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MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YPOBHE CpemHEro oO0mero o06pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamMera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIepIKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUEHUS TEM U Pa3JIeiioB
y4eOHOTo mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKM y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma 1o ¢usuke AaéT TMpeACTaBICHHE O LEJAX, COACpPKAHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYHAIOUIUXCS CPEACTBAMU
ydeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUe YCIOBHM IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYQIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAWMBI IS MPOJOJKEHHs Oo0pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensroTcs miiaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHUsA: JUYHOCTHEHIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpamMmmy 1o Gpu3nke Ha YPOBHE CpeaHEro o01ero oopa3zoBaHus Ha yriryOIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-IEATeILHOCTHBIN TTOIXOI.

[Iporpamma o pu3MKe BKIFOUYALT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIC TIPeIMETHBIC PE3YyIbTATHI IO TOJaM O0yUEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIM XapakTep U MOXKET OBITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUYCCKYIO HHUITUATUBY YUHUTEIICH 1
MPENIOCTaBIsAECT BO3MOXHOCTH [UJISl peaju3allMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMPENoJaBanuio (HU3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTETbHOM YaCTH COEPKAHUS Kypca.

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHUM, HW3YYaeMbIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YEHHUs HOBBIX MaTepUajloB C 3aJlaHHBIMH CBOWCTBaMH. W3ydenwe Qumku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B (pOpMHUpPOBAHNE YMEHUI MPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHuUs MOJOKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnonaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbvszuku yrnmyOonéHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TakxXe 00CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE JOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoa. g Gu3nuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PpOHTAIbHBIE YUYCHHUECKHUE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JjabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanu3annu GU3NYeCcKOro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydeHus paszena (temsl). IIpu 3ToM moj paboTamu ImpakTHKymMa NOHMMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpeJCTaBieHa €IMHbIM IepeuyHeM. Bpioop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHHUSMU HPOBOAMTH TMPSMBIE M KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISTFOTCS 337a4M C SIBHO 3aJJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasliena Kypca, TaK M HWHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisd Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBACHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KU3HM, TpeOyromue BbIOopa GhU3ndecKon
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pusuku yriyOi€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeTa. B kaOuHere (M3UMKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE /ISl BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe 1o (PU3UKe yUeHUUIECKIX
OIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHOe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (pU3MKE KIIOUEBBIX JIEMOHCTpaluil s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dopMupyercss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BaHNUN aHAJIOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HHS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUe YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEJIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUUMKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HallpaBJICHUH.

JlocTrmxeHne 3TUX Lened oOecreunBaeTCsl pelieHUeM CIeIyIoMUX 3ajad B
npouecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEHEro 001ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYIO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMUpOBaHHUE YMEHUHN IPUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBSICHEHUS
bu3znyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hHU3HMUECKOM
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJENIM, AJEKBaTHOW YCJIOBMSM 3a/ladyd, B TOM 4YHUCIE 3aJa4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHajdM3a M HMHTEpOpeTanuud  HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE€ YCJIOBHUH JJIsl Pa3BUTHS YMEHHM IPOEKTHO-UCCIEAO0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpoheCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOH.



B cootBerctBun ¢ TpeboBanusimu ®I'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydeHus yuyeOHoro mpeamera «®Ddusmka» Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHuUs M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 wacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeleHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (usmyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. @PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpa, B MPAKTUUECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi nadbopartopueit no dusuke. [Ipumepsl nsmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcyéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIIMHM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMelieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBbHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTePEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPAIUsl KUHEMAaTHUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpOIIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TTyTEH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3MmepeHne yCKOpEeHHsI MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpoIIeHHOro TOpu30HTANIbHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 17151 MaTepraIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoil UpoThl. J(BHykeHnEe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUS CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH WITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEBHOCTH.

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

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TE.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHre paBHOACUCTBYIONIECH CUJI TIPH JABMKEHHH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHUCHUMOCTH BPEMEHHU JIBWXKEHHS Opycka IO
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanne yCiaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHBIX TOUYEK. L[eHTp macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
IpeICTaBIeHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUY MATEPUAIBHOU TOUYKH.



[loTeHIManbHBIE W HENOTEHUHAIBbHBIE CWIBL. lloTeHnManbHaAs >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPILICHNUU PabOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

M3mepeHne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cusbl TITH, CKOPOCTH MOJEITHU 3JIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBHH.

N3MepeHne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bBpoyHoBCckoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aMMOJEHCTBUS YaCTHIl BewlecTBa. MoJenu CTpOoeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHHUS.

Buneoponuk ¢ 3anmuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLeCcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npAKMuUKyMm.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXIy ropsyeil U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEKOMEHIAOBAHO MCIOJIb30BAHUE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEAHUE 3HAUYCHUS BEJIMUMH, ONMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TtepmoauHamMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWaeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TeMIepaTypbl. BeipaxkxeHue 1yisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
mpoliiecca Ha pV-auarpamme.

Teronepegaya  kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenmnmo€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYjenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TeminoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIlecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl H3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0ojiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUraresieid. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPe.Ibl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIepaTyp, YTHIH3ALUs «TEIIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIbHBIX TEIIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue anquabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 kKoHieHcanus. Micnapenue u kumenue. Y AelibHasi TeroTa
napooOpa3oBaHUsI.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimdzanus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXKUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paCUIUPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kannsapusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4ecknue yCTpOWCTBA UM TEXHOJIOTUYECKHUE TMPOLECCHI:  KUIKHE
KPUCTAJIJIbl, COBPEMEHHBIE MAaTEPHUAJIBI.

Hemoncmpauuu.

TermnoBoe pacimpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>KEHHOM TaBJICHUM.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOIO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHue 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrO oOpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noie.

OJeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYNPOBOIAHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynmoHa.

DIIeKTpUYECKOE ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uluy SAEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPS/I0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBaTenbHOE COETMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsIKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €U, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEIBLHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McToOYHUKH
toka. Hanpsokenue U n O/1C é.

3akoH Oma i yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOIMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX dnekTpudeckux meneil. [Ipasmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) sJeKkTpudyeckod 1enu. MomHocTh HcTouHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIlpSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco6bl coennHeHnst UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npejesna u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C ragpBaHMYECKOr0 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBI TOKA B EIIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHA
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTUBIECHUS METAIOB OT
TemnepaTrypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes I AIEKTPOIN3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOP, (HOTOAUO, CBETONO, TAIbBAaHUKA, pAQUHUPOBAHUE MEJIU, BBITUIABKA
QIFOMUHUSA, YIEKTPOHHAsE MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposmsza dapazes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO MOHA.

WccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYeCKU MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX NMPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlerax  «YUYEHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesknpeaMeTHbIe CBS3H.

Nzyuenue kypca pusuku yrayonaéHHoro ypoBHs B 10 kacce ocyiiecTBIseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnple nOHAMUSA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTe3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, UPPOBas TadopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJ, KUAKOCTEH U Ta30B, XKUJIKHE KPUCTAJUIBI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTIOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), NBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIULUOHEP, TEXHOJIOTUU
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JiekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMognencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amriepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHU4ecKkue YCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: MNPHUMEHEHHUE
MOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS IIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie MarHUTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanre 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTH B LIEMH MOCTOSHHOTO TOKA.
SBnenune camounaykuu. I1C caMOUHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHHUYeCcKHe YCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIlMTa OT JEKTPU3ALMHU TeJl MPU ABUKEHUU B MATHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHYKLWH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora konebanuid. [lepuom Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BunusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTHU TIeprojia MaJlbIX KOJeOaHul Ipy3a Ha HUTU OT
aMILTATY/IBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUMM Tpy3a Ha MAaCCHUBHOM TMpPYKMHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUI 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUU NPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeJla B X0/I€ KOJIeOaH Ha yIIPYTroM TO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTYOM CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIM TOK. Pe3ucTOp, KOHIIEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHU.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNU NEPEMEHHOIO
TOKA.

Pe3sonanc mnpum mnocienoBaTeNIbHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre nepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAobHbIe BOJIHBL. Ilepuos, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPa)XCHHE, MpelIoMIICHHE, MHTephEpEeHUUs |
U pakius.

3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBoe 3arps3HeHHE OKPYXKAIOLIei cpebl.

DNEeKTPOMarHUTHBIE BOJIHBIL. Y CIIOBHS U3MYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalnsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoMCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXEHUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIEl CpeIbl.

TexHuyeckue ycTpoWcCTBa M TNPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs AMATHOCTHKA B TEXHUKE M METUITIHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoenue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnnu u nudpakinm MEXaHUIeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH WU
4acTOTOM KosieOaHUM.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIIUs.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.



N3y4yeHue napameTpoB 3ByKOBOIl BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOLICHUE JUIMH BOJIH IIPH [IEPEX01€ MOHOXPOMATUYECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHYTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBaromye JuH3bl. ToHKas JinH3a. DOKYCHOE PacCTOSIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENILHOTO IOKa3aTes
IIPEJIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOWENIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(hEpEeHIHMOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszauus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX IIYYKOB YEpe3  IUIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nudpakiinoOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAacCTOSIHUS OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CHCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHINY JIa3ePHOTO U3JIYYCHUS HA IBYX IIEISIX.

HaGmronenune nucnepcum.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTPa.

N3mepeHune IMHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPruei U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apS>KEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHuss Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAIW3alUu JABWXKYyLIeWca vactulbl. KopmycKymisipHo-
BOJIHOBOH Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzendepra.

TexHH4eckre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJIbI TOKA Yepe3 CBETOAUO OT HAIPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO UCCIEIOBAHHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEPEXoe aToma ¢
OJIHOTO YPOBHS SHEPTUU HA PYTOM.



Bunbl cnektpoB. CriekTp ypOBHEHN 3HEpruy aTomMa BOJI0PO/a.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amma-u3inydeHue.

3akOH paAMOAKTUBHOTO pacnaga. PaanoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN POH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccs sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtangaptHoi Mmojaenu. KBapk-TriitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO QpU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3ydenue noriomuieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

CosiHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTb. MIicTouHuk 3Hepruu CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky um kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBO€ U3ITyYeHHUE.

Macumrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUH /I ONpeeNieHUs MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0b1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCTTOJI30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPENTHOCTH U3MEPEHUI (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYMH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMATUYECKUX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAMHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKA, POJIb K MECTO (DPU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmuecKkol KapTUHE MUPA, MECTO (PU3UUECKONW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kimacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€M C KypcaMU MAaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAaKT, rumnoresa, (PU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKUMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOUST TPEYTrOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpOAE, KoyeOaTeabHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTMYECKHME PHUCKUH IIpU TNPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLIMHE, OINTUYECKHE SBIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAsA CTPYKTYypa TBEPIBIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKH, CIEKTPAIbHBIA aHaIN3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJBUTraTENb SKOOU, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUAW 3JIEKTponepeaad, 3JIEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
MPUEMHHKH, SAJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PACHIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIET0OCs KAK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlieHMH B  0Opa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMHU  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYayIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymiei mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBIEHUE JCHCTBUM B OKpPYXAKIIEH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEINBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESITENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBbie Jjornueckue n1eiicTBUA:

CaMOCTOATENFHO  (popMyNnHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLIECHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIFOUYEBBIMH MOHATUSAMU U METOJaMU
buznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Yy €€ PpEIICHUs, HaXOIWThb ApPTyMEHThl A
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEILICHHS 3aJauyd pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (GU3NKE B TPAKTUYECKYIO 00JacTh
KU3ZHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nnopmanueii:

BJIAJ€Th HaBbIKAMU MOIy4YeHUsI HTHGOPMALMK (PU3NIECKOTO COAEPKAHUS U3
VWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHaJli3, CHCTEMAaTU3allMI0 M UHTEPIpEeTalni0 MHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX
TEXHOJOTUA B  PENIEHHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3alMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COAEPKAHUS B Pa3IMUHBIX (popMaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpPMAlMU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY TPEACTABICHUS U BU3YyaIHU3aIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK M BO BHEYPOUHOU
JeSITEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaK/10T0 YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNiaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIEHO OCYIIECTBIISATh IO3HABATEIbHYIO JESTEIILHOCTh B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUJIAH PEUICHUs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH paboThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAITUsIM;

pacHmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOUTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO J3PYAMIMH B 00JacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO NPHUHHUMATH PEHICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyYMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
TIeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B npornecce mOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaTh 3IMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COIIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHON W OSTUYECKOM cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHHUA O PU3NIECKON KapTUHE MUPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMANIbHAs cHUCTEeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IMajICHUE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyaTth ycloBUs (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PU3HYECKHX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTH UCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl M  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelieHus,
3aKoHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwiies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHHMYECKOW HSHEeprum,
yCIIOBHUSI paBHOBECUS TBEPAOrO Tela), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMILYJbCA W MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOkKeHHd MKT u 3aKkoHBI MOJEKYISIpPHOW (UBHKK U
TepMOJUHAMUKUA (CBA3b JaBJEHUS WJEATBHOIO Ta3a CcoO CpeaHe
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUEH TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJ] M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr @apajes A1 31eKTpoIn3a);

OMUCHIBATh (PU3MUECKUE TMPOIECCHl W SIBJICHUS, HCIOJIb3ys BEJIWYWHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbI, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasl SHEPT s,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJIa TSDKECTH, CHJIA YOPYrOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPTUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIPYTOM
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPTUs HJI€ATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa UACATHHOTO Ta3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO ABUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSYKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABHKYIIAS
cuia, CUjia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCATopa,  CONMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U TAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaayu, 3JIEKTPpU3alus Tell, SKBUIMOTEHIIMATbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETUYUHBI OT
JIPYroM € UCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUN, IPU TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpPOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢uznyeckux BeMMYMH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI IO  pe3ysibTaTaM
UCCIIEIOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE MPEIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJyYeHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpenoKEeHHOU
TUIOTE3bI;

co0ro1aTh MpaBuiia 0€301acHOrO TPy/1a IpU NPOBEACHUN UCCIICOBAHNUN B
pamMkax  y4yeOHOro  S3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTte pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HESIBHO 3aJIaHHOU
¢u3nyecKoil MOJEIb0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBEYawlled TpeOOBAHUAM 3aJauH,
IPUMEHATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKHIX
TEOpUH TPU HCTOIH30BAHMM MAaTEMAaTHYECKHX METOJOB PEIICHUS 3ajad,
IPOBOJNUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolne NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3aeNioB Kypca PU3UKH, a TAKKEe WHTETPAIlMN 3HAHUHA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaUBaTh JOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTETBHBIX MPHUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKHUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUSI OBITOBOI U MPOU3BOJCTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TMpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTH)KCHHUU
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBA;

OPUMEHATH pa3jHyHble CIOCOOBl paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOIMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIs TIOWCKa, MepepaboTKW M MPEabsIBICHUS Y4EeOHOH W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HH(POPMALINH;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEJIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jINYHbIX COLMAIBHBIX pPOJEH,
IUIAHUPOBATH PA0OTy TPYIIIbI, PALIMOHATIBHO PACIPEACIATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHMUBATH BKJIaJ KaXIOIro W3
YYaCTHUKOB TPYIIHI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyaymien npohecCUuOHAIBHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIAL.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesTEeIbHOCTH YeJOBEKa, POJib U MECTO (DU3UKH B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEITBbHON, CHUCTEMATHU3UPYIOUIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (U3UYECKOM TEOpUH — DIIEKTPOJUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCIOBUS IPUMEHUMOCTH MoJIeseil (PU3MUeCKUX TeN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJICOaHUS, MaTEeMaTHYECKUN MAasTHUK, WJICaTbHBIHI
NPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO s]ipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJNB3yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTBIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dotorddekra, nepBelil ¥ BTOpoi moctynarsl bopa, NpuHIUI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacrana);

ONKCHIBATh (PU3NYECKUE MPOLIECCHl M SIBICHUS, HCIOJIb3YyS BEJIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHAYKLIUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
¥ 3apsiz apa, SHEPTHsl CBSI3U S71pa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIEKTPOMArHUTHAS UHIYKUHUSA, CAMOUHYKLUS, PE30HAHC, UHTEPPEPECHIIMS
BOJIH, Judpakuus, JOUCHEpCHs, TIOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue NPUHIIMIIBI CIEKTPAJIbHOTO aHaIN3a U
paboTHI J1a3epa;

ONpENENATh HANpaBiICHUE HWHIYKUWM MArHUTHOTO TOJIS MPOBOJAHHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHua;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

NPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHalM3a W OOBSCHEHHS  (U3UYECKUX  MPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABHMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
NPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHHUH, IpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYUH B BHIE TIpapukoB ¢ YYETOM aOCOITIOTHBIX
NOTPEUIHOCTE  M3MEPEHHW, JellaThb  BBIBOABI IO  PE3yJIbTaTam
UCCIIEJOBaHMSI;



MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (U3MYECKUX BEIMYHUH, MPU OTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bl: TUIAHUPOBAThH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIYYCHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUIIOTE3HI;

OMHUCHIBATh METO/IbI TOJIYYCHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
co0Jro1aTh MpaBuiia 0€30MacHOTO TPY/ia IIPH MPOBEICHUH UCCIICIOBAaHUHN B
paMKax  y4eOHOro  OSKCIEPUMEHTa,  TMpakTUKyMa H  y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITETbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pematb pacy€THbIE 3aJayd C SBHO 3aJIaHHOM M HESIBHO 3aJIaHHOM
(bu3MYeCKOM MOJICNIbI0: Ha OCHOBAaHWM aHalIM3a YCJIOBUS BHIOMPATh
dbuznyeckrue MojeNd, OTBEUalole TpeOOBaHUSAM 3a7adyu, MPUMEHSIThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  WCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJAMUTH PACUYEThI HA OCHOBAHUHM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pPEe3YyAbTAaThl U KOPPEKTUPOBATH METOJIBI PEIICHUS C YUETOM IMOTYyUYCHHBIX
pE3yIbTATOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOylollue NPUMEHEHUsS 3HAaHUU U3
Pa3HBIX Pa3eioB Kypca (PU3MKH, a TaKKEe MHTETPAIIMHU 3HAHUM U3 JIPYTUX
MPEAMETOB ©CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
IETIOYKY PacCyXJICHUI ¢ ONIOPOH Ha M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX ITPOIECCOB;

MIPUBOJUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YUICHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTH;

aHaJU3UPOBATh U OLICHUBATH IOCJICACTBUS OBITOBOM M ITPOM3BOJICTBEHHOMN
JEATCIIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (PU3MYCCKHMH IIPOIECCaMH, C
MO3UIINHI HKOJIOTUUECKON O€30MacCHOCTH, MPEJICTABICHUN O palliOHATIEHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHIKEHUMN
HAYKW W TEXHOJOTUW JUIsl JadbHEHIET0 pPa3BUTHUS UYEJIOBEUYECKOTO
00I11eCTBa;

OPUMEHATH pa3jMyHble CIOCOO0Bl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJIEp)KaHHMS C HCIIOJB30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykro  HH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeN0BaTENbCKUX PaldoT;

paboTath B TpyHIe€ C HCIOJIHEHUEM PAa3INMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PaOOTy TPYIIIbI, PALIMOHATIBLHO PACHPENEIATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJIOro U3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTpUBaEMOi poOIeMbl;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPOIbI
1.1 Hayunslii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/PC1GBZ1VT
Wroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunematuka 12 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 12 https://m.edsoo.rt/EMEIYTESH
2.3 Cratuka TBEpIOTO TENa 6 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 13 1 https://m.edsoo.ru/IPPU75ZCZ
Uroro no pazneny 43
Paznesa 3. ®dusnyeckuii NPpaKTHKYM 110 MeXaHUKe
3.1 Pu3nuecKuil IPaKTUKYM 10 10 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazgeay 10
Paznen 4. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMUKA
o .
4.1 CHOBHL MOJCKYIAPHOKMHCTHRECKOR 15 1 https://m.edsoo.ru/GFRCERILS
TEOPHUH
4.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 https://m.edsoo.ru/HD3D8OQ61
A .
4.3 TPETATHLIC COCTOANMA BEMecTna 15 1 https://m.edsoo.ru/IWB97NGVP
@da30BbIe EPEXOAbI




Hroro mo pazaeny 50
Paszpnen 5. @usuyecKkuil NPAKTHKYM 110 MOJICKYJISAPHOHN (pM3MKe U TePMOAUHAMUKE
5.1 Du3nYeCKuil MPaKTUKYM 3 3 https://m.edsoo.ru/EL9A1AJIF
Hroro no pasneny 3
Pa3znen 6. JIEKTPOAUHAMUKA
6.1 DNeKTpUYEeCcKoe moJie 24 1 https://m.edsoo.rut/LFUQRIRSA
6.2 [TocTOAHHBIN TEKTPUUECKUN TOK 24 1 https://m.edsoo.rt/ WKWLISVW?2
6.3 Toku B pa3nuyHBIX cpenax 7 https://m.edsoo.ru/VLX14U83A
Wroro no pazneny 55
Paszpen 7. ®u3uyecKuil NPAKTHKYM 110 3JIeKTPOAMHAMHUKE
7.1 ®u3nuecKuil PaKTUKYM 3 3 https://m.edsoo.ru/ELIA1AJIF
HTroro no pasneny 3
OBIIEE KOJIMYECTBO YACOB I1O
- 170 8 16
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Beero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. 9JIEKTPOJUHAMMUKA
1.1 MarnutHoe 11051€ 14 https://m.edsoo.ru/SPRHOW UIIL
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazaeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannyeckue KoueOaHus 10 https://m.edso0o.ru/YOUA69FNZ
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXQHHHICCKHE 1 SICKTPOMATTHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5S
BOJIHEI
2.4 Onruka 25 1 https://m.edsoo.ru/OBLIJ6N69R
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5 https://m.edsoo0.ru/ZLIJ435GQC
)
4.3 H3HIA ATOMHOTO A7pa 1 5 https://m.edsoo.ru/Q4WLMHS9T

OJIEMCHTAPHBIX YaCTUI]




Hroro mo pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKUN
5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pasneny 12
Paznen 6. PUSHUECKUN MPAKTUKYM
6.1 ‘ Du3nyeCcKui MPaKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Wroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
MPEIMETHOTO CO/IEP KAHUS U OTIbITA
7.1 JeSITEIbBHOCTH, IPUOOPETEHHOTO MPU 15 https://m.edsoo.ru/PSCGRX7IW
u3ydeHuu Kypea ¢pusuku 10— 11
KJIACCOB
Hroro no paszneny 15
PezepBHOe Bpemst 10 https://m.edsoo.ru/E65RY9IXI.B
OBLIEE KOJIMYECTBO YACOB I10 170 16
I[MPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®usznka — pyHIaMeHTalbHas
HayKa O Ipupojie

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/4GD12L.71X

HayuHsblii MeTOZI TO3HAHUS U
METO/bl UCCIIEA0BAHUS
buznyecKux sIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCHEpUMEHT U TEOpUs B
nporiecce MO3HaAHUS TPUPO/IBL.
Habumtonenne u 3kCiepuMeHT B
busuke

https://m.edsoo.ru/RV2VFEFZL6

CrnocoOsbl n3mepeHus
(UBHUYECKUX BETUYUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/IBI/I‘IGCKI/IX BCINYHMH

MopnenupoBaHue B pU3UKE.
Ponb u MecTo pusuku B
(dbopMUPOBAHUN COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
MPAKTUYECKON ACSITENFHOCTH
JroJiei

MexaHn4ecKkoe JBHKCHUE.
Cucrema orcuera.

https://m.edsoo.ru/BKMS7EYOS

https://m.edsoo.ru/K3LQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.edsoo.ru/QUQYCWDZP




10

OTHOCUTENTBHOCTH
MEXaHUYECKOTO JTBM)KCHUSI.
[Ipsimast u oOpaTHas 3a7auu
MEXaHUKH

Pannyc-BexkTop MarepuaibHOM
TOYKH, €r0 MPOEKIIUU Ha OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IPOEKLIMU HAa OCHU KOOpAHHAT

PaBHOMepHOE NpAMONTHHEWHOE
neuxenue. ['papuyeckoe
ONKMCAaHNUE PABHOMEPHOI'O
MPSIMOJIMHEHHOTO JIBH>KCHHS

CiokeHue nepeMenieHuit u
ckopocrei. Pemenue 3amau

https://m.edsoo.ru/PEU6JZ2QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHOMepHOE 1BUKEHHE.
MrHoBEHHast CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C TOCTOSTHHBIM
YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanme
MPSIMOJIMHEHHOTO IBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBo00OOHOE ITaZICHUE.
YckopeHne cBOOOTHOTO
MmageHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U UX
rpaduxu

https://m.edsoo.ru/UYVYXCS8JD




14

15

16

JIBukenue tena, OpoIIeHHOTO
IIOJ1 YIJIOM K TOPU30HTY

KpuBonuneliHoe 1BU>XEHUE.
JIBI>KEHUE 110 OKPYKHOCTH.
VYrioBasi ¥ TMHEHAs CKOPOCTb.
Ilepuon u yacrora.
LlenTpocTpemuTenbHOE U
MOJIHOE YCKOPEHHE

O0600I11IeHNE U CUCTEMATU3ALUS
3gaHui o reMe "Kunemaruka"

https://m.edsoo.ru/ W6B8TSPKM

https://m.edsoo.ru/SGZQQF5H2

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

17

O00011IEHNE U CUCTEMATHU3AIUS
3ganni o reme "Kunemaruka"

https://m.edsoo.ru/LQO93MS5SQ

18

19

20

21

KonTtponpsHast pabora o Teme
"KunemaTtuka"

[TepBbrIif 3akoH HproTOHA.
NHepuunanbHble CUCTEMBI
orcuéra. [ TpuHumn
oTHocuTenbpHOCTH I anmnes.
Heunepuunanbabie cHCTEMBI
oTcuéTa

Cuia. PaBHOEliCTBYIOIIAS
cuna. Bropoi 3akon Herorona.
Macca

B3anmopencrtsue ten. Tperuit
3aKkoH HproToHa

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/S8FO42H1L.2

https://m.edso00.ru/2QC075VDL

https://m.edsoo.ru/NAD4VZADH

22

[IpuHIUIT Cyneprio3uIuu CUIL.
Pemenue 3aga4 Ha TpUMEHEHUE
3akoHOB HproTOHA

https://m.edsoo.ru/MQI163A50




23

24

25

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh
IPaBUTALMOHHON U HHEPTHOMN
MaccChl

Cuna TsKeCTH M YCKOpeHHe
CBOOOAHOrO MaJACHUS

JIBukeHE HEOSCHBIX TE U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[TepBasi kocMUYeCKasi CKOPOCTb.
3akonsl Kennepa

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC47ZQJ

https://m.edsoo.ru/F756 CAPFB

26

Cuita ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.ru/RV3SSWO081

27

28

29

30

Cuna tpenus. [Ipupona u Buabl
CUJI TpeHusl. J[BuxkeHue B
JKUIAKOCTH M ra3e ¢ y4ETOM
CHUJIbI COPOTUBIICHHUSI CPEbI

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

AOCOIIOTHO TBEPJOE TEIO.
[TocrynarensHoOE U
BpalaTeIbHOE IBUKCHUE
TBEPJIOTO Tella

MOMEHT CHIIBI OTHOCHTEIBHO
OCH BpalllCHUA. IIneyo cuisl

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

31

CrnosxeHue cuil, IPUI0KEHHBIX
K TBepaomy Teiy. LlenTp
TSYKECTH Tena. Y CI0BUs

https://m.edsoo.ru/VFOEBA&78




32

paBHOBECHS TBEPAOTO Tea.
Bunael paBHOBeCcHS

Penrtenue 3amau

https://m.edsoo.ru/Q3QEPZXMR

33

34

35

O00011IcHNE U CHCTEMATHU3AIINS
3HaHu# 1o treme "Jlunamuka"
O000111eHrE U CUCTEMATU3ALMS
3HaHu# 110 Teme "Jlunamuka"
O00011IeHIE U CHCTEMATHU3AIINS

3gagui o treMe "CraTtuka
TBEpAOro Tena"

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/S7CS1UFMI

https://m.edsoo.ru/XVUMKRX6N

36

KonTtponpsHast pabora o Teme
"lunamuka. CTaTuka TBEpOTO
Tena”

https://m.edsoo.ru/4IHS90LZD

37

Hmnynbc MaTepraabHON TOUKH,
CHUCTCMbI MAaTCPHAJIBHBIX TOYCK.
IlenTp Macc cucTemsl
MaTepHalbHBIX ToUeK. Teopema
O IBMKCHHUHU LICHTPA MacCC

https://m.edsoo.ru/3PBMZ3HII

38

39

40

MIynbC CUIIbI 1 U3MEHEHHE
UMITyJIbCa Teja. 3aKoH
COXpaHEHUs UMITYJIbCa.
PeakTnBHOE OBMKEHIE

MoMeHT ummynbca
MaTepUAIbHON TOYKH.
[IpencraBienue o COXpaHEeHUU
MOMEHTA UMITYJIbCA B
[EHTPATBHBIX TIOJISIX

Pemenue 3amau

https://m.edsoo.ru/INJW80116

https://m.edsoo.ru/CHS9DBR41

https://m.edsoo0.ru/2240257Z6M




41

42

43

44

45

46

47

Pabota cuiibl Ha Maom 1 Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencraBieHue
paboThl cuibl. MOIIHOCT CHJIBI

Kunernueckas sneprus.
Teopema 06 3MEHEHUH
KMHETUYECKOU SHEPrUuu
MaTEepUAIbHON TOUKHU

[ToreHunanbHbIEC U
HENOTEHLUAJIbHBIE CHUJIBI.
IToreHunanbHas SHEPrus.
Bropas kocMHuueckas CKOpoCTh

TpeTbs KOcMUYECKasi CKOPOCTb.
CBs13b paboTHI
HEMOTEHIUATbHBIX CUJI C
U3MEHEHHEM MEXaHUYeCKOU
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOMN
SHEPTUU

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu muis uaeanbHOM
KUJIKOCTH

O000IIIeHNE U CUCTEMATU3ALIHS
3HAHUHU 110 TeME "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

O000IIIeHNE U CUCTEMATU3ALHS
3HAHUHU 110 TeME "3aKOHBI
COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/B7N1YBPIN

https://m.edsoo.ru/NSQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.eds00.ru/66P2WGW S4

https://m.eds00.ru/OIC610G5F

https://m.edsoo.ru/URWBSCULE

https://m.edsoo.ru/C37WXULT2




48

49

50

O000111eHrE U CUCTEMATU3 AL
3HAHUU 110 TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

KonTponbhas pabota no teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

PuU3NYECKUN IPAKTUKYM 110
teMe "M3ydyeHue nBUKEHUS
Tena, OpPOIIEHHOTO
TOPU30HTAJILHO"

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/SO90PC322

https://m.edsoo.ru/Y15A50SQV

51

52

53

Pu3nYeCcKUil IPAKTUKYM 110
teme "Onpenenenue Moaysei
YIJIOBOM U JINHEWHOU
CKOpOCTEH,
LEHTPOCTPEMUTENIBHOIO
YCKOpPEHUS IIPU PaBHOMEPHOM
JBUKEHHUH 110 OKPYKHOCTH"

Pu3HUECKU IPAKTUKYM I10
teMe "M3ydueHue nBMKEHUS
TeJa M0 OKPYKHOCTH T10J1
JENCTBUEM CHJI YIIPYTOCTH U
TsKecTH"

Pu3HUECKU IPAKTUKYM 10
teme "[IpoBepka ycnoBuit
paBHOBECHS"

https://m.edsoo.ru/CN3FHCY83

https://m.edso00.ru/70Y40Y 610

https://m.edsoo.ru/87JADYSZ2

54

Pu3nYecKuil IPAKTUKYM IO
TeMme "CpaBHEHUE CUJI TPEHUS
MIOKOSI, CKOJIb)KEHUSI, KAYEHUs U
Beca Tena'

https://m.edsoo.ru/DY 1D4C16]




55

56

57

DuU3nYeCKUi MPAKTUKYM I10
teme "M3ydyeHue 3aBUCUMOCTH
MOJYJISl CUJIBI YIPYTOCTH OT
nedopmaruu Tena'
DuU3nYeCKui MPAKTUKYM I10
teme "IIpoBepka BTOporo
3akoHa HproToHa"

duznyeckuit MIPaKTUKYM II0

teme "IIpoBepka 3akoHa
COXpaHEHHUs uMIyibca'

