59d38
ayanusm"
[TpomexxyTodHasi KOHTPOIbHAS
168 pabota Ne 11 Pe3epBHbIii ypoK. bubnuorexa [JOK
O0001IeHre U cUCTEMaTU3 AU https://m.edsoo.ru/1f511654
3Ha”ui o treMe "duszuka aroma"
Pesepubliil ypok. O60011eHuE 1
169 CHCTEeMaTH3alMs 3HAaHUH 110 TeMe bu6mmoreka [{OK
"®du3rka aTOMHOIO siApa 1 https://m.eds00.ru/905¢5¢e0
3JIEMEHTapHBIX YACTHIL"
PesepBHsblil ypok. O0001I€HIE U
P P . bubmuoreka [JOK
170 CHCTEMATHU3ALN 3HAHUH 110 TEME

"DnemMeHTbl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kox
NpoBEPsSIEMOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero oopa3soBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUM, B IPAKTUYECKOU JEATEIbHOCTH JIIOIeH

10.2

Y4uThIBaTh TPaHUIBI NMPUMEHEHUSI W3YUYEHHBIX (U3UYECKUX MOJIENCH:
MaTepuaibHas TOYKa, HHEpUUalbHasg cUCTeMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJIO, WIACAIBHBIM Ta3; MOJEIM CTPOEHHUS Ia3oB, KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA OJJIEKTPUUYECKUN 3apa]l — MpU pEUICHUU
duznyeckux 3amaq

10.3

PacnioznaBate ¢usnyeckue sBieHus (Tpolecchl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJICKYJSIPHO-KHUHETUYECKOH TEOPHH
CTPOCHMS  BEUIeCTBA M DJJIEKTPOJUHAMMKH:  PABHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE NaJeHHUe Ted,
JBIDKEHUE 0 OKPY)KHOCTH, MHEpLUs, B3auMOJeHCTBHE Tel; nuddysus,
OpOYHOBCKOE JBUKCHHE, CTPOCHUE KUJAKOCTEH U TBEPIBIX TEIl, U3SMCHEHHE
o0béMa Ten TpU HArpeBaHMM (OXJIAXKACHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHUe, KOHJACHCAlUs, IUIaBJICHHE, KpHUCTaUIM3alMs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUS Ta3a IpHU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXAY IapaMeTpaMH COCTOSIHMSI raza B
M30IPOLECCaX; MIEKTPU3ALHNA TEN, B3aUMOJCHCTBHUE 3aps10B

10.4

OnwuceIBaTh MEXaHUYECKOE TBHYKEHUE, UCIIONB3YS (PU3NUYECKHUE BETUUNHBL:
KOOpAMHATa, MyTh, NEPEMELIEHHE, CKOPOCTb, YCKOpPEHME, Macca Teja,
CWJIa, UMITYJIbC Te€Ja, KUHETHYeCKas SHEeprus, MOTEHLMaJIbHasi dHEprus,
MexaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH ONHCAHUU
NPaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH, UX
0003HAYEHMS U €AMHUIIBI, HAXOJUTh (HDOPMYJIbl, CBSI3bIBAIOIIUE JTAHHYIO
(GHU3UUECKyI0 BETUUMHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceiBaTh M3y4YeHHbIE TEIUIOBBIE CBOMICTBA TEN U TEIUIOBHIE SIBJICHMUS,
UCHIOJIB3YS (PU3NUECcKUe BEIUUHHBI: JaBICHUE Ta3a, TeMIepaTypa, CpeIHss
KMHETHYECKas  DJHEPrus  XaOTUYECKOTO  JBWIKEHUS  MOJEKYII,
CPEIHEKBAIpaTU4YHAs  CKOPOCTb  MOJIEKYJ, KOJIUYECTBO  TEIUIOTHI,
BHYTPEHHss SHeprus, pabdora rasza, Ko3(pQuuueHT mnoye3Horo neicTBUs
TEIIOBOTO IBUTATEIIS; IPU ONIMCAHUH MPABUIIBHO TPAKTOBATH (PU3HUECKUI
CMBICJI UCTIOJIb3YEMBIX BEITMUMH, UX 0003HAUEHUS U €AUHUIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIONIME TAHHYIO (PU3HUECKYIO BEIHUYMHY C JAPYTHMH
BEJIMYMHAM
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10.6

OnuceiBaTh M3y4YEHHbIE DOJEKTPUYECKHE CBOMCTBA  BeLIECTBA U
AJICKTPUIECKHUE SIBJICHUS (IIPOIIECCHI), UCTIONIB3Ysl (PU3MUECKUE BETUUNHBI:
IEKTPUUYECKUI 3apsiji, IJIEKTPUUECKOE TI0Je, HANpPsOKEHHOCTh OIS,
NOTEHIIMAJ, PA3HOCTh IOTEHIMAJIOB, TPU ONUCAHUHM MPABHIBLHO
TPAKTOBATh (PUINUECKUIN CMBICI UCIIOJB3YEMBIX BETUYHMH, UX 0003HAYCHHUS
U €JMHUIBI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO
BCJIIMYMHY C APYTUMU BCINYNHAMU

10.7

aHAIM3UPOBaTh  (PU3MUECKHE TPOLECChl M SBICHUS, HCIOJb3Ys
¢dbuznyeckre 3aKOHBI U MPUHIIUIIBL: 3aKOH BCEMHPHOTO Tarotenus, I, I u
III 3akonbpl HprOTOHA, 3aKOH COXpAHEHUS MEXAHUYECKOU IHEPIUH, 3aKOH
COXpAaHEHHUs UMITyJIbCa, NPUHIMUI CYNEPHO3ULUUU CHJI, MPUHLIMI
paBHONpaBUsl ~ MHEPUHUAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEILIECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpeaHEel KWHETHYECKOM DSHEPruy TEIUIOBOTO JABWKEHHUS MOJEKYJT C
aOCOJIIOTHOM TEMIEpaTypoid, TMEpPBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUs 3JEKTPUUYECKOTO 3apsAa, 3akoH KyJioHa; mpu 3ToOM pa3innyarh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U
yclioBUs (TPaHMIIbI, 00JIACTH) IPUMEHHUMOCTH

10.8

OOBACHATD OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, OPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUA MX 0e30IacHoro
UCIIOJIb30BaHUs B IOBCEIHEBHOI KU3HU

10.9

BrimonaaTte SKCHCPUMCHTBI IO HCCICOOBAHHIO (bI/ISI/I‘-IeCKI/IX SIBJICHUU U
IIPOLIECCOB C HCIIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHHU; IPH
3ToM (opmynupoBaTh mpodbieMy (3amady) W THIOTE3y Y4eOHOTO
9KCIEPUMEHTa, COOMpaATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBaHUS,
IPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh MpsIMble U KOCBEHHBIE M3MEPEHHS (DU3UYECKUX BEIWYHH;
IPY 5TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUsS] W HCIOJIh30BAThH
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXAYy (U3MUECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAHUEM IPAMBIX HW3MEPEHHM; IPU D3TOM KOHCTPYyHPOBAThH
YCTaHOBKY, (PMKCHpPOBAaTh pe3yJabTaTbl MOJYYEHHOH 3aBUCHUMOCTH
(¢u3uUecKux BETMYMH B BUAE TaONHIl U TpaduKOB, AEIaTh BBIBOJBI IO
pe3yapTaTaM UCCIIEI0BAHMS

10.12

Cobnronate npaBuiia 6€30MaCHOTO Tpy/a MpH MPOBECHUN UCCIIET0BaHUN
B pamMKax Yy4yeOHOro OSKCIEPUMEHTa, Y4eOHO-HCCIEeI0BATENbCKON U
NPOEKTHOH JEATEIBHOCTH C UCTIOIB30BAHUEM U3MEPUTENBHBIX YCTPOICTB
1 1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pemats pacuérHple 3amaud C SBHO 33JaHHON (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3UUecKe 3aKOHbI U MPUHITUIIBL; HA OCHOBE aHATN3a YCIOBUS
3a/1a4¥l BEIOUpATh (PU3UIECKYIO MOJIEIb, BEIICTATH (PU3NUECKIE BETHUNHBI

U (opMyJbl, HEOOXOAWMBIE IS €€ peIIeHUs, MPOBOJUTH Pacu&Thl U
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OLICHUBATH PCAJIbHOCTDH IMOJTYYCHHOI'O 3HAYCHUA (1)I/I3I/I‘I€CKOI\/’I BCJIMYNHBI

10.14

Pemats KAa4eCTBCHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKU
HEIIPOTUBOPEYUBYIO ILIEMOYKY PACCYKICHHM C OINOPOM HAa H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

10.15

Hcnonb3oBaTh  MpU  pEHIEHWH  y4yeOHbIX  3a7ady  COBPEMEHHBIE
UHQOPMALIMOHHBIE TEXHOJOTHUM JUIl TOWUCKA, CTPYKTYpHUPOBAHUS,
UHTEpIpEeTallid W TPEACTaBICHUS Y4yeOHOM M HAyYHO-TOMYJISIPHOM
UHPOpPMALIMU, TOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHHMKOB; KPHUTUYECKH
aHAJTM3UPOBATh MOydaeMylo HHPOPMAITUIO

10.16

[TpuBoauTH TpHUMEPHl BKIAJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-
(GU3KMKOB B pa3BUTHE HAYKH, 0OBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHUE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TEOpETHUECKUE 3HAHUS IO (PU3UKE B TIOBCETHEBHOW KU3HH
Uil obecnieyeHus: O€30MAacCHOCTH NpH OOpalleHud ¢ NpudopaMu |
TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHCHUS 3JI0POBbS U COOIIOICHHUSI
HOPM IKOJIOTUYECKOTO MOBEJICHHSI B OKPY>Kalollei cpeze

10.18

PaGorare B rpynme c BBIIOJHEHHEM PAa3JIMYHBIX COLIMATIBHBIX POJEH,
IUTAHUPOBATh pabOTy IPyIIbl, PALIMOHAIBHO PACHpeleisTh 00s13aHHOCTH
U IUIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJ€KBaTHO
OLICHMBATh BKJIAQJ KaXJOr0 U3 YYAaCTHUKOB TIpPYIIBl B pEIICHHUE

paccMaTpuBaeMoi mpooIeMbl

11 KIIACC

Koxa
NpoBEpPsAEMOTo
pe3yiabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero 001ero odopa3oBanusi

JleMOHCTpHpOBATh HA MIPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOU Hay4YHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH
MU TEXHOJIOTUH, B MPAKTHUYECKOW AESATEIbHOCTU JIOJIEH, LETOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHUHBI MUpa

11.2

Y4YuTBIBaTH TPAaHUIBl MPUMEHEHHS H3YyYEHHBIX (PH3MUECKUX MOMIECIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsijl, sAepHas MOJEIb aToMa, HyKJIOHHAas
MO/JIeIb ATOMHOTO sIpa MPH pelIeHnH (PU3NUECKUX 3a7au

