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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpelHero oOlmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON porpaMmsl, npeictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueobnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3AMIX
Poccuiickoit @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIMXCH.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LESAX, COAEpKaHUM, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeameta « Pu3nka» Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJa4i MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAWMBI i1 MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpeIHero oO0mero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYarolUuXCsl, OCBOMBIIMX
nporpaMmmy 1o pu3nke Ha YpoBHE CpeAHETO 00111ero oOpa3oBaHus Ha yriIyOJaéHHOM
YPOBHE, SBJISETCS] CHCTEMHO-AEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHMS Kypca (U3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO TOJaM 00yUYECHHUS;

coJepkanue yueOHoro npeamera « Pu3uka» Mo rogam o0ydyeHwHs..

[Iporpamma 1o @Qu3MKe HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCITOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPaMM.

[TporpaMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPENOCTABISAECT BO3MOXKHOCTH [UISl pEajU3alMKM  Pa3IMYHBbIX METOJNYECKHUX
MNOJXOJOB K NpenoAaBaHuio (U3MKH HAa YriyOJEHHOM YypOBHE NIpPU YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbI Kype (U3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpEeNenuiio XapakTep W OypHOe pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYEHHUs! HOBBIX MaTEepUAlOB C 3aJlaHHBIMM cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B pOpMHUpOBaHUE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHUS
IIPU BBIMOJIHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA e, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIHUIIBI €r0 TOCTPOEHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOI, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pu3uku
oObeaMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsIeTCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSX MAaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnosaracT HMCIOJb30BAHUE
I'YMAaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryOoJ€HHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3Ixkonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusl MPOrpaMMbl 1O (PU3UKE AOKHO OBITH MMOCTPOCHO Ha
MPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa yudeOHoro mponecca. [l yrmyOn€HHOTrOo
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcst b0 B koHe 10 u 11 kmaccoB, nubO mocie MepBOrO M BTOPOIO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoli crnocod — 310 uHTerpaius padot
IPAaKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOJAATCSA B IpoLEcce
u3ydeHus paszena (temsl). Ilpu 3ToM mox paboTamMu NpakTHUKyMa NMOHMMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroOBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEJCTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YUEHHUYECKUX MPAKTHUUYECKUX PabOT OCYIIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOA U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIeseTCs PEIICHUIO0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasfiena Kypca, TaKk U HUHTErpupys
NPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/TPECKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel JKM3HU, TpeOyrolue BbIOopa (hU3NIECKOn
MOJIEJH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype GU3uku yriiyOnEHHOrO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBUSAX IMPEAMETHOTO
kabuHeTa. B kaOunHere (U3MKU JOIDKHO OBITH HEOOXOJMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o Gpu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 00OpymOBaHME JII YYCHUYECKHX TIPAKTHYECKUX paboT
dopMupyeTcss B BUJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
W3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMHU U3y4YeHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpOBaHHE HWHTEpPeca M CTPEMJICHUS OOyYaroIIMXCd K HAyYHOMY
U3YYEHUIO TPUPOJBI, PaA3BUTHE WX HHTEIUIEKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHUSI KAK pe3yJjbTaTa U3yUEHHUsS OCHOB
CTPOEHUS MaTepUU U PYHIAMEHTAIIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dbopMUpOBaHHE NPEACTABICHUA O POIM (PU3MKK AJI Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax Oynyien
npodeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrmxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3ajad B
pouecce U3yyeHus Kypca (U3UKU Ha YpPOBHE CPEIHET0 00111ero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAasl  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHHE YMEHUHN IPUMEHATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
bu3znyecKux SIBICHUNW B MPUPOAE U JUIsl NMPUHATHS NPAKTUYECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENIA, AJNEKBaTHOW YCJIOBHMSM 3aJadd, B TOM YHUCIE 3aJa4 WHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAHUS W IPOBEICHHUS
bu3nyecKux SKCIEPUMEHTOB, aHajW3a MW HUHTepIpeTauud HHGOpMaLUH,
OTIpPEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUSL YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam nmpodeccnoHaTbHON ASSITENbHOCTH, CBSI3aHHON
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriayOnéHHBIM ypOBEHB) Ha YPOBHE CPEIHET0 00IIero
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kimacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JelaeT BbIOOP
poBeleHUus] J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIUWBUYATbHBIX
O0COOCHHOCTEM 00yJarouxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce IMO3HaHWs Npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Pons u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi jgabopatopueit o Qusuke. [Ipumepsl usmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast mu oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOCKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOpEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHue CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUATLHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUAOMETP,
JBUKEHUE CHAPSAIOB, EIHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTHYECKUX XapAKTEPUCTHUK
JBAYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanuus npeaenbHOro nepexo/ia i \BMEpEeHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE ITyTEH, TPAEKTOPHIL, CKOPOCTEW JIBUKEHHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsl MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MAaJICHUS (pEeKOMEHI0BAHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

N3yuenue nBu>keHus Tena, OpoIIeHHOr0 rOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIY NaIbHOCTBIO MOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yuyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NIEPHOJIa OOpalleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbpie cucTteMsl orcyéra. IIpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHOM U
WHEPTHOW MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaJI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. J[BrkeHNe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. [lepBasg kocmuyeckas CKOpOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: INOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBrUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMAIBHBIX CUCTEMAaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHUE B MUHEPLUAIILHOM CUCTEME OTCUETA.

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JIBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKuit OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBreHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. Ilnedo cuibl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cii0oBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTHYECKME MPOLECCHL: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBanue KpOHIUTENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LeHTp mace
CUCTEMbI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umIiynabca mMarepuanbHOM TOukW. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGoTta cunpl Ha MaloM M Ha KOHEUYHOM MepemMeleHuu. | 'paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUYKH.



[loreHnuanbHple W HENOTEHLUMANIbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[ToreHuuanpHast SHEPTUS YIPYTo AePOPMUPOBAHHON Mpyx uHBL. [loTeHIManbHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas 3Heprus teina
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBLHBIX CHJI C U3MEHEHUEM MEXaHMYECKOW SHEPTHH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACanbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4ecKre yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: JBHKEHUE PAKET,
BOJIOMET, KONIEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3HEpTrun TeJia Mpy COBEPIICHUN PAOOTHI.

B3auMHbIe mpeBpamieHUs] KUHETUUYECKOM W NOTEHLUAIBbHOW DHEPrUW IIpU
JICVICTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHure dHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue nmnybca Teiia o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsS] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOMN CHUITBI
TPEHMUSL.

OmnpeneneHue padOThl CWJIBI TPEHUS] TPU ABWKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIIpHO-KuHeTnyeckorn Tteopun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. XapakTep JIBHKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHUs Ta30B, KUIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temrnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHndeckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYII.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEeCcCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEIJIO00MEHE MEXTy TOPSUYEH U XOJIOTHOM BOIOM.

M3yueHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAHO MCIOJIb30BAHUE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHHUS] COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKOW CUCTEMbl. BHelHre u BHyTpeHHHUE napaMerpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHUEe MenaeneeBa—Kianepona u BbIpaXeHUE Uil BHYTPEHHEU DHEPIUM.
VYcnoBHUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue il BHyTPEHHEW SHEPTUH OJHOATOMHOTO MEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKe. Brruncienne paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KouBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temno€éMKoOCTh Tenma. YaenbHas W MOJISIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYenbHas TeIIoTa CropaHus
tormBa. Pacuér KkonuuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHHss dHEeprus. KoamyecTBo TEIIoThI
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0OH TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO Tea K 0oyiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumnel aectBus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOLIEH CPe.Ibl.

TexHrUecKue yCTpONCTBA M TEXHOJOTMYECKHE IMPOILIECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHWIN3ALUS «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIM3AIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAENbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanne aqnabaTHOrO mpouecca.



KomrmbroTepHbie MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATyPbl KUIIEHUS] KUJKOCTEM.

Tema 3. Acpecammnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHieHcanus. Micnapenue v kumneHue. Y aefibHas TeroTa
napooOpa3oBaHusl.

HaceimieHHble ¥ HeHachlleHHbIE Mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOWMCTB
KkpuctaiuioB. [lmaBneHne W Kpuctaimm3auus. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOaumarius.

Hedopmaru TBEpAOTO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenrue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (pa30BbIX MMEPEXOIaX.

YpaBHeHuE TEMI0BOTO OagaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko3(QUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSYKEHHS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumnisipasie sBiaeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3y4denne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepenne yaenbHOM TEMIOTHI II1aBIECHUS JIbA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMal  pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHIJIBL.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OJeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DIleKTprdecKoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hampsoxk€aaocth  anektpuueckoro  moinsa.  [IpoOuwiii  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHMAIOB U
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN AIEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIOB JUISl  DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy 3IEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsKEHHOro mo 00bEéMy Iapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEUYHOW TUIOCKOCTU. KapTuHBl JHHWI HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpA.



[TapannenbHOE coenruHeHUE KOHIeHcaTopoB. [locnenoBarenbHOe COeTMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHICHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX IACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA MTOCTOSHHOM U MTEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue pa3psga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOTo TOKa. McToOYHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma 1Jig yyacTka Iemu.

DIEKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONMPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONMPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUS I pE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHHE TaIbBAHUYECKOTO 2JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY MOJTKOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJKOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatrypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B Bakyyme. CBOICTBA AJIEKTPOHHBIX ITyYKOB.



[TomynpOBOJHUKH. CoOctBeHHass U pUMECHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIHN3a.

DJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuynele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsaHble
JaMIbl, 3JIEKTPOHHO-JTy4yeBasi TpyOKa, MOJYIMPOBOJHUKOBBIE TMPUOOPHI: TUO,
TpaH3UcTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHUE MEJIU, BhITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXa.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COINPOTUBIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3ryecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust (U3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOMPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHUYECKHH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, ITUPPOBas 1a00paToOpusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl ¥ X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTWIN3auusg OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsi Macca, MOJlydeHHE HaHOMAaTepuajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKUE KPUCTAJIIbI, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  AWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIONb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M IKUAKOTO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIh30BAaHMUE 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYTHE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIbHUK, KOHIUIIMOHEP, TEXHOJIOTUN
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpHAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMmKa.

Tema 4. Maznummnoe noe.

B3auMonencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEW. JIMHUYM MarHUTHOW MHIYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHeTHKH.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOILECChl: MNPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

KaptnHa  nuHWA  MHOYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHIYKIMH MOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoseiicTBruEe IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienue nBuKeHUs MmyyKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEITBHOTO npubopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHnne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIBI AMIIEpa.

Tema 5. InekmpomazHumnas uHOYKyu.

SlBneHue 2NEeKTpOMarHUTHOW MWHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOM
uaaykuuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKuuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B IIE€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HUHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JIEKTPU3ALUK T MPU ABUKEHUU B MAarHUTHOM T10JIC
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenoanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIMH OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammntynaa U ¢asza konebanuil. CBsI3b aMIUIUTYIbl KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora kojebanuid. Ilepron Manabix CBOOOIHBIX KoJieOaHMIA
MaTeMaTU4ecKoro wasTtHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHy)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOJeOaHU Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MACCHUBHOM TMpPYKMHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPY>KMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS PHEPTUU MPU KOJICOAHUAX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

HaOnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



H3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ KoJeOaHHl Ha yIpyroM MojBece.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTYOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHbIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBINA TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsxeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHHuecKue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['enepaTop He3aTyXaIOMIUX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO 1 NPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIKy W PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacrnpocTpaHenus. llomepeunbie u
MPOJI0JIbHBIE BOJHBL. lleproj, CKOpOCTh pPACHPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)XCeHHE, IMpeJoMJIeHUE, MHTephepeHIus U
mudpakiys.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHns u qudpakims.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHHUYecKue yYCTpPONCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHA, TeraedoH, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUM.

HabGnronenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJabTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpEeHITHSL.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb NpesioMiieHUs . [10CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHbIA cocTaB O€lI0ro CBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroiyl IOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiye 1 paccerBarolye TuH3bl. ToHkas muH3a. DokycHOe paccTosiHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUSL.

@opMyJia TOHKOW JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xon Jyya, NpOWENIIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakimoHHas peméTrka. YCJIOBHE HaOII0ICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus ceera.

TexHu4eckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN armapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HNccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudpakiIMOHHON PEIETKH.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3Mepenue rnokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BemlecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpEeHIINN U TTOJSIPU3AIUU CBETA.

N3ydenne noyisipu3alii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3ePHOTO U3IIYYEHHUS HA JIBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenne IiMHbI CBETOBOM BOJIHBI.

[TonydeHue crieKTpa W3JIydyeHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpaszoBanusi  JlopeHia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHHU4eCKHe YCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0paTOpHBIE padOThI, TPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Paznea 7. KanToBasi ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCcHOE TeIIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YE€PHOrO Tena).
3akoH cMmemieHuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otoaddext. OnbiTel A. I'. CroneroBa. 3akoHbl hoTtorddexra. YpaBHeHue
DOitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
NOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyro mnoBepxHocTb). Omeitel I1. H.
JleOeneBa.

BomHoBbIE cBOMCTBa yacTull. Bonnel ne bpoi. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWca dactulbl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius >1eKTpoHOB Ha KpUCTAIIaX.

Crnenuguka nsmepeHuit B Mukpomupe. COOTHOILIEHUSI HEOoNpeaeaéHHOCTEN
['eitzendepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CHEKTPOMETD,
dboTosnemeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUIIbI TOKA Yepe3 CBETOAUOJ OT HAPSIKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIENOBAHUIO CTpOoeHUs aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u norsomieHre (GOTOHOB MPHU MEpeXoe aToma ¢
OJIHOTO YPOBHS 3HEPTUHU HA IPYTOM.



Bunpl cnexktpoB. CiekTp ypoBHEW 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue JInHeHyaThIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJOPOAA U M3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I 'amMmma-uziyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3JTy4YCHMs. BIusHUE paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli PoH n3inydenus. JJozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccol sapa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpaly U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtangapTHOM Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO QU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTUYECKHE IIPOLIECCHI: TO3UMETP, KaMmepa
Buinbcona, siepHbIil peakTop, TEpMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanre TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOJIB30BaHUEM J03UMETPA.

N3yuenue noriomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHYECKHUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConmHeuHasi akTUBHOCTb. McTouHuk sHepruu CorHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJICTABICHUS O MPOUCXOXKACHUU W 3Boonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHIA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbel. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUYEeHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnnle mpobieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKCHUHN IS ONIPEACIICHUS TOJ0KEHUS HEOSCHBIX 00OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJylapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0s1 u3MepeHust GU3NIECKUX BEJIMUUH C UCTIOIh30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYMH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O0o0maroee NOBTOPEHHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY», « INEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUECKOM cpepax AesiTeIbHOCTH YeTIOBEKa, POJIb K MECTO (DPU3UKH U
aACTPOHOMHM B COBPEMEHHOM HAyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH, OOBSICHUTENIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nueckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 00IIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriayO0iaéHHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C YUYETOM COIEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeIbHBIC
JNBW)KCHUS B JKUBOW MPHUPOJAE, OKOJOTHMYECKHE PHUCKH TPU IPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yIbTPa3ByKOBas JUArHOCTUKA B MEJULMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAINIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUs KPUCTAINTMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIu3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOHM, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUMOHHAs Ieyb,
JIMHUM JJIEKTPOIIEpEnay, 3JIEKTPOJABUTATEIb, Palap, PAaUOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yabTpa3ByKOBas JUArHOCTHKA B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, AJIE€PHAs SHEPTETUKA U DKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0OYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULIUOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, PacIIUPEHHE >KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUMCKOIO OOIIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICMCTBOBATH C  COLIMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHUIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPE3yJIbTATOB LIESIM, OLIEHUBATh PUCKU TTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh HAY4YHON TEPMUHOJIOTHEH, KIFOYEBBIMH TMOHATUSAMU U METOJaMU
buznuecKoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJEpKaHUsl, IPUMEHEHUIO Pa3JINYHbIX METOI0B TO3HAHMUS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHM, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pEeLIeHHS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHNUBATh UX JIOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3YYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETb MEPEHOCUTh 3HaHMUS MO (U3MKE B MPAKTUYECKYIO 0O0JacTh
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHMUS.

Pabora ¢ nundopmanmueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 UHPOPMAlUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW 0€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY NPEICTABICHUS U BU3YyaTU3ALIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:



OCyIIECTBISATh, OOLIEHHE Ha ypokax (U3UKH M BO BHEYPOUHOM
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHINBUTY aTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HHBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH TIO3HABATEIbHYIO EATEIBHOCTh B 001aCTH
(bU3UKY U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONH padOThl ¢ YUYETOM HMMEIOIIUXCS
PECypCoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CUTYalUsM;

pacuMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



e BJIAJCTh HAaBbIKAMH IIO3HABATEIbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOIO
pelIeHNUs;

e yMETh OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apryMEHTHl JAPYTUX MPH aHaIN3e pe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nponecce AOCTHMXKEHHS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMS IPOrpaMMBbI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluXcs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEAOJIararo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIUPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE NOBEIEHUE, CIHOCOOHOCTh aJalNTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATh €ro MpH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATHI

K xonity oOyuenus B 10 knacce npeIMeTHBIE PE3yIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIECH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKON TEOpHH B
(dbopMUpOBaHNUY TIPEJICTABICHH O PU3NIECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MO/JIENei (PU3MUYECKUX TEN U IPOIECCOB
(sBeHMI): MHEpIUaNIbHAs cUCcTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JIBU)KEHHE, CBOOOJIHOE TMaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth ycioBHs (TpaHULbl, 00JACTH) MPUMEHUMOCTU (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KUHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajis CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
YCIOBHSI pAaBHOBECHS TBEPAOro Tena), MPU HSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HUMITyJIbCA U MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCTIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMHUKUA (CBA3b JAaBJEHUA HICATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKEHUS W KOHIEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABWKECHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMeW MOJEKYJ M €ro TeMIepaTypou, YpaBHEHHUE
MenaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHus1 MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa i ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1ienu, 3akoH J[xkoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJB3Yysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKas YHeprusi, paboTa CHIbI, ICHTPOCTPEMUTEIFHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTUS YIIPYTOi
nedopMan Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€ATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmiIOBOrO IBUTATENs; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJIEKTPUUYECKOTO TOJIs, HAMPSIKEHHOCTD TMOJISI TOUEUYHOTO
3apsiia WIKM 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIIEHHE  y4yacTKa  Lenu  C
MOCJIEIOBATEIBHBIM U MTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3WYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHWE YACTHI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, UcCIapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIIonepeaayu, 3JIEKTpU3alus Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JIPYTOH C UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nUecKkux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOTPENIHOCTE  M3MEPEHHWH, JeNaTh  BBIBOJABI 0  pe3yjbTaram
UCCIIEIOBAHUS;



IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa W  Yy4yeOHo-
UCCIIEOBATENbCKOM M TPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKoil MOJEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKONl Mojenu, OTBEYawIlleld TpeOOBaHUAM 3aJadH,
IPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCIOJB30BAaHUM MAaTEMaTHYECKUX METOJOB pELIEHUs 3ajad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pEe3yJIbTaTOB;

pemarh KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN u3
pa3HbIX pa3lenoB Kypca PU3MKH, a TAKKE UHTETPaLMU 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LIEMOYKY pacCy>XKJI€HUH ¢ ONOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUUCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O pallMOHAILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAYKM W TEXHOJIOTUM JJId JAJbHEUILEr0 Pa3BUTHS YEJIIOBEYECKOrO
00I11eCTBA;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UIECKOTO
COJAEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUI, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKH U TMPEAbSIBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

POSIBIISITH OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITENILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpylHIe€ C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTpUBaeMOi poOIeMbl;

IPOSIBIISATE MOTUBALUIO K Oyaymiel npohecCUOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIONTUXCS YMEHUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKON, COLMATIBbHOM
U ATUYECKON cdepax AesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3NYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIEHUN O IPUPOJIE;
pasnuyaTh yCIOBUS IPUMEHUMOCTH MOJIENel (PU3NUEeCKUX TEN U IPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KOJeOaHusl, MaTEMAaTUYCCKUNW MAasTHUK, WICATbHbBIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUaIbHOW  TEOPUM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHHS



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEILHOCTH
DHHIITENHHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAaHEHHUS 3apsOBOr0 H
MacCOBOTO YKCEJI U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
IOJII, PAa3HOCTh IOTEHLUUAJOB, JJIEKTPOABIKYINAs CHJIA, WHIYKLMSA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLIHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
IOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsf Apa, SHEPTUS CBSI3U S1pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJIICHUIA:
AIEKTPOMArHUTHAs MHIYKIUHUS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHns
BOJIH, Judpakuus, JOUCIEpCHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdekt (hotorddexr), annda- u 6eTa-pacnaisl saep,
raMmma-u3iaydeHue saep, Pu3ndecKre MPUHITUIBI CIEKTPATbHOTO aHaTu3a U
paboTHI J1a3epa;

ONpEENATh HaIlpaBiIC€HUE WHIYKUWW MArHUTHOTO MOJIsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMniepa 1 cuJiibl JIopeHna;