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

https://m.edsoo.ru/78PENYOAZ

58

Pu3nYeCcKUil IPAKTUKYM 110
teme "U3ydyeHue 3akoHa
COXPaHEHHs MEXaHUYECKON
sHeprun"

https://m.edsoo.ru/MIOQT27R6

59

Pu3nYeCcKUil IPAKTUKYM 110
teme "Boruncinenne KIT]
MPOCTHIX MEXaHU3MOB"

https://m.edsoo.ru/FZ0CNRGTA

60

PazButne npencrasieHui o
npupojie TerioTsl. OCHOBHBIE
nosnoxenuss MKT. qudbdyzus.
bpoyHOBCKOE IBH>KEHHME

https://m.eds0o.ru/0ZTXY71SW

61

Crpoenue ra3oo0pa3HbIX,
KUJKUX U TBEPJBIX TEIl.
Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BElIeCTBa

https://m.edsoo.ru/UX8FMV2CU

62

Macca u pazMepsl MOJIEKYIT
(aromoB). KonmaectBo

https://m.edsoo.ru/SFCL7ZUUQO




BeniectBa. [locrosiHnas
ABoraapo

Temneparypa. TemioBoe

63 https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [llkana Lenscus

64 Pemenue 3amau https://m.edsoo.ru/EGRV58D9F
Uneansuelii ras. 'azoBbie

65 https://m.edsoo.ru/01M0XOV4B
3aKOHBI
YpaBHenue Menzeneena-

66 N https://m.edsoo.ru/7RAZ300M4
Knaneiipona. Pemenue 3agau
AOGcoiroTHas TeMmiieparypa.

67 patyp https://m.edsoo.ru/27RGL3V1G
3akoH /lampToHa
M3omporieccol B u1eaIbHOM

68 rase ¢ MOCTOSHHBIM https://m.edsoo.ru/UQ9SUVODW
KOJIMYECTBOM BEILECTBA
I'padpuueckoe nmpencraBiaeHue

69 M30IIPOLECCOB: U30TEPMA, https://m.edsoo.ru/W 1HC88PJ4
u30Xx0pa, u3obapa

70 OcHoBHoe ypaBHenne MKT https://m.edsoo.ru/E65TLSWXG

71 Pemienue 3agau https://m.edsoo.ru/8U427HIY]J
CBs13b a0COJIIOTHOMI
TEeMITepaTyphl
TEPMOIUHAMUYECKON CUCTEMBEI

72 pMOA . . https://m.edsoo.ru/N6ETZ0LDZ
CO cpeJHEeN KMHETHYECKOU
SHEPrUeu MocTynaTeIbHOro
TEIUIOBOIO IBM)KEHHUS €€ YaCTHI]
O00011eHNEe U CUCTEMATU3ALIS

73 3HaHUU 110 TeMe "OCHOBEI https://m.edsoo.ru/EDM5ZTZCY

MKT"




74

75

KonTponbHas padoTa 1o Teme
"OcHoBsl MKT"

TepMoauHamMuyeckasi cucrema.
3ajaHre BHEIIHUX YCJIOBUM IS
T/ cucremsbl. BHenHue u
BHYTPEHHUE MTapaMEeTpPHhI.
ITapameTpsl T/] cuctemsbl kak
Cpe/HHe 3HAYCHUS BETUYMH,
ONKCHIBAIOIIUX €€ HA
MHUKPOCKOITUYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo.ru/4L636LXVZ

76

Hynesoe Hauano
TEPMOJNHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

https://m.edsoo.rt/LYMWVLIRP

77

78

79

80

Mogaens naeanbHOro Taza B
TEPMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOM MOJETU

YpaBHeHue Menzeneena-
Knaneiipona u BeIpaykeHUE IS
BHYTPEHHEHN dHEpPIrun

Beipaxenue i1 BHyTpeHHEN
SHEPIUU OJJHOATOMHOI'O
UJEAIBHOTO rasa.
KBazucratnueckue n
HECTAaTUYECKUE NPOLIECCHI

OnemeHTapHas paboTa B
TepMOJAMHAMUKe. Brluncienne

https://m.edsoo.ru/FOQVOQKQS

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1




81

82

paboThI o rpaduKy mpoiecca
Ha pV-auarpamme
Temonepenayda kak crnoco0
M3MEHEHUS BHYTpEHHEHN
suepruu TJ] cucremsr 6e3
COBepIIeHHs paObOTHI

Konsexkius,
TEIJIONPOBOJHOCTb, U3Ty4YEHUE

https://m.edsoo.ru/BDN5SGEKP7

https://m.edsoo.ru/QM4TIETSSE

83

KonmaecTBO TENI0OTHI.
TenmoéMKOCTh Telna. Y IenbHas
W MOJISIPHASI TETUIOEMKOCTH
BEIIleCTBA. Y AeIbHas TEIIOTa
CrOpaHMSs TOIJIMBA

https://m.edsoo.ru/RQASBF90Q5

84

85

86

87

Pacuét xosmmyecTBa TEILIOThI
MIpH TeIuIonepeaayue

[Toustie 06 aguabarHOM
npouecce. IlepBbiil 3aK0H
TEPMOIUHAMUKHU

KonngectBo TemnoTs! u pabora
KAaK Mepbl U3MEHEHUs
BHyTpeHHEN 3Hepruu TJ]
CUCTEMBI

BTopoii 3aKk0OH TepMOIMHAMUKHA
JUIsl pABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoGpaTtumocTs NpUpoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/B4NQ2B026

https://m.edsoo.ru/SOXBMXFYN

https://m.edsoo.ru/59W3F1X49

https://m.edsoo.ru/3BEBSKQ8G




88

89

[IpuHIMIIBI AEHCTBUS TEIIIOBBIX
mamuH. KITJ]

MakcumanbHoe 3nadenue KIIJI.
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATESEOKO

90

91

92

Pemenue 3amau

OKOJIOrMYeCKHe aCleKThI
UCIIOJIb30BaHUS TEIIOBBIX
nsurareiei. TemioBoe
3arpsI3HEHUE OKPYXKarolen
Cpelibl

Pemenue 3amau

https://m.edsoo.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edsoo.ru/UYVVIT&78

93

O00011IeHIE U CHCTEMATHU3AIINS
3HAHUH 110 TEME
"Tepmoaunamuka. TernnoBbie
MallnHb"

https://m.edsoo.ru/AGUQLW 1EB

94

KonTponbHas padora no teme
"TepmoanHamuka. TeroBbie
MamtuHb!"

https://m.edsoo.ru/X4AG7PJV]

95

96

[Tapoo6pazoBanue u
KoHeHcauus. Mcnapenue u
KUTICHHUE. Y JelIbHAs TEIJI0Ta
napooOpa3oBaHus

Hacrimennsie u
HEHACBIIICHHBIE Maphl.
KauecTBeHHasT 3aBUCUMOCTD
IJIOTHOCTH W JaBJICHUS
HACBIIEHHOTO TIapa OT
TeMIepaTyphl, UX

https://m.edsoo0.ru/W4505S51GQ

https://m.edsoo.ru/8I0XNZKD1




HE3aBHCUMOCTb OT 00BEMa
HACBILIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHHS OT JIaBJICHUS B
KHUJIKOCTH

97

98

BraxxHocTh BO3IyXa.
AOCONOTHASA U OTHOCUTEIbHAS
BJIAXXHOCTh

Pemenue 3amau

https://m.edsoo.ru/QRONGWOZS

https://m.edsoo.ru/PKAPBXZGT

99

TBépnoe Teno.
Kpucrammueckue n amoppHbie
Tena. AHU30TPOIUS CBOMCTB
KpPHUCTaJJIOB

https://m.edsoo.ru/YCMZ29JGZ

100

101

102

103

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIIIOTA INIABICHUS.
CyO6numarus

Hedopmaruu TBEpIOTO TENA.
Pactsoxenne u cxxatue. CaBur.
Mogyns FOnra. [penen
ynpyrux nedopmaruit
TermoBoe paclupeHue
JKUJIKOCTEN U TBEPJBIX TEIL.
AHTapMOHHM3M TETIJIOBBIX
KOoJIEOAHMH YacTHI] BEIIECTBA

[IpeoOpazoBanue FHEPTUU B
(ha30BbIX TIEpexo1ax

https://m.edsoo.ru/WYHIC81KN

https://m.edsoo.ru/96IUIDFRU

https://m.edsoo.ru/1RI7400Q0N

https://m.edsoo.ru/UUJQYTXYF

104
105

YpaBHEHHE TEIUTOBOTO OaslaHca

Pemenue 3amau

https://m.edsoo.ru/SCVIKKTMW
https://m.edsoo.ru/2L7THENBQ2




106

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspuele sBieHus.
JlaBnenue noa UCKpUBJICHHOU
MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca

https://m.edsoo.ru/Z9FYINI4U

107

108

109

110

O000111eHrE U CUCTEMATU3 AL
3HaHUU 110 TeMe "ArperaTHble
cocTosiHMs BelecTBa. Pa3oBbie
nepexopl"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUM Mo Teme "ArperaTHbie
cocrosiHus BelecTBa. @a3oBbie
nepexonr"

KonTponbhas pabota no Teme
"ArperaTHbl€ COCTOSTHUSI
BeniecTBa. Pa3zoBeie epexoab!”
Pu3nYeCcKUi IPAKTUKYM 110
teme "M3mepenue nuamerpa
KalAJuIsIpoB"

https://m.edsoo.ru/V3TS29GT9

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/T66K4CKZG

111

Pu3nYeCcKUi IPAKTUKYM 110
teme "Onpenenenue
OTHOCHUTEIILHOM M a0COIOTHOM
BIIQXKHOCTH BO3ayxa"

https://m.edsoo.ru/PPBTS0U4D

112

Pu3nYecKuil IPAKTUKYM 110
teme "V3Mepenne ynenbHoi
TEIJIOEMKOCTH BenrecTna"

https://m.edsoo.ru/0ZASPMDQ7

113

OnexTpuzanus Ten u e€
MPOSBIEHUS. DNEKTPUUECKUI
3apsn. JlBa Buma

https://m.edsoo.ru/ESVIQRBVX




114

115

AJIEKTPUYECKUX 3apsI0B.
IIpoBOIHKKH, TUATIEKTPUKH U
MOJTYTIPOBOTHUKH

DJIeMEHTapHbIN JIEKTPUUECKUM

3apsij. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsia

BzaumopeiictBue 3apsioB.
Toueunsble 3apsabl. 3aKOH
Kynona

https://m.edsoo.ru/QJTV6HK7Q

https://m.edsoo.ru/HMEAKQY47

116

117

118

119

120

Pemenue 3amau

Onexrpuueckoe noie. Ero
JEHCTBUE HA MIEKTPUUYECKUE
3apsiibl

HanpsixéHHOCTh
JNEKTPUYECKOTO MOJIS.
[TpoOuslii 3apsia. Jluauu
HaIpPsHKEHHOCTH
ANEKTPUYECKOTO TOJIA.
OaHOPOIHOE ANEKTPUUYECKOE
noJe

IToTeHuanbHOCTh
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocTh moTeHIINAIOB 1
HaIpsHKeHUE

[TorennmaneHas 3HEPTUs
3apsaaa B AJIEKTPOCTATUYECKOM
nose. IloreHnman
3JIEKTPOCTATUYECKOTO MOJIA

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

https://m.edsoo.ru/9KBCOFP9X

https://m.edsoo.ru/QJ4AHEF4TR

https://m.edsoo.ru/YODNX8N9Z




121

122

CBs13b HANPSDKEHHOCTHU OIS U
Pa3HOCTU MOTEHIIUAIOB JIJIsi
JIEKTPOCTATUYECKOTO T10JIS
[TpuHLIMI CyTIEepHO3UIIIH
JIEKTPUUYECKUX MOJIeH

https://m.edsoo.ru/3WNQFLP9Y

https://m.edsoo.ru/WS1GYRA4I3

123

124

125

126

Pemenue 3amau

ITone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3aPSKEHHOMN
chepsl

ITone paBHOMEPHO
3apsHKEHHOTO M0 00bEMY IIapa.
[Toe paBHOMEPHO 3apsHKCHHOM
OECKOHEYHOH INIOCKOCTH

[IpoBogHUKY B
3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsi0B

https://m.edso0.ru/2630Y5063

https://m.eds0o0.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edsoo.ru/6GVP71B38

127

JvsnexTpuky u
MOJIYTIPOBOJJHUKH B
3JIEKTPOCTATUYECKOM I10J1€

https://m.edsoo.ru/3G6DWKG21

128

Konpnencarop. DnekTpoéMKOCTh
KOHJIEHCaTopa.
DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJIeHCaTopa

https://m.edsoo.ru/GHLGD&83X7

129

130

[TapannensHOE cOeAUHEHNE
KOHJIEHCAaTOPOB
[locnenoBarenbHOE COETMHEHNE
KOHJIEHCATOPOB

https://m.edsoo.ru/60WN2ZDHS

https://m.edsoo.ru/OZ9EPI4LY




DHeprus 3apsyKEHHOTO

131 https://m.edsoo.ru/SW376XS21
KOHJICHCATOPA

132 Penrtenue 3amau https://m.edsoo.ru/NLHAFISYY
JIBrKeHue 3apsyKeHHON

133 YacTULIBI B OJJHOPOJIHOM https://m.edsoo.ru/9PGVSYIWG
AIIEKTPUIECCKOM TT0JIe

134 Penrenue 3anau https://m.edsoo.ru/UXI1USMXW
O00011IEHNE U CUCTEMATHU3AIUS

135 3HAHUU 110 TEME https://m.edsoo.ru/QCIRPYCGA
"DnekTpuueckoe mose"
KonTtponpsHast pabora o Teme

136 " " https://m.edsoo.rt/WRQGZBRF7

DIIEKTPUUYECKOE TT0JIE

Cuna Toka. I[locTOSIHHBIH TOK.
VYcioBUs CyIeCTBOBAaHUSA

137 ym https://m.edsoo.ru/LSLE4KUV5
MOCTOSTHHOTO 3JICKTPHYECKOTO
TOKa
Ncrounuku Toka. Hanpsixenue

138 https://m.edsoo.ru/RUFC4YTDO
u 3J1C
3akon Oma 11 ydacTka IElu.