11.3

PacnioznaBate ¢usnyeckue siBieHUsA (TpoIlecChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKHI ¥ KBAHTOBOU (PU3UKU: dICKTPHUECKAS
IPOBOAMMOCTB, TEIMJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE ENUCTBUS
TOKa, B3aUMOJIEHCTBUE MAarHUTOB, D3JEKTPOMAarHUTHas HWHIYKIIMS,
JeficTBHE MarHUTHOTO T0JISI HA MPOBOJHUK C TOKOM M JABMKYLIHICS 3apsi,
3EKTPOMArHUTHBIE KoseOaHus u BOJIHBI, MPSIMOJIMHEHHOE
pacmpocTpaHEHUE CBETa, OTPa)KEHUE, MpelloMIIeHue, HHTepdepeHIus,
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T paKkus U MOJSIpU3aliys CBETa, IUCIEpCHsl CBETa, (OTONIEKTPUUECKUI
addext (pororddexT), cBeTOBOE NaBlieHNE, BOSHUKHOBEHUE IMHEWYATOTO
CIeKTpa  aroMa  BOJOpOJia, €CTECTBEHHass U  HCKYCCTBEHHas
PalMOaKTUBHOCTh

11.4

OnuceiBaTh N3y4YEHHbBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKIE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOAUMOCTh pA3JIUYHBIX Cpel) U
9JICKTPOMArHUTHBIE SIBIICHUS (MIPOIIECCHI), MCIOJB3Yys (U3HUECKUE
BEJIMYMHBI: DJIEKTPUYECKHM  3aps], CHilIa TOKa, JIIEKTPUYECKOe
HaANpPSDKEHUE, AJIEKTPUYECKOE COIMPOTUBICHHE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, CWiia AMIepa, cuia
JlopeHnia, WHAYKTUBHOCTb KaTyLIKH, DJHEPrus D3JIEKTPUYECKOIO U
MarHUTHOTO TMOJIEH, MepHoA M 4YacToTa KoyieOaHWi B KoJeOaTeIbHOM
KOHTYpe, 3aps] M CWia TOKa B IPOLECCE TIapMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSIHUE U ONTHYEcKast
CWJIa JIMH3bI; TP OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI
UCIIONIb3YEMBIX BEJIMYMH, WX OOO3HA4YeHHs] U €AMHHUILIBI; YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU
BEJIMYUHAMU

11.5

OnuceiBaTh U3yYEHHbIE KBAHTOBBIE SIBICHUS U IPOLECCHI, HCIIOJIb3YS
(u3nUecKre BeTMUUHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4acToTa CBeTa, SHEPrus M HMMIyJbC (OTOHA, MEpPHOA IOoJypacrnaja,
9HEprus CBSI3U ATOMHBIX S/€p; MPHU ONUCAHUM NPABUIBHO TPAKTOBATbH
(Gu3MUecKuii CMBICT MHCIOJb3yeMbIX BEJIWYMH, HMX 0003HAUEHUS U
€IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, BBIYUCIATH 3HAYCHUE (PU3HUECKON
BEJIMYMHBI

11.6

Ananu3upoBaTh  (U3MUECKHE IPOLECCHl U SBJICHUS, HCIHOJb3Ys
¢usuueckue  3aKOHBI M OpUHOMNBL  3akoH  Oma,  3aKOHBI
II0CJIEA0BATENBHOIO U NMAPAIIEIBHOTO COEAUHEHHS IIPOBOJIHUKOB, 3aKOH
Jxoyns — JleHma, 3aKkOH DJJIEKTPOMAarHMUTHOM MHAYKLUH, 3aKOH
HPSIMOJIMHEMHOIO pacHpOCTPAHEHUsl CBETA, 3aKOHbl OTPaKEHUs CBETa,
3aKOHBI TPEJIOMJICHUS CBETA, ypaBHEeHUE DWHIITEHHa 1 poToaddexTa,
3aKOH COXpPaHEHHUs DSHEPruu, 3aKOH COXPAaHEHUs MMIIYJbCca, 3aKOH
COXPAaHEHHs DJIEKTPUYECKOIO 3apsAla, 3aKOH COXPaHEHHs MacCOBOIO
4HClla, MOCTyJaTel bopa, 3aKOH pagMOAaKTUBHOIO pacnaja; IpU ITOM
pa3inyaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpa)KEHUE U YCIOBHUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpelIeJ'ISITI) HampaBJICHUEC BCKTOpa MWHAYKOHWKM MArHuTHOIO IIOJIA
MPOBOJHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

11.8

CTpouTh M ONUCHIBATH U300paKECHHE, CO3/1aBaCMOE IJIOCKUM 3EpKalioM,
TOHKOM JIUH30U1

11.9

BrimonaaTs OKCIICPUMCHTBI IO HCCIICIOBAHUIO (I)I/ISI/I‘ICCKI/IX SIBJICHUM U
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IIPOLIECCOB C HCIIOJIb30BAHWEM INPSIMBIX W KOCBEHHBIX W3MEPEHHU; IPH
aToM (opmynupoBaTh mpodieMy (3amady) W THIOTE3y Y4eOHOTo
IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYI0BaHUS,
IPOBOJIUTH OTIBIT U (POPMYJTUPOBATH BHIBOIBI

11.10

OCYHIGCTBJ'I?[TI) MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJINYHH,
IpU 3TOM BBIOMPATh ONTHUMAIbHBIA CIIOCOO M3MEPEHHUS M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3MYECKHX BEIMYHH C HCIOJIb30BAHUEM
NPSMBIX U3MEPEHUI; TIPH TOM KOHCTPYHPOBAThH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl IMOJIYYEHHON 3aBUCUMOCTH (M3UYECKHUX BEJIWYMH B BUJE
TabJIUI ¥ TpauKOB, J1e7aTh BHIBOBI MO Pe3yJbTaTaM UCCIIEI0BaHUS

11.12

Cobnronate npaBuiia 6€30MaCHOTO Tpy/a MpH MPOBEJCHUN UCCIIET0BaHUN
B paMKax yd4eOHOro OKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKON U
NPOEKTHOH JEATEIBHOCTH C UCTIOIB30BAHUEM U3MEPUTEIBHBIX YCTPOICTB
1 1a00paTOPHOTO 00OPYIOBAHUS

11.13

Pematps pacuérHbple 3amauu C SBHO 33JaHHON (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3UUEeCKe 3aKOHBI U PUHITUIIBL; HA OCHOBE aHATN3a YCIOBUS
3a/1a4¥l BEIOUpATh (PU3NUECKYIO MOJIEIb, BEIICTATH (PHU3NUECKIE BETHUNHBI
u popmyrsl, HeoOOXomUMBIE s €€ pelIeHHs, MPOBOJUTh PACUYETHl U
OIICHUBAThH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEIIMYHNHBI

11.14

Pemats KAaueCTBECHHbIE 3a/1a4u: BBICTPanBaTh JIOTUYECKU
HEIIPOTUBOPEYUBYIO LEMOYKY PACCYKICHHM C OINOPOM HAa H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

11.15

Hcnonb3oBaTh  MpU  pEHIEHWH  y4yeOHbIX  3aJady  COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTHMM [UId IOMUCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpEeTallid W TPEeACTaBICHUs Y4yeOHOM M HayYHO-TOMYJISPHOM
UHPOPMALIMK, TOJYYEHHOM W3 Ppa3IUYHBIX HCTOYHHMKOB; KPUTUYECKH
aHAJM3UPOBATh MOJyYyaeMylo HHPOPMAIIUIO

11.16

OOBSCHATh TPHHIMIBI JEHCTBHUS MAIIMH, MPUOOPOB W TEXHHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHS HUX O€30MacHOrO HCMONb30BaHUS B
IIOBCEIHEBHOMN KU3HU

11.17

[IpuBonuTe mnpHMephl BKJIaJa POCCUUCKUX U 3apyOexHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHME INPOLIECCOB OKPYKAIOIIETO
MUDA, B PA3BUTUE TEXHUKU U TEXHOJOTUN

11.18

Hcnonp3oBath TeOpeTHUECKHE 3HAHUA 1O (PU3KKE B TIOBCEAHEBHOM KU3HU
Ui o0ecniedyeHuss Oe30MacHOCTH Mpu  oOpalleHuH ¢ HpudopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHECHUS 3I0POBBSI U COOIFOICHHSI
HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpefe

11.19

PaboTtath B Tpymme C BBINOJHEHHEM pa3IMYHBIX COIHAIBHBIX pOJIEH,
IUTaHUPOBATh PabOTy TPYMIIBI, PAIIMOHATBFHO PACHPEEATh 00sI3aHHOCTH
U IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJ€KBAaTHO
OLICHMBATh BKJAJ KaXJOT0 U3 YYacTHUKOB TPYMNIbl B peElICHHE
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paccMaTpuBaeMoi poOIeMbl

93



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koa nposepsiemoro

pasaelia JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

1.1

®uznka — Hayka o npupozae. HayuHbie meTombl
MO3HAHU OKPY KaroIero MUpA. Ponb
DKCIEPUMEHTa U TEOPHH B INPOLECCE MO3HAHUSA
IPUPOIBI. DKCIIEPUMEHT B PU3UKE

1.2

MoaenupoBanue (bu3MvecKux  SBICHUUN u
npoueccoB. Hayunele runote3pl. ®dusnueckune
3aKOHBI W TEOpPHH. ['paHMIBI NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. IIpUHIMI COOTBETCTBUSL.
Pore um wMecto ¢usuku B GOpMHPOBaHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKOU AEATEIbHOCTH JIIOIEH

MEXAHHWKA

#i#HParitKMHEMATUKA

2.1.1

Mexannueckoe — aBumkeHHE. OTHOCHTENBHOCTH
MEXaHMYECKOTro JABMKeHMs. Cucrema oOTcCY€Ta.
Tpaexkropus

[lepememnienue, ckopocTh (CpelnHsii CKOPOCTb,
MT'HOBEHHas CKOpPOCTb) u yCKOpeHue
MaTepUaabHOM TOYKHM, HUX TMPOEKIMH Ha OCH
cuctembl koopauHaT. CrokeHue MepeMelIeHuld u
CII0)KEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIUHEITHOE JIBUKEHUE. ['paduxu
3aBHCHUMOCTH KOOpPJMHAT, CKOPOCTH, yCKOpEHUs,
MyTH U TEpeMELIEHUsT MaTepUalbHOM TOYKH OT
BpEMEHHU

CBoOoaHoe najieHre. Y CKopeHrue CBOOOIHOTO
MageHust

Kpusonunelinoe IBIKCHUE. PaBromepHOE
JABMOKCHUC MaTepHaHBHOﬁ TOYKH ITIO OKPYKHOCTH.
VYrIi10Bast CKOPOCTh, TUHENHHAsA CKOPOCTh. Ilepuon n
gactoTa. LleHTpoCcTpeMHUTEIPHOE YCKOPEHUE

TexHudeckue ycTpoucTBa: CIUAOMETP, ABUKEHUE

CHapsAO0B, LHCIIHBIC U pPCMCHHBIC IICPCaAavYn
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[IpakTnueckue pabothl. M3MepeHre MrHOBEHHOMH
ckopoctu. MccnenoBaHMEe COOTHOILIEHUS MEXKIY
Iy TSIMH, IIPOMICHHBIMU TEJIOM 3a
II0CJIEZI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU
IIPY PAaBHOYCKOPEHHOM [BIKEHUM C HadaJIbHOMN
CKOPOCTBIO, paBHOW Hymw0. M3ydeHue nBuKeHUS
LIapHUKa B BA3KOU JKUJIKOCTH. M3ydyeHue nBuxkeHus
Tena, OpOIIEHHOTO TOPU30HTAIEHO

2.2

##HPariH## IUHAMUKA

2.2.1

[Ipunnun ortHocuTensHOCTH [amwites. IlepBwii
3akoH HprotoHa. IHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akon HproTOHa 11711 MaTepraIbHOM TOUKH
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA J171s1 MaTepHallbHBIX TOYEK