CTPOUTH N300pakeHue, CO3JaBaeMOe INIOCKUM 3€pKajloM, TOHKOHM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTH OCHOBOIMOJATAIONIME ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHHSI HEOSCHBIX Tel, DBOIIONNH 3BE3]] M BeelleHHOIM;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
bu3nueckux BeTUYMH B BHAEC TpadukoB ¢ y4€ToM abOCOIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIeI0BAHNUS,



IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIC U
OTHOCHUTEIbHBIC MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl W JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOU
TUMOTE3bI;

OMMKCHIBATH METO/IbI MOJTYUYEHHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUH;
coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
HCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOU
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
bu3nuecKkue MOoJeiH, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU HUCIOJb30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHs  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHUM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IOIYYEHHBIX
pE3ybTaTOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAaKKEe MHTErpalud 3HAHUHM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LIEMOYKY pacCyKJIEHUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTETBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCHICKUX M 3apyOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JESTEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MUECKHMMH IpolLieccaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOAOTIOIB30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKH M TEXHOJOTMH JUId JaJIbHEHIIEr0 pa3BUTHUA YeJIOBEYECKOrO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(popManuen (HU3HMUECKOro
COJIEp)KaHUsl C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIE
TEXHOJIOTUHM JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaINK, CTPYKTYPUPOBAHUS U MWHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMALIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3jINYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH Pad0Ty IPYyNIbl, PALIMOHAIBLHO PACIPEACTATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKIJIAJ KaXJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel npoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJaunyecTBO Yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie | IIpakTHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUHBIN METO/ TIO3HAHUS ITPUPO/IbI
1.1 Hayunbrii MeTo 1 MO3HAHUS IPUPOIEI 6 buGnuorexa [IOK
) Y A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznea 2. MEXAHUKA
bubnunoreka LIOK
21 Kunemarnia 10 ! https://m.edsoo.ru/f16b68d7
2.2 Jnaamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
. bubmuoreka [IOK
2. 1
3 Cratika TBEpAOrO TeNA > https://m.edsoo.ru/f16b68d7
bubmmoreka IIOK
24 1 1
3aKOHBI COXPAHEHUS B MEXAHHKE 0 hitps//m.cdsoo.ru/f16b68d7
Hroro no paszneny 35

Pasznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOINHAMUKA

3.1 OCHOBBI MOJIEKVIISIPHOKHHETUYECKOU TEOPUU 15 1 bubmorexa HOK
' yAp p https://m.edsoo.ru/f16b68d7
3.2 TepmonnHamuka. TennoBbsle MalIuHbL 20 1 buomrorexa LIOK

https://m.edsoo.ru/f16b68d7




33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubnuoreka [JOK
’ [epPexXoabl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6nmoreka [IOK
. 24
41 UICKTPHIECKOE NOJIe https://m.edsoo.ru/f16b68d7
bu6nmoreka [IOK
. i 5 24
4.2 IToCTOSIHHBIN EKTPUUCCKUNA TOK hitps://m.cdsoo.r/F16b68d7
bubnunoreka LIOK
4.3 Toxu B pasmuinpIx cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pazgen 5. PUBMYECKU IPAKTUKYM
bubnunoreka LIOK
. i 16 16
> DHSHHECKHH MPAKTHKYM https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bub6nmorexa LIOK
1
Pe3epBHOE Bpems 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoJauyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesioB U TeM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Pazgen 1. JIEKTPOJIUHAMUKA
bubmuorexa [JOK
1.1 M 14
ArfHTHoe HoJe https://m.eds00.ru/39859%f1
b K
1.2 DneKTpoMaruHuTHast UHIYKIUs 13 1 nosmorexa O
https://m.edsoo.ru/39859¢f1
Wroro no pasaeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
bubmuorexa [JOK
2.1 M 1
CXAHUMECKNE KOE0anIA 0 https://m.eds00.ru/39859%f 1
bu6mmoreka [IOK
2.2 1
DNeKTpOMarHuTHbIE KoJeOaHus 5 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHu4ecKue 1 31eKTPOMArHUTHbBIE 10 | bubnunoreka [JOK
’ BOJIHBI https://m.edsoo.ru/39859ef1
2.4 Orrruka 25 1 bubmorexa HOK
https://m.edsoo.ru/39859%¢f1
Hroro nio pazgeny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1

OcuoBel CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859%f1

Hroro no pazgeny




Pa3znesn 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyaapHO-BOIHOBOH AyaIu3M 15 buGnnorexa LIOK
’ PHyCKY AP y https://m.edso00.ru/39859%f1
4.2 dusuka atoma 5 bubmmnorexa [IOK
https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO fA/1pa U 3JIEMEHTapHBIX 5 bubnunoreka [HOK
’ 4acCTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
A 12
5 DneMEeHThl aCTPOHOMUU U acTPOPU3UKU hitps:/m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
bu6mmoreka [IOK
A ) i 1 1
0 HSHHCCIHI TIpAKTHIM 0 0 https:/m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cuctemaru3zanus u o0o01IeHne
71 IIPEIMETHOIO COACPKAHMSI U OIbITA 15 bubnuoreka [IOK
' NEeSATEILHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859f1
n3ydeHuu kypca pusuku 10 — 11 kimaccos
Hroro no pazneny 15
PeszepBHOE Bpems 10 Buommorexa LOK
https://m.edsoo0.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
! Ousuka — pyHIaMEeHTAIbHAs HayKa O | bubnuoreka [IOK
HpHUpOJE https://m.edsoo.ru/1beef346
) HayuHblil MeTOo/1 MO3HAHUS U METOABI | bubnuorexa [IOK
UCCIIeIOBaHMs (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHS B MPOIIecce
P P P bubnunoreka LIOK
3 no3Hanus npupoasl. Habmonenue u 1
https://m.edsoo.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 m3mMepeHns HU3NIECKUX | Bbu6moteka [JOK
BEJIIMYUH https://m.edsoo.ru/ca2def03
AOcomoTHAs U OTHOCHUTEIIbHAS
5 MOTPEIIHOCTH U3MEPECHUH 1 bubmmorera [OK
p p https://m.edsoo.ru/7f18fda3
(bu3HYECKUX BETUYHH
MonenupoBanue B ¢puzuke. Poib u
MeCTO (DM3UKH B (OPMUPOBAHUH
6 COB qu;HHOﬁ Ha(I)‘IIfOfl IIZa THUHBI 1 bubmmorexa [OK
p y . P https://m.edsoo.ru/eabbded1
MHpPa, B TPAKTUYECKOHN ACSITEIHPHOCTH
b 17001 ()7
Mexanndeckoe ABmwkeHue. Cucrema
7 orcuera. OTHOCUTEIIBHOCTD 1 bu6nunorexa LIOK

MEXAaHNUYCCKOT'O IBUXCHUSI. pr[Maf[ u
oOpaTHas 3a/1auul MEXaHUKH

https://m.edsoo.ru/e9a52{02




Paaunyc-BekTop MarepraibHOM TOYKH,
€ro MPOEKILUN Ha OCU KOOpAUHAT.

bubnunorexa LIOK

8 Tpaekropus. [lepemenienue.

P P peMetl https://m.edsoo.ru/30a108a5
Cxkopoctb. X npoekuuu Ha ocu
KOOpJAUHAT
PaBHOMepHOE NIpsIMOJIMHEHOE

9 neuxenue. ['paduueckoe onucanue bubmmoreka [JOK
PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edso0.ru/89ba7190
JBUKECHUS

10 CroxeHue nepeMereHuii u bubnnorexa [JOK
ckopocrteid. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOE IBUKEHHUE.

1 MrHoOBeHHas CKOPOCTh. Y CKOPEHHUE. bubnnorexa [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

. bubmuoreka [IOK
12 MPSIMOJIMHEHHOTO JIBHXKEHHUSI C
https://m.edso00.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJIHOTO Na/ieH!sl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPIWHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe qBUKEHUE.

JIBH>KEHHE 110 OKPY>KHOCTH. YTII0Bast
. bubmuoreka [JOK
15 Y JIMHEHas ckopocTs. [lepuon n

yacTtota. [{leHTpocTpemMurensHoe u
MIOJTHOE YCKOPEHUE

https://m.edsoo.ru/33196fbe




KontponbHas pabora o Teme

bu6nmoreka [IOK

16
"Kunemaruka" https://m.edsoo.ru/1242f32e¢
IIepsblit 3ak0H HproTOHA.

17 WNHepuuanbHble cUCTEMBI OTCUETA. Bbu6mmotexa [JOK
[Ipunuun oTHOCUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HewunepnuanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHOz€MCTBYIOIIIAs CUila. bubnunorexa LIOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 BzaumopeiictBue Ten. Tperuit 3aKoH bubnunoreka LIOK
HeroTona https://m.edsoo.ru/57dbas505
ITpuHIUO cyneprno3uIINu CUIL.

P yoep bubnunorexka LIOK
20 Pemenue 3aga4 Ha npUMEHEHUE
https://m.edsoo.ru/bdf997fb
3akoHOB HeroToHa
3aKOH BCEMUPHOIO TATOTCHHUSI.
. bubnuoreka [IOK
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

” Cuta TSKECTH U yCKOPEHUE bubnnorexa [JOK
CBOOOIHOTO MaIeHUS https://m.edsoo.ru/22757f26
JIBrm>keHre HEOECHBIX TET U UX

” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
TEla https://m.edsoo.ru/0ae2cd84
Cuna tpenns. [lpupoma 1 BUABI CHII

P Prp but6mmoreka [IOK
TpeHus. J{BUxKeHUE B KUAKOCTH U
25 https://m.edsoo.ru/1fa86499

raze ¢ yu4éToM CHJIbI COMTPOTHBIICHUS
cpensl

https://m.edsoo.ru/2cb29676




26 Hasnenue. I'uapocraruueckoe bubnuoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnmnoreka HOK

27 [TocTynarenbHOE U BpalaTeabHOE Bu6mumoteka [JOK
JIBHJKEHUE TBEPIOTO TEIa https://m.edsoo.ru/2b95d57e

73 MOMEHT CHJIBI OTHOCHUTEILHO OCH bubnunorexa LIOK
BpauieHus. [1nedo cunsl https://m.edso0o.ru/653d3459
CrnosxeHue cuil, IPUI0KEHHBIX K

29 TBepaoMy Teny. LleHTp TsxkecTu Tena. bubnmorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus

bubnuoreka [IOK
30 Pemenue 3anau
https://m.edsoo.ru/dc1caacO
31 KonTtponpsHast pabora o Teme Bbu6moteka [JOK
"Iuaamuka. Ctatuka TBEpIOrO Tema'" https://m.edsoo.ru/9f5a574c¢
P
HNMnynbec MaTepuanbHOM TOYKH,
CHUCTEMBbI MaTePHUAIIbHBIX TOYEK. BuG 110K
nonmoTexa
32 LleHTp Macc CUCTEMBI MaTEPUATIBHBIX httos-//m.ed /4bb8294b
PS://mM.€dSO0.1ru
Touek. Teopema o IBHIKEHHUH LIEHTpa
Macc
NMiynbc cuiibl M1 U3BMEHEHHUE En6 LIOK
nonroTexa
33 MMITyJIbCa Tella. 3aKOH COXPaHEeHUs
https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTuBHOE IBUKEHUE
MoMeHT uMITyJIbca MaTepHATbHON
34 touku. [IpencraBienne o coxpaHeHUH bubnmnoreka [JOK

MOMCHTAa UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bubnunorexa LIOK

35 Pemenue 3anau
https://m.edsoo.ru/f7706d63
Pabora cuiibl Ha MajoM U Ha
36 KOHEYHOM TepPEMEIICHUH. bubnmnoreka HOK
['padpuaeckoe npeacraBieHue pabOTHI https://m.edso00.ru/913974c7
cuJibl. MOIHOCTB CUJIBbI
Kunernueckas sneprusi. Teopema o6
37 M3MEHEHUU KUHETUYECKOU SHEPTUU bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaIbHOU TOYKU
[ToTenuuanbHble 1 HEMOTEHIIMAILHBIE
bubnunoreka LIOK
38 cuibl. [loTeHIManpHas sHeprusl.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCThb
Tpetbst KocMUYecKast CKopocTh. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
. bubnnorexa [IOK
39 M3MEHEHHUEM MEXaHUYEeCKOHN SHEepPTruu
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUn
VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Yy E]ZIHCHI/IG Bey Hp)JI'IJ'II/I 111 uaealbHOU bubnuorexa [IOK
P Py https://m.edsoo.ru/f30f43b6
KUJTKOCTH
41 KonTponbHas pabora no teme bubmuoreka [IOK
"3aKOHBI COXpaHEHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIC TIOJIOKEHHUS bubmuoreka [{OK

MKT. uddysus. bpoynosckoe
JBHKCHHE

https://m.edsoo.ru/b0a4445f




Crpoenue ra3000pa3HbIX, )KUIKUX U

bu6nmmoreka [IOK

43 . X
TBEPABIX TEIL. AGPAKTCP ABHACHHA 1 hitps://m.edsoo.ru/c44d02¢2
B3aMMOJCHCTBHUS YaCTHII BEIIECTBA
Macca 1 pa3Mepnl MOJIEKYJT (ATOMOB).
44 Koanecho Bep ecTBa l_iIOC"E‘OSIHHaSI) buGnuorexa [IOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TemnoBoe paBHOBecCHE. bubnmoreka [JOK
Ixama Ienscus https://m.eds00.ru/0070d493
46 Pemienne 3agau bubmmorexa [OK
https://m.edsoo.ru/1531aba5
47 W neanbupiii ras3. I'a3oBbie 3aKOHEI buGnuorexa [IOK
https://m.edsoo.ru/1deb2367
43 VYpaBHenue Menjeneena- bubnunoreka LIOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas Temneparypa. 3akoH bubnnorexa [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 M3omponeccsl B UACaIbHOM rase ¢ bubmuoreka [IOK
MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'pacdbuueckoe mpeacraBiaeHue
51 I/I:I:o;b OLIECCOB: 1:I3§Te Ma, U30Xxopa bubmmorexa LHOK
poteccos: pMa, pa, hitps://m.edsoo.ru/1344327b
n3zobapa
b K
52 OcHoBHoe ypaBHeHue MKT noamorexa O
https://m.edsoo.ru/c8094721
bu6nunorexa LIOK
53 Pemenue 3amau
s hitps://m.eds0o.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
54 TEPMOJIMHAMUYECKON CUCTEMBI CO https://m.edsoo.ru/c38af875

CpeaHel KHHETHYECKON dHEpruen




MOCTYNATEIBHOr0 TEMIOBOTO
NBIDKEHUS €€ JaCTUIl

55 O06o001IeHe U CHCTEMaTH3aIs bubmuorexa [JOK
3HaHui o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
56 KontponbHas pabora o Teme Bbu6mmotexa [JOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas CUCTEMA.
3aaHue BHEIHUX ycinoBui g T/1
cucTeMbl. BHenHue u BHyTpeHHUE
bubnunoreka LIOK
57 napametpsl. [TapameTpsl T/l cuctembl
https://m.edsoo.ru/5f8d38a3
KakK Cpe/IHHE 3HAUYCHUS BEJINYHH,
ONKMCHIBAIOLINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOgUHAMUKH.
58 CamonpounsBoiibHas penakcarus T[] bubmorexa HOK
p P https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B
bubmmoreka IIOK
59 TepMOJMHAMUKE. Y CTTOBUS
. https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIN
VYpasuenue MenaeneeBa-Knaneripona
60 U BBIpa)KEHHUE JIJI1 BHYTPEHHEH bubnmorexa OK
p yIp https://m.edsoo.ru/bal 178d0
SHEPrumn
Bripaxenue a1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO UJCAJIILHOIO ra3a. bu6muoreka [JOK
KBazucrarndeckue u HeCTaTUUECKUE https://m.edsoo.ru/acScacl5
MPOLIECChHI
2 DnemeHTapHasi paboTa B bubnmnorexa [JOK

TEPMOANHAMHKE. Brrancienue

https://m.edsoo.ru/741d5738




pabotsl o rpaduky npouecca Ha pV-
JarpaMmme

Temonepenaya kak croco6

63 W3MEHEHUs BHyTpeHHel aneprun T /1 bubmmorexa LIOK
https://m.edsoo.ru/3d734561

CHCTEMBI O€3 COBEpUICHUS PAOOTHI

64 Konsekuusi, TEII0IpOBOIHOCTD, bubnunorexa LIOK
H3Iy4YEHHUE https://m.edsoo.ru/157b54cd
KonunuecTBo Temnotsl. TennoéMKoCTh

65 Tesa. Y ienpHas u MoJIsipHas bubnunoreka LIOK
TEeMJIOEMKOCTH BelllecTBa. Y AeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILINBA

66 Pacuér konnuecTBa TEMIOTHI MTPU bubnuoreka [IOK
TerJionepeaaye https://m.edsoo.ru/1db5ad4e

67 [TonsiTue 06 amuabaTHOM Mpolecce. bubmuoreka [{OK
[lepBblil 3aKOH TEPMOJAMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemioTel 1 paboTa Kak

68 Mepbl U3MEHEHUS! BHYTPEHHEH bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T]] cucremsl
BTopoii 3ak0H TepMOIMHAMUKY TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX bubmuoreka [IOK
nporieccoB. Heobpatumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIIECCOB

70 [IpuHIUITBI TEWCTBUS TEIUIOBBIX bu6muoreka [JOK
MamuH. KITJ] https://m.edsoo.ru/2¢945513

71 MakcumansHoe 3nHadenne KITJ,. I{ukn but6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9

72 Pemienue 3agaa bubnnorexa [IOK

https://m.edsoo.ru/b3efal 8b




DKOJIOTUUYECKUE ACIIEKTHI
HCITIOJIB30BaAHNUA TCIIJIOBBIX

bubnunorexa LIOK

73 .
nsurareneil. TennoBoe 3arpsi3HEeHHe https://m.edsoo.ru/9867aaa7
OKPYXaroIIel Cpeabl
Bubmuoreka IIOK
74 Penrenue 3anau s
https://m.edsoo.ru/c8c70432
O00011IeHNE U CUCTEMATHU3ALUS
75 3gaHui 1o teme "TepmoauHamuka bubnmnorexa LHOK
P ) https://m.edsoo.ru/28d62b3f
TenoBbie MAIIMHEL
KonTtponpsHast pabora o Teme
" bubmmoreka [JOK
76 Tepmonunamuka. TernoBbie
" https://m.edsoo.ru/1b6e26¢c5
MaIIIHHEI
ITapooOpa3zoBanue U KOHICHCAIHA.
POODP bubnunoreka LIOK
77 Hcnapenue u kuneHue. Y genbHas
https://m.edso0o0.ru/6f8¢6777
TEIJI0Ta MapooOpa3oOBaHM
Hacrimennsle 1 HeHACHIIIIEHHEBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IUIOTHOCTH U JaBJIEHUS HACHIIIEHHOTO
78 napa oT TEMIIEPATypbl, UX bubmuoreka [IOK
HE3aBUCUMOCTh OT 00BEMA https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUS B
SKUIKOCTH
79 BraxxaocTts Bo3myxa. AGCONIIOTHAS U but6mmoreka [IOK
OTHOCHUTEIIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubnnorexa IIOK
80 Pemienne 3agau 1

https://m.edsoo.ru/18e95ff3




Teépnoe Teno. Kpucrammyeckue u

bu6nmmoreka [IOK

81 aMOP (uie Tena. Anusorpomis https://m.edsoo.ru/20a88a03
CBOMCTB KpUCTAJIJIOB
[laBnenue u KpUCTaIM3aALMSL.

82 VnenbHas TEMI0Ta MIaBICHUS. bubmmorexa [IOK

https://m.edsoo.ru/6ee91e9f
CyOnumarnus
Hedopmaruu TBEpAOTO TENA.