139 YA H https://m.eds00.1u/64VZXZ2GP
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHUMOCTb COITPOTUBIICHUS
OJTHOPOJIHOTO IIPOBOJIHUKA OT

140 AHOPOA poBOA https://m.edsoo.r/KE2FEN35X

€ro JJIMHBI U IIoIaau
MOIEPEUYHOTO CCUCHUA

141

VY nenpHO€e CONPOTUBIICHUE
BelecTsa. Pemenne 3anau

https://m.edsoo.ru/Y4ZTZRZAI




ITocnenmoBarenrsHOE,

142 IapaJuIeIbHOE, CMEILIAHHOE https://m.edsoo.ru/VE37TERCK6
COCITMHEHUE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

143 3JIEKTPUYECKUX LICTIEH. https://m.edsoo.ru/OQHI1PIPRF
[TpaBuna Kupxrodga

144 Pemienue 3anau https://m.edsoo.ru/LXRB618PO

J45 ~  DabOTa IICKIPHICCKOTO TOKA. https://m.eds00.r/PLTTBZGPC
3akon Jlxoynsa —Jlena

146 Permenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUUYECKOTO

147 ToKa. TemnoBast MOIIIHOCTb, https://m.edsoo.ru/CONEPSITH
BBIJICTIsIEMAasi Ha PE3UCTOpe

148 Perenue 3agau https://m.edsoo.ru/90KODG7HY
O/1C u BHyTpEHHEE

149 CONPOTHUBIIEHUE UCTOYHHUKA https://m.edsoo.ru/MGCEWIVUL
TOKa
3akox OMa U1 OJIHOH

150 (3aMKHYTO#) 2JIEKTPUUYECKON https://m.edsoo.ru/XQP3RIDK4
1enu

151 Pemenne 3amau https://m.edsoo.ru/XDAVLS3JL

152 MonTHOCTh UCTOYHHKA TOKA https://m.edsoo.ru/OWH2Q5JOS

153 KopoTkoe 3ambikanue https://m.edsoo.ru/9WFHKYNVF

154 Konnencarop B nenu
MTOCTOSTHHOT'O TOKa

155 Pemenne 3amay https://m.edsoo.ru/52KZZJPDT




156

157

158

Penrenue 3amau mo reme
"TToCTOSIHHBIN NEKTPUYECKUI

TOK"

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUN

TOK

Pemenue 3agau no reme
"[TocTOAHHBIN JIEKTPUUECKUN

TOK

https://m.edsoo.ru/5175121DC

https://m.edsoo.ru/DX6SFSQSI

https://m.edsoo.ru/K835ESINT

159

O00011IEHNE U CUCTEMATHU3AIUS
3gauni 1o reMme "llocTodHHbBIH
AIIEKTPUYECKUH TOK"

https://m.edsoo.ru/ WXUI1RUCS5

160

161

162

163

KonTtponpsHast pabora o Teme
"ITocTOSIHHBIN ANEKTPUUYECKUI

TOK"

DnexTpuyeckas IpoOBOIUMOCTb
pa3INYHbBIX BEIIECTB.
DNEeKTpUYECKUN TOK B
MeTaiax. CBepXnpoBOIUMOCTb

DNEKTPUYECKUH TOK B
pacTBOpax U pacraBax
JJIEKTPOJIUTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a

DNEKTPUUYECKHI TOK B raszax.
ITna3zma

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

164

DIIEKTPUYECKUI TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

https://m.edsoo.ru/HNIAJ5B73




165

166

DJIEKTPUUYECKUI TOK B
MOJIYITPOBOTHUKAX

[TorynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S6KAVJECB

https://m.edsoo.rt/EKLRQTDAX

167

168

169

170

O00011IeHNE U CUCTEMATHU3ALIHS
3gauui 1o reMme "Toku B
pa3Iu4HbIX cpenax”

DuU3nYeCKui MPAKTUKYM I10
teme "[IpoBepka
3aKOHOMEPHOCTEMN
[OCJIEI0BATEIBHOIO U
napajuieJIbHOTO COeTUHECHUS "

Ou3nyuecKuil MPaKTHKYM 110
teme "Uzmepenne DJIC u
BHYTPEHHETO COIPOTUBIICHUS
HCTOYHHKA TOKA"

Du3HUECKUN IPAKTUKYM I10
teme "HaGmoieHue
anekTponuza" uin "U3mepenue
3apsiia OAHOBAJIEHTHOTO HOHA"
w "HccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsaTue
BOJIbT-aMIIEPHOU
XapaKkTEepUCTUKU auoaa”

https://m.edsoo.ru/WZ02PRIG1

https://m.edsoo.ru/SBPTN1YZU

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ3YC6L

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kounrpouabusie IIpakTuueckue
n/n Bceero u3ydeHusi oOpa3oBaTesIbHbIE PeCypChl
padoThI padoThI

BzanmoeiicTBHE TOCTOSHHBIX
MAarHuToOB U IIPOBOJHUKOB C

1 POBOA 1 https-//m.edsoo.r/HOSI3PQ24
TOKOM. MarHuTHoe IoJe€.
I'mnoTesa Ammepa
BekxTop MarHUTHON MHIYKIUU.
ITpuHIUO cynepno3uIuu

2 PHHI yrep . a 1 https://m.edsoo.ru/OYNNES57SO
MAarHuTHBIX nonel. JInauu
MarHUTHON UHIIYKIIUU
MarsuTHoOe I10JIe IIPOBOJHHKA C

3 poBoa 1 https://m.edso0.r/FI0ASACBX
TokoM. OnbIT Dpcrena
Cuna AMmepa, e€ HampaBiIeHHE

4 p P 1 https://m.edsoo.ru/1JEDFSHEN
U MOJIYJh

5 Pemenne 3amau 1 https://m.edsoo.ru/R§OPKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DIIEeKTPOU3MEPUTETHLHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOopbI
Cuua Jlopenna, e€
HaIpaBJIeHUE U MOTYITb.

7 JBr>keHue 3apsSKEeHHOU 1 https://m.edsoo.ru/6MB8YZ8TN
YaCTHUIIbI B OJTHOPOTHOM
MAarHuTHOM IT0JIe
Pemenue 3agau 1 https://m.edsoo.ru/FWURORSOE
PaGora cunbl JlopeHiia 1 https://m.edsoo.ru/MTHD23745




10

Penrenue 3anau

MaruuTtHoe 1moJjie B BELIECTBE.

https://m.edsoo.ru/GH8JAPHBQ

11 deppomMarHeTuku, napa- u https://m.edsoo.rt/W7THGQBK70
TMaMardHeTUKU
OCHOBHBIE CBOWUCTBA

€pPOMArHETUKOB.

12 $epp hitps://m.eds00.ru/960J4E47D
IIpumenenue
(dbeppoMarHeTUKoOB
Pemenne 3amau nmo teme

13 HICHHE Sa7at TO TeM https://m.eds0o0.ru/Q8IGTYNHT
"MaruutHoe moJe"
Pemenue 3amay nmo reme

14 " " https://m.edsoo.ru/MPCUALFIM

MaruutHoe noje

SIBneHne ANEeKTPOMArHUTHOM

15 nHaykuuu. Ilotok Bekropa https://m.edsoo.ru/V7/BSKAU89
MarHUTHON UHIIYKIIUU

16 O J1C unAYKIIIN https://m.edsoo.ru/STLELGTIJZ
3 o

17 AKOH JCKTPOMATHHITHON https://m.edsoo.ru/7JEOPOGAR3
uHaykuuu Papanest
BuxpeBoe sekTpruuecKkoe moiie.

18 P p https://m.edsoo.ru/IONVHOINK
Toxu dyko
OJ1C uHAYKIMH B ABUKYITUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOJTHUKAX

20 Pemenue 3amau https://m.eds00.ru/ZZTUBO2GQ

21 ITpaBuo Jlenma https://m.edsoo.ru/GIRNARYL9
NunyktuBHocTh. KaTymika

22 WHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/37WBAJCTF

IIOCTOSAHHOI'O TOKa




23

24

SBnenune camounaykiuu. IJ1C
CaMOMHIYKIIUU

DHeprusi MarHuTHOTO TOJIsS
KaTYIIKHA C TOKOM.
DIIEKTPOMAarHuTHOE IOJIe

https://m.edsoo.ru/99CECGMBH

https://m.edsoo.ru/PS4XRHOGS

25

26

27

Pemenune 3amau

O000111eHrE U CUCTEMATU3 AL
3HAHUH 110 TEME
"DnexkTpoauHaMuka"

KoHTpoinbHas pabota 1o Teme
"DnexkTpoaguHaMuKa"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/ WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

28

KonebarensHas cucremMa.
CBoOoaubie KOJIe0aHusl.
["apMoHHUYECKHE KOJICOaHMUS

https://m.edsoo.ru/R7TDEWGSTQ

29

30

Kunemarudueckoe u
IUHAMHYECKOE OIMCAHNE
Koe0aTeIbHbIX ABMKEHHUI

DHEpPreTU4ecKoe OMUCaHUE.
BriBoa muHAMIYECKOTO
OIMMrUCaHUuAg TapMOHUYCCKUX
KoJIeOaHui u3 ux
SHEPTCTUUCCKOIo U
KHHEMATHUYCCKOT'O OITMCAaHUA

https://m.edsoo.ru/GIUGM9ASP

https://m.edsoo.ru/3A83V2VLE

31

32

Ammntyna u asza koiaedbaHuit

[Tepuon u yacToTa KOJIeOAHHIA.
[Teproa ManbIx cBOOOIHBIX
KoJe0aHU MaTeMaTUYEeCKOTO
MasiTHUKA. [leproa cBOOOTHBIX

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04




33

Kosie0aHul NPY>KUHHOTO
MasiTHUKA

3aryxaromye KojaeOaHusl.

BriHyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/TGTITWAUOQO

34
35

36

ABTOKOJIC0aHUS

Penrenue 3anau
Ypok-koHpepeHuus
"MexaHudeckue KoaecOaHusI B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/BW1KOUGVP
https://m.edsoo.ru/XPWCI9CPJ

https://m.edsoo.ru/DAYGBRUY]J

37

O00011IEHNE U CUCTEMATHU3AIUS
3HAaHUH 110 TEME
"Mexanuueckue konedanus"

https://m.edsoo.ru/SVIMHCH10

38

39

40

41

DIIeKTpOMarHUTHBIC
koJiebanust. KojebarenbHbIH
KOHTYP

®opmyna Tomcona. Cs3b
aMIUTUTY/BI 3apsiia
KOHJIEHCATOpa ¢ aMILTUTY 101
CHJIBI TOKA B KOJIe0aTEILHOM
KOHTYpE

3aKOH COXpaHEHUsl YHEPTUHU B
HJIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

3aryxaromue

SJICKTPOMArdHuTHBIC KoJIeOaHMsI.

BriHyXcHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

https://m.edsoo.ru/HSB2W8APN

https://m.edsoo.ru/RHGLVVKQ5

https://m.edsoo.ru/MMO1P2WOQN

https://m.edsoo.ru/4VHII3 UMW




42

43

ITepemennsiit Tok. Peaucrop u
KOH/JIEHCATOP B LIETH
MEPEMEHHOTO TOKa

KaTYH_IKa HHAYKTHBHOCTHU B
ey nepeMEHHOro ToKa

https://m.edsoo.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EKO1H7

44

3akoH OMa 7151 DJIEKTPUYECKON
ey nepeMCcHHOro Toka

https://m.edsoo.ru/P1FZDISQV

45

46

47

MoniHoCTh IEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE
3HAa4YCHUEC CUJIbI TOKAa U
HAITPAXKCHUA

Pe3onanc B anekTpuueckoit
11 (101

Pemenue 3amau

https://m.edsoo.ru/6P4CXH152

https://m.edsoo.ru/AYQWXESRA

https://m.edsoo.ru/OCVLSMIOS

48

WneanbHbIi TpanchopmaTop.
IIpownsBoacTBO, nepenaya u
noTpedIeHuE IEKTPUUECKON
SHEPTUU

https://m.edsoo.ru/F142U7UQR

49

OKOJIOTUYECKUE PUCKH IIPH

IMPONU3BOACTBE JJICKTPOSHCPIUH.

KynbTypa ncnosibzoBanus
AIEKTPOIHEPTUU B
HOBCE€IHEBHON KU3HU

https://m.edsoo.ru/UYDMIDXZW

50
51

Pemenue 3agau

Pemenue 3amau

https://m.edsoo.ru/IRS4QM6F2
https://m.edsoo.ru/7UFPFF3KK

52

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU II0 TEME

https://m.edsoo.ru/I6YYY79EQ




53

"DeKTpOMarHuTHbIC
Kosiebanus"

MexaHndecKkre BOJHEI.

XapakTepucTUKU
MEXaHUYECKUX BOJH

https://m.edsoo.ru/OP6YANBXC

54
55

56

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3ByKa
Wndpas3Byk u ynpTpasByk.
[IIymoBoe 3arpsi3HEHHE
OKPYKAarolIel cpebl

https://m.edsoo.ru/4S5Q0XKBUX
https://m.edsoo.ru/UEH3ZVKKV

https://m.edsoo.ru/24XDNL1P1

57

58

59

Pemenue 3amau

SJICKTpOMaI‘HI/ITHBIe BOJIHBI.
I/I3J1yquHe QJICKTPOMAarouTHBIX
BOJIH

DHeprus MMEKTPOMarHUTHBIX
BoJiH. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWQOHEYAJ

https://m.edsoo.rt/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V S

60

[IIxana 3eKTpOMarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

HpI/IHIII/IHI)I paﬂI/IOCBSISI/I 158
TeJIEBUICHUA. Pagnonokamus.
DNeKTpOMarHuTHOE
3arpsi3HEHUE OKpYXKarolen
cpenbl

https://m.edsoo.ru/7KCCHOBNS5

62

KonTponbhas pabota no teme
"Konebanus u BoHBI"

https://m.edsoo.ru/NJT16HVEI




63

64

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
Pemenue 3aa4 Ha mpyMeHEHUE

3aKOHa MPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs CBETa

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue csera. [lnockoe
3epkaino. Cepuueckoe 3epKaio

https://m.edsoo.ru/TIX9ZBOSG

66

[Ipenomiienue ceera.
AOGCOIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTeNb
npesnomiuenus. [lomnoe
BHYTpPEHHEE OTPa’KEHUE.
ITpenenbHbIN yroJ IOJHOTO
BHYTPEHHETO OTPa’KEHHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3agau Ha npUMEHEHUE
3aKOHOB OTPAXKEHUS U
IIPEJIOMJIEHUS CBETa

https://m.edsoo.ru/C4D3UDGG4

68

69

70

Xox J1ydeil B mpu3Me.
Hucniepcust cBera. Crio>KHBIM
cocTtas 6enoro cBerta. L{Bet

JInnssl. PoKyCcHOE pacCTOSHUE
Y ONITUYECKasi CUJIA JINH3bI
[TocTpoenue n3obpakeHuii B

JIMH3aX U UX CUCTCMaAx.
YBenuueHue TUH3bI

https://m.edsoo.ru/HYZWS63L.2

https://m.edsoo.ru/SXWYEXTXM

https://m.edsoo.ru/6SRTDG4V7

71

Pemenue 3aga4 Ha mocTpoeHue
M300paXKeHH, MOJIy4aeMbIX C
ITOMOILBIO JINH3

https://m.edsoo.ru/YAGCQPWZX




72

I'ma3 kak onTudeckas cucTteMa

Pewenne 3anau. IIpeneinst

https://m.edsoo.ru/OVMKI19EZ

73 MIPUMEHUMOCTHU https://m.edsoo.ru/OENIDYBRZ
F€OMETPUUYECKON ONTHUKH

74 CkopoCTh CBETA H MCTOJBI cC https://m.edsoo.ru/UCGBDSEVT
U3MEPECHHUS

75 Hucniepcus cBera https://m.edsoo.ru/1 VIJZOF05

76 WHuTepdepenmus cera https://m.edsoo.ru/ZQB6756KE
KorepeHTHBIC HCTOYHHKH.

77 VcnoBus HaOMIOAEHUSA https://m.edsoo.ru/HIXX3P5WN
MaKCHMYMOB U MUHUMYMOB

78 Permenue 3agau https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTEpPEpEeHIINU https://m.edsoo.ru/1IISQL6DM

80 Hudpakaus ceera https://m.edsoo.ru/KPOD2N63D
JudpaxknuoHHas pemeéTka.

81 VYcnoBue HaOIIOACHUS TJIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHMYMOB

82 Pemenne 3amau https://m.edsoo.ru/LI6LZ3AWE

83 Honepetrocts cBETOBBIX BOH. https://m.edsoo.ru/TWKIKW3NH
[Tonspu3zarus cBeTa

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBBIE BJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIOIR3ES

86 O6O6HjeHHe 1 CHCTEMATHSAIA https://m.eds00.ru/ZQ1JZ7MYC
3HaHu# no teme "OnTtuka"

87 Konrpombnas pabora no Teme https://m.edsoo.rut/ WMVM1ARQU

«Ontukay»




88

89

90

91

92

['paHuUIIBI MPUMEHUMOCTH
KJIACCHUYECKON MEXaHUKHU.
3aKOHBI 3JIEKTPOUHAMUKYU U
HPUHIUI OTHOCUTEIBHOCTH

[ToctynaTel cnenuanbHOM
TEOPHH OTHOCUTEIHLHOCTH

IIpocTpaHCcTBEHHO-BpEMEHHOM
unTepsan. [IpeoOpazoBanus
JlopeHnna. Yciosue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ame]yIeHre BpEMEHU U
COKpAILEHUE JITUHBI
DHeprus U UMIYJIbC
PENATUBUCTCKOMN YaCTULIBI
CBs13b Macchl ¢ SHEpruen u