224

3aKkOoH BCEMHpPHOTO TsroteHus. Cuiia TSHKECTH.
[lepBas kocmudeckas CKopocTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuma Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBKEHUS B cuia TpeHus nokos. Koaddurment
Tpenust. Cuiia COPOTUBIEHUS NP ABHKEHUU Tela
B KUJIKOCTHU WJIH Ta3e

2.2.7

[TocrynaTenbHOE W  BpaliateIbHOE JIBFDKCHUE
a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MoMeHT cHIBl OTHOCHUTEIBHO OCHU BpalliCHU:.
[ireuo cuitbl. YCnoBusi paBHOBECUSI TBEPAOTO TeNa
B 1CO

229

TexHudeckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3ydeHuwe JBUMIKEHUS
Opycka 1Mo HaKJIOHHOM TUIOCKOCTHU IO ICUCTBHEM
HECKOJIbKMX CcHI. VccrienoBanne 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HHUKAIOIUX B jAehopmupyemoit
MPYXXUHE U PE3UHOBOM 00pasiie, OT BETUYHUHBI HX
nedopmarun. ViccrienoBanue ycioBHii paBHOBECHS
TBEPAOIO TeNA, UMEIOIIETO OCh BPALLICHUS

23

###HPar##3AKOHDBI COXPAHEHN A B MEXAHUKE

23.1

NMnynec  MarepuanbHOM  TOYKHM,  CHCTEMBI
MarepualbHBIX TOYeK. HMmmymbec cwibsl H
N3MEHEHHE UMITYJIbCa Tella

232

3akoH coxpaHeHus ummnyibca B ICO. PeakTuBHOE
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NBIDKECHUE

233 Pa6ota cubl
234 MOoOIIHOCTH CHIEI
)35 Kunernueckast sHeprusi MaTepUAIbHOM TOYKH.
o TeopemMao KUHETHYECKON SHEPTUH
[TorennuanbHas sueprus. [loreHunanbHas sHeprus
236 yIpyro ne(popMUPOBAHHON HPY>KUHBI.
o [TorennuanbHast SHEprus Tena BOJIM3U
MOBEPXHOCTU 3eMIIU
[TorennuanbHbIe U HEMOTEHIMATIbHBIE CUIIBL. CBA3b
237 paOOThl HEMOTEHIHAIbHBIX CHUJI C H3MEHEHHEM
o MEXaHUYECKOM HHEPruu CHUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOM dHEPTrun
2.3.8 VYrpyrue n Heynpyrue CTOJIKHOBEHHS
239 TexHudeckue yCTpPOMCTBA: JBHIKEHHE PAaker,
o BOJIOMET, KOTIEP, MIPYKHHHBIH MHCTOJIET
[Ipaktnyeckue  pabGotel.  M3ydeHue  cBs3u
53,10 CKOpOCTEHl  Teln  HpU  HEYNpyroMm  yzaape.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM
MEXaHUYECKON YHEPrUu Tena

3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINHAMUKA
H##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KHMHETHYECKON Teopuu. BpOyHOBCKOE NBHIKEHHE.
Huddysus. Xapakrep JBUKCHUS u
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mogaenu cTpoeHusi Ta30oB, KUAKOCTEH W TBEPIBIX

3.1.2 TeJl 1 OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE
3THUX MOJEJIEH

313 Macca  momekysn.  KonuuectBo — BemiecTsa.

31 [Tocrosannas ABoraapo
' 314 TennoBoe pasHoBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus
Mogens uneanpHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HJI€aIbHOTO
rasa
AOconoTHasE TemrepaTypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM SHEPruu TEIUIOBOTO JBUKEHUS
yactuil raza. [llkana temneparyp KenbBruHa

317 VpaBuenue Knaneiipona — MenneneeBa. 3akoH

JanpToHa
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["a30BbIe 3aK0HBI. M30mpoLiecChl B UACaTBLHOM ras3e
C TTOCTOSITHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEPMA,
n30x0pa, nu3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckne pabotel. M3mepenue  macchbl
BO3yXa B KIaccHOW KomHaTe. MccnemoBanue
3aBUCUMOCTH MEXAYy DapamMeTpamH COCTOSTHUS
pa3pexkEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMMKN

3.2.1

TepmonuHamuueckass  cucTeEMa. BryTtpeHnHss
SHEPrusl TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOObI
e€ N3MEHEHNA

322

KonnyectBo Temnotel u paboTta. BHyTpeHHss
SHEPrusl OJHOATOMHOI'O UEAIBHOIO rasa

3.23

Buger TeIIoNepe1aun: TETUIONPOBOJHOCTb,
KOHBEKIMA, WU3Ny4eHue. TermnoéMKocTh Tena.
VYnaenpHas TemJIoEMKOCTH  BellecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPH TEIUIONIEpEIaue

3.24

[lepBelii 3akOoH TepMoaMHAMHUKH. [IpumeHeHune
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K MU30IIPOLIECCAM.
I'paduueckas uHTEpIIpeTays paboThI raza

3.25

TemoBele  MammHbl.  [IpuHOMOBL  IEUCTBHS
TEIJIOBBIX MammH. [IpeoOpa3oBanus >HEPruu B
TEIUIOBBIX MammHaxX. KoddduuueHt mnoae3Horo
nevicteus (manee — KIIJ[) TeruioBod MamiuHBI.
[uxn Kapno u ero KITJ]

3.2.6

Bropoii 3akoH TepmommHamukn. HeoOpatmmocTh
IIPOLIECCOB B Mpupone. TeluioBble JBUTATEINH.
DKoJ0ru4eckue npooaeMbl TEII0O3HEPTETUKH

3.2.7

TexHuueckue ycTpoucTBa: JBUraTelb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOAMIBHHUK, KOHAUIIMOHEP

3.2.8

[Tpaktrueckue paboTel. M3MepeHnue yAeIbHOU
TEIUIOEMKOCTHU

3.3

#i#tPar#H## AT PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

I[NEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHjaeHcauus. VMcnapenue u
KMIIEHHE. YJelbHas TeIoTa I[apooOpa3oBaHus.
3aBUCUMOCTb TEMIEPATYpPbl KUIIEHUSI OT 1aBJICHUS

332

AOcomoTHasT ¥ OTHOCHUTEJbHAas  BJIAXKHOCTh
Bo3ayxa. HacelmeHHslil map

3.33

TBépnoe Teno. Kpucrammuueckne u amopdHbIe
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Tesla. AHU30TPOIUS CBOMCTB KpUCTALIOB. JKuakue
KpucTauibl. COBpEMEHHbBIE MAaTEPHUAIIBI

334

[ImaBnenue u Kpuctaimsauus. Y AeiabHas TEMI0Ta
iassieHus. Cyonumanus

3.35

yr)aBHCHI/Ie TEIIOBOIo OanaHca

3.3.6

TexHuueckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH ITOTYUEHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktuyeckne paboThl. V3MepeHHE BIAKHOCTH
BO3yXa

SJIEKTPOAMHAMUKA

4.1

#i##HPart##IJIEKTPOCTATUKA

4.1.1

Onexrpuzanus Tena. DIeKTpuueckuil 3apsan. lsa
BH/JIA DJIEKTPUUECKHX 3aps10B

4.1.2

[IpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOJHUKU

4.1.3

3aKkoH COXPAaHCHUS SJICKTPUUCCKOTO 3apsaa

4.1.4

B3aumoneiicteue 3apsanos. 3akoH Kynona

DneKTpuYecKoe ToJIE. Hanpspxk€HHOCTD
JJEKTpUYECKOro noust. IIpuHnun cyneprno3unum.
JInHnn HanpsKEHHOCTH SJIEKTPUYECKOTO OIS

PaGora cul 3JIEKTPOCTATHYECKOTO OJIA.
IloTrenuuain. PazHocTh NOTEHIIMATIOB

HpOBO,I[HI/IKI/I N OUOJICKTPUKHW B IIOCTOSAHHOM
QJICKTPHUICCKOM I10JIC. I[I/ISJ'ICKTpI/I‘ICCKaH
IMPOHUTTACMOCTDb

OnektpoémkocTh. Konnencarop. 31eKTpoEMKOCTh
TUIOCKOTO KOHJICHCATOpa. DHEPrus 3apsHKCHHOTO
KOHJ/IeHCcaTopa

Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
JNIEKTPOMETP,  DIEKTPOCTAaTHUYECKAs  3alllMTa,
3a3eMJICHHE  JJIEKTPONPHOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED

4.1.10

[IpakTuueckue paboThI. N3mepenue
ANEKTPOEMKOCTH KOHAEHCATOpa

4.2

#H##HPar###TIOCTOSHHBIN JIEKTPUYECKHI TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VcnoBus CYIIIECTBOBaHUS OCTOSIHHOTO
ANEKTpUUecKoro Toka. Mcrounukm Toka. Cuia
ToKa. ITOCTOSIHHEIN TOK
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422

Hamnpspxenune. 3akon Oma a1 ygacTka 1enu

423

DNEKTPUUYECKOE  CONPOTHUBIICHUE. VY nensHOE
COIMPOTUBJICHUC BCIICCTBA

4.2.4

[TocnenoBarensHOe, MapajlielbHOE, CMEIIaHHOE
COEJIUHCHHE MMPOBOTHUKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH Jkoyis —
Jlenma

4.2.6

MOIIHOCTh QJICKTPHUYCCKOI'0 TOKA

4.2.7

anekTponBrkymas cuna (manee — OAC) u
BHYTPCHHEE CONPOTUBIICHUE HWCTOYHHKA TOKA.
3akon Oma  mi1g  m1onHOM  (3aMKHYTOM)
ayiekTprueckoil rienu. KopoTkoe 3amMbIkaHue

4.2.8

DNeKTpoHHasi MPOBOJAUMOCTD TBEPJBIX METAJIIOB.
3aBUCUMOCTh  CONPOTUBIICHUS  METAIJIOB  OT
temrneparypsl. CBEpXIIpOBOIUMOCTh

4.2.9

OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

4.2.10

[TonynpoBonnuku. CoOCTBeHHass U IpUMecHas
IIPOBOAMMOCTD IOJIyIIPOBOAHUKOB. CBOMCTBa p-n
nepexoza. IloxynpoBogHIKOBBIE TPHOOPHI

4.2.11

DIIEKTPUYECKHI TOK B AIEKTPOIUTAX.
DAEKTPOIUTUYECKAs JUCCOUAIUS. DIEKTPOIIN3

4.2.12

DnekTpuyeckuil TOK B razax. CaMOoCTOSTENbHBIA U
HECAMOCTOSTENbHBIM pa3psAn. PasinuHble TUIBI
CaMOCTOATENIbHOTrO pa3psana. Monuusd. [Lazma

4.2.13

TexHuueckue ycTpoicTBa: aMnepMeTp, BOILTMETP,
peocrar, UCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTebHbIE npudopHI,
DIIEKTPOOCBETUTENBHBIE  MPHOOPBI, TEPMOMETP
CONPOTHUBIIEHUS, BAKYYMHBIN JUOJ, TEPMUCTOPBI U
($OTOpE3UCTOPHI,  MOITYNPOBOJHUKOBBIA WO,
rajbBaHUKa

4.2.14

[IpakTnueckue paboThl. M3yueHue cMeEnIaHHOTO
COEIMHEHMS PE3UCTOPOB.