23 Pactsoxenne u cxxatue. CaBur. bubnunorexka LIOK
Mounyns IOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nehopmarui
TemnnoBoe paciIMpeHUe KUIKOCTEH U

24 TBEPABIX TEJI. AHTAPMOHU3M bubnnoreka [JOK
TETUIOBBIX KOJICOAHHWM YaCTHIL https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeobpazoBanue sHeprun B (ha30BBIX bubnuoreka [IOK
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoreka IIOK

86 YpaBHeHHe TEII0BOro OanaHca hitps//m.cdsoo.ru/ab1521fb

bu6nunorexa LIOK

87 | Pemerne sazax https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunsapuele siBnenus. /laBienue bu6mmoreka IIOK
I10J1 UICKPUBJICHHOM IIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)uakocru. @opmyna Jlamnaca
O06o01IeHre U cucTeMaTH3alus

29 3HaHUM 1o TeMe "ArperaTHble bubnmnoreka [JOK

cocTosiHuA BemecTsa. Da3oBbie
nepexopl"

https://m.edsoo.ru/0b52575¢




KontponbHas pabora o Teme

bu6nmmoreka [IOK

90 "ArperaTHble COCTOSIHUS BEILIECTBA.
P " H https://m.edsoo.ru/7dc2a739
®da3oBbIe IEPEXOABI
OnexTpuzanus Tea U €€ IposBICHUS.
DiexTpruuecKuil 3apsaa. JIsa Buma
91 IEKT pI/IquKI/IX 3a F;I OBI[ bubmorexa LOK
P PAAIOB. https://m.edsoo.ru/1aff445f
[TpoBOIHUKH, TUATIEKTPUKH H
MOJTYTTPOBOTHUKHU
DJIEMEHTAPHBIHN JIEKTPUUECKUI
bubmuoreka [{OK
92 3apsil. 3aKOH COXpaHEeHUs
https://m.edsoo.ru/f49afd24
AJICKTPUIECKOTO 3apsiia
93 BzaumoperictBue 3apsiioB. Toueunbie bu6nmoreka LIOK
3apsiabl. 3akoH Kynona https://m.edso0.ru/445b7746
bubnunoreka LIOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe nose. Ero neiicteue bubnnorexa [JOK
Ha DJIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUIECKOTO
nosist. [Ipo6uslit 3apsia. Jlunuu
. bubmuoreka [IOK
96 HaANPsHKEHHOCTH AJIEKTPUYECKOTO
https://m.edsoo.ru/3dac6957
nosist. OTHOPOJIHOE IEKTPUUYECKOE
oJie
TToTenumagbHOCTE
97 3JIEKTPOCTATHYECKOTO NoisA. Pa3HOCTB bubmorexa LHOK
p ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANIPSKEHUE
08 [ToTenuunansHas sHEprus 3apsijia B bubnunorexa LIOK

OJICKTPOCTAaTUYCCKOM IIOJIC.

https://m.edsoo.ru/af5fa389




ITorennuman 3neKTpOCTaTUYECKOTO

1oJIst
CBs13b HANPSHKEHHOCTHU TOJISI U
bubnunoreka LIOK
99 Pa3HOCTU MOTEHIIUATIOB JIJIst
https://m.edsoo.ru/df7a6838
IIEKTPOCTATUYECKOTO T1OJIS
100 [IpuHnun cyneprnozunuu Bbu6mmotexa [JOK
SJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfedabe
101 Pemenue 3agau buGnuorexa [IOK
https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsnaa. [lose bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepsr https://m.edsoo.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
" bubnuoreka [IOK
103 00Bpémy mapa. [lone paBHOMEpHO
N . https://m.edsoo.ru/f7a665¢ee
3apsKEHHONW OECKOHEUHOM! MII0CKOCTH
104 [IpoBOgHUKY B 3JIEKTPOCTATUYECKOM Bbu6motreka [JOK
noJje. Y ClI0BUE PaBHOBECHUS 3aps10B https://m.edsoo.ru/32405eab
105 JIMDNEeKTPUKHY U ITOJIYIIPOBOIHUKH B bubnmnoreka HOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpnencarop. DnekTpoéMKOCTh
. bubmuoreka [IOK
106 KOHJEHCATOpa. JIEKTPOEMKOCTD
https://m.edsoo.ru/845b4{73
IUIOCKOTO KOH/IEHCAaTOpa
107 [TapaenpHOE COeqUHEHUE bubmmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBarenbHOE COEAUHEHUE but6mmoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo0.ru/1€992920
b
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa nommoreia LHOK

https://m.edsoo.ru/73a34f18




bubnunorexa LIOK

110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBukeHue 3apsyKEHHON 4acTULIbI B Bbu6mmotexa [JOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
O06001IeHNEe U CHCTeMAaTH3AIINS
. " bubnuorexa [JOK
113 3HAHUH 10 TeMe "DIEeKTPUYECKoe
" https://m.edsoo0.ru/5752603f
none
114 KonTponbhas pabota mo Teme bubmmoreka [JOK
"DnekTpuueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [locTossHHBIN TOK.
bubnunoreka LIOK
115 VYcnoBus CyiecTBOBaHUsA
https://m.edsoo.ru/233311b5
MOCTOSTHHOTO 3JICKTPUYECKOT0 TOKa
116 Uctounuku Toka. Hanpsbxkenve u bubnnorexa [JOK
9J1C https://m.edsoo.ru/0839al15
17 3akoH OMa aJ1s1 yJacTKa LEnu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTB COMPOTUBIICHUS
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €r0 bu6nunorexa LIOK
JUIMHBI U IUIOLIAAM ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYeHUs
119 VenpHOE COMPOTHRIICHHUE BEIIECTBA. bubnmnoreka [JOK
Pemenne 3amau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
but6mmorekxa [IOK
120 CMEIIaHHOE COCJMHEHUES

IMPOBOIHUKOB

https://m.edsoo.ru/236f7¢07




Pacuér pa3zBeTBIEHHBIX

121 sJIeKTpuuecKkux nemei. IIpasuia bubmmorexa LOK
p H P https://m.edsoo.ru/1794cf37
Kupxroda
bubnunoreka LIOK
122 P
CUHICHHE 33/t https://m.edso0.ru/388 1b469
123 PaboTa snekrpruyeckoro Toka. 3aKoH bubnmnoreka HOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnuoreka [IOK
124 P
CHICHHE 3a/1a1 https://m.edso00.ru/6761bfOf
MOITHOCTP JIEKTPUUYECKOTO TOKA.
bubnunoreka LIOK
125 TemnoBass MOIIHOCTh, BhIACIIEMAas Ha
https://m.edsoo.ru/99750a6f
pe3ucrope
bubnuoreka [IOK
126 P
CHIeHHe sajat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE bubmmoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 1J1s MOJTHOM (3aMKHYTOM ) bubmuoreka [IOK
ANEKTPUYECKON LIETIH https://m.edsoo.ru/221f40fb
bu6mmoreka IIOK
129 P
CHICHHIE 3aAat hitps://m.eds00.ru/3580b679
130 MOoIHOCTh UCTOYHKKA TOKA bubnnorexa [IOK
https://m.edsoo.ru/a0ae51d8
bu6nunorexa LIOK
131 K
OPOTROE SAMBIKATHE hitps://m.eds0o.ru/546£5632
132 Konzgencarop B 11enu noCTOSIHHOTO bubmuorexa [JOK
TOKa https://m.edsoo.ru/35368f3e
133 Pemenue 3agau bubnmorexa LOK

https://m.edsoo.ru/4410cef0




Pemenue 3axay mo reme

bu6nmoreka [IOK

134
"TlocTOSIHHBIN 31EKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemienue 3anau 1o reme bubmuorexa [JOK
"TlocTOSHHBIN 31EKTpUYECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3aga4 1mo teme bubnunorexa LIOK
"TlocTOsSIHHBIN 31EKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O060011eHNEe U CUCTeMAaTU3aIs
. " . bubnuorexa [JOK
137 3HaHui o teme "llocTostHHBIN
. " https://m.edsoo.ru/bfd7a050
JNEKTPUUYECKUN TOK
138 KonTponbhas pabota no Teme bubmmoreka [JOK
"ITocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi IpOBOAUMOCTD
P P . bubnuorexa [{OK
139 Pa3IMYHBIX BELECTB. DIEKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBepXIpOBOAUMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acIuIaBax 3JEKTPOJIMTOB. 3aKOHBI bubmmorexa [IOK
P P ‘ https://m.eds00.ru/4b423491
®Dapanes U1 JIEKTPOIU3a
b K
141 DnexTpuuecKkuil Tok B razax. [lmazma nomorexa O
https://m.edso0o0.ru/92d92f76
142 DNEKTPUYECKHUN TOK B BAKyyMe. bubmmnoreka HOK
BakyymHble npubopsl https://m.edsoo.ru/2E+160
143 DNEKTPUYECKUN TOK B bubmmnoreka HOK
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6nunorexa LIOK
144 ITo OBO OBBIE 00
AIYHPOBOMHHIOBRIC HPHBOPH! https://m.eds00.ru/83622200
Pu3NYeCcKuil TPAKTUKYM I10 TEME
" bubnuorexa [JOK
145 N3mepenne cuitbl TOKa 1

HAIpsSKCHUA B ICTIU ITOCTOAHHOI'O

https://m.edsoo.ru/5643ea56




TOKa IPH MOMOIIY aHAJIOTOBBIX H
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiH "3HAKOMCTBO €

¢ poBoii 1aboparopueii no usuke.
[Tpumepsl n3mepenus GU3NIECKUX
BEJIMYMH TP IOMOLIU
KOMITBIOTEPHBIX JATYUKOB"

146

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JIBUKEHUS C LIEJIBbIO ONpeAETICHUS
MI'HOBEHHOM ckopocTh"

bubnuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Pu3n4eCKul NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
IBWKEHHUH 110 HAKJIOHHOM IIJIOCKOCTH"
wim "HccienoBanne 3aBUCUMOCTH
IIyTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

bubnunoreka LIOK
https://m.edsoo.ru/6960b6ef

148

Du3nYeCKU IPAKTUKYM I10 TEME
"M3mMepeHune yckopeHHst CBOOOIHOTO
naaenus" win "V3ydenue nBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

bu6nmorexa LIOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne NBUKEHHUS Tema 10
OKPY’KHOCTH C TIOCTOSIHHOM 11O
MOJTYJIFO CKOPOCTBIO" MITH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oopaleHusi KOHH4eCKOro
MasiTHUKA OT €ro napamerpos”

but6mmoreka [IOK
https://m.edsoo.ru/bct53514




150

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHune paBHOAEHCTBYIOLIEH
CHJIBI IIPU ABMKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH" WJIN
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 Macchl"

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

151

Ou3nyecKuil MPakTUKYM 0 TeME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIONIMX B TIPYKUHE
U pE3UHOBOM 00paslie, OT UX
nepopmanun” wim "M3ydenne
JBUKEHHS CUCTEMBI TE€J, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUit
6J10K"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

152

Du3nUeCcKu IPAKTUKYM I10 TEME
"N3mepenue koapuienTa TpeHus
10 BEJIMYMHE yTII0BOIO
koa¢¢unmenta 3aBucumoctu Frp(N)"
niu "MccienoBadue IBUKEHUS
Opycka [0 HaKJIOHHOM IIOCKOCTH €
NEePEMEHHBIM K03 PUIIEHTOM
TpeHust" win "M3yuenue nBuxeHus

rpy3a Ha Bally C TpeHHEM"

bu6nmorexa LIOK
https://m.edsoo.ru/b83b1607

153

Pu3NUEeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBUl paBHOBECHS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" win "Koncrpyuposanue

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7




KPOHUITEMHOB U Pacy€T CUII
ynpyrocta" wiu "HU3ydenue
YCTOMYHMBOCTH TBEPJOTO TEIIA,
MMEIOLIETO IO OOphI"

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3Mmepenune uMiryJibca Tesa mno
TopMO3HOMY nyTH" Ui "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
wiu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KUHETHYECKOW SHEPTUH Tena Mo
TOPMO3HOMY ITyTH"

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

155

Du3nUeCcKu IPAKTUKYM I10 TEME
"N3y4eHne n30TepMUUECKOTO
nporuecca (PeKOMEHI0BAaHO
MCIIOJIb30BaHue U(PPOBOH
naboparopun)" unu "HUzyuenue
M30XOPHOTO Tporiecca" uiu
"N3yuenue nzobapHoro nporecca”
i "lIpoBepka ypaBHEHUS
cocrostHus"

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NUEeCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbpHon
ternoéMkoctr" unn "MccinenoBanue
Mpoliecca OCThIBaHUS BeIleCTBA" MU

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




"HccnenoBanue aanadaTHOro
npouecca" wim "H3ydenue
B3aMIMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3y4yeHre 3aKOHOMEPHOCTEI
WCTIApEHUS KUJKOCTER" Wit
"U3mepeHune yaenbHOM TeIIOThI
riaBieHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"3mepeHune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIlEHKa MaccChl MapoB B
nomMemenun". Mamepenue

ko3 uImeHTa mToOBEPXHOCTHOTO
HATSDKEHUS

bubmuoreka [{OK
https://m.edsoo.ru/6bla23b5

158

Du3nUeCcKu IPAKTUKYM I10 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATopa B
SHEPTUIO U3TYyUEHUS CBETOIMOAA" NN
"N3y4yeHue npoTeKkaHus TOKa B LIETIH,
coJiepxaniei KoHaeHcaTop" uiu
"Pacnipenenenue pasHocTH
NOTEHLNAJIOB (HaNPsKEHUs ) IPU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpOB"

bu6nunorexa LIOK
https://m.edsoo.ru/ec424377

159

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" WK

bubnunorexa LIOK
https://m.edsoo.ru/2b179d98




"U3mepenue yaeiaprHOro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHUJTbI
TOKa OT HATIPSDKEHUS JJIS JIAMITBI
HakajauBaHus"

DuU3nYeCKui MPAKTUKYM 110 TEME
"Habmronenue anekTpoausa’ win
"M3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" i "HccnenoBanue

bubnuoreka [IOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edsoo0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
uin "CHsTHE BOJBT-aMIIEPHOU
XapaKTEePUCTUKU auoaa”
PesepBublil ypok. O600IICHHE 1
P P . bubnunoreka LIOK
161 CUCTEMATHU3aINs 3HAHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PeseprubIil ypok. O6001IEeHNE 1
162 CI/ICTEM&TI/BZEI/I}I 3HAHUM 110 TEME bubnmorexa OK
" " https://m.edsoo.ru/3149956b
JAnHamMuka
PeseprHbIil ypok. O6001EeHNE 1
P P . bubnuoreka [{OK
163 CHCTEeMaTHU3allus 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOIo Tena
PeseprHbIil ypok. O6001IEHNE 1
164 CI/ICTzMaTI/ISZIrI)I/ISI 3HaHUH 10 TEME bubnnorexa [IOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpPAHECHHS B MEXAHUKE
Peseprubrit ypok. O6001IeHNE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubnuoreka [{OK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHeiit ypok. O000mIeHNE U

166 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe | bubnunorexa LIOK
"Tepmonunamuka. TernoBbie https://m.edsoo.ru/Obcc77¢l
MaIIuHe!"

PesepBHeiit ypok. O000mIcHNE U

167 CUCTEMATHU3aIHs 3HAHUH 110 TEME | bubnunoreka LIOK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBkie Iepexoib"

PesepBurnlii ypok. O00011I€HIE 1
P P . bubmuoreka [{OK

168 CHUCTEMaTU3alMs 3HAHUH 10 TEME 1

" " https://m.edsoo.ru/f2381c0c
DIEeKTpUYECKOE T10JIe

PesepBurblii ypok. O000111€HIE U

P P . bubnuoreka [IOK

169 cHCTEMAaTHU3alis 3HaHUH 110 TEME 1
. . https://m.edsoo.ru/3cae6dal

"IlocTosHHBIN 31eKTpUYecKuil TOK"
PesepBueiil ypok. O0001meHE U

P P . bubnuoreka [IOK

170 CHCTEMAaTHU3alMs 3HAHUHM 110 TEME 1
" " https://m.edsoo.ru/cc7681d4

Toxu B pa3nmnyHbIX cpenax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kounrpouabusie | Ilpakruyeckue
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
BzaumoneiicTBre MOCTOSHHBIX

1 MarsuToB U IIPOBOJHUKOB C TOKOM 1 bubmorexa HOK

poBO ' https://m.edsoo.ru/487a8593
MarnutHoe nosue. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

) [IpuHnun cynepno3unumn | bubnuoreka [IOK
MarHMTHBIX IoJeH. JInaun https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIUU

3 MarnuTHO€E noJie TPOBOJHUKA C | bubnmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIeHUE U | bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6nunorexa LIOK

5 Pemenne 3agau 1

g https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. | bubmuoreka [IOK
DNeKTpOu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U

7 MOJyJb. JIBUKEHHE 3apSKEHHOMN 1 bubmuoreka [IOK
YaCTUIIEI B OJTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje

bu6nunorexa LIOK
8 Pemenne 3agau 1
A https://m.edsoo.ru/504e98c7




bubnunorexa LIOK

9 Pa6ora ¢ Jlopenma
Ta CHIBL SI0peHtt hitps://m.edsoo.ru/d518bedb
10 Pemrenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/93617bd9
MarHnuTHOE 1I0JI€ B BEIIECTBE.
11 deppomarueTuky, napa- u buGnuorexa [IOK
pp > 11ap hitps://m.eds00.ru/30ff9608
UaMardeTUKU
OCHOBHBIE CBOICTBA
bubnunoreka LIOK
12 dheppomarnerukoB. [Ipumenenmne
https://m.edsoo.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubnunoreka LIOK
"MaruutHoe moine" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubnunoreka LIOK
"MaruutHoe moine" https://m.edsoo.ru/41c4ae8a
SIBneHUE IEKTPOMAarHUTHOM
15 uHayknuu. IToTok BekTopa bubnnorexa [IOK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTyKITUU
bu6nmorexa LIOK
16 9J1C
AC manyku hitps://m.edso0o.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON UHAYKIUU bubmuoreka [IOK
Qdapanes https://m.edsoo.ru/ab6dec188
13 Buxpeoe a51eKTpru4ecKoe moie. bubmmnoreka HOK
Toku dyxko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMH B ABUKYLIUXCS bubnuoteka [JOK
IIPOBOJTHUKAX https://m.edsoo.ru/0235cc02
b K
20 Pemrenue 3agau nbmmorexa IO

https://m.edsoo.ru/4dfda618




bubnunorexa LIOK

21 ITpasuno Jlenma
PaBHiIo SieHtl https://m.edsoo.ru/bbc22726
NunyktuBHOCTh. Karyika
bu6nmoreka [IOK
22 WHAYKTUBHOCTH B LIETIH
https://m.edsoo.ru/621eae9d
MOCTOSIHHOT'O TOKa
7 SBnenne camonnaykimu. JJ1C bubnmnoreka HOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KaTYLIKH bu6nmorexa LIOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 Pemenue 3ama
tenn s https://m.edsoo.ru/88f69d2b
O00011IeHIE U CUCTEMATU3AIUS
. bubnnorexa [IOK
26 3HAHUH 110 TEME
" " https://m.eds00.ru/76484025
DIIeKTPOAMHAMUKA
7 KontponbHas paboTa mo teme bubnnorexa [JOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ac09b98
KonebarenpHas cucrema.
28 CBo0OoHBIE KOIEOaHHUS bubnmorexa [IOK
g ‘ https:/m.edsoo.ru/7c1db385
lMapmonuueckue konedaHus
Kunematuueckoe U JUHaAMHYECKOE
29 OIMMCaHUE KOJIeOaTENbHBIX bubmmorexa LHOK
. https://m.edsoo.ru/87c¢e9498
IBIKEHUN
DHepreTuveckoe onvucanne. BeiBos
IUHAMHAYECKOTO OITMCAHUS
. bubnuotexa [JOK
30 TapMOHUYECKHUX KOJICOaHUH U3 UX

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUA

https://m.edsoo.ru/e3c¢99692




bubnunorexa LIOK

31 A a asza KoyieOaHui
MILTHTY 3 1 frebar https://m.edsoo.ru/7a0c439a
[Tepnon u yacTora KoJieOaHUH.
[Tepnoa ManbIx CBOOOTHBIX
. bu6nmoreka [IOK
32 KoJe0aHnii MAaTEMAaTHYECKOTO
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aryxaromue KoieOaHusl.
bubnuoreka [IOK
33 BrinyxaeHHsie kosiebaHusl.
https://m.edsoo.ru/72e¢93d09
Pe3onanc
b K
34 ABTOKONE0aHUS noamotexa O
https://m.edsoo.ru/6add2644
bubmuoreka [{OK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Vpok-koH(Dpepeumus "Mexannueckue
36 K(f)ﬂ€6aHI/I$([b BpM 3BIKAILHBIX bubnuorexa [IOK
3, https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0001IeHre U CUCTEMAaTU3 AU
. " bu6mmoreka IIOK
37 3HAHUH 110 TeMe "MexaHndecKue
" https://m.edsoo.ru/eb84182f
KOJIeOaHUs
18 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubmuoreka [IOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bu6muoreka [JOK
aMIUTATYIOM CUJIbI TOKA B https://m.edsoo.ru/093f9af1
KoJe0aTeTbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmnorexa [JOK

nacajibHOM KoJIe0aTeIbHOM KOHTYPpPC

https://m.edsoo.ru/d1e2d543




3aTyxarolue NIEKTPOMarHuTHbIE

bu6nmmoreka [IOK

41 KoJieOanus. BuinyxaeHHble
THA https://m.eds00.ru/5¢668619
AJIEKTPOMArHUTHBIC KOJeOaHus
IlepemenHsbli TOK. Pesucrop u
42 KOHJICHCATOP B IIEITH IIEPEMEHHOTO bubmorexa LIOK
A pBl P https://m.edsoo.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIEN bubnmoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa 1Sl 3JIEKTPUYECKOHN Lenu bubnmorexa [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
. bubnnorexa [IOK
45 AMIUTUTYAHOE U JEHCTBYIOLLEE
https://m.edsoo.ru/1cac6cdc
3HAYCHHME CHUJIbI TOKA M HAIPSHKEHUS
46 Pe3oHnanc B 2JIEKTPHUUECKON LIETTN bubmmorexa LOK
P H https:/m.edso0.ru/087506df
buo6 OK
47 Pemtenue 3agau nbmorexa I
https://m.edsoo.ru/al6836a4
WneanbHeblif Tpancdopmatop.
43 [TpouzBoacTBO, Mepenaya u bu6nunorexa LIOK
oTpeOIeHNE AIEKTPHUIESCKON https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTrH4eCKHe PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
49 Kynsrypa ucnonab3oBaHus bubmmorexa TIOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
JKU3HU
Bubnuoreka IIOK
50 Pemenne 3amau !