HUMITYJIbCOM peHﬂTHBHCTCKOﬁ
HYaCTHUIIBI. 3Hepr1/151 ITOKOsA

https://m.edsoo.ru/GT085PL4Q

https://m.edsoo.ru/SSVLSW7WK

https://m.edsoo.ru/7ZFTXIX84

https://m.edsoo.ru/GPUPD6117

https://m.edsoo.ru/UOC7TGTEMG

93

PaBHOBecHOE TEIIOBOE
W3JTy4YEHHE

https://m.edsoo.ru/YWVZA9QOH

94

95

3akoH cMenieHns Buna

T'unoreza M. Ilmanka o
kBauTax. DoToHBI

https://m.edsoo.ru/R1JD6DWAM

https://m.edsoo.ru/RW82CYU8R9

96

97

DHeprus U UMNyjibCc GoToHa
®otosdp¢ext. OnpiTer A. T
CroneroBa. 3akoHBI
dorosddexra

https://m.edsoo.ru/14SL1L.OJ97

https://m.edsoo.ru/NM4VEIDIM




98

99

VYpaBHeHue DUHIITEHHA 114
dororddekra. "Kpachas
rpanuna” goroaddexra
Jasnenne ceera. Onbrtel I1. H.
JleOeneBa

https://m.edsoo.ru/DOQYSU4GM

https://m.edsoo.ru/I746VP412

100

101

102

103

BoJsiHOBEIE CBOWCTBA YaCTHI]

Bosnnbl ne bpoins. [{nuna
BOJIHBI J1¢ bpoilsid 1 pazmepbl
00J1aCTH JIOKaIU3a1H
JBUKYLIEHCS YaCTHUIIbI
KopnyckynsapHo-BOJIHOBOI
JyaJu3m

Judpakius 37eKTpOHOB Ha
KpHCTaiax

https://m.edsoo.ru/UMEW9AOCE

https://m.edsoo.ru/MVA3A30Z0Q

https://m.edsoo0.ru/2XMBTMSAQ

https://m.edsoo.ru/XH242PNOK

104

Crienuduixa u3MepeHui B
Mukpomupe. COOTHOIIEHUS
HEOIpPEIETEHHOCTEN
I'eitzenbepra

https://m.edsoo.ru/BMLQCWUG6S

105
106

Pemenue rpaduyeckux 3amaq

Pemenue pacu€rHbix 3a1au

https://m.edsoo.ru/D207BTWDJ
https://m.edsoo.ru/ZUBH25VIV

107

KonTposabHas pabora no
temaMm: "OcHoBel CTO",
"KopryCkynsipHO-BOITHOBOM
Jyanusm"

https://m.edsoo.ru/U4HQ8CZ90

108

109

OnbITH IO UCCIIETOBAHHIO
cTpoeHus aroMa. [lnanerapnas
Mozenb aroma Pesepdopaa

ITocrynartser bopa

https://m.edsoo.ru/SMMRTGFK1

https://m.edsoo.ru/SWVSSUNS8J




110

111

Buapl ciektpoB. CriekTp
YPOBHEW dHEPrUu aTOMa
BOZIOpOAA

CHOHTaHHOE U BBIHYKJIEHHOE
U3JIy4eHHUE CBETa

https://m.edsoo.ru/T6T3FTQ6Y

https://m.edsoo.ru/WJ9SLAOOP

112

113

114

115

Jlazep

Hyxknonnas mozgens sigpa
['eitzen6epra-Banenko. 3apsa
¥ MacCOBOE€ YHUCIIO sI/Ipa.
W3oTomnbl. PagnoakTHBHOCTE

3aKOH paJIuOaKTUBHOTO
pacmnana. CBolicTBa
MOHU3HUPYIOIIETO U3ITYYCHHUS.
Binustnue panqnoakTMBHOCTH HA
JKUBBIE OPTaHU3MBI.
Ho3nmerpus

OHeprus CBA3U HYKJIOHOB B
snpe. Snepusie cuibl. edext
Macchl sapa. AnepHsie
peakuuu. SInepHsle peakTopsl.
[TpoGuiemb! ynpaBiisieMoro
TEPMOSIIEPHOTO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI
pa3BUTHUSA SAEPHON SHEPrEeTUKU

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

https://m.edsoo.ru/SQM2PG4J1

https://m.edsoo.ru/YOQ4MRH2H

116

Meroap! perucTpannuy u
HCCIIETOBAHUS DJIEMEHTAPHBIX
yactull. OyHJaMeHTaIbHbIE
B3aMMOJICUCTBUSI. bapuoHBl,
ME30HEBI U JICIITOHHI.

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




117

118

IIpencraBnenue o CrangapTHOM
Mozaenu. KBapk-rimtooHHast
MO/IeJIb aJJPOHOB

dusuka 3a npeaeamMmu
CrangaptHoi Mmoaenu. Témuast
MaTepusi U TEMHas YHEPTHUS.
EnuncTBO hmsznueckoit
KapTUHBI MUPA

OTanel Pa3sBUTHA aCTPOHOMUU.
3HaueHHuE ACTPOHOMUH

https://m.edsoo.ru/A6IWSWE47Z

https://m.edsoo.ru/KG802NROU

119

120

[IpruMeHHMOCTB 3aKOHOB
bu3HKY 11 OOBSICHEHUS
MPUPOJbI KOCMUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKHX
UCCIIEI0BAHUI

CoBpeMeHHbBIE ONITHYECKHE
TEJIECKOIIbI, PAAHOTENECKOIIbI,
BHeaTMoc(epHasi acTpOHOMUS

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

121

Bup 3Bé3nH0r0 Heba.
Co3zBe3nusi, apKue 3BE3/IbI,
IUIAHETHI, UX BUIUMOE
NBIDKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucteMa. CoJHIIE.
ConHeyHast aKTUBHOCTb.
Uctounuk sueprum ColHia 1
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE31IBI, NX OCHOBHEIE
XapakTepuCTUKHU. /luarpamMmma

https://m.edsoo.ru/1XHH46BIR




124

"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 bl TIaBHOU
[IOCIEI0BATEILHOCTH

https://m.edsoo.ru/IF3TMPIO 1

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKJIECHUU U IBOJIIOIIUU
CoJHia ¥ 3B€31. OTallbl JKU3HU
3BE3]

https://m.edsoo.ru/Y3IMJO6ZTY

126

Muneunsiii [1yte — Hama
lNanmakTuka. TUIBI TaakTHK.
Yépuble ObIPHI B ApPAX
raJIakKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa06ma.
Teopus bonpmoro B3peIBa.
PennkToBoe n3nyuenue

https://m.edsoo.ru/UCGDOBD7Y

128

129

MacmirabHast CTpyKkTypa
Bceenennoii. MeraranakTuka
Hepeménnsie mpoOiembl
ACTPOHOMHUHU

https://m.edsoo.ru/XTCIKQGX4

https://m.edsoo.ru/ WCAIUBA2Q

130

Pu3nYeCcKuil IPAKTUKYM 110
teMme "UcciaenoBanue
MAarHUTHOTO IIOJISI IIOCTOSHHBIX
MmaruuToB" unn "UccienoBanue
CBOWCTB (peppOMarHeTHKoB"
nnu "Mccaenosanue qeicTBUS
IMOCTOSSHHOT'O MarHuTa Ha
pamKy ¢ TOKoM"

https://m.edsoo.ru/OJIEYJBSH




131

DuU3nYeCKui MPAKTUKYM I10
teme "M3mepeHue cuibl
Awmnepa" win "U3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "Onpenenenue
MarHUTHON UHIIYKIIUU Ha
OCHOBE U3MEPEHHUSI CUJITBI
Awmmnepa"

https://m.edsoo.ru/5S67ERZSQT

132

Pu3n4eCcKuil IPAKTUKYM 110
teme "HccaenoBanye SBIICHUS
3JIEKTPOMAarHUTHOM MHAYKUIUN"
nm "OnpeneneHne HHAYKIUU
BUXPEBOTO MarHUTHOTO MOJIs"

https://m.edsoo.ru/6041UIS0D

133

Pu3nYeCKU IPAKTUKYM 110
teme "MccnenoBanue siBIEHUS
camouHaykiuu" unm "Coopka
MOJIEJIH JIEKTPOMAarHUTHOTO
re”eparopa”

https://m.edsoo.ru/ENW63917S

134

Pu3nYecKuil IPAKTUKYM 110
teme "M3mepenue nepuoaa
CBOOOIHBIX KOJICOaHUI
HUTSHOIO U MIPYXKUHHOTO
MasTHUKOB"

https://m.edsoo.ru/GAXGUG69KA

135

Pu3nYecKuil NPAKTUKYM 110
teme "IIpeoOpa3oBanue
SHEPTUU B MPY>KUHHOM
MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

Pu3NYEeCKUil IPAKTUKYM 11O
teMme "HcciaenoBanue

https://m.edsoo.ru/LNOY8MGT9




MIEPEMEHHOT0 TOKa Yepes
[10CJIEI0BATEBHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyILIKY U pe3ucTop’ win
"HUccnenoBanue paboOThI
MCTOYHUKOB CBETa B LIETIH
MePEMEHHOTO TOKa"

137

PuU3NYECKUN IPAKTUKYM 110
teme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

dusnueckuil NpakKTUKyM 10
teme "M3mepenue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIn
"Tlony4yenne n300pakeHHUS B
CHCTEME M3 IJIOCKOTO 3epKaia u
JTUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

140

Pu3nYeCcKuil IPAKTUKYM 110
teMme "HcciaenoBanue
3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
IpUMepe )KUIKUX JUH3)" WK
"U3mepenune poKycHOTO
pPacCTOSIHUS PACCEUBAIOIIUX
auH3"

Pu3nYecKuil NPAKTUKYM 110
teme "HaGmoienue
TQpakuuu, HHTepPEpeHINH U
noJsisipu3anuu ceera'

https://m.edsoo.ru/Q0Q2UZ8N9

https://m.edsoo.ru/RIEYWY7CM




141

DuU3nYeCKui MPAKTUKYM I10
teme "OrnpeneneHue UMITyJibca
¥ SHEPTUH PENSATUBUCTCKUX
yactull (1o ¢otorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM ToJie)"

https://m.edsoo.ru/OTLRWY3PW

142

PuU3NYECKU IPAKTUKYM 110
teme "M3MepeHne nocTossHHOM
IInanka Ha OCHOBE
uccienoanus poroddpdexra"
nny "UcciaenoBanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]T OT HANpPsKEHUs"

https://m.edsoo.ru/Y34AXOQNLN

143

Pu3nYeCKU IPAKTUKYM 110
teme "HccienoBanue criekTpa
pa3peKEeHHOr0 aTOMapHOT O
BOJIOPOJa U U3MEPEHUE
noctosiHHoM Punbepra”

https://m.edsoo.ru/SPYJEZYBO

144

145

Pu3nYecKuil IPAKTUKYM 110
teMme "HcciaenoBanue
paZoaKTUBHOTO (OHA C
UCIIOJIb30BaHUEM J103uMeTpa”
niu "M3yueHure noriomeHus
0eTa-vyacTHIl aTFOMUHAEM"

Pu3nYecKuil NPAKTUKYM 110
teme "HaOmroaeHus 3BE3THOTO
Heba HeBOOPYKEHHBIM TJIa30M C
HCTIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN

https://m.edsoo.ru/C3HISS5E4

https://m.edsoo.ru/PR4K00VZY




JUTSL OTIPEICIICHUS TIOJIOKCHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOTo
NOJIyLIApHsl U IpKUe 3BE3/1bI"
vy "HaOmnroneHns B TEIECKOII
JIyHbI, UIaHET, TYMaHHOCTEN U
3BE3JHBIX CKOILJIEHUN"

146

147

O00011IeHIE U CHCTEMATHU3AIINS
3Hanuil. Poss ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON
1 ATHYECKOH cdepax
eITEIBLHOCTH YeJIOBEKA

O06o00mIeHre U cUCTeMaTH3aIs
3HaHuil. Posib 1 MecTo Qpusnku
Y aCTPOHOMHUU B COBPEMEHHOMU
Hay4yHOU KapTHUHE MHUpa

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HQT3W

148

149

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb dusnueckoi
Teopuu B (HOPMUPOBAHUU
npecTaBiIeHu o Gpu3NIecKoi
KapTUHE MHUpPA, MECTO
(bu3NYECKOI KapTUHBI MUPA B
001IeM psay COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE
O06o01IeHne U cucTeMaTHu3alus
3HaHu# no teme "Kunemartuka"

https://m.edso00.ru/AOX66XKGX

https://m.edsoo.ru/34RK44YVZ




150

151

O000111eHrE U CUCTEMATU3 AL
3gaHui 1mo teme "Kunemaruka"

O000111eHNE U CUCTEMATU3ALMS
3HaHu# 110 Teme "Jlunamuka"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

152

O00011IEHNE U CUCTEMATHU3ALHS
3gauni o reme "CraTtuka
TBeporo Tena'

https://m.edsoo.ru/ASCPS8EJHX

153

154

155

156

157

O00011IEHNE U CUCTEMATHU3AIUS
3HAHUU 110 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

O0600I11IeHNE U CUCTEMATU3AIUS
3HaHu# 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUM 10 TeMe
"Tepmonunamuka. TennoBbie
MaluHb"

O06o0011eHNEe U cUCTeMaTU3aIHs
3HaHMUU 110 TeMe "ArperaTHble
COCTOsIHUS BelecTBa. Pa3oBble
nepexonnl”

O000111eHNEe U CUCTEMATU3ALIS

3HAHHUHU II0 TEME
"Onexrpuueckoe nomue"

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

https://m.edso0o.ru/10P456 WOS

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76PSKZV5A

158

O00011eHNEe U CUCTEMATU3ALIS
3gaaui 1o TeMe "lTlocTosSHHbBIN
AIEKTPUYECKUH TOK"

https://m.edsoo.ru/86VR2HMR]J




159

160

161

O000111eHrE U CUCTEMATU3 AL
3gaHui 1o teme "Toku B
pa3Iu4HbIX cpenax”

O000111eHrE U CUCTEMATU3ALMS
3HaHUM 110 TeMe "MarautrHoe
mmosne"

PesepBHeIit ypok. O600ICHHE
Y CUCTEMaTH3alis 3HaHUH 110
TeMe "DIeKTpoMarHuTHas
UHayKOus"

https://m.edsoo.ru/ESIK18H3F

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZIL.UR7

162

PesepBHeIit ypok. O000IICHHE
U CHCTEMATH3allHs 3HAHUH 110
TeMe "MexaHn4yecKue
Kosnebanus"

https://m.edsoo.ru/3F07MLKSL

163

PesepBHeIit ypok. O000IICHHE
¥ CHCTEMAaTH3alus 3HAaHUK 110
TeMe "DIeKTpOMarHUTHbIE
KoneOaHus"

https://m.edsoo.ru/FM1LEP76S

164

Peseprubiil ypok. O60611eHIE
Y CUCTEeMaTH3aIis 3HaHUH 110
TeMe "MexaHn4YecKHe U
3JIEKTPOMAarHUTHbIE BOJTHBI"

https://m.edsoo.ru/JIDEW35XXF

165

166

Pesepubiil ypok. O600611eHIE
U CHCTEMAaTH3aIHs 3HAHUN 110
teme "OnTuka"

PesepBHrIit ypok. O6001ICHHE

WA CUCTEMATU3ALMS 3HAHUM 110
teme "Ocuoel CTO"

https://m.edsoo.ru/WJILMATIT6

https://m.edsoo.ru/NB6V3ZB8&1




167

168

169

170

PesepBHbIil ypok. O6006111IcHIE
U CHCTEMAaTU3alNs 3HAHUN T10
teme "KopnyckynspHo-
BOJIHOBOM JTyasin3m"
PesepBHbIil ypok. O600611IeHIE
U CHCTEeMaTu3allus 3HAaHUU 110
teme "®uznka aroma"

PesepBubiit ypok. O60011eHNE
Y CHCTEMAaTH3allus 3HAaHUU 110

teme "dusnka aTOMHOTO s7pa 1

3JIEMEHTAPHBIX YaCTHUIL"

PesepBHeIit ypok. O000IICHHE
U CHCTEeMaTu3alus 3HAaHUU 110
TeMe "DIEeMEeHTbI
actpoduzuxu"

https://m.edsoo.ru/3G6FJI3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.edsoo.ru/GQDTDSIRQ

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOIETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHUCTEMa OTCuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIN CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUH 3apsi — IMpU PpPELICHUU
buznyeckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABM)KEHHE, CBOOOIHOE IMajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpIHs, B3aumoeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOSHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
0o0bEMa TeN MpH HarpeBaHUM (OXJAXKICHHWHU), TEIUIOBOE pPaBHOBECHE,
UCIapeHue, KOHJACHCcalus, IUIaBJIEHUE, KPUCTAJUIM3ALMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapamMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCaX; DIEKTPU3ALUs TeJl, B3aUMOIEHCTBUE 3apsi/IOB