N3mepenne DOJIC wucTOYHMKA TOKa M €ro
BHYTpEHHEro  conpotusieHus.  HaOmronenue
ANIEKTPOJIA3A

11 KIIACC
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Kon Koanposepsiemoro
IIpoBepsiemMble 3j1€eMeHTHI COIePKAHMS
pasaejsa  3JieMeHTa
4 DJIEKTPOAVMHAMUKA
#i#Par###MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA MHAYKIA
431 ITocTostHHBIE MarHHUTHI. BzaumoneticTBre
o MOCTOSTHHBIX MAIHUTOB
MarnutHoe 1osie. BekTop MarHuTHOM UHAYKIUH.
439 [Ipunnun cynepnosuuuu. JIMHUM MarHUTHOU
e uHIyKnud.  KapruHa — OMHAE  MarHUTHOM
WHIYKIIAH TOJIS TOCTOSTHHBIX MarHUTOB
MarnuTHO€ 1noJie MpoBOJAHMKA ¢ TOKOM. KapTtuna
JIMHUW TIOJISI JIMHHOTO MPSIMOTO MPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHMKA, KaTYIIKU
¢ TokoM. OmeiT Opcrena. B3aummopeiicTBue
MIPOBOJIHUKOB C TOKOM
434 Cuna AMmepa, e€ MOJlyJib U HalpaBJICHUE
Cuna Jlopenua, €€ Moayidb W HalpaBJICHHE.
435 JIBro>keHUE 3apsHKEHHOM YacTHIBI B OJTHOPOJHOM
MarHuTHOM noJje. Padora cunsl Jlopenia
43.6 SBneHue MeKTPOMAarHUTHON UHIYKITUH
4.3.7 [ToTok BeKTOpa MATHUTHOW UHAYKIIUU
43 438 OJC wHAYKIMH. 3aKOH SJIEKTPOMArHUTHOU
o unxyknuu Gapajges
Buxpesoe anexkrpuueckoe noiue. 9/C nnaykuuu
4.3.9 B IPOBOJHUKE, ABIKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SABnenue camomnaykiuu. 3/C
o CaMOMHIYKIHH
43.12 DHeprusi MarHUTHOTO MOJIsl KATYLIKU C TOKOM
4.3.13 DJIEKTPOMArHuTHOE ToJIe
Texunueckue YCTpOWCTBA: [IOCTOSIHHBIE
4314 MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOBUTATEIND,
o YCKOPHUTENIN DIIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
[Ipaktuyeckue paboThl. M3yueHue MarHUTHOTO
IOJIS1 KaTYLIKU ¢ TOKOM. McciietoBanue AeMCTBUS
4.3.15 [IOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue  siBIGHUS — DJIEKTPOMArHUTHOM
WHIYKITAN
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KOJIEBAHUA 1 BOJIHBI

5.1

##HPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarenpuas CHCTEMA. CB00OOIHEIE
KoJIeOaHusl. l"apmonnueckue KoJieOaHwMsI.
[lepuon, yacToTa, aMIIUTy1a U da3a KojaeOaHuit

[IpyxuHHBIN MasITHUK. Maremarnueckui
MasATHHUK

YpaBHeHHE TrapMOHUYECKHUX KoJeOauuii.
Kunematnueckoen [IUHAMUYECKOE OIMCAHUE
KOJIE0ATEIBHOTO ABMKEHUS

IIpeBpaiieHne SHepruM NpU TaPMOHHUECKUX
konebaHusax. CBA3p aMIUIMTYIbl  KojeOaHMH
MCXOJIHOM BEJIMYUHBI C aMIUIUTYyJaMH KoJeOaHUH
€€ CKOPOCTU U YCKOPEHMUS

KonebaTenpHbIi KOHTYD. CBoOoxanbIe
JJIEKTPOMArHUTHBIE KOJICOAHUST B HICATLHOM
KOJIeOATEeIbHOM KOHTYpe. AHAIOTHUS MEXIY
MEXaHUYECKUMHU u AIIEKTPOMATHUTHBIMU
konebanusmu. Popmyrna Tomcona

3akoH COXpaHCHUA OHEPrun B HACAIIBHOM
KoJIeOaTeIbHOM KOHTYpPC

BeIHYXIIeHHBIE ~ MEXaHHYECKHe  KoJeOaHWUs.
Pesonanc. Pe3onancHas kpuBas. BelHyXIeHHBIE
SJICKTPOMAariuTHBIC KoJieOaHusI.

IlepemeHHbII TOK. CunycounanbHbIi
IIEPEMEHHBIN TOK.

MOH_[HOCTB INEPEMECHHOI'O TOKaA. AMHHI/ITy,I[HOC u
HeﬁCTBYIOIHee 3HAa4YCHUC CHIJIBI TOKa n
HaIPS?KCHUA

5.1.10

Tpanchopmarop. IlpousBoacTBo, mepemaya u
norpebdieHue 3IEKTPUIECKON SHEPIUH.
OKOJIOTMYECKHE PUCKU TPU  MPOU3BOJCTBE
ANEKTPUUECKOMN SHEPTUH. KynbsTypa
HCIIOJIb30BaHUS AIEKTPOIHEPT U B
MMOBCEHEBHOW KU3HU

5.1.11

Texnuueckue YCTpOMCTBA: cericMorpad,
ANEKTPUYECKUI 3BOHOK, JTMHUH 3JIEKTponepeaad

5.1.12

[IpakTnueckue paboTHI. Hccnenosanue
3aBHCHMOCTH IE€pHOJa MajblX KojeOaHui rpysa
HAa HHUTH OT JUIMHBI HHUTH M Macchl Ipy3a.

HccnenoBanue mepeMEeHHOTO TOKa B IIENU U3
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MOCJIEZIOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpa

52

#HPar#MEX AHNYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacrnpocTpaHeHUsI. [Tepuon. CkopocTb
pacmpocTpaHeHus ¥ JIIMHA BOJHBIL. [lomepeunsie
Y TIPOJIOJIbHBIE BOJHBI

522

###Par###  Uurepdepentus u  audpakius
MEXaHUYECKUX BOJH

523

3Byk. Ckopocth 3Byka. ['poMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

524

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3ITy4EHUS
ANEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B 11 U B a1eKkTpoMarHuTHoO# BoJHE B
BaKyyMe

5.25

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPAKECHHUE,
MIpesIoMIICHUE, noJisipu3anus, mudpaxus,
untepdepeniusa. CKOpOCTh 3IEKTPOMATHUTHBIX
BOJIH

5.2.6

[llxana snexTpomMarHUTHBIX BOJH. [IpnMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHI:I paanocCBiA3n n TCICBUACHUAA.
Panuonoxkanus. DneKTpoOMarHuTHOE 3arpsi3HEHNE
OKpYKaroIlei cpeabl

528

TexHuyeckue yCTpOiicTBa: MY3bIKaTbHbBIE
WHCTPYMEHTHI, yIbTPa3ByKOBask JUATHOCTHKA B
TEXHUKE U MEIULMHE, pajgap, paguolpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-meuyn

53

##HPari##OIITUKA

5.3.1

[IpsMonuHENHOE pacCIpOCTpPAaHEHHE CBETA B
oaHOpoaHOM cpexe. JIyd cBeta

532

OtpaxkxeHne cBeTa. 3aKOHbI OTpPa)KECHUSI CBETA.
[TocTpoenne n300paxxeHM B IJIOCKOM 3epKajie

533

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOIIOTHBIN MOKa3aTeab MpeIoMIICHHUS

534

[TonHoe BHyTpeHHee oTpaxkenue. lIpeaenbHbI
YTOJI IOJTHOT'O BHYTPEHHETO OTPAKECHUS

535

Hucnepcusi cBeta. CnoxHBIM cocTaB 0enoro
cBeta. IIBeT

5.3.6

Cobuparorie 1 paccerBaromue JUH3LI. TOHKas
nuH3a. DOKYCHOE pacCTOSHUE U ONITUYECKas cuila
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TOHKOM JnuH3bI. IlocTpoeHue u3zo0pakeHUil B
coOMpaIIUX U  pPacCeuBAIOLIUX  JIMH3aX.
®dopmyJiia TOHKOM JIMH3BI. Y BEIMYEHUE, 1aBAEMOE
JIMH30H1

537 [Ipenensl  NPUMEHMMOCTH  I€OMETPUYECKOU

OIITUKH

Wutepdepenius CBeTa. KorepenTtHsie
538 WCTOYHUKHU. Y CIIOBUS HAOJIIOAEHUS MaKCUMYyMOB

U MUHMMYMOB B HMHTEp()EPEHLUMOHHOW KapTHHE
OT JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakius ceta. [IudpakumoHHas pemeéTka.
539 VYcnoBue HaOMOIEHHUS TJIaBHBIX MaKCHMYMOB

IpU TMAJCHUH MOHOXPOMATHMYECKOIO CBETa Ha
T(QPaKIIUOHHYIO PEIIETKY

5.3.10 [Tonspuzanus cBera

TexHuueckue  ycTpoucTBa:  OYKM,  JyIa,
5311 ¢oroanmapar, MPOEKIIMOHHBIN arnmapar,
o MHKDPOCKOII, TEJIECKOII, BOJIOKOHHAsl OIITHKA,

IUGpaKIOHHAs PEIETKA, MOISIPO

[Mpaktrueckre paboThl. V3MepeHre moKa3zaTels
5312 NPEJIOMJICHUS. UccnenoBanue CBOWCTB
o n300pakeHuit B TnH3ax. HabmoaeHue qucnepeun

CBCTa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunb MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [Toctynatsr TEOpUHU
6.1 OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh  MOMYJIS
CKOpOCTM  CB€Ta B  BakKyyme, IPUHLHUII
OTHOCUTEIILHOCTH DUHIITEHHA

6.2 OTHOCUTEIILHOCTD OIHOBPEMCHHOCTHU.
' 3aMCI[J'IeHI/Ie BPCMCHHU U COKpPAIICHUEC JJIUHDbI

6.3 DHeprus U UMILYJIbC CBOOOIHOM YaCTHIIbI

CBsi3b  Maccel € DSHEPrHEl MW HUMIYJIbCOM
6.4 CBOOOHOM YacTHUIIBI. DHEPTHsI TTOKOsI CBOOOTHOU
YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

H##Par###JIEMEHTBI KBAHTOBOM OIITHUKU

®otonsl. @Dopmyna Ilmanka cBSI3W dSHEpruu
7.1.1 ¢boToOHA C ero 4yacToTOil. DHEprusi U HMITYJIbC
¢dotoHa

7.1.2 OtkpbiTue U uccaenoBanue  ¢Gotorddekra.
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Omerter A.I'. CtoneroBa. 3akonsl poTtorddexra

VYpaBuenne OifHmTeiina i poTorddexra.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

JaBnerue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE NEHMCTBUE CBETA

Texuuueckue yCTpOiicTBa: (b OoTORIEMEHT,
dboTogatuuk, comHevHas 0aTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mognens atoma Tomcona. OnbiTsl Pesepdopna
10 UCCJIEIOBAHUIO CTPOEHUS aTOMa.
IInanerapHas mozens aroma

7.2.2

[Toctynatel bopa. W3zinyyeHue U MOIIONICHUE
(OTOHOB MpHU HEpexojie aTOMa C OJJHOTO YPOBHS
sHepruu Ha Jpyroil. Bunbl cnektpoB. Cnektp
YPOBHEM 3HEPrUM aToMa BOJOpOa