https://m.edsoo.ru/ee6677ed




bubnunorexa LIOK

51 Pemenue 3ama
HHeHH Aat https://m.edsoo.ru/7cab59{8
O0001IeHrEe U cUCTEMaTU3 AU
. bu6nmoreka [IOK
52 3HAHUHU 110 TEME
" " https://m.edsoo.ru/401024a9
DJIeKTpOMarHUTHBIE KOJIeOaHuUs
MexaHn4ecKHUe BOJHEL.
53 XapaKTEPUCTUKHA MEXAHUYECKUX bubnmorexa LHOK
P p https://m.edsoo.ru/a58e109f
BOJIH
. bubnnorexa [IOK
54 CBoICTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6 K
55 3ByK. XapaKTEpUCTUKH 3BYKa uommoreka O
https://m.edsoo.ru/138b6f09
56 WNudpas3Byk u ynpTpa3syk. lllymosoe bubnnorexa [JOK
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl https://m.edso00.ru/7380038f
bubnunoreka LIOK
57 P
CHICHHE 33124 https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHBIE BOJHBI.
58 H3nyuenne 3neKTpOMarHUTHEIX Bubmiorexa IOK
Y P hitps://m.edsoo.ru/714e5dbl
BOJIH
59 DHeprust MEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
bu6nunorexa LIOK
60 [IpumeHeHue MeKTpOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUTIBI PaTUOCBSI3U U
61 TeneBuaenus. Pagnosokamust. but6mmoreka [IOK

DNEeKTpOMarHuTHOE 3arpsi3sHEHUE
OKpY’Kalolllen cpebl

https://m.edsoo.ru/9f96f1{8




KonrponsHas pabora o teme

bu6nmoreka [IOK

62
"Konebanus 1 BOJHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnmnoreka HOK
pacpocTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3a1a4 Ha npuMEHEHUE
64 3aKOHA MPSIMOJTMHEHHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBeTa
65 Otpaxenue ceera. [lnockoe Bu6moteka [JOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
W1 OTHOCHUTEIIBHEIN ITOKA3aTeIIb
bubnunoreka LIOK
66 npenomienus. [lonHoe BHyTpeHHEee
. https://m.edsoo.ru/bc2e55cd
otrpaxeHnue. [IpenenbHblil yron
MIOJTHOTO BHYTPEHHETO OTPaKECHUSI
Pemenue 3aga4 Ha npuMEHEHUE
67 3aKOHOB OTPAYKCHHS U TIPEIOMIICHUS bubmorexa HOK
P P https://m.edsoo.ru/49d830a9
CBeTa
Xona nydeit B mpusme. Jlucnepcus
. bubnuoreka [{OK
68 cBeta. CI0KHBIN cocTaB 0€10T0
https://m.edsoo.ru/d8e1c3be
ceera. LlBer
69 JInnu3pl. @OKYyCHOE PaCCTOSIHUE U bubmuoreka [IOK
ONTUYECKASA CUJIA JINH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o00paxeHuit B TMH3aX bu6muoreka [JOK
U UX CUCTEMaX. Y BEJIUYCHHE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnuotexa [JOK
71 M300paKeHUH, MOTyIaeMbIX C

IIOMOIIBIO JINH3

https://m.edsoo.ru/5a868f09




bubnunorexa LIOK

72 r
a3 KA ofTHeckat cHerema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
. bu6nmoreka [IOK
73 MPUMEHUMOCTH T'€OMETPUYECKOMN
https://m.edsoo.ru/cd174a10
ONTHKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnmnoreka HOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bubnuoreka [IOK
75
Jlucniepeus caera https://m.edsoo.ru/lel6ccbe
76 HNutepdepennus ceera bubmorexa HOK
https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
bubmuoreka [{OK
77 HaOJIOACHNST MAKCUMYMOB U
https://m.edsoo.ru/c6416d48
MUHHMYMOB
b K
78 Permrenue 3amau nbmmorexa 10
https://m.edsoo.ru/3061de2b
bu6nmorexa LIOK
79 IT
PHMCHCHHE HHTCp{CpeHIIHH https://m.edsoo.ru/668edbc8
bu6mmoreka IIOK
80
Jlugpariuis ceeta https://m.edsoo.ru/12ed04b5
81 JudpakimonHas pemeéTka. Y cioBue bubmuoreka [IOK
HaOII0/ICHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/d58c411a
23 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https://m.edso0o.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/c56¢8158




bubnunorexa LIOK

83 (BETOBBIC ABICHI B IPHPOJE https://m.eds00.ru/0b36363d
26 O06o001IeHNEe U CHCTEMATH3aLIHS bubnunorexa LIOK
3HaHui 1Mo teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KontponbHas paboTa mo teme bubnmnoreka HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOU MEXAHUKH. 3aKOHBI bubnuoreka [IOK
DJIEKTPOAVHAMUKY U IIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
29 [TocTynatel cienuanbHON TEOPUU bubnuorexa [IOK
OTHOCUTEJIBHOCTHA https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
90 Jlopenma. YcnoBue NpuYUuHHOCTH. bubmmoreka [JOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE JTUHBI
01 DHeprusi ¥ UMIYJIbC bubnmnorexa [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPrUEH 1
92 HMILYJIbCOM PEIATUBUCTCKOU bubmmorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHIIbI. DHEPTHUS TTOKOS
but6mmoreka [IOK
93 PaBHOBECHOE TEIIIOBOE U3ITyUYEeHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMemenusa Buna bubnnorexa [IOK

https://m.edsoo.ru/1c5ff752




05 I'unote3a M. Ilinanka o KBaHTax. bubnuorexa [{OK
DoTOHBI https://m.edsoo.ru/a5ffa218
bubnunorexa LIOK
6 9
? HCPTH M MMITYJIC poToma https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmnoreka HOK
CroneroBa. 3akoHbl hoTodhdekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1J1sT
" " bubnuorexa [JOK
98 dotorddekra. "KpacHas rpanuna
https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnorexa [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
100 BoJHOBEIE CBOMCTBA YaCTHII buGnuorexa [IOK
https://m.edsoo.ru/f59cfcec
Bonnsr ne bpoitndg. JlnuHa BOIHBI €
. Ae P A A bubnunoreka LIOK
101 Bpoiins u pazmeps! obmactu
. https://m.edsoo.ru/5df8baf1
JIOKaJIU3alMH IBHXKYIIEICS 4YaCTULIbI
102 KopnyckyasspHO-BOJTHOBOM AyaJTU3M bubmmorexa LHOK
PHyCKYTAp y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubmmnoreka HOK
KpHucTaiax https://m.edsoo.ru/30dbal8c
Crneuunguka nsmepeHuit B
104 Mukpomupe. CoOOTHOIIEHUS bubmmorexa HOK
POMHP oo https://m.edsoo.ru/65783dec
HeonpeaenénHocrei I 'elizendepra
bu6nunorexa LIOK
105 P
CHICHHE rpaduecKux 321 https://m.edsoo.ru/e70195bd
b K
106 Pemrenue pacu€tHbix 3a1a4 nommorexa IO

https://m.edsoo.ru/ee9b3182




KonrponsHas pabora no remam:

bu6nmmoreka [IOK

107 "OcnoBel CTO", "Kopmyck o-
HOBR S PIYCIYIAPH https://m.edsoo.ru/c3de891a
BOJIHOBOM Jlyallu3m
OnbITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 atoMa. [lmanerapHas Mozienps aToma bubmmorexa LIOK
. P A https://m.edsoo.ru/312b750a
Pezepdopna
bub OK
109 [Toctynater bopa nosmorexa [
https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnorexa [JOK
DHEPruM aTtoma BOA0poaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bubnnorexa [JOK
HU3JIy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢c
b K
112 Jasep noanoreka 11O
https://m.edsoo.ru/2288a0c4
Hyxnonnas Mmozens snpa
113 I'eiizen6epra-lBanenko. 3apsa u bubmuoreka [IOK
MAacCOBO€ YHCIIO Anapa. M30Tonsl. https://m.edsoo.ru/34adaSde
PapnoakTuBHOCTH
3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
bu6mmoreka IIOK
114 n3iydeHus. BousHue
https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTH Ha KUBBIC
opranusmsl. Jlozumerpus
DHeprusi CBS3U HYKJIOHOB B sI/Ipe.
SAnepublie cunbl. Jlegext Macchbl
AcP Aed but6mmoreka [IOK
115 anpa. Slnepusie peakuuu. AnepHeie

peaktopsl. [Ipobnemsl
YIPAaBIIEMOT0 TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0




CHHTE3a. DKOJIOTUYECKUE ACTIEKTI
pa3BUTUSA SAEPHOU SHEPIETUKHU

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHIaMeHTaIbHbIE

. bubnnorexa [JOK
116 B3aUMOJICUCTBUSI. bapruoHbI, ME30HBI
https://m.edsoo.ru/1ac08aSb
u nentoHsl. [IpeacraBienue o
CrangaptHoit Mmoaenu. Kapk-
TJIFOOHHAS MOJEIb aJPOHOB
®dusuka 3a npeaenamu CTaHaapTHOU
17 moaenu. TémHasa maTepust U TEMHAS bu6nmorexa LIOK
sHeprus. EnuncTBO hr3mueckoit https://m.edsoo.ru/c026£fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHHE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (PU3HKHU
119 TUTs1 OOBSICHEHUSI IPUPOTBI bu6mmoreka IIOK
KOCMHYECKHUX 00BEKTOB. MeToabI https://m.edsoo.ru/39¢44028
ACTPOHOMUYECKHUX UCCIEA0BAHUI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIbI, PaJHUOTEIECKONbI bubnmorexa OK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 38é3nnoro Heda. Co3sesnus,
" bubmuoreka [JOK
121 SIPKUE 3BE3/bI, IUIAHETHI, UX
https://m.edsoo.ru/aac588eb
BUIVMMOE OBIKEHUE
Conneunas cucrema. CoJrHIIE.
bubnunorexa LIOK
122 CosHeuHast akTUBHOCTE. VICTOYHUK

sHeprun CoJiHIIa U 3BE3NT

https://m.edsoo.ru/22748eb4




3BE3/bI, UX OCHOBHBIE
XapakTepuCTUKHU. Jluarpamma

bubnunorexa LIOK

123
"CHIeKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3 bl ITIaBHOM bubnunorexa LIOK
MOCJICIOBATEILHOCTHU https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoenue 3BE3/1.

CoBpeMeHHbBIC IPEACTABICHUS O
P P bubnunoreka LIOK
125 MPOUCXOXKACHUHU U SBOJIIOIUU
. https://m.edsoo.ru/d09da494
ComnHna u 3B€31. OTanbl XKU3HU
3BE3]T
Muneunsiii [lyTe — Hama ["anakTuka.
126 Tunel ramakTuk. Y€pHBIC OBIPEL B bubmmorexa LOK
s ABID https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
Bcenennas. Paciumpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubmuorexa [IOK
Bosbmioro B3psiBa. PenukToBoe https://m.edsoo.ru/3dbdf0d2
W3JIy4YeHUe

128 MacmrabHas ctpykTypa Beenennoil. bubmmnoreka HOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npodiaembl bubmmnoreka HOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3n4ecKuil NPaKTUKYM 110 TEME
"HccnenqoBanue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WJIH bubmuoreka [JOK

"HccnenoBaHue CBOMCTB
(dheppoMaraeTukoB" UiIn
"HccienoBanne IeHCTBUS

https://m.edsoo.ru/67361aef




MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yuyeHne 3aBUCUMOCTHU CHJIBI
Ammepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOM
WHIYyKUHAHA Ha OCHOBE U3MEPEHUs
cuibl Ammepa"

bubnunorexa LIOK
https://m.edsoo.ru/fcac91e9

132

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccnenoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHIAYKIMH" WIn
"OnpeneneHue HHAYKIIUU BUXPEBOTO
MarduTHOTO moJjsg"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHaykiuu" uinu "Coopka
MOJIETH 2JIEKTPOMAarHUTHOTO
reseparopa"

bu6mmoreka IIOK
https://m.edsoo.ru/b8fb6391

134

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue neproaa CBOOOTHBIX
KoJ1e0aHuil HUTSIHOTO U MPY>KUHHOTO
MasATHHKOB"

bu6nunorexa LIOK
https://m.edsoo.ru/5d159d35

135

Pu3nYeCKUil IPAKTUKYM IO TEME
"[IpeobpazoBaHmne YHEPTUHU B
MPYKMHHOM MasTHHUKE"

bu6nunorexa LIOK
https://m.edsoo.ru/a28026bd

136

@u3NYECKUl IPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKa
yepes MoCIeJ0BaTeIbHO

but6mmorekxa [IOK
https://m.edsoo.ru/89dc2d90




COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy U Pe3UCTOp" Win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH [IEPEMEHHOI0 TOKa"

137

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yuyeHue mapameTpoB 3ByKOBOMU
BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/b100661a

138

Ou3nyecKkuil MpakTUKyM IO TeMe
"M3mepenue nmokazaresst
MPEJIOMJIEHUS CTEKIIA" WiIH
"[Tony4yenue n300paxxeHus B
CUCTEME U3 IIJIOCKOT0 3epKaja U
JUH3BI"

bubmuoreka [{OK
https://m.edsoo.ru/42569¢eal

139

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCcTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3MepeHne pOKyCHOro pacCTOSIHUS
paccenBaroIIMX JUH3"

bu6mmoteka IIOK
https://m.edsoo.ru/b879fb3f

140

Pu3nYecKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737

141

Pu3nYeCKUil IPAKTUKYM IO TEME
"OnpeneneHne UMIyJibca U SHEPTUN
PENATUBUCTCKUX YacTHUIl (110
(dhoTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6nunorexa LIOK
https://m.edsoo.ru/63756¢c47




142

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
OCHOBE UCCJIEZIOBAHHUS
dororddexra" wim "MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HaIpsKeHUs"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cekTpa
pa3pekeHHOT0 aTOMapPHOTO
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

bubmuoreka [{OK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(dhoHa ¢ UCTIOJIL30BAHNUEM
no3umetpa" i "Mzydenue
MOTJIONIEHUS OeTa-4acTHIl
anroMuHuEeM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
WCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS ONIPECIICHUS
IIOJIOKEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3aust CeBepHOro Moxymapus u
spkue 3BE37b1" winu "Habmonenus B
teneckorn JIyHsl, T1aHer,
TYMAaHHOCTEHN U 3BE3AHBIX
CKoIJIeHUI"

bu6mmoteka IIOK
https://m.edsoo.ru/1072021e




O06001IeHNEe U CUCTEMATU3 AL
3HaHuil. Posib GU3MKN 1 acTpOHOMUH
B DKOHOMHUYECKOM,

bubnunoreka LIOK

146 TEXHOJIOTHYCCKOM, COITUATLHOM 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeIbHOCTH
YeJIoBeKa
O06001IeHNe U CUCTEMATU3AIIHS
147 3HaHu#. Posb 1 MecTo pu3NKU U bubnmnoreka HOK
aCTPOHOMUU B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
Hay4HOW KapTHHE MHpPA
O00011IeHIE U CUCTEMATU3AIUS
3HaHui. Pone ¢pusmueckoii Teopun B
(hopMUPOBAHHUH TTPEIICTABICHHUH O
148 ¢bu3nveckoil KapTHHE MUPa, MECTO Bu6moteka [JOK
(bu3nIecKoil KapTUHBI MHUpPa B https://m.edsoo.ru/e7d400f4
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUI O IPUPOIE
149 O06001IeHre U CUCTEMATU3 A bubnuoreka [{OK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubnuoreka [{OK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMATU3 A bubnuoreka [{OK
3HaHu# 1o teme " lunamuka" https://m.edsoo.ru/2dfbafc5
O060061IeHre U cucTeMaTH3alus
152 3HaHu# no teMe "CraTnka TBEpIOro bubmmorexa LIOK

Tema"

https://m.edsoo.ru/3cca482e




O0001IeHYE ¥ CUCTEMATU3 AL

bu6nmmoreka [IOK

153 3HAHUH 110 TeMe "3aKOHBI
" https://m.edsoo.ru/32a4d1a0
COXPAHCHUS B MEXaHHUKE
O0001IeHNE U CUCTEMATH3AIUSA
154 3HaHui 1o Teme "OCHOBEI bubnunorexa LIOK
MOJIEKYJIIPHO-KUHETUYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATU3AIUS
N " bubnunoreka LIOK
155 3HaHui no teme "TepmoanHaMuKa.
" https://m.edsoo.ru/c63f7¢10
TemnnoBbie MaIIMHEL
O00011IeHIE U CUCTEMATU3AIUS
156 3HaHUM 1Mo TeMme "ArperaTHble bubnnoreka [JOK
cocTosHU BemecTBa. Da3oBEIC https://m.edsoo.ru/1d36b5b1
nepexopl"
O0001IeHE U CHCTEMATH3AIUSA
. " bubnnorexa [JOK
157 3HaHUH MO TeMe "DIEeKTPUIECKoe
" https://m.edsoo.ru/3bf0def9
noJie
O00011IeHNE U CUCTEMATHU3aIUs
. " . bu6mmoteka IIOK
158 3HaHu# 110 Teme "llocTOSIHHBIN
. " https://m.edsoo.ru/71453ee6
ANEKTPUYECKUI TOK
O00011IeHE B CUCTEMATH3aIUs
N " bubmmoteka IIOK
159 3HaHMUU 110 TeMe "TOKHU B pa3IMYHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBHrlil ypok. O000IIEHHE U
P P . bubmuoreka [{OK
161 cucTeMaTHu3als 3HaHui o TeMe

"DeKTpOMarHuTHAS UHTyKIHs"

https://m.edsoo.ru/053e2248




PesepBHelil ypok. O600mIeHHE 1

bu6nmmoreka [IOK

162 cucTeMaTu3alus 3HaHUH 10 TeME
, B https://m.edsoo.ru/d6310bfd
'"Mexannueckue Koyiebanus"
PesepBusblil ypok. O0001IEHIE 1
163 CI/ICTI;MaTI/BZpI/ISI 3HAHUH 110 TEME buGnuorexa [IOK
: B g https://m.edsoo.ru/5e2bb83d
DJIeKTpOMarHuTHbIE KOJIeOaHuUs
PesepBHbIil ypok. O600mICHHE 1
164 cUCTEMATHU3aIHs 3HAHUH I10 TeEME bubnunorexka LIOK
"MexaHHnYeCKHUE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJIHBI"
PesepBusblii ypok. O0001IEHIE 1
P P N bubnuoreka [{OK
165 cUcTeEMaTH3allMs 3HAaHUI IO TEME
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBusblil ypok. O0001IEHIE U
P P . bubmuoreka [{OK
166 CHCTEMATHU3AINA 3HAHUH 10 TEME httos://m.ed /Sbecle6s
s://m.edsoo.ru/5beclc
"OcuoBel CTO" P
PesepBubIil ypok. O6001eHIE 1
167 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoteka IIOK
"KopnyckynsipHO-BOIHOBOMN https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBusblil ypok. O0001IEHIE 1
168 CI/ICleMaTI/I3ZpI/I$I 3HaHUI IO TeMe bubnmorexa OK
" I " https://m.edsoo.ru/1f511654
duzuka aroma
PesepBHeIit ypok. O6o01eHne 1
169 cucTeMaTHu3alys 3HaHUM o TemMe bubmuoreka [JOK

"®du3uKa aTOMHOTO S7pa U
3JI€MEHTapHBIX YacTuIr"

https://m.edso0o.ru/905c¢5ce(




PesepBHelil ypok. O600mIeHHE 1

bu6nmmoreka [IOK

170 CHUCTEMATHU3AINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/2bffb94c
DNeMEeHTHI aCTPOPUUKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHON NMPOrPaMMBbI CpelHero 001ero 00pasoBaHus

10.1

JIeMOHCTpHUPOBATH Ha NIPUMEpax poJib U MeCTO (pU3UKH B HOpMUPOBAHUU
COBPEMEHHOM HAy4HOM KApTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHOU
TEXHUKH U TEXHOJIOTHM, B IIPAKTUYECKON IEATEIBHOCTH JIFOACH

10.2

YYuTHIBaTh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (DU3MYECKHX MOJICIICH:
MaTepuagbHas TOYKA, HWHEPIHUAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UACATBHBIN Ta3; MOJEIH CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEHHBIM OSJICKTPUYECKHN 3apsi] — IMpU PEUICHUHU
¢bu3nyeckux 3a1aq