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHHC, HCIIOJIb3YA (bI/I3I/ILIeCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITYJIbC TC€jla, KWHCTUYCCKAsAd SOHEPIrus, IOTCHIUAaJIbHAaA
SHEPTUsid, MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAKTOBATH (1)H3H‘ICCKPII>1 CMBEICJT UCITOJIB3YEMBIX BCIIMYUH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINC JTAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIJIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKHE BETMUNHBIL: JJaBJICHUE T'a3a, TEMIIEPATypa, CPEITHSS
KHHETHYEeCKass ~ DJHEPrus  XaOTHYECKOTO  JBWKCHHS  MOJICKYIL,
CpeIHEKBaIpaTUyHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprusi, pabora raza, Kodh(HUIMEHT MOJIE3HOTO ACHCTBHUS
TEIJIOBOTO IBUTATEIIS; IPH ONMKUCAHUY MTPABIIIBHO TPAKTOBAThH (PHU3UUECKHIA
CMBICTT MCIIOJIb3yEeMbIX BEITUYHH, X 0003HAYCHUS W €IUHUIIbI, HAXOIUTh
(bOopMyIBI, CBSA3BIBAIOIIAE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBbIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IIOTCHLUHUAIOB; TIPU ONMCAHWM IIPABUIBHO
TPAaKTOBaThb  (PM3UYECKUH  CMBICI  HUCHOJb3YEMBIX  BEJIWYMH, UX
0003HAUCHHS U E€AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
(U3NUECKyIO BETUUNHY C IPYTHUMHU BEIIMYHMHAMU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3UYeCcKre 3aKOHBI ¥ TIPUHIIMIIBL: 3aKOH BCeMUpHOTro TaroteHus, I, 11 u
III 3akonsl Her0TOHA, 3aKOH COXpaHEHHUS MEXAHUYECKON YHEPIUH, 3aKOH
COXpAHCHHSI HMITYJIbCA, NPHHIMII CYIEPHO3UIUU  CHJI, [PUHIIHII
paBHOMpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€ra;  MOJIEKYJISAPHO-
KHHETHYECKYI0 TEOPHIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHUHETUYECKON HSHEPruu TEIUIOBOTO JBHKEHHUS MOJIEKYT C
a0CONIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUsI ANEKTPUUYECKOTO 3apA/a, 3aKkoH KynoHa; mpu 3TOM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPUOOPOB U
TEXHHUYECKUX YCTPOWMCTB; pa3iuyaTh yCJIOBHS UX 0€30MacHOTO
MCII0JIb30BaHUS B IOBCETHEBHOM JKU3HU

10.9

BremoaaaTh OKCIICPUMCHTBI MO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpoOiemy (3agadyy) M THIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYaA0BaHMS,
IPOBOJUTH ONBIT U (POPMYIMPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3UYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh pPE3YJbTAaThl TIOJYYCHHOW 3aBUCHUMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl U TpaduKOB, JAeNaTh BBIBOIBI 11O
pe3ynbTaTam MCCIIeIOBAHMS

10.12

CobumoaTs paBuiia 6€30MacHOTo TPyZAa MPHU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3a7auM C SIBHO 3aJaHHOM (DU3MYECKOH MOJIEINBIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U MPUHLUIIBL; HA OCHOBE aHATN3a YCIOBUS
3aJjauy BEIOUPATh (PU3NUECKYIO MOJEIb, BBIACIATh (PU3HMUECKUE BEIINIUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pPELIeHHs, MPOBOIUTH PaCUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HAUEHUs (PU3NUECKON BEITMYMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKU
HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXIECHUNH C OMOpON Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHUS,
UHTEpPHpETallud M TPEJICTaBICHUs Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IIPOIIECCOB OKPYKAFOIIECTO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HH
s obecnieueHust 0€30MacHOCTH TMpH oOpalieHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONUCTBAMH, JJISi COXPAHEHHSI 3JI0POBBS U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIeH cpene

PaGoraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBHO paclpeAesiTh 00sS3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyalHAX, aICKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI CpeIHero 001ero odopasoBanusi

JleMOHCTpHpOBATh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOI Hay4HO! KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTIHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PaHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEYHBIN AIIEKTPUUYECKUI 3apsii, SAAEpHas MOJENb aToMa, HYKJIOHHas
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHNH (U3NIecKux 3a1a4

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJMHAMUKH U KBAHTOBOM (DM3UKH: dJIEKTpHUUECKas
IPOBOJIUMOCTbh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE 1€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMArHUTHAs MHIYKIMS,
JIeHICTBME MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMarHUTHBIE KoysiebaHus W BOJIHBI, IIPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHUE, NpeloMiieHue, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUM




addekr (poroaddexT), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE THHEHYATOTO
CIeKTpa  aTroMa  BOJOPO/A, ©CTECTBEHHas W HCKYCCTBEHHAs
PaaroaKTHBHOCTh

11.4

OrnuceiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, OJIIEKTPUUECKYIO MPOBOAUMOCTh PA3JIMUYHBIX Cpel) U
AJIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Yys (hU3UUecKue
BEJIMYUHBI:  DJICKTPUUECKUH  3apsl, CHJIAa TOKa, JJICKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIWS MarHUTHOTO IOJs, cuja Amrmepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHUsl JJICKTPUUYCCKOTO |
MarHMUTHOTO IMOJICH, TIEPHOA M YacTOTa KOJIeOaHWH B KoOJeOaTeIbHOM
KOHTYype, 3apsii M CWia TOKa B TIPOLECCe TapMOHUYECKHX
AJICKTPOMATrHUTHBIX KoJeOaHul, (POKYCHOE pacCTOSIHHME W ONTHYECKas
CWJIAa JIMH3BI;, IPU ONHUCAHUHU TPABHILHO TPAKTOBATH (DH3UUECCKHUIA CMBICIT
UCIONIb3YEMBIX BENUYMH, HMX O0O3HAUeHUs M EJAMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEIIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbCc (OTOHA, TEPUOA
MOJTypacmnajia, YHEPTUsl CBA3M aTOMHBIX SJEp; MPHU ONMKUCAHUU TPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YyeMBbIX  BEJIWYUH, UX
0003HaYeHHsI M €IMHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JTaHHYIO
(bu3NYECKYI0 BEIMYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UIECKON BETHYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJCHUS, HCHOJIb3YS
¢u3myeckue  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaUIEIbHOTO COEIUHEHNS TPOBOAHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAXKEHHs CBETa,
3aKOHBI MIPEIOMJICHUS CBETA, ypaBHeHUE DWHINTEHHA 11 poTtorddexTa,
3aKOH COXpaHEHHUS HHEpPruM, 3aKOH COXPAaHEHHS WMIIYJIbCca, 3aKOH
COXpaHEHMs DJIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHUsS MacCOBOIO
qucia, NocTynarel bopa, 3aKkoH paJnOakTUBHOIO paclaja; MpU ITOM
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHIAYKOWMH MArovMTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/aBAEMOE TIJIOCKUM 3€pPKaJIOM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIIEJOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIB30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHMM; MpU
3TOM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO 000PYIOBaHHUSA,
MPOBOAUTD ONBIT U (OPMYTUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIWYHH;
[P 3TOM BBIOMpATh ONTHMAJIBHBINA CHOCOO M3MEPEHHUs U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTENH U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOBI IO PE3yIbTaTaM HCCIICIOBAHUS

CoOmoath npaBuiia 6€30MacHOro TPy MPH NPOBEJCHUH UCCIIEIOBAHUM
B paMKax Y4eOHOro OSKCHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATENbHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4uM BEIOUPaTh (PU3UYECKYIO MOJIEIb, BEIICTISATH PU3NUYECKIE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe NIl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATHHOCTb IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITMUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HECMMPOTUBOPCUUBYIO HCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOPOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4eOHBIX  3aJady  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs y4eOHOH M Hay4YHO-IOIMYJSPHOI
uHpOpMaLlUY, TOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

OOBSACHATh NPUHLUIBl JAEWCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTe THpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHEC TCXHUKHU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: Oe30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY)KaIOMIeH cpere

PaGoraTe B rpymnme ¢ BBIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX DPOJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh 00s3aHHOCTH
U TUTAHWPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX, aIeKBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHesie mMeTonnl
ITO3HAHUS OKPYXKaIoILEero Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B IMpOLECCEe MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogaenupoBanne  QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponb u wMecto ¢usuku B GopMUpPOBAHUU
COBPEMEHHOM HAyyHOM KapTUHBl MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEN

MEXAHUKA

KNMHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIWKeHHA. (CucremMa oOTcuéTa.
Tpaexropus

[lepemenienne, CcKOpocTh (CpeaHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) " YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs,
IIyTU U NEPEMEIIECHUS] MATepUaIbHON TOYKU OT
BpEMEHU

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
HageHus

KpuBonuneiinoe JIBUYKEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBas cKOpOCTb, JIMHEHHAsI CKOPOCTh. [lepuon u
yactoTa. LleHTpocTpemMutenbHoe ycKopeHre

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, ABUKECHUE
CHapAI0B, LICTIHBIC U PEMEHHBIE NIEpEAaun




2.2

2.3

[Ipaktudeckue paboTsl. V3Mepenne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUU C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyI0. M3yueHue IBUKEHUS
HIapyKa B BA3KOHM KUAKOCTHU. M3ydeHue nBrKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun ortHocutenbHOCTH ['amunes. llepBslid
3ak0oH Hprorona. lHepuuanbHble CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIIO3UNU CUJT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoit cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBXKEHHUS U cuia TpeHus nokost. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NPH IBUKEHUU Tea
B )KMJIKOCTHU HJIU Ta3e

227

[MocTymarensHOe ©  BpalIaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tena

228

229

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Imeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuuyeckue yCTpOﬁCTBaZ MNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUS
Opycka Mo HaKJIOHHOW IIOCKOCTH TMOJ JeHCTBUEM
HECKOJIbKUX cHiI. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepuaibHBIX  ToYek. Mmmynabc cuisl U
HN3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaneHus: ummynbsca B MCO. PeaktuBHoe
JBUKCHHE




233

Pa6Gora cubl

234 Mo1HOCTb CHIBI
235 Kunernueckass »HeEprus MaTepuUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhapyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanbHasA SHEPrus Tena BOIH3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIE U HENOTEHIMAJIbHBIE CHIIbL. CBSI3b
237 paboOThl HENOTEHUUAIbHBIX CHUJI C H3MEHEHHEM
o MEXaHHUYCCKOW DHEPIHMH CHCTEMBI TEJI. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS
3.9 TexHudeckue yCTPOWCTBA: JBH)KCHHE PaKeT,
o BOJIOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEMl  Ten  NpuU  HEyNpyrom  yzaape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE JIBUIKECHHE.
Hudbdyzust. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIABIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE
STHUX MOJIEJIEN

Macca  monekyn.  KommuecTBO — BemecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MO.]'IGKy.]'IprHO-KPIHGTH‘-IGCKOfI TEOpHUH HUACAIIBHOTO
rasza

AOcomoTHass TemmepaTypa Kak Mepa CpeaHei
KUHETUYECKOU OHCPIrur TCIJIOBOTO JBUIKCHUSA
yactui rasa. [llkana remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JanproHa




3.2
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["a30BbI€ 3aKk0HBI. M30mponecchl B UAcanbHOM raze
C TTIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,
H30x0pa, n3obapa

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJaccHOM komHare. VccnenoBaHue
3aBUCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKEeHHOTo raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonnHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322
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KonnuectBo Temnorsl u paborta. BHyTrpeHHss
SHEPrusl OJHOATOMHOIO UJIEAIbHOTO Tra3a

Bungr TeIUIoNepelaun: TETUIONPOBOHOCTb,
KOHBEKLHUSA, U3JIy4eHHe. Termno€éMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbIii 3akoH TepMoauHaMUKH. [IpuMeHeHue

NIEPBOT0 3aKOHA TEPMOAMHAMUKY K U30IPOLECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasa

3.25

TeroBele  MammHbl.  [IpUHIMOBL  AEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TerUIoBbIX MammnHax. KoadduimeHt mone3Horo
nevictBust (manmee — KIIJ[) TemimoBoil MamiuHBI.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon Tepmomunamuku. HeoOGpatumocThb
IIPOLIECCOB B NpHUpoAe. TeruioBble JBHUTATENH.
DKonorudeckue mpoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHON
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUIIEHUE. YelbHas TEIUIoTa MapooOpa3oBaHMUs.
3aBUCHUMOCTh TeMIIepaTypbl KUTIEHUSI OT 1aBJICHUS
332 A6COHIOTH3.51 u OTHOCHUTCIIbHasA BJIA)KHOCTDH

Bo3ayxa. HacelenHslii map




3.33

Teépnoe Temo. Kpucrammdeckue u amopdHbie
TeJla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAITbI

334

3.35

[InaBiieHne u KpucTauIM3ausa. Y IeJIbHas TEIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBA: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJOTUHU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIIaXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

4.1.1

4.1.2

Onektpuzanus Tena. DJEKTpUueckui 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

B3aumopeicrsue 3aps10B. 3akoH Kynona

DneKTpuueckoe ToJe. HanpsokéHHoCTb
ANEKTPUYECKOro mnoiid. IIpuHuun cynepno3unum.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[IpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHeHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrUsl 3apsKEHHOIO
KOHJIEHCaTopa

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJEKTPOCTATHYECKAs  3alIWTA,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA IOCTOSIHHOT'O
anekTpuueckoro Toka. HMcrounwku Ttoka. Cua
TOKa. I1OCTOAHHBIN TOK
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Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

423

424

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro toka. 3akoH JDKoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (manmee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  gns mONHOM  (3aMKHYTOM)
anieKkTprueckoi 1ienu. KopoTkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIMMOCTh MOJTYNPOBOAHUKOB. CBOHCTBA p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNIEKTPUUECKUI TOK B 3JEKTPOJINTAX.
DIEKTPONUTHYECKAs AUCCOLMAIUSA. DIEKTPOIN3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN 1
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHHUueCcKue ycTpoicTBa: aMIEpPMETp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArpEBATENbHBIE npuOopsI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBIN JUOJ, TEPMUCTOPBI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. M3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToOYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmionenue
JJIEKTPOJIU3a

11 KIIACC




Kon
pa3jiena

4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COIeP:KAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A

43.1

IlocTossHHEIE MAarHuThl. B3aumonelictBue
HOCTOSHHBIX MarHuTOB

43.2

433

434

MaruuTtHoe noje. BekTop MarHuTHOW MHIYKLIHH.
IIpunnun cynepno3unyu. JIuHUM MarHUTHOU
AHIYKLIWU. Kaptuna  nuHwmit MarHUTHOU
WHYKIIAY TTOJISI TOCTOSIHHBIX MAarHUTOB

MarnuTtHoe mose npoBoJHUKa ¢ TOkoM. KapTtuna
JUHUH TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJILIICBOI'O MPOBOJHHUKA, KATYIIKHU C
TokoM. Omneir  Opcrega.  Bzaumopeiictue
IMPOBOAHUKOB C TOKOM

Cuna Amrnepa, e€ MOAYJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaylb M HalpaBJCHUE.
JIBukeHue 3apsHKeHHOM 4acTUIbI B OJHOPOTHOM
MarHuTHOM noje. Pabota cunsl Jlopenia

4.3.6
4.3.7

SIBieHUE AIEKTPOMATHUTHON MHIYKIIHHA

IToTok BCKTOpa Mar HUTHOM HHAYKIIUU

4.3.8

OJAC wuHaykuuu. 3aKOH AIIEKTPOMAarHUTHOU
nHaykunn Papanest

4.3.9

4.3.10

BuxpeBoe anexrpuueckoe nose. 9/1C nnnykunn
B MPOBOJHUKE, JBUKYIIEMCS MOCTYNaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHOCTH. SBNeHne camounaykuuu. 3/C
CaMOUWHIYKITUU

3Hepr WS MAaroHuTHOTO IOJIAA KaTyHIKU ¢ TOKOM

DJIEKTPOMArHuTHOE MOJe

4.3.14

4.3.15

Texauueckue YCTPOMCTBA: MMOCTOSIHHBIC
MAarHHUThI, 3JIEKTPOMArHUTHI, JIEKTPOJABUTATEND,
YCKOPHUTEIIH 3JIEMEHTaPHBIX JaCTHII,
WHIYKIIMOHHAS M€Yb