7.2.3

BonnoBsie cBoiicTBa yactuil. Bonnsl ne bporis.
KopnyckynspHo-BoIHOBO# Jlyaau3M.
Judpakiys 5JeKTPOHOB Ha KpUCTAIIaX

7.2.4

CrioHTaHHoe n BBIHYKACHHOC H3JIY4YCHHUC.
YCeTpoicTBO U IPUHITUTT PAOOTHI J1azepa

7.2.5

TexHn4yeckue ycTpoicTBa: CIEKTPAIbHBINA aHATIN3
(criekTpockoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[IpakTrueckue paboTHI. Ha6nronenue
JMHEWYaTOTO CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonsl HaOII0EHUS u perucTpanuu
AJIIEMEHTAPHBIX YaCTHII

7.3.2

OTkphITHE PagMOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompegeneHuro  cocraBa
paanoakTuBHOTO M3nyudeHusi. CBoiicTBa anbda-,
oera-, raMmma-Hu3JIy4eHHUs. Brnusinue
PaIMOAKTUBHOCTH Ha KUBBIC OPTaHU3MBI

7.3.3

OtkpeiTHE TpOTOHA W HeWTpoHa. HykioHHas
Mozenb sigpa ['eitzenOepra — MBanenko. 3apsyg
anpa. Maccosoe uncio saapa. M3oromnst

7.3.4

Anbda-pacnian. DIEKTPOHHBI M TO3UTPOHHBIHI
OeTa-pacma. [Mamma-uznydenue. 3akoH
paZMoaKTUBHOTO pacnaaa

7.3.5

OHeprus cBsi3U HyKJIOHOB B siipe. Sl iepHbIe CUJIBL.
JledexT macchl sapa

7.3.6

Anepuelie peakiuu. JleneHne u CUHTE3 sAEp
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7.3.7

Anepubii  peaktop. TepMosnepHBI CHHTES.
[IpoGaeMbl 1 IepCIEKTUBHI SAAEPHOU YHEPTETUKH.
DKOJIOTMUECKHUE aCIEKThI IAEPHON SHEPTETUKHU

7.3.8

OnemeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
@yHIaMEHTAJIBHBIE B3aUMOICUCTBUS

7.3.9

TexHuueckue ycTpoHCTBa: J03UMETp, Kamepa
Bunbcona, siepHblit peakTop, aToMHasi bom0a

7.3.10

[IpakTuueckue paboThl. VccnenoBaHue TpPEKOB
4acTHIl (10 TOTOBBIM (hoTOrpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro Heba. Co3Be3ausi, spKkue 3BE3IBI,
IUTAHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneunas cuctema. [lnmaHeTsl 3eMHON TPYIIIBL.
HJ’IaHeTBI-FI/IFaHTI)I n UX CHYTHI/IKI/I, KapJ'H/IKOBI)Ie
wianeTbl. Manble Tesra COTHEYHOU CUCTEMEI

8.3

Connne, ¢dorochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Nctounuk sHepruu CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKHU: Macca,
CBETHMOCTb, paauyc, TeMIeparypa, X
B3aUMOCBs3b. Jlnarpamma «CHeKTpajibHbIA Ki1acc
— CBETHUMOCTE). 3BE3 bl TJIaBHOHU
MOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTD ans 3BE3] rJIaBHOM
IOCIICJOBATEIILHOCTH

8.6

H#H##Par##HBuyTpeHHee CTpOEHUE 3BE3 M.
CoBpemeHHbIE MIpeICTaBICHUS 0
MPOUCXOXKACHUN U 3Boitoruu ConHIa U 3BE3N.
Dtanbl KU3HU 3BE3]T

8.7

Meunsiii [1yTs — Hama ['anaktuka. CiupanbHas
cTpykrypa ['ajakTuku, pacmpeneiacHue 3BE3N,
rasa u neuta. [lonoxxenne n neuxenune ConHua B
lNanakruxe. [Imockas u chepuueckas
noacuctemsl ['anakTuku

8.8

Tunbl ramakTuk. PaauoramakTuku W KBazapsbl.
UEpHbie AbIPHI B Ipax raJIaKTUK

8.9

Bcenennas. Pacuupenne Bcenennoil. 3akoH
Xab6ma. Paz0eranue ranaktuk. Bospact u panuyc
Bcenennoii, teopus bonbsmoro B3peiBa. Mozens
«ropsiueit Beenennon». PennkroBoe n3inydeHne

8.10

MacmtaGHast CTpyKTypa Bcenennon.
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MeraranakTuka.
aCTPOHOMUU

Hepeménnsie

poOIeMbI
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMSA K NMPeEIMETHBLIM pe3yJibTaTaM
MPoBEPsAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
TpedoOBaHMSI o01ero oopazoBaHus

CdopMUpOBaHHOCTh yYMEHHI pPACIO3HABATH (DU3MUECKHE SIBIICHUS

(npoueccm) 1 OOBSCHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bna;[eHHe OCHOBOIIOJararommuMmn (I)I/I3I/I‘IGCKI/IMI/I INOHATUAMU H

BCJIIMYMHAMHU, XapaKTCPU3YIOILINMU CI)I/ISI/I‘ICCKI/IG MMPpOLCCChI

CdopMUpOBaHHOCTh YMEHUW TPUMEHSATH 3aKOHBI KJIACCHUECKON
MEXaHUKH,  MOJIKYJSIpHOW  GU3MKM U TEePMOJUHAMHKH,
AJIEKTPOIMHAMHKHN, KBAHTOBOW (DM3HMKH IJIsi aHAIHM3a U OOBICHEHUS
SBJICHUM MUKpOMHpa, MaKpOMHUpa U METaMHpa, pazindyaTh YCIOBUS
3 (rpaHH1IBI, 00TACTH) MPUMEHHUMOCTH (PU3HMUECKHUX 3aKOHOB, TIOHUMATh
BceoOuil xapakrep QyHAaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB; aHAJIU3UPOBATh (PU3UUYECKHE
MPOLECCHI, HCMOJIb3ySl  OCHOBHBIE  IIOJIOKEHMS, 3aKOHBl U

3aKOHOMCPHOCTH

CdopMUpOBaHHOCTE YMEHUSI pa3inyaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3NIEeCKUX TeN U MPOIECCOB (SBICHUI)

CdopMupoBaHHOCTE YMEHHS peliaTh pacdyE€THBIE 3a7aud C SIBHO
3aJJaHHOW W HEsIBHO 3aJaHHON (PU3MUeCcKON MOJENbI0: HA OCHOBAaHUU
aHaJgM3a yYCJIOBHS BBIOWpATh (PU3WYECKHE MOJIETH, OTBEYAOIIHE
TpeOOBaHUSIM 3a/1auu, MIPUMEHSATD hopMyIIHI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  MOCTYyJaThl  (PU3UYECKHX TEOpUidl  Mpu
UCIIONb30BAaHUU  MAaT€MaTHYEeCKMX METOJOB  pelIeHus  3ajad,
MPOBOJUTh  PAcuy€Thl HAa OCHOBAaHWW HWMEIOIIUXCSA  JTaHHBIX,
aHAJM3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATH METOMBI PEUICHUS C

Y4ETOM MOITYYEHHBIX PE3YJIBTATOB

Pemrate kauecTBeHHbIE 3a7a4M, TPEOYIOIINE IPUMEHEHUS 3HaHUHN U3
pa3HBIX pa3eioB IIKOJIBHOTO Kypca (U3MKH, a TaK)Ke MHTErpaluu
6 3HaHUW W3 JPYrUX TMPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA:
BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY pPacCyXJACHUW C OMOpod Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H3PI‘-I€CKI/IG SIBJICHUA
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Brnanenne ~ OCHOBHBIMHM ~ METOAAMM  HAy4YHOTO  IIO3HAHUA,
UCTIONb3YeMBbIMU B (PU3UKE: MPOBOAUTH NpPSMbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIWYMH, BBIOMpAas ONTUMAJIBHBIA CIOCOO
WU3MEPEHMS U UCIOJb3Ys U3BECTHBIE METO/BI OLEHKU IOIPEIIHOCTEN
U3MEPEHUM, IPOBOAUTH HMCCIEAOBAHUE 3aBUCUMOCTEN (U3UYECKUX
BEJIMYMH C HCIOJb30BAHUEM TIPSAMBIX HM3MEpPEHHH, OOBICHATH
HOJyYEeHHBIE PEe3YyJIbTAThl, UCHIONb3YS (PU3UYECKHE TEOPUH, 3aKOHBI U
HIOHSATHS, U JIeNaTh BBIBOJIbI; COOIIOIATh MpaBuiia 0€3011acHOro Tpyia
IpU MPOBEICHUU HCCIEOBaHUM B paMKaxX y4eOHOro 3KCIepuMEeHTa
U y4eOHO-MCCIIeIOBATEeIbCKON JAEATENbHOCTH C HCIOJIb30BAaHUEM
IUPPOBBIX ~ M3MEPUTEIBHBIX  YCTPOWCTB U JIaOOPAaTOPHOTO

000py1oBaHUS

ChopMupoBaHHOCTh yMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSI  OBITOBOM W MPOW3BOJICTBEHHOW  JESATEIHHOCTH
YeJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU TIPOIECCAMM, C TO3UIUH
DKOJIOTUYECKON O€30MacHOCTH; MPEICTaBICHU O pPaluOHAIEHOM
NPUPOJONONIB30BAHUM, a TakKe pa3yMHOM  HCMOJb30BAaHUHU
JOCTMKEHU HAyKW W TEXHOJIOTMWA Uil JAJIbHEHIIEro pa3BUTHS

4eJI0BEUECKOr0 O0IIECTBA

OBnaseHue pa3aUuHbIMM cHocobamu paboTel ¢  uHpopMaluen
(¢U3MUEeCKOro COAEp)KaHUS C  HCIIOJIB30BAaHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUI KPUTHUYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOTydyaeMoil nH(opManuu

10

CdopMUpOBaHHOCTh YMEHUH MPUMEHITh OCHOBOMOJATaoIIUe
aCTPOHOMUYECKUE TOHSATHUS, TEOPUHU M 3aKOHbI Ui aHaIW3a U
00BsICHEHUST (PU3HUYECKUX TPOIECCOB, MPOUCXOAIINX Ha 3BE3/IaxX, B
3BE3JHBIX CHUCTEMAX, B MEXIAJIaKTUUYECKOM CpEAE; JBUIKECHHUS

HeOECHBIX TeJI, SBOJIIOLMY 3BE31 1 Beenennoi
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INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

1O ®U3UKE
Kon
Kon .
pa3aena/t IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
JIeMEeHTAa
€MbI
1 MEXAHHUKA
1.1 KMHEMATUKA
11 Mexanuueckoe IBIDKEHUE. OTHOCHUTEIBHOCTE
o MexaHuueckoro asmxkenud. Cucrema orcuéra
MarepuanbHas TOUKA.
A |
E&€ pamiyc-BeKTop:
Fr)=(xle) e ) =(2)),
TpaeKTopIis,
I[IepeMEeIneHIIE.
1.1.2 PMes '
N =i(t)-Fe)=h—R= T
= (Ax, Ay, Az),
Iy Tb.
CHoxeHHe HEPEI\-le.‘IIIEHIIfII
N =N, + I,
CKopocTh MaTepUaIbHOM TOYKH:
_AF s g .
O=—o =i'=(v,.v,.U_).
Ax : : 3
v,=—| =X/, aHaJIOIm4HO v, =y, v.=Z,.
1.1.3 . P .