10.3

PacniosnaBate (¢usndeckue sBIeHHS (NPOIECCH) U OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUH
CTPOEHHUS  BEIIeCTBA W  AJIEKTPOAMHAMUKU:  PaBHOMEPHOE MU
PaBHOYCKOPEHHOE NPSAMOJIMHEIHOE IBM)KEHUE, CBOOOIHOE MaJIeHHUE Tell,
JIBYDKEHUE 10 OKPY>KHOCTH, MHEPILMs, B3aUMOJAEHCTBHE Texd; audpdysus,
OpOYHOBCKOE JBHKEHHE, CTPOCHHE JKHUIKOCTEHM U TBEPABIX Tell,
U3MEHEeHHe o0BbéMa Tel NpH HarpeBaHUU (OXJAKICHHH), TEIUIOBOE
paBHOBECHE, HUCIAPEHHME, KOHJEHCALlUs, IUIABICHUE, KPUCTAJUIM3aLus,
KHMIIEHHWE, BJIAXKHOCTb BO3/lyXa, MOBBILICHHE JaBJICHUS raza IpH €ro
HarpeBaHuU B 3aKPBITOM COCYZE, CBSI3b MEXJy IapaMeTpaMu COCTOSHHUS
rasa B M30MpOIECcCax; JIEKTPU3aLUs Tell, B3aUMOJIECHCTBUE 3aps10B

10.4

OnuceiBaTh MCXaHHUYCCKOC JABWKCHUC, HCIOJIb3YS Q)HSHHGCKI/IC
BCJIIMYUHBI: KOOpJAWHATA, IyTb, HNCPEMCIICHHUE, CKOPOCTb, YCKOPCHHUC,
Macca Teiia, Cujia, UMITYJIbC TCJIa, KHHECTHUYCCKAA SHCPI'Us, IOTCHIUAJIbHAA
OHEpIrusa, MEXaHU4YCCKasa pa60Ta, MCXaHHUYCCKad MOMHOCTb, IIpU
OINMMCAaHUN MPAaBHUIIbBHO TPAKTOBATbH (1)H3H'-I€CKI/II>1 CMBICJI HCIIOJIB3YyEMbIX
BCJIIMYHNH, HX 0003HAUYECHHUS W CAWHUIbI, HaXOIUTh (bOpMy.]'H)I,
CBA3BIBAOIINEC JaHHYIO (1)I/ISI/I‘IGCKYIO BCJIIMYMHY C APYTUMU BCINYNHAMU

10.5

OnuceiBaTh U3YYEHHbIE TEIUJIOBBIE CBOMCTBA TENl M TEIJIOBBIE SIBICHUS,
UCIoNb3ysl (U3MYECKHe BEIMYMHBI: JIaBJI€HUE Trasa, TemIepaTypa,
CpelHsis KHUHETHYecKas SHEprus XaoTHYECKOro JABMXKEHHUS MOJIEKY,
CPEIHEKBAApaTUYHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, padora raza, KO3QQHUIHUEHT MOJE3HOrO JECHCTBUS
TEIUIOBOTO  JBUTATENs; MpPU ONUCAaHUM IIPABWIBHO TPaKTOBaTh
(¢u3N4YeCKU CMBICT HCIONB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U
€MHUILIBI, HAaXOOUTh (OPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DHU3HUECKYIO
BEJIMYHHY C IPYTUMH BeTMYHMHAM




10.6

OnuceiBaTh HM3y4YEHHBIC JJIEKTPUYECKHME CBOMCTBA  BEILECTBA U
UIEKTPUUECKUE ABJICHUS (IIPOLIECCHI), UCTIONb3Ys (U3NYECKUE BEIINUUHBIL:
JNEKTPUYECKUI 3apsifl, IJIEKTPUYECKOE I10J€, HAIpPsHKEHHOCTh I10JId,
MIOTCHLIMAJ, Pa3HOCTb IIOTCHIMAJIOB;, IIPU ONHCAHUU IPABHIBHO
TPAaKTOBaThb  (DU3MYECKHI CMBICH  HWCHOJBb3YEeMBIX  BEJIHYMH, HUX
0003HAYCHHS U €JUHMILIBL, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO
(U3NYECKyIO BEIMYMHY C APYTUMH BETHYMHAMU

10.7

AQHAIM3UPOBATh  (U3WYCCKUE TIPOIECCHl W SBJICHHS, HCIIOJIb3YS
¢u3nvecKkrue 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, I u
III 3akonbl HpIOTOHA, 3aKOH COXpPAaHEHUSI MEXaHWYECKOW SHEPryU, 3aKOH
COXpaHEHUs HWMILYJbCa, MPHUHLMUI CYNEPHO3ULHUUA CUJI, MPUHLIHII
paBHOIIpaBUs  HMHEPLUHUAIBHBIX  CHUCTEM  OTCUETA;  MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUI0 CTPOEHHUs BELIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b
CpeIHEeM KUHETHMYECKOM DJHEPruu TEIUIOBOTO [IBIJKCHHSI MOJIEKYJ C
aOCOJIIOTHOM TEMIEepaTypoil, MEpBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHUs JIEKTPUUECKOT0 3aps/a, 3akoH KyoHa; mpu 3ToM pa3inudarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U
yCJoBHs (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATh OCHOBHBIC TPUHIMUIBI JIEUCTBUS MAalIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCIOBUS HUX 0€30MacHOro
WCIIOJIb30BAaHHUS B TOBCEIHEBHOM KU3HU

10.9

BBINOMHATE 3KCIEPUMEHTHI TI0 UCCIETOBAaHUIO (PU3UYECKUX SBICHUN U
MPOLIECCOB C MCIOJB30BaHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUU; MpU
sToM (¢dopMynupoBaTh mpobieMy (3amady) M THIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO 000py10BaHUS,
MIPOBOIMTH ONBIT U (JOPMYITUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIATh NpsIMblE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUUNH;
IIPH 3TOM BBIOMpATh ONTHUMAbHBINA CIOCOO U3MEPEHUS U HCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NTOTPELTHOCTEW N3MEPEHUI

10.11

WccnenoBaTh 3aBUCUMOCTH  MEXIAy (U3MUECKMMHM BEJIMYMHAMU C
HCIIOJIb30BAHUEM TPSAMBIX H3MEpPEHUM; MNP ATOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH
(¢u3nYecKUX BEIMYUH B BUJAE TAaOJUIl U TPa(UKOB, JIeNaTh BBHIBOJABI IO
pe3ysbTaTaM UCCIEI0BAHUS

10.12

Cobaronate npasuiia 6€30MacHOT0 TPY/Aa MPH MPOBEIEHUH UCCIIETI0BaHUN
B paMKax y4yeOHOro OSKCIIEpUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKON H
MIPOEKTHOM JIEATENFHOCTH C UCIIOIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB
1 1a00paTOPHOT0 000PYIOBaHUS

10.13

Pemarp pacu€rHple 3amauu ¢ SBHO 3a/laHHON (PU3WYECKOM MOJEINbIO,
WCTIONB3Ysl (DU3MYECKHME 3aKOHBI W TPHUHIMIIBI, HAa OCHOBE aHaln3a
YCJIOBHSI 33/1a4d BBIOMPATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUECKHE
BEIMYUHBI U (OPMYJIBI, HEOOXOAUMBIE Il €€ pelIeHUs, MPOBOIUTH




pacuéThl U OLEHUBATH PEATLHOCTH MOJTYYEHHOIO 3HaYeHUS (U3UUECKOil
BEJTMYHUHBI

10.14

Pemars KaueCTBEHHbIE 3aJ1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHHUIl C OMOpOoi Ha H3y4eHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SABIICHUS

10.15

Hcnonb3oBaTe NOpu  pemIeHMHM  Y4eOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJOTUM Ui TOWUCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallMM U MPEACTaBICHUS Y4eOHOM M HAay4YHO-IOILYJISIPHOM
uHpOpMAaLUY, TOJXYYEHHOW U3 Pa3IMYHbIX HCTOYHUKOB; KPHUTUYECKH
aHAJM3UPOBATh MOTyYaeMyto HHPOPMAITUIO

10.16

[IpuBoauTH TpHUMEPHl BKJIaJa POCCHMCKHX W 3apyOeKHBIX YYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 00BICHEHHE ITPOIECCOB OKPYIKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOpETHUESCKIE 3HAHUS TIO (PU3HKE B MOBCETHEBHOMN KU3HU
st obecrieueHrss O€30MACHOCTH MpU  OOpallleHUH ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, JUIsSI COXPAHEHHS 3I0POBbSI U COOJIIOICHHSI
HOPM 3KOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie

10.18

PaGorare B rpynme c BBIIIOJHEHHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy IPYIIIBI, PAIlMOHATIBLHO PACHPENENSITh 00SI3aHHOCTH
" IIaHHUPOBATH ACATCIIBHOCTb B HCCTAHAAPTHBIX CHTyalUAX, aJJCKBATHO
OICHUBATHL BKJIAA KaXIOro M3 Y4YaCTHUKOB TIpyHIibl B PCHOICHUC
paccMaTpuBaeMoi TPOOIEMBbI

11 KUIACC

Kon
MPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o01ero 0opa3oBaHus

JleMOHCTpUpOBaTh HA MPUMEPAX POJib U MECTO (PU3UKHU B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B pa3BUTUU COBPEMEHHOU
TEeXHUKA W TEXHOJOTH, B NPAKTUYECKOW JAESATEIbHOCTH JIOJIEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPaA

11.2

Y4uuThBaTh TPaHUIBl NPUMEHEHUS U3YYEHHBIX (DU3MUECKUX MOJIENEH:
TOYEUHBIN DJIEKTPUYECKUM 3apsj, sAepHas MOJEIb aTOMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH pelIeHuH (pU3nIecKux 3aaa4y

11.3

Pacnio3naBate (usmueckue siBIeHUS (MPOLIECCHI) U OOBICHATH MX Ha
OCHOBE 3aKOHOB AJIEKTPOAMHAMHUKH U KBAHTOBOW (DU3HUKU: dIIEKTPUYECKAS
MPOBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMOJEHUCTBUE MAarHUTOB, JJICKTPOMAarHUTHAs HWHIYKIIUS,
JeicTBIE MAarHUTHOTO TIOJISl HA TPOBOJAHMK C TOKOM U JIBWXKYIIUNCS 3apA/,
ANEKTPOMArHUTHBIE Kosie0aHus u BOJIHBI, MpsIMOJIUHEITHOE




pacrpocTpaHeHHE CBETa, OTpaXXCHHE, IMpesIoMIIeHHe, HHTepdepeHus,
TUQpaKIUs U MOJISIPU3ALIUs CBETA, IUCIIEPCHUS CBETA, (POTOANEKTPHUUCCKUI
abpdext  (pororddexT), cBeToBOe  IaBleHHWE, BO3HUKHOBEHHE
JMHEWYaToro CIEKTpa aToMa BOJOPO/Ia, €CTECTBCHHAsI M MCKYCCTBEHHAs
PaIMOAKTUBHOCTH

11.4

OnuchIBaTh U3y4YE€HHbBIE CBOMCTBA BEIIECTBA (AJIIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUYECKYI0 MPOBOJUMOCTh PA3JIMUHBIX Cpea) |
ANIEKTPOMArHUTHBIC sIBIICHUS (TIPOIIECCHI), HCIONB3YyS (pu3uveckue
BEJIMYUHBI:  DJIEKTPUYECKUM  3apsiji, CWiIa TOKa, JIIEKTPUYECKOE
HaIpspDKEHUE, DJIEKTPUYECKOe COMPOTHUBIIEHHE, Pa3HOCTh IMMOTEHIIUAJIOB,
DJIC, paboTta TOKa, MHIYKIHMS MarHUTHOTO TOJIA, CHiia AMIepa, cuiia
JlopeHnia, HMHIYKTHUBHOCTh KATYIIKH, OSHEPrusi JJIEKTPUYECKOTO H
MarHuTHOTO IIOJICH, MEepUoa M 4YacToTa KoJjieOaHUN B KoJieOaTeIhbHOM
KOHType, 3apsii ¥ CWila TOKa B IIPOIecce TapMOHHUYECKUX
ANIEKTPOMArHUTHBIX KOJIeOaHUH, (OKYCHOE pPACCTOSIHHEC M ONTHYCCKas
CWJIA JIMH3BI;, TIPU ONUCAHUU MPABUIBHO TPAKTOBATH PU3NICCKUN CMBICIT
WCIIONB3YEMBIX BEJIMYMH, MX OOO3HAYEHUs M EAUHUIBI; YKa3bIBaTh
(hopMyJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3MYECKYI0 BEIMUYUHY C JPYTHMH
BEIIMYMHAMU

11.5

OnuceiBaTh HU3y4YEHHBbIC KBAHTOBBIC SIBICHUS W IPOLIECCHI, HCIOJIB3YS
¢du3nveckue BEIUYHHBI: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JIJTMHA
BOJIHBI M YacTOTa CBETa, JHEPrusi M UMMNYIbC (OTOHA, TEPUOA
MoJTypacmaja, YHeprusi CBsI3U aTOMHBIX SiZiep; MPU OMHCAHUU TPABHIBHO
TPAKTOBAaTh  (PU3UYECKHA CMBICI  HCIIOJIb3YEMBIX  BEJIMYMH, WX
0003HAYCHHSI U CIMHUIIBI, YKa3bIBATh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYUHY C JPYTUMHU BEIIMYMHAMH, BBIYHUCIISATH 3HAUYCHUE
(hbU3UIECKON BETMYUHBI

11.6

AHanu3upoBath (QU3UYECKHME TPOLECCHl U SIBICHUS, HCIOJIb3Ys
¢dbuzmvyeckue  3aKOHbI W TPUHIUINB:  3akoH OMma,  3aKOHBI
MOCJIEI0BATEIBLHOTO U MapaIeTbHOTO COEIMHEHUS IPOBOIHUKOB, 3aKOH
Jlxoyns — JleHuma, 3aKkOH AJIEKTPOMArHUTHOM WHIYKIUHU, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUS] CBETA, 3aKOHBI OTPAKEHMS CBETA,
3aKOHBI MPEIOMIICHHUS CBETa, YpaBHeHHe DUHINTeHA ams GpoTodaddexra,
3aKOH COXpaHEHWs DHEPTHH, 3aKOH COXpPAaHEHUS WMITYJbCa, 3aKOH
COXPAHEHHUS DHIIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHS MAacCOBOIO
yyclia, MocTynatel bopa, 3aKOH paJnOakTUBHOTO pacmajia; Mpu STOM
pasnuyath CIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro MaTeMaTU4YecKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OHpe)IeJIHTI) HampasJICHUEC BCKTOpa HWHAYKIOUHW MArHuTHOrO II0JIA
MMPpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

CTpouTh U ONMUCHIBATH U300paXKEHHUE, CO3/IABAEMOE IUIOCKUM 3€PKaIOM,
TOHKOM JIUH30U




11.9

BBINONHATE 3KCIIEPUMEHTHI 110 MCCIICOBAHUIO (DM3UYECKUX SIBJICHUN H
MPOIIECCOB C UCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUH; MpH
3TOoM (QOpMYyIMpPOBaTh MpodJeMy (3agady) | THUIIOTE3y Y4eOHOro
AKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000pYI0BaHUS,
MIPOBOIUTH ONBIT U POPMYIUPOBATH BHIBOIBI

11.10

Ocy1miecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH;
IIPY 3TOM BbIOMpaTh ONTUMAJIbHBINA CIIOCOO U3MEPEHUS U HMCIIOIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPELIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (U3WYECKUX BEIMYMH C HCIOJIb30BaHUEM
NpsAIMBIX ~ M3MEPEHUH; 1PU OTOM  KOHCTPYHpPOBaTb  yCTaHOBKY,
(buKcUpoBaTh PE3yIbTATHl IOJYYEHHOW 3aBHCHUMOCTH (PH3MUECKUX
BEIMYUH B BHJE TaOaull U TpaduKOB, IeJaTh BBIBOABI [0 PE3yJbTaTaM
HCCIeN0BaHUA

11.12

CoGumonate mpaBuia 6€30MacHOro TPYy/Aa IPU MPOBEICHUN HCCIICIOBAHUI
B paMKax y4eOHOro OSKCIEPHMEHTa, Y4eOHO-HCCIeIOBATEIbCKON U
HPOEKTHOM JIESITEIbHOCTH C UCTIOJIb30BAaHUEM H3MEPHUTEIIbHBIX YCTPOUCTB
1 J1abopaTopHOro 000PYyIOBAHUS

11.13

Pemrate pacuérHbie 3amauu ¢ SBHO 3aJaHHON (U3UYECKOW MOJEIbIO,
UCTIONIB3Ysl (DM3MYECKHE 3aKOHBI W TPHHIMUIIBI, Ha OCHOBE aHaJM3a
YCIIOBUS 3a/1a4U BBIOMPATh (PU3NICCKYIO MOJICIh, BBIICIATH (PU3UUECKHe
BEITMYHUHBI U (OPMYJIBI, HEOOXOIUMBIC JJIsi €€ pEelIeHHs, MPOBOIHTH
pacuéThl M OIEHUBATH PEATLHOCTD IMOTYYCHHOTO 3HAYCHUS (DU3HUECKOM
BETTUYHUHBI

11.14

Pemrate Ka4CCTBCHHLIC 3aga4u: BBICTpanBaTh JJOTHYCCKHU
HETIPOTUBOPCUUBYIO MLCIOYKY paCCY)KI[eHI/Iﬁ C 0HOpOI71 Ha H3YUCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I"IeCKI/Ie SABJICHUSA

11.15

Hcnonp3oBaTh NOpU  peHIeHWH  Y4eOHBIX  3a/Jad  COBPEMEHHBIE
MHGOpPMAIIMOHHbIE TEXHOJOTMU Ui TOWUCKA, CTPYKTYpPUPOBAHUS,
UHTEpOpETallud M TPEACTaBICHUS Y4eOHONM U Hay4yHO-NOIYJSPHOM
nH(pOpMalUY, TOJYYEHHOW M3 PA3JIMYHBIX HCTOYHHKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTyYaeMyto HH(OPMALIHIO

11.16

OOBSCHITh TPUHIUIIBI JEHCTBUS MAINH, MPUOOPOB U TEXHHUUECKHUX
YCTPOWCTB; pa3nuyaTh YyCIOBUS HUX O€30MacHOTO WCIONIh30BaHUS B
OBCETHEBHOMN KU3HU

11.17

[IpuBonuTh mpuMeEpbl BKJIaJa POCCHICKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IPOIECCOB OKPY’KAIOILIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TeOpETHUECKHE 3HAHUS IO (PU3HKE B TOBCETHEBHOM KU3HU
s olecriedyeHHus O€30MacHOCTH MpH OOpalleHuH ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHS 3/I0POBbSI U COOJIIOICHHS
HOPM PKOJIOTMUECKOTO TIOBEJCHUS B OKPY KaIOILEH cpene




11.19

PaGorare B rpynme c BBIIIOJHEHHEM PA3JIMYHBIX COLUANBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy IPYIIIBL, PAI[HOHATIBLHO PACHIpPEessTh 00I3aHHOCTH
U IJIaHUPOBATh ACSITENbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJJeKBATHO
OLICHMBATh BKJIAJ KaXJIOT0 M3 YYaCTHHUKOB TPYIIIbl B pEIICHHE
paccMaTpuBaeMoi TpoOIeMbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3zaeia

Koa nposepsiemoro

JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHU A

1.1

®usuka — Hayka o npupone. Hayuneie Meronsl
ITO3HAHUS OKPY’KaIoILEro Mupa. Pounb
JKCIIEPUMEHTa M TEOPUHU B IPOLECCE IO3HAHHUSA
IPUPOJIBI. DKCIIEPUMEHT B (PH3UKE

1.2

MognenupoBanre  (GU3MUECKUX  SBICHUH U
npoueccoB. Hayunbelie runoressl. Pusnueckue
3aKOHBI M TEOpUU. ['paHMIIBI NPUMEHUMOCTHU
¢u3nueckux 3aKoHOB. [IpMHIMII COOTBETCTBHSIL.
Pore u wmecto ¢usuku B (opMuUpOBaHUU
COBPEMEHHOM HAy4yHOM KapTWHBI MHpa, B
IIPAaKTUYECKON NEATEIbHOCTH JIIOIEH

MEXAHHUKA

2.1

###Part#H#KITHEMATUKA

2.1.1

Mexannueckoe  ABMkKeHHE. (OTHOCHTEIBHOCTH
MexaHuyeckoro aABmxkeHus. Cucrema otrcyéra.
Tpaexropust

2.1.2

[lepemenienne, cKopocTb (CpenHss CKOpOCTb,
MTHOBEHHas CKOPOCTh) " YCKOpEHHE
MaTepUalIbHOM TOYKH, HX IPOCKUHH Ha OCH
cucteMbl KoopauHat. CloKeHue NepeMelieHnili u
CJIOKEHHE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE IBIKCHUE. I'paduku
3aBUCUMOCTH KOOPJUHAT, CKOPOCTHU, YCKOPEHHS,
IIyTH U IEepEeMELICHUs MAaTepUaJIbHONM TOYKU OT
BpEMEHU

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

KpuBonumnuelinoe JBUKCHUE. PaBrOMepHOE
JIBIJKEHHE MATEPUAIbHON TOYKH IO OKPY>KHOCTH.
VYrI10Bast CKOPOCTh, TUHENHAsA CKOPOCTh. [lepron u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

2.1.6

TexHuueckue yCTpoMCTBa: CIUAOMETP, IBUKEHUE
CHapsAa0B, HCTIHBIC U pCMCHHBIC IICPpCaavYn




2.1.7

[TpakTuueckue padoTel. M3MepeHne MTHOBEHHOM
ckopoctH. MccienoBaHue COOTHOLUEHUS MEXKIY
My TSMU, IIPOWIEHHBIMHU TEJIOM 3a
IIOCJIE/I0BATEIIbHBIE PABHBIE IPOMEXYTKU BPEMEHHU
IIpU PaBHOYCKOPEHHOM JBWMIXKEHHUU C HaAdaJbHOMN
CKOpOCTHIO, paBHOM Hymt0. V3yueHue IBHKEHHS
mapukKa B BSI3KOU KUAKOCTU. V3yueHue NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

###Par#### ITHAMUKA

221

IIpunuun orHocutenbHOCTH ['anmunes. IlepBblit
3ak0oH HproToHa. IHEpuManbHbIe CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil

223

Bropoii 3akoH HproToHa 15151 MaTepUaIbHOW TOUKHU
B uHepuuaibHoi cucreme orcuéra (MCO). Tpetnit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOUYEK

224

3aKoH BCEMHPHOI'0 TATIOTCHUA. Cuita TSDKECTH.
HepBaﬂ KOCMHYCCKaA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHs
CKOJIbJKEHUS U cuia TpeHus nokosi. Koadduument
TpeHus. Cuia COnpOTUBIIEHUS IPU ABUKEHUU Tea
B KUJKOCTHU WJIM rasze

2.2.7

[ToctynatenbHOe W BpamiaTenbHOE ABM)KECHUE
a0COJIIOTHO TBEPJIOTO Tela

228

MOMEHT CHIIBI OTHOCHUTEIBLHO OCH BpalICHU:.