[TpakTuyeckue paboThl. M3ydeHune MarHUTHOTO
IOJIS1 KaTYIIKH ¢ TOKOM. MccnenoBanue nercTBrs
IIOCTOSIHHOTO MArHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHMA Y BOJIHBI




5.1

MEXAHUYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOoHBIE
KoseOaHusl. "apmonnueckue KoJeOaHusl.
[lepuon, yactora, amrmuTyaa u asza KoreOaHmi

[IpyXuHHBIN MasiITHUK. MaremaTuueckui
MasiTHUK

YpaBHeHue TapMOHUYECKUX KoJe0aHuil.
Kunematnueckoen JAMHAMUYECKOE OINHUCAHHE
K0J1e0aTEeIbHOTO ABM)KEHUS

IIpeBpamienue 53HEpruM NpH TapMOHMYECKHUX
Kosnebanusax. CBs3b aMIUIMTYIBI KOJEOaHWUU
MCXOJHON BEJIMYUHBI C aMILTUTYAaMH KojaeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenbHbrii KOHTYP. CBobopHbIe
AJIEKTPOMAarHuTHbIE KoOJeOaHUA B HJI€aIbHOM
KOJICOATEIbHOM KOHTYpE. AHAJIOTHSA MEXIY
MEXaHUYECKUMH u 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA OHCPIrud B HACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

BBIHY)KILGHHLIC MCXaHHYCCKHEC KoJieOaHus.
Pe3onanc. Pe3onaHcHas KpuBas. BBIHY)KI[CHHLIC
SJICKTPOMArHUTHBIC KoJIeOaHMsI.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTB nepeMeHﬁoro TOKa. AMHJ’II/ITYI[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI TOKa U
HaHpH)KeHI/ISI

5.1.10

Tpancopmarop. IlpousBoxacTBo, mnepenada u
norpebdieHue AIEKTPUYECKOMN SHEPIHUH.
OKOJIOTMYECKUE PUCKH IIpU  NPOU3BOJICTBE
ANEKTPUUECKOMN DHEPIUH. KynbTypa
HCITOJIb30BaHUs 3IEKTPOIHEPT U B
[IOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

[TpakTudeckue paboTHL. UccnenoBanue
3aBUCHMOCTH TEpPHOa MallbIX KoJieOaHul rpys3a
HA HHUTA OT JJIUHBI HUTH W MacChl Tpy3a.
HccnenoBanue MepeMEeHHOrO0 TOKa B LIEMH U3
MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTyIIKH U Pe3UcTopa




5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

Mexanuueckue BOJIHBI, YCIOBUS
pacrnpocTpaHeHusl. [lepuon. Ckopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIC BOJTHBI

Hutepdepennus u g pakiys

MEXaHUYECKUX BOJH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUS U3JIy4EHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmnuas
opueHrauss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaKE€HUE,
IIPEJIOMJIEHUE, nojspuszanus,  IUQPaKIus,
uHTepdepenus. CKOpPOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpumeHenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguOCBSI3M U TEJICBUACHHUS.
Panuonokanus. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaIoIeH cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas JUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuoNpUEMHIUK,
TEeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

532

OIITUKA
[IpsimonuHEHOE pacnpoCTpaHEHUE CBETa B
OJHOpOJHOM cpene. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHUs CBETA.
[TocTpoenne n300pa’keHHii B TUIOCKOM 3€pKalie

533

534

5.35

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeb NPeIoMIICHHS

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbli
YroJI IOJTHOTO BHYTPEHHETO OTPaskeHUs
Hucnepcust cera. CioxHbIH cocTaB 0enoro
cBerta. IlBer

5.3.6

Colwuparoiye U pacceMBaroIue JUH3b. TOHKas
nuH3a. OKYCHOE pacCTOSIHUE U ONITUYECKas cuila
TOHKOW JuH3BL. [locTpoeHne wu300pakeHUi B
coOuparomMX W  PacceuBaIOIIUX  JIMH3aX.




dopMyJ1a TOHKOH JIUH3BL. Y BEJINYEHUE, 1aBAEMOE
JIMH301

537 IIpenensl  OPUMEHUMOCTH  I€OMETPUYECKOU

ONTHUKH
HNuTtepdepentus CBeTa. Korepenrtnsie
538 WCTOYHUKHU. Y CIIOBHS HAOIO/IEHUSI MAKCUMYMOB
o U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(l)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpaxkmus csera. Judpakuuonnas pemérka.
YcnoBue HaOMOIEHUSI TJIABHBIX MaKCUMYMOB
IpU MMaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY

5.3.10 [Tonsipuzanust cBera

5.3.9

TexHudyeckue  yCTpOWCTBA:  O4YKHM,  JIyIa,
5311 ¢doroamnmnapar, IIPOEKIIMOHHBIN amnmapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKINOHHAS PEHIETKA, TIOISIPOU]]

[TpakTnueckue padoTel. M3mepeHnue mokaszaTens

5312 IPETOMIICHUS. HccnenoBanue CBOICTB
e n300pakeHui B JIMH3aX. Habmonenue

JUCIIEPCUU CBETA
BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. IToctynarsr TEOPUHU
6.1 OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCUTEJILHOCTA DHWHIIITEHHA

6.2 OTHOCHUTEIHLHOCTD OOTHOBPEMCHHOCTH.
. 3aMe,Z[J'ICHI/IC BPEMCHU U COKpPAIICHUC AJIMHbI

6.3 DHeprusi ¥ UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsi3b  Maccel € DJHEpPrued U UMIIYJIBCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIbI

7.1

KBAHTOBAS ®U3MKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka cBsI3M >HEPruun
7.1.1 ¢doToHA € ero 4yacToTOH. DHEpPrus W HUMILYIIbC
dorona

OtkpeiTHe U wuccienoBanue  (Gorodddekra.
Oneitet A.I'. CtoneroBa. 3akonsl potorddexra




7.2

7.3

VYpaBuenue DifnmreriHa s poTorddexTa.
«Kpacnas rpanuma» portodddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. JIebenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOICTBa: ¢boTo3IeMEHT,
dboromaTuuk, coHeYHAas OaTapesi, CBETOIUO/T

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOjeNlb aTOMa

7.2.2

IToctynatel bopa. M3nydeHue u noriomeHue
(OTOHOB IpHU NEPEXOAE aTOMa C OAHOI'O YPOBHS
sHeprun Ha Apyroi. Buasl cmektpoB. Crextp
YPOBHEW PHEPTUH aTOMa BOJAOPOAA

7.2.3

7.2.4

7.2.5

BosiHoBBIE cBOMiCcTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM yallu3M.
Judpaxuus 31eKTPOHOB Ha KpHUCTaJLIax
CHOHTaHHOE U BBIHYXK/JEHHOE  M3JIy4Y€HUE.
VYcTpoiicTBO M NPUHIMIT pabOTHI J1a3epa
TexHuueckne  yCTpOMCTBa: CIIEKTpaIbHbIN

aHanmu3  (CHEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTnueckue paboThlI. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJI0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpBITHE paIOaKTUBHOCTH. OnbIThI
Pesepdopna 1o  ompeneneHuio  cocTaBa
paavoakTuBHOrO u3nydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Hu3JIy4eHus. Bnusuue
pPaZOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

7.3.3

7.3.4

OtkpbiTHE TIpOTOHA W HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsina
sapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacmaj,. ["amma-n3nyuenue. 3aKoH
pazgMoaKTUBHOIO pacnana

7.3.5

OHeprus CBsI3U HYKJIOHOB B siZIpe. SnepHble CUIIBL.
Hedext maccol siipa

7.3.6

SAnepubie peakuuu. JleeHne u CUHTES Aep




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
[TpoOGaembl 1 NepCHEeKTUBBI A1EPHON SHEPTEeTUKH.
DKOJIOTUYECKHUE ACHEKTHI SIICPHON YIHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHHUYeCKHue yCTPOWCTBA: IO3MMETpP, Kamepa
Bunbcona, saepHslii peakTop, aToMHas bomOa

[Tpaktuyeckue padothl. McciaemoBaHue TPEKOB
qgacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. Co3Besnus, ApKUe 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHON TpyMIIbL.
IInaneTsI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11a"eTsl. Massle Testa ColHEYHOM CUCTEMBI

8.3

8.4

Connane, ¢dorocdepa u atmochepa. ConHeuHas
AKTUBHOCTbH

Uctounuk sHeprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETHUMOCTb, panuyc, TeMIreparypa, nx
B3aMMOCBs3b. /[narpaMma «CneKTpajbHbIN Ki1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3/I rJIaBHOM
IMOCJIEIOBATEILHOCTH

Buytpennee crpoenue 38€371. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLIUHU
CouHIia ¥ 3BE3]1. DTanbl )KU3HA 3BE3

8.7

Mneunsiii [1yts — Hama [NaakTuka. CivpansHas
cTpykrypa [anaktuku, pacnpeneiieHuE 3BE3],
ra3a u nelu. [lonoxxenue u neuxenne ConHua B
I"anakTuke. ITnockas u chepudeckas
noacucTemsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasakTMKu W KBa3aphl.
UéEpHbie bIpHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmmpenme BceenenHoil. 3akoH
Xab6ma. Pa3beranme ramakTuk. Bo3spact wu
panuyc BcenenHol, teopus bosbioro B3phiBa.
Mogens «ropsiueit  Bcenennoii». PenukTtoBoe
U3JIy4eHUE




8.10

MaciradHas
MeTtarajakTuka.
aCTPOHOMHUH

CTPYKTypa
Hepeméunnie

Bcenennoin.
poOJIEMBI



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh YMCHHI pPACIO3HABATH (DM3WYCCKHUE SIBIICHUS

(npoueccm) 1 0OBICHATH UX Ha OCHOBE HN3YUYCHHBIX 3dKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIeCKI/IMI/I IIOHATUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINUMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (GU3UKK U TEePMOIMHAMHUKH,
AIIEKTPOAMHAMUKY, KBAaHTOBOH (DM3WKU U aHAM3a U OOBSCHEHUS
SBJICHUN MUKpOMHpA, MAaKpOMUpa U MEramMpa, pasjinyaTb yCIOBHS
3 (rpaHuIBl, 00J1aCTH ) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BceoOIuMit xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PUINUYECKUE
MPOLECChl, HCMOJb3ysl OCHOBHBIE  TOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SBHO
3aJJaHHOM M HEeSIBHO 33JJaHHOM (PM3MYECKOI MOJIeNbI0: Ha OCHOBAaHUU
aHaJgM3a YCJOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BaHUM  MAaTE€MaTH4YECKMX METOJOB  pELIeHUs  3ajad,
IPOBOAMTH pacy€Thl Ha OCHOBAaHUM HUMEIOUIMXCA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOyIOIIMEe TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leioB IIKOJBHOTO Kypca (PU3UKH, a TAK)KE WHTErpariuu
6 3HAHUM W3 JpPYyrUxX I[PEeIMETOB ECTECTBEHHOHAy4YHOI'O IHKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUM C OMOpoll Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/IG SABJICHUS




BnageHne  OCHOBHBIMM ~ METOJaMM  HAYy4YHOIO  IIO3HAHUS,
UCTIONIB3YEMBIMA B (PU3UKE: TPOBOJWUTH TPSIMbIE W KOCBCHHBIE
u3MepeHus: (PU3MUECKUX BEIMYWH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OIICHKH MOIPEIIHOCTEN
U3MEpEeHUH, IPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (hru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSATH
MOJIyYEHHBIEC PE3YNIbTAThI, UCIIONIb3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTo SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENLCKOM  JIEATENbHOCTH C  HCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMuHbBIMM crocobamMu paboTel ¢  uHGpopManuei
(Gu3NYECKOTr0 COJEp’KaHUs C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KpPUTHUYECKOIO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/r Jj1eMe
eMblI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexann4deckoe JABHIKXCHUC. OTHOCUTEIILHOCTD

MCXaHHNYCCKOI'O ABMXKCHU . Cucrema orcuéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

__AF ~,
U=—o =5'= [Ux.u‘,.u_].
At |y o C
Ax . . ,
v, =—/| =X/, aHAIIOTIYHO v, =)/, U.=Z/.
At :

CrnoxeHlle cKopocTell: 6, =0, + 0, -

Brluncnenue nepeMelenys 1 yTu MaTepUuabHONM TOUKU
MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TrpauKy

3aBHCHUMOCTH Vx(t)




Il
I
I
—

. . Ao
YCKD[}EHIIE MAaTepPHAMBEHOII TOYIKIL a = ﬂ_\J \
I larso

o =24 ~(u,). amanorirmo 4, (v, )1, @~ (v.);

Ay,
PaBHOMEpHOE IPSAMOJIIMHEWMHOE JBUKEHHUE:

x(t) = xg + vyut

1.1.5
U (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at
x(t)=x,+u,t +——
v (t)=v, +at
1.1.6 a. = const
e c -
Uy, U, = <4, ["Ll '11]
U, +U
=
HPII JBILKCHINI B O[THOM HAIIPABICHHI IIVIE S = >
CBobosHOe nasieHue. Y CKopeHre CBOOOTHOTO MaIeHHS.
Vi 13 ﬂo
1.1.7
Mo o
(9] Xo T'.r

JIBukeHue Tena, OpOILIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




[.\'{I} =x, +U f=x,+U,cosa-f

v.(t)=v,, +g1t=v,5mna— gt

{ux (t)=v, =v,cosa

1.2

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepualibHOM
TOYKH IO OKPY>KHOCTH.
VYrioBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

1.1.8 HpI/I pPaBHOMCPHOM ABHIKCHUU TOYKHU 11O OKPYKHOCTHU

_27r_2
w = = 4]

. HeHTpOCTpeMI/ITGJIBHOC YCKOPEHHUEC TOYKH:

. [lonHoOE ycKkOpeHne MaTepuanbHON TOUKH
TBépnoe Teno. [locTynarenbHoe U BpalarelbHOE ABUKEHUE

TBEPIOrO Tesla

JINHAMUKA
121 Nuepunanehbie cucremsl oTcuéra. Ilepseiil 3akoH HeroToHA.
[Ipunin oTHOCUTENBHOCTH ["anunes
Macca tena. IIlnoTHOCTE BellecTBa:
m
1.2.2 ==
P=Yy

Cuna. [IpuHIMI cynepro3nLuy CHUIL:

1.2.3 N > ?

FpaBHo,aeﬁCTB = Fl + F2+' -




1.2.4

1.2.5

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q

Ap = FAt

pu

F = const

-—

—

‘Fij! F}_‘l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

>

Fip = —Fy

1.2.6

1.2.7

3aKoH BCCMUPHOI'O TATOTCHHUA: CHUJIbI TIPUTSKCHUA MCEKIAY

TOYEYHBIMHA MacCaMy paBHbI
mim;

F=6—p

Cuna tsoxectu. llenTtp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TSKECTH OT BBICOTHI h HaJl MTOBEPXHOCTHIO IJIAHETHI PAJIUYCOM
RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHMSL:

Ep = uN




Cuna TpeHus MOKoS:

Ep, < uN
Koadduuuent tpenuns
JlaBaeHwue:

i
1.2.9 p= <
1.3 CTATHUKA
i
F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

1.3.1
[M| = Fl, rae | — mie4o cuisl

-

F

OTHOCUTEIIBHO  OCH,  IpOXOJAIIEH  uepe3  TOUKYy
NEPIEHIUKYIISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX

TOYCK:

> mr; + mpnr+...

T
132 M my +m2+

B oHOpOAHOM 1T0JIE TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0

133 o
|E+Fy+...=0

O

3akoH [lackansg

JlaBrienue B )KuIKOCTH, Tokoseics B UCO:

p =Dpo + pgh




3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEJIO U KUAKOCTh ImokoaTcs B UCO, To

FApx = ngBbITeCH

YcnoBue niaaBaHus Tell

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pt+pt..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCA!
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHeLUHAt+' .

B MCO , ecnin
, ECIIH

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTnBHOE ABMKEHIE

F
ﬁ;(;

Pabota cuibl Ha MaJIOM MEepPEeMEIIECHUH:




:1=|ﬁ|-|.-‘l'l.f'|-c05 a=F, - Ax

a F

D
MonIHOCTh CHIIBI:

€CITH 32 BpeMs
1 .4.5 At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CHJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

_ mv _ p_
EK]/IH - 2 - zm
1.4.6

3aK0H MU3MEHEHHS KHHETHYSCKOMN SHEPTHUU CUCTEMBbI

MatepuaiabHbIX Touek: B MCO AEkun = A1 + A2 + ...