CrozxeHie CKOpocTeil: o, =0, + 0, -
Brrunciaenue NEepeMCUICHUS U ITYTH MaTepHaHLHOﬁ TOYKHU
npu HpSIMOJIHHefIHOM JABWXXCHWHU BJOJIb OCH X II0

rpaduKy 3aBUCUMOCTH Vy(t)
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i . Av
YCKGPEHIIE MaTePHAJIbHOII TOYKIL: a = — =u,
=3

1.1.4 At
Au — -
a =—- =(uv,) . aHAIOTHYHO a, =(v, |, a.=(t
50 ' CC T
PaBHOMepHOG HpHMOJ’IHHCﬁHOC JABHMOKCHUC!
x(t) = xg + Uyt
x(7)
0
+
1.1.5
v (t) — voy = const
X
®
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Ox

const

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

at”
x(f)=x,+uv,t —rT

v(t)=vu, +at
a,. = const

g | ¥
e

fo = Ul:c = Eax [‘Yl - xl]

L
]._.[pII JBIDKESHINI B OTHOM HalpaBIE€HHI IIYVIE S = —

CBoOoaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHMUS.

Vi

Yo a

(0] Xo x

JIBr>keHue Tesna, OpOIIEHHOTO MO/ YIJIOM 0, K TOPU30HTY:

’ x(f)=x, + U, t=x +Uycosa-t

4 g . 2
v =y, + 0,1 +-‘T =y, + Uysina -7 — STT
. e e

fu_{_ )=y, =v,cosa

| v (t)=v,, +g 1t =v,sino— g

[&.=0

<

Lg_r =—g =const
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KpuonuneriHoe nBuxeHue. [[BrkeHne MaTtepruaibHOM
TOYKH IO OKPYKHOCTH.

VYri0Bast v IMHENHHAs CKOPOCTh TOYKHU:

v =wR

wR

IIpy paBHOMEPHOM JBHKEHHUH TOYKH 10 OKPYKHOCTH

a):zTn:Zm)

2w

2o

. LleHTpoCTpeMUTENBHOE YCKOPEHUE TOUKH:

272

112




c

R
. [lonHoe yckopeHue maTepuaibHONU TOUKU

TBépnoe Teno. IlocTynarensHoOe U BpalaTesbHOE

1.1.9
JIBUKEHUE TBEPIOTO Tena
1.2 JINMHAMUKA
121 HNuepumanshubie  cucteMbl orTcuéra. [lepBblil  3aKkoH
o Herorona. [Ipuniun otHocuTensHOCTH ["anunes
Macca Tena. IInoTHOCTh BemecTna:
_m
=y
1.2.2 P
vV
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1.2.3

Cuna. [TpyHIMN Cyneprio3uiyu CUiL:

- - -

FpaBHoneMCTB =F1+F+..

paBHOZEHCTB
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1.2.4

Bropoii 3axkon HproToHa: Ui MaTepuaJbHOM TOYKHU B

nco

— N

Fl = maq

Ap = FAt
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1.2.5

p

F
At
npu

F = const

F

const
-
Fl: F 21

Tpernii 3akoH HpIOTOHA [71s1 MaTEPUAIIBHBIX TOYEK:

-

Fip =-Fn

12
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21

1.2.6

3akoH BCCMUPHOTI'O TATOTCHUA: CUJIbI HPUTAKCHUA MCIKIAY

TOUYCYHBIMHU MaCcCaMHU paBHBI
miyniy

F=G =2
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Cuna TDKECTH. HGHTp TSOKECTH TeNa. 3aBUCUMOCTh CHIIBI

TSDKECTH OT BBICOTHI h Haa MNOBCPXHOCTHIO IUIAHCTBI

panuycom RO:

mg

(R

h)

GMm

mg

_ GMm
(Ro +h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

F,=—kx
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—kx

Cuna tpenusi. Cyxoe TpeHHe.

Cuna TpeHUs CKOJIbKCHUS:

Fip=uN
F
™
UN
1.2.8
Cuna TpeHus MOKOs:
Frp <uN
F
™
<
UN
Koaddunment tpenus
JlaBienue:
F
1.2.9 P==
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1.3

CTATHUKA

=

F

MOMEHT CHIJIBI OTHOCUTEILHO OCH BPAIICHHUS:
IM| = F1, rae | — medo cubl

-

F
1.3.1
F
OTHOCUTEIIBHO  OCH, Ipoxojdmer dyepe3 Touky O
MEPIEeHIUKYISIPHO PUCYHKY
Hentp macc Tena. LleHTp Macc cucteMbl MaTepUATIbHBIX
TOYEK:
1.3.2

- -

_mry+mpry + ...
UM —

mq+nmp+ ...
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B onHOpogHOM T0OJIE TSXKECTH

-

(g = const)

const)
IIEHTP MAacc Tejla COBMAJIAET C er0 LEHTPOM TSHKECTH

1.3.3

VYcnous paBHoBecust TBEpaoro tena B MCO:
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(M +M,+...=0

[E—*—Fz +...=0

HHHPar#tH#
3akon Ilackans
1.34
JlaBiieHue B )kukocTH, nokosieics B UCO:
p =po+pgh
p
#H#HPar## | P
1.3.5
0
_l’_
pgh
3akoH Apxumena:
FApx = —Ppgyirec
F
HHHPar#tH#
1.3.6 Apx
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BBITCCH

€CJIH TEJIO M KUAKOCTh ImokosaTcs B MCO, To

Fppx = P8 Vebirec

F
Apx

gV
VYcnoBue miaBaHus Te

1.4 3AKOHbBI COXPAHEHN A B MEXAHUKE
NMnynsc MaTepuanbHOU TOUKU:
p =mo
p
HHHP artH#
1.4.1
m
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HAHP arfHH#
1.4.2

I/IMHyJ'IBC CUCTCMBI TCII:

p=p1+p2+..
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3aK0H U3MCHCHUS U COXPAaHCHUS UMITYJIbCaA:

B CO

-

Ap =Alp1 +p2+...) = FlguewnAt + Foppeun At + -

A(

HHHP artH#
1.4.3 |
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1 BHEIIH

At

2BHEIH

At

B CO , ecnmu

Ap=Alp1+pa+..)=0
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, €CITH

— -

FlBHeLIJH + FZBHeLIJH +..=0
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I BHEIIH

2BHEITH

PeakTuBHOE IBUXKEHUE

F

HHPartH#

1.4.4 PaGota cunbl Ha MajIOM NepeMeleHUN:
A= |.F_'| |Af| -cos u=F, - Ax
<(?

0}

1.4.5 MouHOCTb CHUIIBIL:

€CJIK 3a BpEM

At
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At

paboTa CUJIbl U3MEHSETCS Ha , TO MOIIIHOCTb CHJIBI
AA

P=— =F-v-cosa
.ﬁf Ar—

1.4.6

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKU:

2 2
mo p
Ewm = =

2 " 2m

KUH

mvy

2m
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3aK0H M3MCHCHUS KHHETUYCCKOM OHEPTHUU CUCTCMEL

MarepuanbHbiXx Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

HOTCHHI/IaJIBHaSI SHEPTIUs:
JJI1 IOTCHIHMAJIBHBIX CHJI

A12 = Ell‘IOTeHLI, - E2I‘IOTeHLl, - AEI‘IOTEHLI,

InoreHn

210TeHIT

AE

TOTEHI]

131




[ToTenumanpHast YHEPTU MATEPUATIBHON TOYKH B
OJHOPOJIHOM I10JI€ TSKECTH:

EI‘IOTeHLJ, = mgh

TIOTEHI]

mgh

[ToTenunanpHas 3Heprus ynpyro neopmMupoBaHHOTO

TCIa.
-
noTeHL, 5
E
IOTCHIL
2
kx
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1.4.8

3aKOH U3MEHEHUSI U COXPAHCHHSI MEXaHUYECKOW SHEPTHU:
Euex = Exan + Enoresn.
B IICO AEyex = Ascex menoremn. can,
B IICO AE,ex = 0, eclIH Agcex senorenm cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

'apmonnueckne KoneOaHWS  MaTepHaJbHOH  TOYKH.
Avmutyna u ¢aza konebanmit. KunHemarnueckoe
OIHCaHue:

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

v(H=x/,

a(d=(v ), =—a'x(t) =a +0'x=0,
I7I€ X - CMEILIEHNE U3 PAaBHOBECHS.

Z[I/IHaMI/ILIeCKOG OIMHUCaHUC:

ma, =—kx,

ma

k =mw

ma

. OTO 3HAYHUT, YTO
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—kx.

DHepreTudeckoe  omucaHWe  (3aKOH  COXpaHCHHS

MEXaHUYECKON IHEPTUN):

n +kl:frm¢,m:k4 o

9 - 3 9

CBsi3p aMIUTUTYABI KOJIEOAHUI CMEIIeHUs] MaTepuaIbHOU
TOYKH C aMIUIMTyJaMu KoyieOaHuii e€ CKOpOCTH u

YCKOPEHHUSL:

U =04, =04

[Tepron 1 yacToTa KOJICOAHMIA:

@ v

Hepnoz[ MaJIbIX CBO6OI[HLIX KoJIeOaHHMI MaTEMaTHYECKOIO

MasTHUKA:
1.5.2 i
T=12n|—
g
[lepron cBOOOTHBIX KOIEOaHH TPYKUHHOTO MasiTHUKA!
; m
153 Boinyxxnennsie  konebanus. Pesonanc. Pe3onancHas
KpuBas
[lonepeunsle u  mpojosibHBIE  BOJHBL.  CKOPOCTH
pacnpoCTpaHEeHUs U JJTMHA BOJIHBI:
1.54

A=oT =Y
v
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Wutepdepennyst u audpaxiyst BOJIH

1.5.5

3Byk. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS OU3NKA

2.1.1

Mogenu CTpOE€HMsS Tra3oB, KMIAKOCTEH M TBEPABIX TEIl.
[lycts TepmoguHamuueckasi cuctema (Teno) COCTOUT U3

N oAMHAKOBBIX MOJICKYIJI. Torpga xonu4uecTBO BEIIECTBA

= N _m
Na p
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rac

— 4ucao ABOraJpo, m — Macca CUCTEMBI (Tena),

u

1

— MOJIApHas Macca BCIICCTBA

2.1.2 TemnnoBoe IBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3anMoelicTBue yacTHI] BENIECTBA

2.14 Juddysus. bpoyHoBckoe nBrKeHNE

2.1.5 Monens uneanpaoro raza B MKT

216 CBsi3p MEXIy JaBJICHUEM M CpeAHEH KHHETHYECKOUH

SHCpFHeﬁ MOCTYHAaTCJIbHOI'O TCIIJIOBOTO JABWKCHUS
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MOJICKYJT UJIeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

p= lmJn?— 2n i:ll m” | ln £
30 3 L2 ) 3

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

HZV

- KOHLCHTPALUS MOJIEKYJI

2.1.7 AoGcomoTHas Temmieparypa: T =t +273K
Ces13p TemmepaTypbl Ta3a €O CpelHEeH KHHeTHYeCKON
SHEPrueil MOCTYNATEIbHOIO TEIUIOBOTO JABM)KEHHUS €r0
MOJIEKY:
mi=w] g g
e e
2.1.9 VYpasuenue p = nkT
2 1.10 Monenp ueanbHOro raza B TEpMOJANHAMUKE:
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(Vpaprerne Merzeeera — KianeHpoua
| BEIprUKeHHe [UTA BHyTpeHHeH SHepIHH
VpapneHne Menueneera — KianeiipoHa (mpum
3aIHCcH);

m _ ﬂ

pV="_RT =vRT =NkT, p
T 0

BeIpaskeHIe I8 BHYTPeHHell 3Hepril 0IHOATOMI
raza (IprMeHIIMBIe (QOPMBI 3aITICH):

U=2vRT =3 NkT =32 RT =ve T =3 p¥
2 2 i 1} 2

2.1.11

3akoH JlanmpTOHAa A JABJIEHUS CMECHU pa3peKEHHBIX

Ia30B:

p=p1+p2+..