[1meyo cumbl. YCnoBusi paBHOBECHS TBEPAOTO Tela
B ICO

229

Texunueckue YCTpOMCTBA: HOJIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckne paboTel. M3ydeHuwe BIKEHHS
Opycka Mo HaKJIOHHOM IIOCKOCTH MOJT IeHCTBUEM
HECKOJbKUX cui. MccnenoBanue 3aBUCUMOCTH CHIT
VOPYTOCTH, BO3HHUKAIOIUX B JAePOpMUPYEMOi
MPYXUHE U PE3UHOBOM 00pasIle, OT BEIMYUHBI UX
nedopMaruu. Uccnenosanue YCIOBUU
paBHOBECHsI TBEPAOTO TeEJd, MMEIIIETO OCh
BpAILICHUS

2.3

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

23.1

NMnynec  MarepuanbHOM  TOYKH,  CHUCTEMBI
MaTepUaiabHBIX TOYeK. HMmmynsc cunsl H
MU3MEHEHHE UMITyJIbCa Tella




3akoH coxpaHenus ummnyibca B UCO. PeaktuBHOE

2.3.2
JIBUKCHUE
233 Pabora cuibl
234 MOIHOCTD CHJIBI
535 KuneTtnueckass SHEprus MaTepHaIbHOW TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[MoreniansHass  SHeprus.  llOTeHIMANbHAS
3.6 SHEprust ymnpyro AehOPMHPOBAHHON MPYKUHBI.
o [ToTeHmanpHast SHEPIHS Tena BOIM3HU
MMOBEPXHOCTU 3eMITH
[loTeHIMaNbHbIE ¥ HENOTCHIUATbHBIE CHUIIBL.
537 Cesi3p  pabOTBl  HEMOTEHIMAIBHBIX  CHJI  C
o U3MECHCHHEM MEXaHHUYECKOW DHEPIHU CHUCTEMBI
TeJ1. 3aKOH COXPAaHEHUsI MEXaHUYECKOU SHEPIUH
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHudeckue yCTpOMCTBA: JIBUJKEHHME PaKeET,
o BOJIOMET, KOIIEP, MPYKUHHBIHA THCTOJIET
[lpaktuyeckue  pabGotbl.  M3ydeHue  CBs3M
5 3.10 CKOpOCTCH  Tel TpH  HEYyNmpyroMm  yjaape.

HccnenoBanue cBs3u pa6OTbI CHJIBI C U'BMCHCHHECM
MEXaHUYECKOH OHEPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

##H#Par##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYeCcKoi Teopuu. bpoyHOBCkoe NBUKEHHE.
Huddysus. Xapakrep JIBU)KEHUS u
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA

3.1.2

Mogenu cTpoeHMs Ta30B, KUIAKOCTENM U TBEPABIX
TeJl U OOBSICHEHHUE CBOWCTB BEIIECTBA HA OCHOBE
STHUX MOJIEJIer

3.1.3

Macca  monekyn.  KomnmuectBo — BemiecTsa.
[TocrossnHass ABoraapo

TemmmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. [llkana remneparyp Llenscus

Mopenp uneanpHOro raza. OCHOBHOE ypaBHEHME
MOJIGKyanHO—KI/IHeTI/ILIeCKOfI TEOpHUHN HUACAIIBHOTO
rasa

3.1.6

AOcomoTHas Temreparypa Kak Mepa CpeaHei
KMHETUYECKOM HHEPruu TEIJIOBOIO JABM)KECHHUS
yactul rasa. [llxana remneparyp KenpBrHa




3.1.7

VYpaBaenue Knanelipona — MenzaeneeBa. 3akoH
JanpToHa

3.1.8

["a3oBble 3ak0HBL. M30mpo1iecchl B HiealbHOM Tase
C MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEpPMa,
n30X0pa, n3odapa

3.1.9

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTnueckue pabotTel. H3mepeHue Macchl
BO3JyXa B KiIaccHOM komHate. lccienoBaHue
3aBUCHUMOCTH MEXIy IapamMeTpaMu COCTOSHHUS
pa3peKeHHOro raza

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckass  cucreMa.  BHyTpeHHsA
BHGPFI/ISI TepMOHHHaMquCKOﬁ CHUCTCMBI H
CII0COOBI €€ N3MEHEHUS

322

KonuuectBo Temnorel u pabota. BHyTpeHHss
DHEPIUs OJJHOATOMHOI'O UJEaIbHOIO rasa

323

Buer TEIIONEpEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKIMA, Wu3lyyeHue. TemnoéMKocTh Tena.
ViaenpHas TeINIOEMKOCTH  BeliecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBblii 3ak0H TepMoauHAMHUKHU. [IpumeHnenue
[IEPBOT0 3aKOHA TEPMOJMHAMUKHU K U30IIPOLIECCAM.
['padmyeckas uHTEpIpeTaus pabOTHI Ta3a

3.2.5

TeruoBble  MammHbl.  [IpuHIMOBL  AEHCTBUSA
TEIIOBBIX MaiuH. [IpeoOpa3zoBaHusi SHEPrUU B
TEIJIOBBIX MammuHaxX. KoadduiumeHT monesnoro
nevictBust (mamee — KIIJ) TeruioBod MariuHBbL.
[uxn Kapno u ero KIIJ]

3.2.6

Bropoii 3akon tepmoaumHamuku. HeoGpatumocTh
IporeccoB B mpupoje. TermoBble IBHUraTeiu.
DKkonorudeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

Texnuueckune YCTpOWCTBA: JIBUTaTeIlb
BHYTPEHHETO CropaHHsi, ObITOBOM XOJIOAMJIBHUK,
KOH/IULUOHED

3.2.8

[Ipaktuyeckue pabotel. M3mepenue ynenbHOU
TEIJIOEMKOCTH

33

###Par####AT'PEI’ATHBIE COCTOSHUMA BELIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

[TapooOpa3oBanue u KoHIeHcalus. VcnapeHue u
KHUIICHUE. YJeNbHas TemIoTa napooOpa3oBaHMsL.
3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT 1aBJICHUS




332

AOcomroTHass ¥ OTHOCUTENbHAs  BJIAYKHOCTD
BOo3ayxa. HachllieHHsIil map

3.33

Teépnoe Tteno. Kpucrammmueckue u amopdHbIE
Tes1a. AHU30TPOIUS CBOMCTB KPUCTAILIOB. JKuakue
kpuctauibl. COBpeMEHHbBIE MaTepHAIIbI

3.34

[TnaBnenue u KpucTaIU3anys. Y AeiabHas TeIIoTa
riaBnenus. CyOmumarus

3.35

YPaBHCHI/Ie TEIJI0BOro OangaHca

3.3.6

TexHuyeckue  yCTpOHCTBa:  TUTPOMETp U
TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH
MOJIyYEHUsI COBPEMEHHBIX MATE€pUajOB, B TOM
YKCJIe HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH

3.3.7

[Ipaktudyeckue paboTel. M3MepeHue BIAXKHOCTH

BO3/yXa

SJIEKTPOAMMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

4.1.1

OnekTpuzanus Tesl. ODIeKTpUueckKui 3apsn. [lBa
BHUJA SJICKTPUUCCKHX 3apsaa0B

4.1.2

IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

4.14

B3aumopeiicTBue 3apsanoB. 3akon Kynona

4.1.5

DneKTpuueckoe ToJe. Hanpsok€HHoCTb
anekTpudeckoro nons. IlpuHnun cynepnosunuu.
JInHnn HanpsKEHHOCTH DIEKTPUYECKOTO OIS

4.1.6

Pabora CHII 3JIEKTPOCTATHYECKOTO MOJISL.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I U JUIJICKTPUKH B TMOCTOIHHOM
SJICKTPHUYICCKOM IIoJIC. I[I/IBJ'ICKTPI/I‘-ICCKEISI
MMPOHUITACMOCTDb

4.1.8

OnektpoéMkocTs. KoHneHcaTop. DI1eKTpOEMKOCTD
IUIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCaTopa

4.19

Texnuueckue YCTPOMCTBA: DIEKTPOCKOII,
JJIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa,
3a3eMJIEHHE  JIEKTPOIPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune

MEKTPOEMKOCTH KOHICHCATOPA

4.2

#H#Par#HITIOCTOSIHHBIN DJIEKTPUMYECKUIN TOK. TOKU B

PA3JIMYHBIX CPEJAX




4.2.1

VcenoBus CYIIIECTBOBaHUS [IOCTOSIHHOT'O
ANeKTpU4ecKkoro Toka. Mcrounwku Toka. Cua
ToKa. IToCTOSTHHEIN TOK

422

Hanpspokenue. 3akon Oma jy1s ydacTka Lenu

423

BHCKTpI/ILIeCKOG COIIPOTUBJICHUC. y,Z[CJ'IBHOG
COIIPOTHUBJICHUEC BEIICCTBA

424

HOCJ’ICI[OB&TCJ'II)HOC, nmapaji€JbHOC, CMCEIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

Pabota snexrpuyeckoro Toka. 3akoH JDxoyns —
Jlenna

4.2.6

MoIHOCTh QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBkymas cwia (manee — OJC) wu
BHYTPEHHEE CONPOTUBJICHHE HWCTOYHUKA TOKA.
3akoH Oma and  1OJHOM  (3aMKHYTO)
aJIeKTpruYecKoii rernu. KopoTkoe 3amMbIkaHne

4.2.8

ONEeKTpOHHasl MPOBOJUMOCTb TBEPABIX METAJIOB.
3aBUCHUMOCTb  COIPOTUBJIIEHHUS METauIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

OnekTpuueckudi TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonHuku. CoOcTBEHHAas M NpUMECHas
IIPOBOAMMOCTH ITOJYIIPOBOAHMUKOB. CBONCTBA p-n
nepexona. [loxynpoBoHUKOBBIE TPHOOPHI

4.2.11

aﬂeKTpI/ILIeCKI/Iﬁ TOK B QJICKTPOJINTAX.
aﬂeKTpOJII/ITI/I‘leCKaSI JUcCconuranus. 9J'IeKTp0J'II/I3

4.2.12

DNeKTpUUeCcKHil TOK B razax. CaMoCTOSATEIbHBIN 1
HECAMOCTOSITENIbHBIA pa3psAn. Pa3nuuHble THUIIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHnueckue yCTpOIiCTBa: amIepMerp,
BOJIBTMETP, pcocrar, HUCTOYHHUKN TOKa,
AJIEKTPOHArPEBATENbHBIE puoopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(oTOpe3nuCTOpsl,  MOJYNPOBOAHUKOBBIA MO,
rajJbBaHUKa

4.2.14

[TpakTuyeckue paboThl. M3ydeHne CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa U €ro
BHYTpEHHEro  compotuBieHus.  HaOmonenue
AIIEKTPOJIN3A




11 KJIACC

Kon Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
pa3aesa  3JieMeHTa
4 OJIEKTPOAMHAMUKA
###Par###MAIT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHAS MHA YKL
431 ITocTostHHEIE MAarHUTHI. B3anmoneiictBue
o [IOCTOSIHHBIX MAarHUTOB
MaruutHoe — moJe. Bexktop  MarHuTHOM
uaaykuuu. [lpunnun cynepnosunuu. Jluaun
432 MarHuTHOM  wHAykuu. Kaptuna — auHUi
MarHUTHOM WHAYKIMUA TOJNS  TOCTOSIHHBIX
MAarHuToB
MarsuTHoOeE 10JIe MPOBOIHUKA ¢ TOKOM. KapTrHa
JUHUN TOJSl JIMHHOTO MPSMOT0 MPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOI'O ITPOBOJHHUKA, KaTYyIIKU
¢ T1okoMm. OmeiT Opcrena. BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHUE
Cuna JlopeHma, e€ MoOayidb W HampaBJCHHE.
4.3.5 JIB>keHue 3apspKeHHOW YaCTHUIBI B OJTHOPOTHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3 4.3.6 SIBlIeHUE DIEKTPOMArHUTHON UHIYKIIMU
4.3.7 [ToTox BekTOpa MarHUTHOW MHTYKIIUH
4338 OJC wHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
e unayknuu Papanes
Buxpesoe anexrpuueckoe none. 31C nunaykuumn
439 B NPOBOJHMKE, IBUXKYIIEMCS IOCTYIATEILHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTD. SIBNeHue camounaykuuu. 9J1C
o CaMOMHIYKITHH
4.3.12 DHeprusi MarHuTHOTO TOJIsl KaTYLIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHuueckue YCTpOMCTBA: IMOCTOSHHBIC
4314 MarHHUTHI, DJIEKTPOMATHUTHI, dJEKTPOIBUTATEND,
o YCKOPHUTENIN 3JI€EMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
4315 [Tpaktuyeckue paborbl. M3yueHne MarHUTHOTO

MOJIsl KaTyIIKK ¢ TOKOM. MccnenoBanue neicTBus




MOCTOSTHHOTO MAarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sBJICHUS  DJIEKTPOMArHUTHOM
WHIYKITAN

KOJIEBAHMA 1 BOJIHBI

5.1

##H#PartHHHMEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KoneobarensHas cUcTeEMA. CBoOogHbIe
KoJIeOaHusI. ["apMonnyeckue KoJIeOaHwMs.
[lepuon, yactoTa, aMIuTya U da3a KojaeOaHuit

5.1.2

[IpyxuHHBIIA MAasITHUK. MaremaTnueckui
MasITHUK

5.1.3

YpaBHeHHE TapMOHHYECKUX KoJIcOaHUI.
KI/IHGMB,TH‘IGCKOCI/I JOIUHAMHUYCCKOC OIIMCAHHUC
KOJIE0ATEIBHOTO NBUKEHUS

5.14

IIpeBpamienue »HEpPruM INpU TapMOHUYECKUX
Kosnebanusax. CBsA3b aMIUIMTYIBI KoOJeOaHMA
MCXOJIHOM BETMYMHBI C aMIUTUTYJaMH KOJIeOaHMiA
€€ CKOPOCTU U YCKOPEHMUS

5.1.5

KonebarenbHbrii KOHTYD. CBobonHbIC
AJIEKTPOMAarHUTHbIE KOJICOAHUS B UJICAIBHOM
KoJIeOaTeNbHOM KOHType. AHAJIOIUS MEeXIy
MEXAHUYECKUMU " AJIEKTPOMarHUTHBIMU
kosebanusmu. @opmyna Tomcona

5.1.6

3aKOH COXpaHEHHsI DSHEPruu B UACATHLHOM
KOJIe0aTeIbHOM KOHTYPE

5.1.7

BbIHyX/leHHBIE ~ MeXaHWYecKue  KoJjeOaHus.
Pesonanc. Pe3oHancHas kpuBasi. BeiHyXI€eHHbBIE
SJICKTPOMArduTHBIC KoJeOaHusI.

5.1.8

IlepemeHHBIN TOK. CunycouanbHbIN
IIEPEMEHHBIN TOK.

MonHOCTh NEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JICUCTBYIOIIEE  3HAYECHHE CWJIbl TOKA H
HaIPsHKEHUS

5.1.10

Tpancdopmarop. IlpousBoacTBo, mepemada u
notTpebieHue 3JIIEKTPUUECKOM SHEPTUH.
OKOJIOTUYECKUE PHUCKA TMPU IPOU3BOJICTBE
ANEKTPUUECKOM SHEPTUH. Kynberypa
HCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
IOBCEIHEBHOM XU3HU

5.1.11

TexHuuyeckue yCTpoOiicTBa: ceifcmorpad,
ANIEKTPUYECKHUI 3BOHOK, TMHUH JIEKTPOIIepeaad

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH IE€pHOJIa MalIbIX KoieOaHul rpysa




HAa HUTU OT JUIMHBI HUTH M MAacchl Ipy3a.
HccnenoBanne MEepeMEHHOTO TOKa B LEMU U3
MOCJIE0BATEIbHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTyIIKU U PE3UCTopa

5.2

#HH#HParfHMEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pacpocTpaHeHusl. Ilepuon. Ckopoctb
pacnpocTpaHeHus U JJIMHa BoJIHBL. [lonepeunbie
Y TIPOJI0JIbHBIC BOJTHBI

522

###Par###  Mutepdepenuus u  audpakuus
MEXaHUYECKUX BOJIH

523

3Byk. Ckopoctb 3Byka. ['pomkocTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

DNIeKTpOMarHUTHBIC BOJIHBI. Ycnosus
M3JIyYEHHS JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHtauusi BektopoB E, B mw v B
AJIEKTPOMArHUTHOM BOJIHE B BAKyyMe

5.2.5

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
nperomiieHue, — moispu3auus, — audpaxius,
untepdeperiusa. CKOPOCTh 3MEKTPOMATHUTHBIX
BOJIH

5.2.6

[ITxama »nekTpoMarHuTHBIX BOJH. [IpumeHneHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHIMTIBI ~ paguOCBA3M W TEJICBHJCHMUS.
Pannosokamust. DNIeKTPOMarHuTHOE
3arpsA3HEHUE OKPYKAIOILIEH Cpe/Ibl

5.2.8

Texnuueckue YCTpOMCTBA: MY3BIKJIbHBIE
WHCTPYMEHTBI, YJIbTPAa3ByKOBas JUAarHOCTHKA B
TEXHUKE M MEIMIMHE, pajap, paguoNpUEMHUK,
TEJIEBU30D, aHTEeHHa, TenedoH, CBY-neup

53

#H#H#Par#HHOIITUKA

5.3.1

[IpssMonuHEHOE pacHpOCTpaHEHHWE CBETAa B
oxHopoaHoM cpeze. JIyd csera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpPAKEHUsI CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKaie

533

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOHBI MMPECIOMIICHUA
cBeTa. AOCONIIOTHBIN ITOKA3aTellb MMPCIOMJICHUA

5.34

[TonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHHUS

535

Hucnepcust cBera. CHOXHBIM COCTaB O€IOro
cBerta. IlBer




5.3.6

Colwuparomye U paccenBaronye JUH3bI. ToHKas
nuH3a. DOKYyCHOE pacCTOSTHUE M OINTHYECKast
cuia ToHKoW JuH3bL. [locTpoeHune n3o0paxeHui
B COOMpalolUX U pacceuBAaIOMIMX JIMH3AX.
@opmyJia  TOHKOW  JMH3bL.  YBEIHMYEHHE,
JlaBaeMoe JIMH301

5.3.7

IIpenensl  OPUMEHUMOCTH  I€OMETPUYECKOU
ONTUKH

5.3.8

Wutepdepenmus CBeTa. KorepenTnsie
MCTOYHUKHU. Y CIIOBHSI HAOIIOACHNS MAaKCUMYMOB
1 MUHUMYMOB B MHTEp()EPEHIIMOHHOW KapTHUHE
OT JABYX CHH(a3HbIX KOT€PEHTHBIX HICTOUHUKOB

5.3.9

Hudpakmus cera. udpaknuonHas pemérka.
YcnoBue HaOMIOACHHS TJIABHBIX MaKCHMYyMOB
IpU MaJCHUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.10

HOJIHPI/BB.LII/IH CBCTa

5.3.11

TexHuueckue  ycTpoiicTBa:  OYKM,  JIyIa,
doroanmnapar, IIPOCKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA,
TupakMOHHAs PEIETKa, TOISIPOU

5.3.12

[TpakTueckue padbotel. 3mepenue nokazarens
MPETOMIICHUS. Uccnenosanue CBOICTB
M300paXeHU B JIMH3AX. HaGnronenue
JUCIIEPCUU CBETa

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHUYECKOI
MEXaHHMKHU. [Toctynatet TEOPUHU
OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH  MOJIYJSA
CKOpPOCTH  CBE€Ta B  BaKyyme, IPUHIMI
OTHOCHUTEIIBHOCTH DHHIIITEHHA

6.2

OTHOCHUTEIBLHOCTh
3aMe,Z[JICHI/IC BPEMCHU U COKPALICHUC AJIMHBI

OIHOBPCMCHHOCTH.

6.3

3Hepr U U UMITYJIBC CBO6OI{H0ﬁ HaCTHUIIbI

6.4

CBs3p  Macchl C DHEPrUEM M HUMILYJIbCOM
CBOOOJTHOM YaCTUILIBL. DHEPTHUs MOKOS CBOOOAHOM
YaCTUIIbI

KBAHTOBA ®U3MKA

7.1

#iHPar##H#JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonbl. Popmyna Ilnanka cBA3M dHepruu
¢boTOHA ¢ ero 4acToToW. DHEPrusi U HMITYJIbC
dboToHa




7.1.2

OtkpeiTHe u wucciaenoBanue (ororddexra.
Onpitet A.I'. CroneroBa. 3akonsl pororddexra

7.1.3

VYpaBuenue OiiHmTelHa a1 (hoTodddekTa.
«Kpacnas rpanuma» porodddekra

7.1.4

Hasnenue cBera. OnwiTel [1.H. JIeOenena

7.1.5

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue  yCTpoOICTBa: (hOTO3JIEMEHT,
dboronatuuk, comHeuHas 6arapesi, CBeTOANO/]

7.2

CTPOEHME ATOMA

7.2.1

Mopuenb aroma Tomcona. OnbiTer Pesepdopna
M0 UCCJIEIOBAHUIO CTPOCHUS aToMa.
[TnanerapHast MOJeNIb aTOMa

7.2.2

IToctynatel bopa. M3nyuenue u mnorsioiieHue
(OTOHOB IPH NEPEXO/IE aToMa C OJHOI0 YPOBHS
sHepruM Ha apyroil. Buawl crexktpoB. Crnektp
YPOBHEW 3HEPrUH aToMa BOAOpoAa

7.2.3

BousiHoBBIE CBOMCTBa yacTull. Bonnsl ne bpoins.
KopnyckysipHO-BOITHOBOM Ty aJIA3M.
Judpaxuus 31eKTPOHOB Ha KpHUCTalIax

7.2.4

CrnoHTaHHOE W  BBIHYXJEHHOE HU3JIy4YeHHE.
VYcTpoiicTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckne  yCTpOMCTBA: CIEKTPAIbHBII
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAaHTOBBII
KOMIIBIOTED

7.2.6

ITpakTnueckue paboThI. HaGnronenue
JMHEHYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl Ha6J'IIOI[eHI/I$I u perucTpanmuu
SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTtkpbITHE pPalnOaKTUBHOCTH. OnbITHI
Pesepdopna no  ompeneneHuro  cocraBa
panuoakTUBHOro u3nydeHus. CpoiicTBa anbpda-,
oera-, raMma-u3JIy4eHus. Bnusinue
PaInOaKTUBHOCTH Ha KHUBBIE OPTaHU3MBI

7.3.3

OTKpbITHE TIPOTOHA W HeWTpoHa. HyknonHas
Mozenb siapa [eisenOepra — MBanenko. 3apsiy
sapa. MaccoBoe unciio sjapa. M3otomnsl

7.3.4

Anbda-pacniaz. DIEKTPOHHBIH U TO3UTPOHHBIN
Oera-pacma. lNamma-u3nydenue. 3akoH
paZoaKTUBHOTO pacmaja




7.3.5

OHeprusi CBSI3M HYKJIOHOB B siape. SlnepHbie
cuibl. Jledekt Maccel saapa

7.3.6

Snepublie peakuuu. JleneHue u CUHTE3 Aliep

7.3.7

Snepubiii  peaktop. TepMosepHbI CHHTE3.
[TpoGaembr u MEePCTIEKTUBBI P01 (S0) (0)1
HHEPreTHKU. DKOJIOTMYECKUE ACTEKThl SACPHOM
SHEPTreTUKHU

7.3.8

DnemMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOAECHCTBUS

7.3.9

TexHudeckue yCTpOWCTBa: JO3UMETpP, Kamepa
BuiibcoHa, simepHslil peakTop, aroMHas 6omba

7.3.10

[TpakTnueckue pabotsl. MccrnenoBanue Tpekos
qacTuIl (1o TOTOBEIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 38€3qH0r0 HeOa. Co3Be3nus, sipkue 3BE3IBI,
IIJIaHETHI, UX BUIUMOC IBUXKCHUC

8.2

Conneunas cucreMma. [lnaHeTsl 3eMHOW TpYMIIbI.
[InaHeThI-TUTAaHTBI U UX CITyTHUKH, KaPIHUKOBHIE
wiageTsl. Masbeie Terna COTHEYHON CUCTEMBI

8.3

Comnnre, dhortochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

Ucrounnk sneprun CoiHIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb,  PaaAMYC, TeMIeparypa, ux
B3aMMOCBs3b. JlMarpaMma «CeKTpaJIbHBIN Kace
— CBETUMOCTB. 3BE3ABI rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTb «Macca —
CBETHUMOCTDY TUTST 3BE3T rIIaBHOM
IMOCJIEIOBATEILHOCTH

8.6

#H#Par###BHyTpeHHee CTpOECHHE 3BE3 .
CoBpeMeHHbIE IIPEICTABICHUS 0
MIPOUCXOXKACHUH U 3Bomonnu CoiHIA U 3BE3N.
OTanbl )KU3HU 3BE3]T

8.7

Mneunslii [Tyt — Hama ['anaktuka. CrimpaibHast
CTpyKTypa [l'anmakTuku, pacmpeneneHue 3BE3[,
ra3a u nbutd. [lonoxxenne u npuxenue ConHua B
I"anakTuke. ITnockas u cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunel ramaktuk. PaguoranakTuky M KBas3aphbl.
YEpHble AbIPBI B A1pax rajlakTUK




Bcenennas. Pacmmmpenne BceenenHon. 3akoH
Xab6ma. Paszberanume ramaktuk. Bospact u

8.9 paaunyc Bcenennoli, Teopust bosbioro B3pbiBa.
Monens «ropsueir Bceenennoi». PenukToBoe
U3JIy4eHUe
MacurrabHast CTpYKTypa Bcenennoti.
8.10 Meraranaktuka.  Hepeménnsile  mpoOieMsl

ACTPOHOMHH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrPaMMbl CpeIHEro
001ero oopazoBaHus

CdopmupoBaHHOCTh yYMEHUU pacrio3HaBaTh (U3NYECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

Binanenue ocHoBomosararomMu - (PU3MUECKUMHU  TOHSATUSMHU U

BCJIIMYNHAMHU, XapaAKTCPU3YIOIIUMHA (1)I/I3I/I‘ICCKI/IG IMpOICCChI

CpopMHUpPOBAaHHOCTP YMEHHMM TPUMEHATH 3aKOHBI KJIACCHUYECKOU
MEXaHHWKH,  MOJICKYJSIpHOW  (U3MKM W  TEPMOIMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (DM3UKH IJI1 aHANu3a U OOBSCHEHUS
SIBJIGHUHA MUKPOMHpA, MAaKpOMHpA U MEramHpa, pa3inyaTh yCIOBHS
(TpanwmIBl, 00JaCTH) MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, TOHUMATh
BceoOmMil xapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYCHHOCTh
WCIONIb30BaHUS YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (PUINUYECKUE
MpOILIECChl, HUCIOJIb3YySl OCHOBHBIE  IOJOXKEHHUS, 3aKOHbl H

3aKOHOMEPHOCTH

C(l)OpMI/IpOBaHHOCTB YMCHUA pasjindyaTb YCJIOBUA IMPUMCHUMOCTU

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CpopMHUpPOBAaHHOCTh yMEHUSI pElIaTh PACUETHBIE 3aJa4dl C SBHO
3a/IaHHON M HESBHO 3aJaHHON (PM3MYECKON MOJENbIO: Ha OCHOBAaHUH
aHalM3a YCIOBUs BbIOMpaTh (QHU3MYECKHE MOJENIH, OTBEYAIOIIHNE
TpeOOBaHUSM 3a/1auu, MPUMEHSATD bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTyJaTrbl  (U3MYECKUX TeOopud  Ipu
WCIONB30BAHUM  MAaTEMAaTHMUYECKMX METOJOB  pelleHus  3ajad,
MPOBOJUTH pacu€Tbl Ha OCHOBAaHMU HMMEIOLIUXCS  JIaHHBIX,
AHAJIIM3UPOBATDh PE3YJbTAaThl U KOPPECKTUPOBATH METOJbI PCHICHUA C

YLIéTOM IMOJIYUCHHBIX PE3YJIBTATOB

Pemrate kauecTBeHHBIE 33/1a4H, TpeOyIOMIKE MPUMEHEHHS 3HaHUH U3
pa3HBIX Pa3/eNoB LIKOJBHOIO Kypca (PM3MKH, a TaKKe MHTerpainuu
3HAHUW W3 JIpYyrUX TPEAMETOB €CTECTBEHHOHAYYHOTO IUKJa:
BBICTpAauMBaTh JIOTUYECKYIO IEMOYKY pacCyXJIEHUH ¢ Omopoil Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SIBJICHUA




Bnanenne ~ OCHOBHBIMH ~ METOAAMH  HAyYHOTO  IO3HAHWA,
UCTOJB3yeMbIMU B (U3UKE: MPOBOAUTH NPSAMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIMYMH, BBIOMpPAs ONTUMAIIBHBIA CIOCOO
MU3MEPEHHS U UCIOJIb3YS U3BECTHBIE METO/IBI OLICHKH ITOTPEIIHOCTEH
MU3MEpPEHHH, TPOBOJUTH HCCIICAOBAHNE 3aBUCHMOCTEH (PU3MYECKUX
BEIMYMH C WCIOJb30BAHUEM TPSAMBIX HM3MEPEHHH, OOBICHATH
MOJTyYCHHBIE PE3yJbTaThl, UCHOIB3Ys (PU3UYECKHe TEOPHH, 3aKOHBI U
MOHSTHSA, U JIeNaTh BBIBOIBL; COOJIIOAATH MTpaBuiia 0€30MacHOTo Tpyaa
IIPY TIPOBE/ICHUHN MCCIICIOBAHUI B paMKax yu4eOHOTr0 SKCIepUMEHTA 1
y4eOHO-HCCIIEI0BATENbCKOM  JIESITENBHOCTH € UCIOJIB30BAHUEM
IUQGPOBBIX  M3MEPUTENBHBIX ~ YCTPOWCTB W JIaODOpPaTOPHOTO

o0opyaoBaHus

ChopMHUpPOBAaHHOCT, yMEHUW  aHAJIM3UPOBATH W  OIICHUBATH
MOCIICACTBUS  OBITOBOM W TPOU3BOACTBCHHOH  JIEATEIHHOCTH
YEJIOBEKa, CBSA3aHHOW ¢ (DU3MYCCKUMH IIPOIIECCAMM, C TO3UIIHUH
9KOJIOTUYECKON 0€30MacHOCTH; MPEACTABICHUH O paloOHAIbHOM
NPUPOAONOJIb30BAHUM, a TakKKE€ pPasyMHOM  HCIOJb30BAHUU
JOCTMKEHUN HAyKW W TEXHOJIOTMW JUIsl JNAJIbHEUIIEro pa3BUTHUSA

YCIOBCUCCKOI'O O6H_ICCTB8.

OBnazneHue pa3inMuHbIMH criocobamMu paboTel ¢ HHOpMaluen
(U3MYECKOTO COJIEp’)KaHUs C HCIIOJIb30BAHMEM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUN; pa3BUTHE YMEHUI KPUTUYECKOTO

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

10

CpopMHUpPOBAaHHOCT, YMEHHUM TPUMEHSATH  OCHOBOIIOJIATaOIINE
ACTPOHOMUYECKHE TOHSATHUS, TEOPUU W 3aKOHBI IS aHalIu3a WU
00BsicHEHUST (UBUYECKUX MPOIIECCOB, MPOUCXOASIINX Ha 3BE3AX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTUYECKON Cpese; JBIKECHUS

HEOECHBIX TeJI, DBOJIIOLIMY 3BE311 M Beenennoi




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Koxa
Koxa .
pa3L[e.1m/ HpOBepﬂeMbll/l IJIEMEHT COAECPKaHUSA
JICMEHTA
TEMbI
1 MEXAHHUKA
1.1 KMHEMATUKA
1 1 1 MexaHI/IIIGCKOG JIBUXKCHUC. OTHOCI/ITCJII)HOCTI)
o MEXAaHNYECCKOI'0O ABUXKXCHUS. Cucrema orcuéra
MaTepI/IaJ'ILHa}I TOYKa.
Ik
Eé€ pamiyc-BekTop:
Fle)=(xle) plr ) =(2))
TpaeKTopId,
nepeMelleHIle:
1.1.2 o ~ L §
Ar=r(ty))—r(t)=r—n= :
= (Ax, Ay, Az),
IVTE.
CrnokeHHe nepeMeleHHi:
A=A +A,
CKOpOCTL MaTepHaHLHOﬁ TOYKU:
. AF .,
U=— =T, =[U1_.U1_.U_].
At .o T
Ax . . .
v =— =X, aHAIOTIYHO v, =Y, U_= I/
1.1.3 At :
CroxeHIle ckopocTeil: o, =0, + 0, .
Brruucnenue nepeMenieHns 1 myTu MaTepUaIbHONW TOUKH
IIPU IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X TIO TpauKy
3aBHCHUMOCTH Vx(t)




w ~ AU
YCKDPEHIIE MaTEepPHANMBHOII TOYKIL a = —L :
=0

1.1.4 At
Av, .
a, = =(v,),", aHamormiHo a, =(v, )", a.=(t
Af g ; T
PaBHOMepHOG HpHMOHI/IHeI\/’IHOC JABHUKXCHHC!
x(t) = xg + Vyut
x(1)
0
+
1.1.5

ox

Ve(t) — Vo, = const

O]




Ox

const

PaBHOYCKOpeHHOG HpﬂMOHHHeﬁHOC JABHMOXKXCHUC!

¥

x(t)=x,+u,t+

v(t)=vu, +at

1.1.6 a. = const

Ulzx - Lﬁzx =2a,(x, _-‘51]

TIpH IBIDKEHII B OHOM HAIIPARIEHII Iy Th S —

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.
Y4 lg U,
Yo s
0 X0 X

JIBukeHue Tena, OpOIIEHHOTO MO/ YTJIOM 0L K TOPU30HTY:

1.1.7

3 3

[.r(t} =X, t Uyt =3 tU,cosa-f
.z )
;I.'{f}=J'E,+Uc,1.i-‘+g‘1—=J',:,+UC,51ﬂD'.-f—£
: 2 2
v (t)=u, =v,cosa

v(t)=v,, +g1=ysino— g

g.=0
g, =—g =const




1.1.8

KpuBonuneiiHoe n1BuxeHue. [[BrikeHne MaTepualibHOM
TOYKH 10 OKPYKHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYKHOCTHU

_2n_2
w = T = 4]

2

27o

. LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

ye = 5 = w?R

nc




R

. IlostHOE yCKOpEHHE MaTepUaIbHON TOUYKHU

Teépnoe Teno. [loctynarenbHOE U BpalaTeabHOE

119 JBU>)KEHUE TBEPJIOTO Tella
1.2 JINHAMUKA
Nuepunaneubie  cucreMbl  orcuéra. [lepBelii  3aKOH
t21 Herorona. Ilpuaiun otHocuTensHOCTH ["anunes
Macca tena. IIIOTHOCTE BeliecTBa:
m
Py
p
1.2.2 =




1.2.3

Cua. [TpyHIMN Cyneprno3uiyu CUiL:

-

FpaBHOAeﬁCTB = Fl + FZ +...

paBHOJEUCTB




+
Bropoii 3axon HeroTona: 11t marepuanbHoii Touku B MCO
Fi, = ma,

F

1

124 | ™
a
1
Ap = FAt
A
p




At
pu
F = const
F
const
-
Flz F. 21

Tpertnii 3akoH HproTOHA 17151 MaTepUATIbHBIX TOYEK:

-

Fi; = —Fp

1.2.5

12




21

1.2.6

3akoH BCCMUPHOTI'O TATOTCHUA: CUJIBbI IIPUTSKCHUS MCXKIY

TOYCUHBIMU MAaCCaMH PABHbI

mm

F=¢ 177t2

RZ
F
G
R




Cuna tspkectu. LlenTp TskecTr Tena. 3aBUCMMOCTh CHIIBI

TSIOKECTH OT BBICOTHI h Hal HNOBCPXHOCTHIO IIJIAHCTBI

panuycom RO:
_ GMm
" Ry +hy?

mg

(R
0

+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




—kx
Cuia Tpenusi. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKEHUSI:
Frp = uN
F
™
UN
1.2.8
Cuna TpeHus MoKos:
Fp < uN
F
™
<
UN
Koaddunment tpenus
JlaBaeHwue:
P=%
1.2.9 p
S




1.3

CTATHUKA

1.3.1

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

[M| = Fl, rae | — mie4o cuisl

>

F

OTHOCUTEJIbHO  OCH, Hpoxojsmei uepes Touky O

MEPIEHIUKYIISIPHO PUCYHKY

1.3.2

LlenTp macc Tena. LleHTp Macc cucTeMbl MaTepHaTbHBIX

TOYCK:

mir + myry+...

T,
M my +my+...







B onHOpOIHOM 1TOJIE TSXKECTH

(g = const)

const)
IIEHTP MaccC TeJia COBIMAAET C €0 IIEHTPOM TSHKECTH

1.33

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0
\LF"] +F,+...=0

H#H#Par#
#1.3.4

3akon [Tackains




JlaBiienue B )KuaKoCTH, okosmeiics B MCO:

p =po +pgh
p
###Par#t | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
Apx
#H##Par#t B
#1.3.6

BBITCCH




€CIIH TEJIO M KUAKOCTh ITokosaTcs B UCO, To

FApx = ngBbITeCH

F
Apx
pgv
YcnoBue miaBaHus Tel
1.4 3AKOHBI COXPAHEHUA B MEXAHUKE
NMnynsc MaTepuabHOW TOYKHU:
p=mv
p
HH#Par##
#1.4.1
m
v
HHHPart Nmmynsc cucremsl Tei:
#1.4.2 p=p+p+..




3aK0H U3MCHCHUS U COXpPAaHCHUS UMITYJIbCA:

HHHPartH B CO

> >

#143 Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHeLL[HAt-I_' .-







1BHEITH

At

2BHEIIH

At

B UCO , ecnin

A(




, €CIIN

- -

FlBHeI.LIH + FZBHeLUH+- e

1BHEIIH

2BHEUTH




0
PeakTuBHOE nBUKEHUE
F
HHHPartH Ar X
#l.4.4 Pabora cuibl Ha MaJIOM MTepeMeIIeHUH:
A= |}'=| |A7|-cos o= F, - Ax
-/\(;
)
MOIIHOCTb CHIIBI:
€CJIM 3a BpeMs
At
1.4.5
At
paboTa CHIIbI U3MEHSETCS Ha , TO MOIIIHOCTb CHJIBI
AA
P=— =F-v-cosa
Ay
146 Kunernueckast sHEprust MaTepruagbHON TOYKH:

2 2

mv p
EKPIH =5 =5

2 2m




KUH

my

2m

3aK0oH M3MEHEHHUS KHHETUYECKOU OHCPIrur CUCTEMBI

MatepuanbHblx Todek: B MCO AEkun = A1 + A2 + ...

1.4.7

[TorenmmansHas 3HEprus:

JJIA IIOTCHIIUAJIBHBIX CHUJI




Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHu

1morenIg

2MMOTEHIT

AE

TOTEHI]

IloTenumnanpHas OHEPTHUA MaTepHaHBHOﬁ TOYKHU B
OIHOPOJHOM IIOJIC TAXKECTHU:

EHOTeHu =mgh

TIOTECHIT




mgh

[ToTenunanpHas 3Heprus ynpyro aeGopMupoBaHHOTO

Tena;
kx?
E OTeHL — 2
TTOTCHIL
2
kx

3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOI SHEPTUHU:

Fuex = B + Emmm,

1.4.8 B IICO AEyex = Ascex menoresm. cums
B IICO AE,ex = 0, eCIH Agcex nenoresm can — 0
1.5 MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI
lapmonnueckue kojeOaHUs  MaTEepPUATbHOW  TOUKH.
1.5.1 Avmiutyna u  ¢asza konebanuii. KwuHemarmueckoe

OIIMCAaHHC!




x(f) = Asin( @f +9,)

v (0 =x/.

a(d=(v,),=—o"x(f) >a, +0'x=0,

rac X - CMEIICHUE U3 PABHOBECHS.

JIlnHamMuyeckoe onucaHue:

ma, = —kx,
ma
X
_kx’
rae
k = mw?
k
maw
2
. 9TO 3HAYHUT, YTO
E, = —kx

—kx.