=
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2.1.12

W3ompoueccel B pa3pe’k€HHOM Ta3e C IOCTOSHHBIM

YUCJIOM MOJICKYII N

BEILIECTBA V):

(C IIOCTOAHHBIM KOJIMYCCTBOM

nzotepma (T = const): pV = const ,

n3zoxopa (V = const):

const

b

n3obapa (p = const):

p
— = const
T on

= const

HI<
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const

I'padmueckoe npencrapienue n3onporeccoB Ha pV-, pT- u
VT- nnarpammax.
OO0beIMHEHHBII Ta30BbIA 3aK0H:

pV

— = const
T

pV

const

JJIA1 TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

Haceimiennble 1 HEHACHIIIEHHBIS Tapsl. KauecTBennas

3aBUCHUMOCTD IIJIOTHOCTU W AAaBJICHUA HACBIIICHHOIO I1apa

2113 OT TEMIICpaTypbl, HUX HE3aBUCHUMOCTH OT 00BéMa
HACBIIIIEHHOTO Tapa
BrnaxHnocTs Bo3ayxa.
OTHOcHUTENbHAS BIAXKHOCTD:
Pnapa (T) _ Pnapa(T)
- Pracbiwnapa (1) B Praceiwnapa (1)
2.1.14

140



HacChIIapa

)

p
napa
)
P
HachlIIapa
(7
P
mapa
)

2.1.15

N3MeHenue arperaTHbiX COCTOSHUM BELIECTBA: HCTIAPEHUE

1 KOHACHCAIUs, KUIICHHUEC ) KHUIKOCTHU
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2.1.16

M3MeHeHue arperaTHbIX COCTOSIHUM BEUIECTBA: IIABICHUE

" KpUCTAJUIN3alluAa

2.1.17

IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexoiax

2.2

TEPMOJJNHAMHUKA

2.2.1

TemnoBoe paBHOBEcHE U TeMIIepaTypa

222

BuyTpenuss sneprust

223

Tennonepenaua kak crnoco0 H3MEHEHHs] BHYTPEHHEH
sHeprun  0Oe3  coBepuieHus paboTel.  KouBekius,

TCIIONPOBOJHOCTD, U3JITYUCHUC

224

KonnyecTBo TEIUIOTEI.

VY nenbHas TEMIOEMKOCTH BEIIECTBA C:
Q =cmAT

cmAT

225

VnenwpHas Teriora napoodpazoanus L: Q = Lm.
VY aenvHas TerioTa miaaBieHus A: Q = Am.

VY aenbHas TemioTa cropanus Tormsa q: Q = gm

2.2.6

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A =pAV

PAV

Beruncnenue pabotel mo Tpaduky mpormecca Ha pV-

AuarpaMme

2.2.7

[TepBrIil 3aKOH TEPMOAMHAMUKU:
Qu =AU+ Ap =(Uy—-Uy) + A
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(U

12

12

N

12
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Annabara:
Qu=0= A =(U;-Uy) =AUy

(U
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2.2.8

Bropoii 3akon TepmoaguHamuku. HeoGpatumele mporeccsl

[Tpuniune! aeiictBus TemnoBbix mamuH. KIT/:

aiza “l.amum - QHEI'I-‘ _|QXGJI| =g |Qxcm|
2.2.9 "V "o B
o XoHarp XHarp XU Harp
MakcumansHoe 3Hauenue KI1/1. I{ukn Kapho:
22.10 Top “hoon ) Do
2. MAXT = Nygggy =—————— =12
YpaBHeHHe TEIIOBOTO OanaHca:
Q1+Q2+Q3+... =0
1
+
2.2.11
2
+
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SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

OnexTpuzanus Ten U €€ MNPOSBICHUS. DIEKTPUUECKUN
3apsi. [Ba Buaa 3apsana. DiIeMeHTapHbIN AJIEKTPUUECKUN

3aps/. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsaia

Bsaumonericteue 3apsoB. Toueunsle 3apsapl. 3aKOH
Kynona:

B OJTHOPOAHOM BCHICCTBC C Z[I/IBJICKTPI/I“ICCKOI\/II

MIPOHUILIAEMOCTBIO
€
3.12
g g 4.1 1 g : 4.1
sz 1 Ify.. s BEs : 1
o Ames, o
313 Onexkrpuueckoe moiue. Ero neicTsue Ha dIEKTPUUECKHE
3apsbl
Hanpssk€HHOCTB JIEKTPUYECKOTrO MOJISA:
- F
E=———
npobHbii
3.14 E
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POOHBIN

Ilone ToueyHnoro 3apsaaa:

9
E, =kl
r 1/'2
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OJTHOPOJIHOE TIOJIC:

const.

KapTunbl TMHUN HANPsHKEHHOCTH ATUX TOJICH

E = const.

IloTeHnIMaIBbHOCTE 31 CKTPOCTATUYCCKOI'O I10JIA.

PasznocTth MOTCHIMAJIOB U HAIIPSKCHUC!

A1 =q(Pp1 - P2) =—qA¢ =qU.

q(¢
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HOTCHHI/IaJ'II)HaSI OHEPIUA 3apsgaa B SJICKTPOCTATUYCCKOM

I10JIC:
W =q¢
w
q¢
A=—AW
A
—AW

HOTCHHI/IaJ'I OJIEKTPOCTATUYCCKOI'O ITOJIA:

_W
(P_q

-
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CBs3b HaHpH)KéHHOCTI/I moJjis1 U pasHOCTH IMOTCHLUAIOB

T OTHOPOIHOTO 3JeKTpocTaThueckoro moisi: U = Ed

[IpuHIUI Cynepno3uIuu JIEKTPUYECKUX MTOJIEH:

E=E/+E,+.,0=¢1+ P2+ ...
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HpOBO}IHI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.

YcaoBue paBHOBECHS 3apA0B: BHYTPU IIPOBOAHUKA
E+t=0

0
, BHyTpY ¥ Ha IOBEPXHOCTH IIPOBOJHUKA ( = const

I[I/ISJ'IGI(TpI/IKI/I B SJICKTPOCTATUYICCKOM

JysnexkTpuueckasi IPOHUIIAEMOCTh BEILIECTBA €

IIoJIC.

Konpnencarop. DinekTpoEMKOCTh KOHIEHCATOPA:
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aﬂeKTpOéMKOCTB IJIOCKOI'O KOHACHCATOpa:

&€

eC

3.1.10

Hapaﬂneanoe COCIMHCHHUEC KOHACHCATOPOB!:

q = ql + qz + ...,ul = U2 = ...,Cnapann - Cl + CZ + ...
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LS

napami
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IlocnenoBaTebHOE COSAUHECHHUE KOHACHCATOPOB:

u=u+ UZ...,ql =q7=..,
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T10C]I
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3.1.11

3Hepr1/1$1 3apAKCHHOI'O KOHACHCATOpA:

2 2
2 2 2C
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qU

cu

2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:
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T
At Ar—l

IlocrosHHEbII TOK: I = const

Jns mocTostHHOTO TOKA = It

VcaoBus CYHICCTBOBAHHA SJICKTPUICCKOT'O TOKA.

322
Hanpsokenne U u OJIC E
3akoH OMa JJ1d yyacTKa LeMu:
u
I==
R
1
323
R
U
DIEeKTpUYECKOe COTPOTHUBJIICHUE. 3aBUCUMOCTD
COTIPOTHUBJIEHHUS OJHOPOAHOTO TIPOBOJHUKA OT €T0 JJIUHBI
U ceUyeHUsl. Y IelIbHOE COMPOTUBIICHUE BEIIECTBRA.
l
R=p=
Ps
R
324 B
p
S
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Hctounnku Toka. 3/]C ucTouHMKa TOKA!

E= ACTOpOHHVIXCI/IJ'I

q

q
3.25
A
CTOPOHHHUXCHIT
BHyTpeHHEe CONPOTHUBIIEHNE HCTOYHHUKA TOKA
3akoH Oma Uil MOJHOH (3aMKHYTOM) 3IJIEKTPUYECKON
nenu: E = IR + Ir, oTkyna
E
[=—
Rr
3.2.6

Rr
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3.2.7

HapaJ'IJ'ICJ'IBHOe COCAUHCHHC ITPOBOJHUKOB!

[=11+12+..,Ul=U2=..,
1 1 1
Rnapann Rl RZ

napaui

160




[TocrienoBarensHOE COCTMHEHUE TIPOBOTHUKOB:
U=Ul+0U2+.,11=12=..,
Rioen =R1+ Ry + ...

T10CJ]I
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3.2.8

Pabota snexkrpuueckoro Toka: A = [Ut.

3akoH [[xoyins — Jlenna:
Q =I?Rt

QS

Rt

Ha pesucrope
uZ
KQ=A=FM=HR=i¢

QS
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3.2.9

MontHocTh 3JICKTPAYECKOTO TOKA:
Ad
P=— =1IU
Ar Ar—l)
TeruroBass MOIITHOCTh, BEIZIEsIeMast Ha pe3ucrope:

p-rr=Y _
R

MommHoCTh UCTOYHHKA TOKA!

AA_
At

3.2.10

CBOOOJHBIE HOCHUTENM D3JEKTPUYECKHX 3apsijioB B
NPOBOAHMKAX. MeXaHU3MBl TPOBOJMMOCTH  TBEPABIX
METaJJIOB, PACTBOPOB U PACIUIaBOB AJIEKTPOJIHUTOB, Ta30B.

[TonynpoBoanuku. [1oynmpoBogHUKOBBIN A0
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3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexanudeckoe B3aMMOJCUCTBHE MAarHuToB. MarumtHoe
none. Bexkrop wmarHuTtHOW —uHAYKUMH. [IpuHiun

CYNEPIIO3UIIMY MarHUTHBIX MOJIEH:

— - —

B=B1+B2+...