DHepreTMueckoe  ONMHCaHHE  (3aKOH

MEXaHWYECKON IHEPTUN):

COXpaHCHHUS




CBs3b aMILTUTY/ABI KOJICOAHUN CMELICHUS MaTepUaTbHOM
TOYKH C aMIUITyJaMH KojeOaHuil €€ CKOpOCTH M

YCKOPEHHUSL:

Upe =0, @ =4

[lepuon u yactoTa KoseOAHUIA:

Hepnon MaJIbIX CBO6OI[HLIX KoJIe0aHHi MaTEMaTHYECKOIO

MAasITHUKA:
1.5.2 ]
=2 |—
g
[lepron cBOOOTHBIX KOJIEOaHMIA IPY>KUHHOTO MasiTHUKA!
m
T=2n E
153 Boinyxxnennsie  koneOanusi. Pesonanc. Pe3onaHcHas
KpuBas
[lonepeunble ¥  npoAodbHbIE  BOJHBL.  CKOPOCTH
pacrnpoCTpaHEeHUS U JJIMHA BOJIHBI:
v
A=vl =—
v
A
154




Wutepdepennys u audpaxiyst BOIH

1.5.5

3Byk. CKOpOCTh 3ByKa

MOJIEKYJIAPHAS ©U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©U3NKA

2.1.1

Mopenu cTpoeHUsI Ta30B, KUIKOCTEH U TBEPIBIX TEI.
[Tycth TepMoguHaMUUecKas cucTemMa (Teao) COCTOUT u3 N

OJIMHAKOBBIX MOJIEKYJI. Torja KOJIM4YeCTBO BEIIECTBA
N m
vV==—=—
Ny




rac

—9uciio ABOrajipo, m — Macca CUCTEMBI (Tena),
u

u
— MOJIIpHas Macca BEeLeCTBa

2.1.2 TennoBoe IBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BzaumopeiicTBue yacTuil BeliecTna
2.14 Huddysus. bpoyHoBCcKOe ABUKEHHE
2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3b MEXIy [aBICHHEM U CPEAHEH KUHETUYECKOU
SHEPTHEeW  TMOCTYyNaTeJbHOTO  TEIUIOBOTO  JBUKEHUS
MOJIEKYJ HJIeaTbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
——m,nu:—zn i(.m"”u: —zn £
Pogmar =Ty )T
2.1.6

rze m0 — macca OTHON MOJIEKYJIBI,

N
n=—
|4




- KOHLCHTpalusgd MOJICKYJI

2.1.7 Ab6comtotHas Temnepatypa: T =t +273K

CBs13b TEMIICpAaTypbl Tra3a cCo CpCI[HCfI KHHETHYCCKOMN

3H€pFI/IeI71 MMOCTYNATCJIIbHOTO TCIIJIOBOI'O IABWIKCHUSA €TI0

MOJICKYII:
2.1.8 _f 2
e =| T |- 3 kT
L2 2
2.1.9 VYpasaenue p = nkT
MOI[GJ'IL HNACAJIBHOT'O Ir'a3a B TCPMOJUHAMUKCE:
| Vpasrexre MerreTeesa — Kianeipona
| BEpeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaeHeHIle MeHzaeneepa — KiameiipoHa (IIpHM
3aIIICI):
RT
oV ="_RT =vRT =NkT, p=P""
2.1.10 LL L

BHPE.}KEHIIE piRIE: | BHYTPEHHEﬁ SHEPTIII OTHOATOME

raza ([IpHIMeHIIMEle (POPMEI 3aIlICH):

L‘=%1}RT=%N}’CT _3 M RT —ve, T = %pV

2




3akoH JlanbTOHA mMJIsI MABJIEHUS CMECHU Pa3peKEHHBIX

ra3os:
p=p+pt..
4
1
2.1.11
+
2
+
N3ormporieccs B pa3pexeHHOM rase ¢ MOCTOSHHBIM YHCIIOM
Mouiekyn N (C MOCTOSITHHBIM KOJIMYECTBOM BELIECTBA V):
n3zorepma (T = const): pV = const,
uzoxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

%4
— = const

const

I'paduueckoe npencraBnenue nu3onporeccoB Ha pV-, pT- u
VT- nuarpamMmmax.

OO0ObeMHEHHBINA ra30BbIH 3aKOH:
V

P
— = t
T cons

pV




const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BECIICCTBA V.

HaCBIIJ_[eHHBIC N HCHACBLIINICHHBIC IIapbl. KauectBenHas

3aBUCHUMOCTD IIJIOTHOCTH M AABJICHUA HACBIIICHHOI'O I1apa

2.1.13
OT TeMIlepaTypbl, HX HE3aBUCUMOCTb OT 00BEMa
HACBIIIEHHOT O Mapa
BnaxnocTs BO3ayXa.
OTHOCUTENbHAS BIAXKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHacmumapa(T) pHaCwa,napa(T)
p
HacslInapa
2.1.14 (T)
p

napa

(D




vy

(D

Hacplmnapa

mapa

H3Mmenenue arperaTHbIX COCTOSIHHM BEIIECTBA: HUCIapCHUC

2115 U KOHJICHCAIUs, KHIIEHUE KUIKOCTH
5116 W3MeHeHne arperaTHbIX COCTOSIHUM BEILIECTBA: IIABJICHHE
o U KpUCTAJUIU3ALMS
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexoiax
22 TEPMOJJNHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpAaTypa
222 BryTtpeHnHss sHeprus
Tennonepenaya kak crnoco0 H3MEHEHUS BHYTpPEHHEH
223 sHepruu  0e3  cosepuieHuss paborel.  KonBekius,
TEIIONPOBOAHOCTD, U3JIy4EHHE
KomnuecTBo TEmIoOTHI.
VY nenbHas TEIIIOEMKOCTD BEILECTBA C:
Q = cmAT
224




cmAT

VY nenpHas Temiora napooodpazosanus L: Q = Lm.

2.2.5 VY aenbHas TEIIOTa IIaBiIeHUs A: Q = Am.
VY aenbHas TEIUIOTa CropaHus TomuBa q: Q = gm
DneMeHTapHas paboTa B TSPMOJAMHAMHUKE:
A =pAV
A
2.2.6 =
pPAV
Breruncnenue paboTel 1o rpaduky mpormecca Ha pV-
JquarpamMmme
[TepBblii 3aKOH TEPMOIUHAMMKH:
Q12 =AUy + A1z = (U — Uy) + Ar2
0
12
AU
2.2.7

12




w

U
1
)
+
A
12
Annabara:
Q12 = 0= A1, = (U, — Uy) = AUy,
o
12
0
.




U

AU

12

228 Bropoii 3akon Tepmoannamuku. HeoOpaTtumele nporiecchbl
[Tpunimmne! gerictBus TernoBbix MamuH. KIT/:
MakcumansHoe 3Hauenue KII/. ukn Kapno:

T.. -T. T
2.2.10 Max N =My = ————— =12
T .
YpaBHEHHE TEIIOBOTO OanaHca:




+
3
+
3 SJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE

OnexTpuzauus Tea U e€ MPOSIBICHUS. DJIEKTPUUYECKHM
3apsan. /[IBa Buaa 3apsnaa. DNeMEHTapHbIN 3JIEKTPUUECKUN

3apsna. 3aKoH COXPAHCHUA SJICKTPUUCCKOr'O 3apaaa

B3aumonericteue 3apsioB. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIIEKTPUUECKON

MMPOHUITACMOCTBIO




fj" "Ha 1 fj" 'QI'l
F=k|1|1h"= .|1|_|‘
&1 4mee, 17
313 DnekTpuyeckoe mnosie. Ero aeiicTBUe Ha 3JIEKTpUUYECKUE
3apsiJibl
Hanpsisk€HHOCTB AJIEKTPUYECKOr0 MOJIs:
” F
qnpoﬁl—lblﬁ
E
q
MPOGHBIH
3.14
F
[Tone Toueunoro 3apsna:
q
E.=k—=

12




OJTHOPOJTHOE TIOJIE:

-

E = const.

const.

KapTtune! 1MHMA HanpsHDKEHHOCTH 3TUX MTOJIEN

3.1.5

HOTGHHI/I&]’[BHOCTL SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(¢h1 — ¢2) = —qA¢p = qU.




q(¢

¢
2
)
—qA$
qU.
HOTCHLII/IaJ'ILHaﬂ 3Hepr1/m 3ap;ma B 3J'IeKTp0CTaTI/I‘IeCKOM
T10JIC:
W =q¢
1%
qé
A=—AW




-AW

HOTGHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q
¢
q
w

CBs3b HaHpH)KéHHOCTI/I MOJIAI 1 PA3HOCTHU TOTCHIHUAJIIOB JIA

OJTHOPOJIHOTO AeKTpocTtatnueckoro mois: U = Ed

3.1.6

HpI/IHHI/IH CYNEpHO3UIHHU SJICKTPUICCKUX MOJIEH;

- - -

E =E1+E2+,¢ =¢1+¢2+




3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B: BHYTPU IIPOBOJHUKA
Et=0




0
, BHYTPH U Ha TIOBEPXHOCTH MPOBOJIHUKA () = const

318 JydnexkTpuku B ANEKTPOCTATUYECKOM ToJie.
JusnexkTpudeckasi IPOHULIAEMOCTD BELLIECTBA €
Kongencarop. DneKkTpoéMKOCTh KOHIEHCATOPA:

q
C=—
U
C
U
q
3.1.9

DneKTPOEMKOCTh MJIOCKOT0 KOHJIEHCaTOpa:
€08

=g~

&8




eC

3.1.10

HapannenLHoe COCAMHECHNE KOHACHCATOPOB:

BN

q=q1+qx+....,U; =U; =..., Capann — €1 + Co+...




mapant

[TocmenoBarepHOE COCTMHEHUE KOHICHCATOPOB:




ocJt







3.1.11

DHeprust 3apsHKEHHOT0 KOHJIEHCATopa:

_qU_CUz_q2
€T 2 2 T 2C

qU

cU

2C




3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

Cuna Toka:
=24
32.1 At 40
[TocrosnubIi TOK: I = const
Jns mocrosiHHOrO TOKA q = It
VYcnoBus CylecTBOBaHUS JIEKTPUUECKOrO TOKA.
322 Hanpsoxkenne U u OJIC E
3akoH OMa I yyacTKa LEeMu:
I = g
R
1
323
R




DIIEKTPUYECKOE COIPOTHUBIICHHUE. 3aBUCUMOCTh
COMPOTHUBIICHUS OJTHOPOJHOTO MPOBOJAHHUKA OT €T0 JUTMHBI

Hn CCUCHUA. y,Z[CJ'II)HOC COIIPOTUBJICHHUEC BEIICCTBA.

l

R
324 p

S

[

Ucrounuku Toka. J]C uctounmka TokKa:

E = ACTOpOHHHXCH}I
q
E
q

3.2.5

A

CTOPOHHUXCHUIT




BHYTpCHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akoH Oma i TOJHOM (3aMKHYTOM) SJIEKTPUUYECKON

uenu: E = IR + Ir, oTkyna

[ =—
Rr

Rr
3.2.6

HapannenLHoe COCOIMHCHHUEC ITPOBOAHUKOB:

I=I1+12+...,U1=02=...,

1 1 4 1 4
Rnapajm Rl RZ

3.2.7

Hapamn







[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
U=U1+02+..,11=12=..,
RIIOCJI == Rl + R2+

T1ocn

3.2.8

Pa6ora snexrpuyeckoro Toka: A = [Ut.
3akoH [xoyna — Jlenna:
Q = I?Rt




Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

329

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

AAd
P=—" =IU

At Ar—(
TernoBast MOIIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:




L:ﬂ

P=PR=—-=IU
R
MoniHocTh HCTOYHUKA TOKA:
AAd
At

Ar 0

3.2.10

CBoOO/MHBIE HOCHUTENM DJIEKTPUYECKHX  3apsiIoB B
IIPOBOJIHUKAX. MexaHu3Mbl MPOBOJUMOCTH  TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ia30B.

[TonynpoBoanuku. [TonynpoBOAHUKOBBIN U0

33

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3aUMOJEHCTBUE MarHuToB. MardutHoe
none. Bekrop wmarmutHOM — uMHAyKuumu. [lpuHnun

CYNEPIIO3UIIMY MarHUTHBIX MOJIEH:

B = Bl +Bz+




JluHuM wHAYKOUMM MarHuTHoro mnons. KaprtuHa nuHui
WHTyKIUA MArHUTHOT'O OJIS II0JI0COBOTO u

HOI[KOBOO6paSHOFO IIOCTOAHHBIX MarHuTOB

332

OmneiT Opcrena. MaruutHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuna nuHMA MHIYKIMM MarHUTHOTO IOJIA JTMHHOTO
NpsIMOTO  MPOBOJHUKA U  3aMKHYTOI'O  KOJbIIEBOTO

IIPpOBOAHHKA, KaTYIIKU C TOKOM

333

Cuna Amnepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HAalpaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

334

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:

Fnop =l q | vBsina




Jlop

lglvBsino
/i€ 0L — YToJl MEeXAY BEKTOpaMHU

-

v

1

JIBrokeHue  3apsHKEHHOW 4YacTHIbl B

MAargouTHOM II0JIC

OJTHOPOTHOM

34

OJIEKTPOMATHUTHAA MH/YKIA

34.1

[ToTok BeKTOpa MarHUTHOM MHITYKIUU:

® = B,S = BScosa




BScosa
B

7
4
G 72

34.2 SBnenue anekrpomariuTHOM nHAYKIMK. D/]C nHayKumMu
3aKOH 3JIeKTpOMarHUTHONW uHAyKKu Papazes:
AD
343 E=—— =@
At :
Af—)
i
=/
T
OJ1C uHAYKIMY B IPSIMOM MPOBOAHUKE JTHHOM 1,
JBIDKYILEMCSI CO CKOPOCTBIO
v
v
344
(CAN))




B OJTHOPOJIHOM MarHMTHOM IoJje B:
| E; |I= Blvcosa

Blvcosa

, [A€ O — YIroJl MCXKy BEKTOPpOM Bu HOpMaJIbIO

n

K IIJIOCKOCTH, B KOTOPOH Jie)KaT BEKTOPBI

>
>

lnv

; €CIIH




1
B
B
, v
%
v
TO
| E; |I= Blv
|E

Blv
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[IpaBuno Jlenna

NHAYKTUBHOCTB:
L D
T
L
1
34.6
)
, i @ = LI
Camounnnykuus. 9/]C camonHayKIuu:
A
— — r
= EL —H
Af—0
OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM:
W = LI?
)
W
L
3.4.7




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Koneb6arenbusiii KoHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIC

KOHe6aHI/I5{ B HACAJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

]fff] =g, =g, cos( @t + @) =1 cos(ct +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKy1a
2T 1
w=—=—
T JLC




2

LC

CBs13b aMIUIMTY/BI 3apsiia KOHJEHCATOpa C aMILIUTYI0M
CWJIBI TOKa TpPH  CBOOOJHBIX  DJIEKTPOMATHHUTHBIX

KoJIe0aHUsAX B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE:

Orax = —

m

352

3aK0oH COXpaHEHHUs YHEPTHH B HICATLHOM KOJIeOaTeIbHOM

KOHTYDE:




353

BoinyskaeHHbIe 25IeKTpOMarHuTHbIE KoseOaHus. Pesonanc

354

ITepemennbiii  TOkK.  IlpousBojcTtBO, Tepenaya U
MOTpeOJIeHNE IIEKTPUICCKON YHEPTHH
cu® LI’ cu’ _ LI’
+ = = X — const.
2 2 2 2

355

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. Bsanmuasn
OpUEHTAILIMsI BEKTOPOB B 3JEKTPOMArHUTHOW BOJHE B

BaKyyMe:

- >

ElBlc

3.5.6

[lIkana  SIEKTpOMArHUTHBIX  BOJH.  [IpumeHeHune

QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOJIHOMN

cpene. Toueunslit uctoyHuk. JIyd cera

3.6.2

3aKOHbBI OTPa)KEHHUS CBETA.

a=p




ofB

VPP eyd

3.6.3 [TocTpoenne n300pa>keHHii B TUIOCKOM 3epKajie
3aKOHBI IPEIOMIIEHUS CBETA.
[Ipenomnenue cBera:
nysina = nysing.

n
1
sino

n

3.6.4 2
sinp.

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
c

Nasc = v

abc




OTHOCUTENBHBIN MTOKA3aTENb IPETOMICHUS:
np, 1

1 V2

nOTH

OTH




XoJ ty4yen B IpU3Me.
V1 =Va., iy =,
CooTHoOIIEHNE YacTOT M COOTHOILIEHWE [UIMH BOJIH IpU

nepexoac MOHOXPOMATHUYCCKOTO CBETA 4YCPC3 TIpaHULy

paszaeciia ABYX ONTHYCCKUX CPCU:

3.6.5

ny<ny n,

[TonHOE BHYTpEHHEE OTPAKEHHE.

[IpenenbHBIN yTo MOJHOTO BHYTPEHHETO OTPAKEHUS:

. 1 ny
Sinay, = =—
Noru ny

Sina







Coluparoniue ¥ paccerBarOIUe JIMH3bI. TOHKas JIMH3A.

DOKyCHOE PaCCTOSIHUE U ONITHYECKAs CHJIa TOHKOM JIMH3bIL:

1
D=—
F
D
3.6.6
F
1
®opmyiia TOHKOH JTUH3bL:
1 4 1 1
d f F
d
3.6.7 B
1
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VBenuuenue, JaBacMoe JIMH30M:

h |f]
r=a="a
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f
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B cjIydace pacceI/IBanmeﬁ JIMH3BI:

3.6.8

1
D0 = F =—0,
D







XoJ yya, MpoILIeIero JIUH3Y MO/ IPOU3BOJIBHBIM YIJIOM
K e€ TTIaBHOM onTuyeckoit ocu. IlocTpoenune n3odpaskeHuit
TOYKM M OTpe3ka HpsAMOM B  coOuparommx MU

paccCuBarOIMX JIMH3aX U UX CUCTEMAX

doroanmapaT Kak onTHYecKuid mpubop. [maz kak

3.6.9
OITUYECKas cUCTEMa
Wntepdepennmss  ceera. KorepeHTHBIE  MCTOYHHUKH.
VYcinoBust HaONMIOAEHUS MakKCUMyMOB M MHUHMMYMOB B
UHTep(PEPEHIIMOHHONW KapTHHE OT JBYX CHH(a3HBIX
KOT'€pPEHTHBIX UCTOUYHUKOB:
3.6.
7.
MAKCIIMYMET — A=2m =, m= 0,£1.£2.+£3
v
MITHIIMYMBI — ﬂ:{2m+l_];, m=0,t1.+2 +3
Hudpaxus ceera. dudpakimonHas pemérka. YcioBHue
HAOJIOZCHNS TJIABHBIX MAaKCHUMyMOB IpH HOPMaJlbHOM
MaJeHU MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOJIHBI A
Ha pemmeéTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

m,
m
0,




3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 I'umore3a M. [1nanka o kBantax. ®@opmyna [Tnanka: E =hv
®otonsl. DHeprus GoToHa:
E=hv= he _
= hv = 7= pc
E
hv
4.1.2
A
he

pc




Nmmnynse doTona:

<

hv




i13 ®oroaddexr. Ombitet  A.I.  CroneroBa. 3aKoHBI
o dotordpdekra
VYpaBuenue DitHmreiHa 1151 hoTodddekra:
E¢0T0Ha = ABbixoga + Euumax,
dorona
ABBIXOJ1a
+
KUHmax
4.14
rie ,
£ B hc
=nv=-—,
doToHa 1
¢orona




hv

hc
hc
ABbIXOAa = hv}(p = /1
Kp
BbIXOJa
Kp
A
Kp

hc




Evyumax =

KUHmax

my

max

eU

3an

2
mv=max

2

= eUzyy

4.1.5

JlaBiieHue cBera.




JlapneHne  CcBeTa Ha  MOJHOCTBIO  OTPAXKAIOIILYIO
MOBEPXHOCTh W Ha  TOJHOCTHIO  IOTJIONIAFOILYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapHas monens aroma

4.2.2

[Toctynarel bopa. M3nyuenue u morsiomeHne (OTOHOB
TIpH [IEPEX0/Ie aTOMa C OJJTHOTO YPOBHS SHEPTUU HA APYTOMU:

hv _ e [E, —E

R y

™m
Y

423

JInnenyaTele CIIEKTPBI.

CriekTp ypOBHEH SHEPruu atoMa BOJIOpOa:

—13,63B
E, =222 4123, .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens sinpa ['eiizenOepra — Banenko. 3apsin

sapa. MaccoBoe 4HucIo sapa. H3oTombl

4.3.2

PannoakTUBHOCTE.

Anbda-pacnam:
A A4 4
7 X—7 Y+ He

bera-pacna.

DneKTpOHHBIN B-pacnai;

A A 0~
s X—= Y + je+v,

ITo3utponnslii B-pacnan:
A A 0=, .,
sX—=2-0Y + e+ v,

lN'amMmma-u3nydenue

433

3aKoH paJIMOaKTUBHOTO pacnajaa:

-t

N(@)




[Iycth m — Macca palioakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy*2T

m(t)




—t
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Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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