JIuaun HHAYKOUKW MAr"iuTHOI'O IIOJIA. KapTI/IHa JIMHAMN
WHAYKOUN MAar"gsuTHOI'O I1OJIA ITOJIOCOBOTO u

HOHKOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

332

OngpIT :‘)pCTeI[a. MarauTHoe moJe IMpOBOAHNKA C TOKOM.
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KapTI/IHa JIMHUH UHAYKIOUHA MAarHuTHOI'O IOJIA AJIMHHOTO
apsaMoro mnpoBOAHHMKA W 3aMKHYTOI'O  KOJIBLCBOI'O

IIPOBOAHMKA, KATYIIKH C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJIMUUHA:
F 4 = IBlsina

F
A
333 IBlsina
, TJIE 0. — yTOJI MEX]ly HalIPaBJICHUEM IIPOBOJHUKA U
BEKTOPOM
B
B
Cuna JlopeHnua, e€ HanpaBlIeHHE U BEJIMYMHA:
Frop =1 g | vBsina
F
Jlop
334
| g | vBsina

/i€ 0L — YTOJI MEXIy BEKTOpPaMHU

(Y
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l

I[BI/I)KeHI/Ie 3apﬂ)KeHHOﬁ JaCTullbl B  OAHOPOAHOM
MAarduTHOM I10JI€

3.4

OJIEKTPOMATHUTHAA UHAYKIUA

[ToTok BEKTOpa MAarHUTHOM MHYKIIUU:
® =B, S = BScosa

(6))
B
3.4.1
S
BScosa
342 SABnenue anekTpoMarHuTHON MHAYKIMU. DC nHaykunu
343 3aKOH AJIEKTPOMArHUTHON MHAyKIMK Dapajes:
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344

)

Sy

OJIC uHAYKIMH B IPSIMOM MPOBOAHUKE JUTHHOM |,

ABMIKYHIEMCA CO CKOPOCTBIO

—

(%

(;_Ll)

B OTHOPOAHOM MArHWUTHOM II0JIC B:

| E; |= Blucosa
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Blvcosa

, TJI€ 0. — yTOJI MEKly BEKTOpOM B 1 HopMasbio

—

n

K IINIOCKOCTH, B KOTOpOfI JICKAT BCKTOPLbI

-
—

Ino

; €CIIH
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1
B
B
, U
v
\4
TO
| Ei |: Blv
|E
Blv
34.5 [IpaBusno Jlenna
NHIyKTUBHOCTB:
=2
3.4.6 I
L
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,um @ = LI
Camounaykuus. 3J1C caMOUHIYKIIUU:

B:—LEL, =z F
At |,

i I
i\

—0

3.4.7

SHGPFI/IH MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM:

W
L=7

LI
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3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1

Koneb6atenpHbiii KOHTYP. CBOOOHBIEC SJIEKTPOMArHUTHBIC

KoseOaHus B UI€aIbHOM KOJebaTeTbHOM KOHTYPE:
i gl 1) =g o, S| OF + @ |

| . . . :
|1(t) =g, = oq,, cos( ot +@,) =1__ cos(ct +@,)

®opmyna Tomcona:

T =2myLC

T
2w
LC
, OTKyJ1a
27 1
w = F = —
\/ LC
0)
T

171



2

LC

CBs3p AMIUIMTYABI 3apsjia KOHACHCATOpa C aMHHHTy,HOﬁ
CHJIBI TOKa npu CBO6OI[HBIX SJICKTPOMArHUTHBIX

KOJIeOaHUAX B nacaJbHOM KoJieOaTeIbHOM KOHTYpE:

m

3aKoH COXpaHCHHA SHCPIruu B UACaJIbHOM KoJIeOaTeIbHOM

KOHTYpe€:

352

353 BoinysxeHHBIE 2JIeKTpOMarHuTHbIE Kojiebanus. Pesonanc
Ilepemennbiii  TOk. IIpowsBoacTBO, mepenaya U

354 noTpedIeHUe IEKTPUIECKON YJHEPTHH

ct . vt . I
2 2 2

mex — const.
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CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH. B3aumuas

OpuCHTallud BCKTOPOB B 3HeKTpOMaFHHTHOﬁ BOJIHC B

BaKyyMe:
ELlLBlc
E
1
3.5.5
B
1
c
156 [lIkana  »MEKTPOMAarHUTHbIX  BOJH.  lIpumeHeHue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpsamonnHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOM
o cpene. Toueunblii uctouHuk. JIyd cBeta
3aKOHbBI OTPAXKEHUS CBETA.
a=p
3.6.2 a
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alP

S S

3.6.3

[TocTpoenue n300paxxeHMi B IIOCKOM 3epKajie

3.6.4

3aK0HBI IMPEJIOMIICHUA CBETA.

[Ipenomnenue cBera:
nisina = nysing.

sino.

sinf.

AOGCONIOTHBIN TTOKA3aTeNb MPETOMIICHUS:
c

Nagec = 7

abc
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OTHOCHUTENBHBIN TOKa3aTEb MPETOMIICHHUS:
ny 07

Moy ==
ny 03

OTH
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Xoz JIy4eil B IIpu3Me.

Vi=Vy, iy =Mk,

COOTHOIIIGHHE YacTOT U COOTHOIIECHHE JJIMH BOJIH IIpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETAa 4YCPC3 TI'paHUIY

pasacia IByX OIITHYCCKHUX CPCA:

3.6.5

ny,<n, n,

Op

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi NOTHOTO BHYTPEHHETO OTPaKEHUSI:
1 _m

Notn M1

Sinanp =

Sino.
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OTH

3.6.6

Cobwuparorue U paccenBaronue JUH3bL. TOHKas JHH3A.

177




DOKyCHOE pacCTOSHUE U OTITUYECKAs! CUJIa TOHKOM JIMH3BI:

3.6.7

1
D ==
F
D
F
1
®opmyJia TOHKOH JIMH3bL:
1,11
d f F
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YBenuueHue, JaBaeMoe JTUH30M:

_h | f
r_H_ d
r
H
h
d
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111

d T+

Lol

F\ h

f

N

B cnyuae paccenBaronieii TIMH3bI:

3.6.8

D0 = F ==0,
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|71

Xo[ Jiyya, MPOUEAIIETO JIMH3Y MO0/ IPOU3BOJbHBIM yTJIOM
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K e€ riaBHO ontuyeckoii ocu. [Toctpoenune nzodpaxenuit
TOYKM M OTpe3ka MmpsMOH B  coOupamomux U

pacCcCuBarOIMX JIMH3aX U UX CUCTEMAxX

doroamnmapaT Kak ONTHYeCKUd mpubop. [7ma3z kak

3.6.9
OIITUYECKAsl CHCTEMA
WNutepdepennust  cBera. KorepeHTHbIe  MCTOYHUKH.
VYcnoBust HaOMIONEHUST MAaKCUMyMOB W MHUHHMYMOB B
UHTEpPEPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX
KOTCPCHTHBIX UCTOYHUKOB:
3.6.
)
MaKCHMYMBI — A=2m—, m=0,£1,+2,+3,_,
[~ ! , 5
MITHIIMYMBI — A=(2m+1)-, m=0,£1,£2,%3
HMudpakuus ceera. udpakuronnas pemérka. Y clIoBUe
Ha6J'IIOI[eHI/I$I TJIaBHBIX MAKCHUMYMOB IIpU HOPMaJIbHOM
MaaCHUHU MOHOXPOMATHYECKOI'0 CBETA C )IJ'IHHOﬁ BOJIHEI A
Ha peméTKy ¢ nepuoaoMm d:
dsing,, =mA,m =0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

mA,
m
0,
+/
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3.6.12

Hucnepcus cera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M

4.1.1

I'mnoresa M. Ilmanka o kBanTax. ®opmyna Ilnanka: E =

hv

®dotoHbl. DHEpTHs POTOHA:

he

E:hvz%:pc
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Nmmynbe ¢oToHa:

S

hv
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®oroadpdexr. Omnwbitet  A.I.  Cronerosa.

¢doroapdexra

3aKOHBI

VYpaBuenue DiiHireiiHa 11 GoTordexTa:

E poroma = ABbIxoaa + Exypmax,

¢dorona

ABBIXOa
+

KHHmax

rac,

Egorona = ho =—,

¢ortona
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hv

he

BbIXO/a

Kp

Kp

hc

he

ABblxop,a = thp = /\_
Kp
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eU

KHHmax

3arn

Evrmax =

mo

2
max

2

=eUjan
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JlaBrienue cera.
JlaBieHMe  cBeTa HAa  NOJIHOCTBIO  OTPAXKAIOLIYIO
MIOBEPXHOCTh M  HAa  MOJHOCTBIO  MOMIOLIAOLILYIO

TIOBCPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOJACJb aTOMa

422

[Toctynarer bopa. U3nydyenue u moryomnieHue (GOTOHOB
MpU TMEpexo/ie aToMa C OJHOI0 YpPOBHS SHEPrUM Ha
JIPYTOM:

hv . = e =|E,-E

mr - .

m
“mn
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JIuHeiyaTbie CIEKTPHI.

CrexTp ypOBHEH SHEPTUU aTOMa BOAOPOJIA:

Enzﬂ! B [ A Rl

n-

43

OU3NKA ATOMHOI'O APA

4.3.1

Hyxionnas wmopnens siapa [eitsenOepra — lBaHeHKo.

3apsia sapa. MaccoBoe uucio sapa. M3oromsl

432

PaanoakTUBHOCTE.

Anbda-pacnan;
2X—>% Y+ He
bera-pacnan.

DNeKTpOHHBIN B-pacman:

A Av, 0, =
zXzgY + 4et+v,

[TozutponnsIii -pacnan:
IX->AY+ e+
ZATPZ] e

l'amma-uznydyenue

433

3aKoH paJiMOaKTUBHOIO pacnaja:

188




—t
N(t) =Ng»2T

N()

[TycTs m — Macca pagroakTUBHOTO BellecTBa. Tormaa
=t
m(t) =mg=*2T

m(1)
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434

Snepuble peakuuu. JleleHre U CUHTE3 sAEP
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka; 10 knace. yrinyonenHoe ooyuenne KacbsinoB B.A. ObmecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO
«M3narensctBo «lIpocsemenue»

» ®dusuka; 11 knace. yrnmybnennoe ooydenune KacesinoB B.A. O6miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «/JI[PODAY; AKIIMOHEpHOE 00IIIECTBO
«M3parensctBO «IIpocBenieHne»

» ®usuka. Konebanus u Bonnsl, 11 xitace/ Msakumes I'.4., Cunsakos A.3.,
OO111ecTBO ¢ OrpaHUUEHHOM OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe
obmectBo «M3aarenbcTBo «lIpocBemenne»

» ®u3uka. Mexanwnka, 10 knacc/ Maxumes I'.51., Cunskos A.3., O0mecTBO ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «JI[PODAY; AKIIMOHEpHOE 00IIECTBO
«3narensctBo «IIpocBemeHue

» dusuka. MonekynsipHas ¢puszuka. Tepmoaunamuka, 10 knace/ Msikuiies
I'.41., CunsxoB A.3., O011eCTBO C OTpaHUYECHHOM OTBETCTBEHHOCTHIO
«IPODA»; Akumonepnoe oodmectBo «M3aarensctBo «lIpocBemenne»

» ®usuka. Ontuka. KBantoBas ¢usuka, 11 kmace/ Msikumes I'.41., Cunsikos
A.3., O0111eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxionepHoe obmiectBo «M3narensctBo «IIpocBemenue

» duszuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes [7.5., Cunskos A.3.,

OO6111eCTBO C OTPAaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
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O6HICCTBO <<H3I[8.TCJ'IBCTBO «HpOCBCHICHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
VyebHo-meToanueckuii KoMiuiekt. @I'OC

Pa3HoypoBHEBBIE CaMOCTOSITENbHBIE U KOHTpOJbHBIE padoTsl U.B I'osoBa -
M.:"Nurennekt -Llentp"

KonTponbsHbie u camocTosiTenbHbie padoThl o pusuke O.U.I'pomiieBa - M.

U3]1aTeJILCTBO "DK3ameH"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

https://mrko.mos.ru/

http://www.all-fizika.com/

http://nsportal.ru/shkola/fizika

http://distant.msu.ru/course/view.php?1d=89
http://www.drofa.ru/for-users/teacher/help/

class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227
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http://muno6puayku.pd/

http://metodist.1bz.ru/

http:// www.russobit-m.ru

http:// www.media 2000.ru//
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