[TorenmanpHas 3HEprus:
JUISL IOTEHLIMAIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

[ToTenumanpHast SHEPTHSI MATEPUATIBHON TOYKH B
OJIHOPOJIHOM II0JIE TS’KECTHU:
1.4.7 EHOTeHu = mgh

[ToTenumanpHas 3HEprus ynpyro 1eGopMHUpOBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8 3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKOW YHEPTHMU:




Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5 MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

lapmonnveckne  KoneOaHMS ~ MaTepUATbHOM  TOYKH.
Awmmuntyna u ¢asza konebanuii. Kunemaruueckoe onucanue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v,), =) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOC OIINCaHHUC:

ma, = —kx,
rae
k = mw?
1.5.1 - OTO 3HAYUT, 4TO
F, = —kx.
DHepreTuYecKoe onucaHue (3axkoH COXpaHEHUs

MEXaHWYECKON IHEPTUN):

CBs3b AMIIIUTYIbL KoJIeOaHu CMCIICHHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYyJIaMH1 KOJieOaHUH €€ CKOPOCTH U YyCKOPEHHUS:

Upe =4, a__ =04

[lepuon 1 yactoTa KoyeOaHMii:

2 1

[Meprion manbix CBOOOAHBIX KOJEOAHUN MATEMATHYECKOTO
1.5.2
MasiTHUKA:

T=2.‘[\{I
E

[Tepnoa cBOOOAHBIX KOIEOAHUI MPY>KUHHOTO MasITHUKA:




T'=2n |—
k
1.53 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpusas
[lonepeunsie = u  mponosibHble  BOJHBL.  CKOpOCTh

pacrpoCTpaHEHUS U JJIMHA BOJIHBI:

v
A=vT =—
1.54 v

HNutepdepennus u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS OU3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHA S OU3NKA

Mopenu cTpoeHus ra30B, KUAKOCTEH U TBEPABIX Tel. I1ycTh
TepMoAMHAMUYeCcKass cuctema (Teno) coctouT u3 N

OANHAKOBLIX MOJICKYIIL. Torma konu4ecTBO BEIIESCTBA

N m
vV=—=—
Ny
2.1.1
rIe
Ny
— 4ucio ABOrajgpo, m — Macca CUCTEMBI (Tena),
u
— MOJISIpHAs Macca BeIIecTBa
2.1.2 TernnoBoe IBUKEHUE AaTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3anMopaelicTBue 4acTHI BElleCTBa

2.14 Huddysus. bpoyHoBckoe ABMXeHNE
2.1.5 Monens uneansHoro raza 8 MKT

CB43b MEXK/y TaBJIECHUEM M CPEJIHEN KNHETUYECKON SHEPTUeH
IOCTYINATEJIbHOT0 TEIIOBOTO JABHKEHUS MOJIEKYII UAEATIBHOTO

2.1.6 rasa (ocHoBHoe ypaBHeHue MKT):




rie m0 — macca OTHOM MOJIEKYJIbI,

n=V

- KOHICHTpAuAd MOJICKYJI

2.1.7 AoGcomoTHas Temmeparypa: T =t +273K

CBsa3p TemIepaTrypbl Ta3a CO CpeIHE KHHETHYECKOU
SHEPTHEeM TMOCTYNATEIbHOTO TEIJIOBOTO JBMXKEHUS €ro

MOJICKYII:

5

mgy
2

o =

kT

[

——

2.19 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

(Vpaprerme Menrerneera — Kiareipora
| BEIpeCKeHHe 1 BHYTPEHHEH SHEePIHH
VpaeHeHIle MeHzgeneepa — KnaneiipoHa (IpHMeHI

3aIIICcH):

oV =""RT =vRT =NkT, p=PFL
2.1.10 LL LL

BripaxeHIle 111 BHyTpeHHell 3HepIiil 0IHO0aTOMHOT

raza (IpHIMeHIIMEBIe (QOPMEI 3aIIICH);

L‘=%vRT=%NH _ 30 BT —ve T = %pV

2

3akoH /lanbToHA 17151 1aBIE€HUSI CMECH Pa3pPEKEHHBIX I'a30B:




2.1.12

2.1.13

N3omporieccsl B pa3pe’KeHHOM Ta3e ¢ IMOCTOSTHHBIM YHCIIOM
MouieKyn N (C OCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepMma (T = const): pV = const

uzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacrapneHue u3omnporeccoB Ha pV-, pT-u VT-
JrarpamMmMax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Hacpiiennele u  HeHacbllleHHble mapbl. KauecTBeHHas
3aBUCHMOCTD TUIOTHOCTH M JaBJICHHs HACBIIIEHHOTO Mapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO

napa

2.1.14

2.1.15

2.1.16

Bnaxnocts Bo3ayxa.
OTHOCUTEBHAS BIAKHOCTD:

d’ _ Pruapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

N3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCHAPEHUE U
KOHJIeHCaIlNs, KHTICHNE KUIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHUE U

KpucTtaJjuii3anusa

2.1.17

[IpeobpazoBanue YHEPTUH B Pa30BBIX MEPEX0ax

22

TEPMOJNHAMUKA

2.2.1

TemnoBoe paBHOBECHE U TEMIIEpaTypa

222

Buytpennsis saneprust




Tennonepenava kak cnocod U3MEHEHUsI BHYTPEHHEH SHEPTUU

223 0e3 coBeprieHus padboThl. KoHBEKIHs, TEIIONPOBOIHOCTD,
W3IIy4eHUe
KonnuecTBo TEmIOTHI.
VYV nenpHas TEMIOEMKOCTh BELIECTBA C:
224
Q = cmAT
VY nenpHas Temiora napooodpazoanus L: Q = Lm.
2.2.5 VY nenbHas TermioTa miasiaeHus A Q = Am.
VY nenbHas TemoTa cropaHus TommBa q: Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Boruncnenne pabotel mo rpaduky mpomecca Ha pV-
TUuarpaMMe
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U = Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy
2.2.8 Bropoii 3akon TepMoannamuku. HeoOpaTtumele nporiecchbl
[Tpuniune! gerictBus TeraoBbix MamuH. KIT/:
229
Maxkcumansnoe 3nauenue KIIJI. [ukn Kapno:
T.. —-T. T
2.2.10 max =My, = ————— =1-—22
Tarp Tearp
2.2.11 YpaBHeHHE TEIIOBOTO OanaHca:




Q1+Qz+Q3+:0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

DIIeKTpU3anus Tea U €€ MPOSBICHUS. DJICKTPUUECKUN 3apsil.
JIBa Buzaa 3apsiga. DJIeMEHTapHBIA SJICKTPUUYCCKUN 3apsil.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

B3aumoaeiictue 3apsanoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPpOHUITACMOCTBIO

92

poplabll 1l
g 4meg, I~

Onektpuueckoe moje. Ero neiictBue Ha 53IeKTpUUECKHE

3apsibl

Hanpsyk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

qnpo61—1b1171

[Tone Toueunoro 3apsnaa:

q
ET:kr_Z

OJTHOPOJTHOE TIOJIE:

E = const.

Kaptunsl nMHMI HaNPsHKEHHOCTH ATUX MOJIER

HOTCHHI/IEUII)HOCTB SJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q($p1 — P2) = —qAp = qU.




[loTenunanpHas BSHeprus 3apsia B AJIEKTPOCTATUYECKOM

I10JIC:
W =q¢

IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs13b HaprI)I(éHHOCTI/I IIOJII U PA3HOCTH IMOTCHLHAJIOB IJIA

OJIHOPOJIHOTO 3eKkTpocTatuueckoro nois: U = Ed

[IpuHIHMI cyneprno3unuu JIEKTPUIECKUX MTOJIEH:

E :E1+E2+...,¢ :¢1+¢2+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
YcnoBue paBHOBeCHUS 3apsA70B: BHYTPH ITPOBOAHMKA

Et=0

, BHYTPH U Ha MOBEPXHOCTH MIPOBOJIHUKA (P = const
JydnexkTpuku B ANEKTPOCTATUYECKOM ToJIe.

I[I/IBJ'ICKTpI/ILIeCKaH MMPOHUIIACMOCTDb BCUICCTBA €

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:

q
C=—
U

aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

HapaHHCJII:HOG COCAMHCHUC KOHACHCATOPOB:

q=q. + q2+""U1 = UZ =-'-'Cr[apa1m - Cl + C2+
3.1.10




3.2

[TocnenoBareapHOE COCTMHEHUE KOHICHCATOPOB:

1 1 1
U=U+Uz...,q1=q T :C_+C_+...
ocsa 1 2

OHeprus 3aps>KEHHOr0 KOHJIEHCATOopa:

Uu Ccu? gq*

3.1.11 WC:%:T:Z—C

3AKOHBI TIOCTOAHHOI'O TOKA

Cuiia Toka:

=24

3.2.1 At {50

[Tocrosannsiil Tok: I = const

Jlnst moctostHHOrO TOKa q = It

VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
322 Hanpsokenne U u OJIC E

3akoH OMa AJ1d y4acTKa LEeMu:
323 I = v

2. R

DNeKTpruIecKoe COTIPOTHUBIICHHE. 3aBHUCHMOCTH

COMPOTHUBIIEHUS OJHOPOJHOTO MPOBOJAHUKA OT €r0 JJIMHBI U
304 cedeHwus. Y IeTbHOE COMPOTUBIIEHNE BEIIECTRA.

l
R = Ps
Ucrounuku Toka. 9J]C ucrouHuka Toka:
7 _ Actopomucns

3.2.5 q

BuyTpeHHee COnpOTUBIIEHHE HCTOYHUKA TOKA

3.2.6




3akon Oma 115 TOJTHOM (3aMKHYTOM ) aJieKTpruyeckon nenu: E

= IR + Ir, oTkyzna

HapannenLHoe COCOIMHCHUC ITPOBOAHUKOB:

I=11+12+..,01=02=..,

1 1 4 1 4
Rnapa}m Rl RZ

3.2.7
HOCHGILOB&TGHLHOG COCANHCHUC ITPOBOAHUKOB:
U=U1+02+.. 11=12=..,,
Ruoen = Ry + Ry+...

Pa6ora anexrpuyeckoro toka: A = [Ut.
3akoH Jlxoyns — Jlenna:
Q = I?Rt

3.2.8
Ha pesucrope

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

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

A4
P=—010 =IU

At Ar—l
329 TernmoBast MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MomiHocTh HCTOYHHKA TOKA:




METEH:IT

At Ars0

CBoOosHBIE ~ HOCUTENM  OJJCKTPUYECKHUX  3apsiioB B

IIpOBOAHUKAX. MexaHu3MbI MMpOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAacCTBOPOB M PACIJIaBOB 3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. 11oynpoBOJHUKOBBIN U0
33 MAT'HUTHOE IIOJIE
MexaHNdeckoe B3aMMOJIEHCTBE MAarHuToB. MaranTHoe
noJie. Bexkrtop MarHUTHOM UHIYKIHUU. [TpunIMn
CYTEPIIO3UIIMN MAarHUTHBIX TOJIEH:
331 B =B, +By+..
JIluHuM uWHAYKUMM MarHatHoro mnons. Kaptuna auHUi
WHIYKIIAN MarHUuTHOTO TOJIS IIOJIOCOBOTO u
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE MOJ€ TPOBOJHUKA C TOKOM.
330 Kaptuna nuHUNA WHIYKIMA MarHUTHOTO TIOJIS JITMHHOTO
o NpsIMOTO  TMPOBOAHMKA M 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMniepa, e€ HarnpaBJIeHUE U BEJIMUNHA:
F, = IBlsina
3.3.3 , rae o — yroj MeX1y HalpaBJIEHUEM MPOBOAHUKA U BEKTOPOM
B
Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJINYNHA:
Fnop =1 q | vBsina
TJI€ 0. — YTOJI MEXKIY BEKTOpaMHU
334 N

v




. I[BI/I)KCHI/IG 3apﬂ)I(CHHOﬁ JaCTHLbI B OJHOPOAHOM MAarHMTHOM
II0JIE

34 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEeKTOpa MarHUTHOM UHAYKIIMU:
® = B,S = BScosa

34.1
34.2 SABnenue anekTpoMarHuTHON UHAYKIMU. DC nHayknuu
3aKoH 3JIeKTpoMarHuTHOW nHaykuuu dapanes:
AD
343 E = :—(IJ;
Ar Af—0
v{g\%'n'
[
( - o)
O/1C nHAYKIMH B IPSIMOM IIPOBOJAHMKE JJIUHOM |,
JBIKYIIIEMCS CO CKOPOCTBIO
v

B OJTHOPOJTHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TJIe 0. — YyTOJI MEXy BEKTOpoM B 1 HOpMmalibio

n

K IIJIOCKOCTH, B KOTOPOH JIEXKAT BEKTOPBI

>
>

lnv

; €CIIN




TO
| E; 1= Blv

3.4.5 [IpaBuno Jlenna

NHAYKTUBHOCTB:
L= )
1

34.6 »um®=LL
Camonnnykuusa. /1C caMOMHIyKIIUY:

AN
E,=—L—| =-LI
Ar —i
3Hepr1/1;1 MAarHuTHOTO IOJI KaTYIIKHA C TOKOM:
LI?
347 WL = 7

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1
Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

KojeOaHus B UACATLHOM KOJebaTeTbHOM KOHTYpE:
[4(1) = Guesin{ o +y)

]fff] =g, =g, cos( @t +q) =I__ cos(et +q)




®opmyna Tomcona:

T =2nVLC
, OTKyJIa
21 1
w=—=—
T LC

CBs3b AMINIMTYABI 3apsga KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpHU CBOGOI[HBIX SJICKTPOMArHUTHBIX KOJICOAHHUSIX B

nacaJlbHOM KoJIeOaTeIbHOM KOHTYpC:

O = —

E)

3aKoH COXpaHCHHA DHEPIUHU B HIACAIIbHOM KoJIeOaTEIbHOM

KOHTYpE:
352
353 BrIHyX1eHHBIE 2JIeKTPOMarHUTHBIE KosiebaHus. Pe3onaHc
Ilepemennsiii Tok. [IponsBoacTBo, nepeaaya u norpedieHue
JIEKTPUYECKON IHEPTUN
354 ., . . .
cus LIt CcU- Lr-
+ = e = T — const.
2 2 2 2
CaoilicTBa 3J€KTPOMarHUTHHIX BOJH. B3aumuasi opueHTanus
BEKTOPOB B 2JICKTPOMAarHUTHON BOJIHE B BaKyyMe:
355 SRR
ElBlc
356 [xana 3JIEKTPOMArHUTHBIX BOJIH. [Ipnmenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
161 [IpssMonMHENHOE pPACIPOCTPAHEHUE CBETa B OJHOPOJHOMH
cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHbBI OTPa’KEHHUS CBETA.
3.6.2 a=p




alP

VAP

3.6.3

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEBIH MMOKa3aTelIb MMpCIIOMJICHU A
c

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
ng 1M

nOTH
1 V2

Xox Jydel B pU3Me.
1L"1 = 1L'2 - .”1}.1 = 1?2}.2
CooTHOIIEHNE 4YacTOT M COOTHOILIEHWE JJIUH BOJIH IpH

nepexoac MOHOXPOMATHYECKOTO CBE€Ta UYCPEe3 TI'paHULy

paszciia ABYX ONTHYCCKUX CPCI:

3.6.5

n,<n, H,

ny

Oy

IlomHOE BHYTpEHHEE OTpaXKEHUE.

[IpenenbHBIN yro MOJHOTO BHYTPEHHETO OTPAKEHUS:

. 1 ny
Sinay, = =—
Norn nq




3.6.6

3.6.7

3.6.8

C061/Ipa}oume U pacCCUBaAOMIUE JIMH3BI. ToHkass nmH3a.

DOKYCHOE PACCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BIL:

®opmyJia TOHKOH JIMH3bL:

=

Ly
d

| =

yBeJ’II/I‘IeHI/Ie, JaBacMocC JIMH30M:

h |f1
r=0="a

F\ h

f

o
B ciyuae paccenBaronieit JMH3bI:

1
D0=F =0,
D

[=—=

h |fl
H-a !

Xox myda, IpOUIEANIEeTo JUH3Y MO TPOU3BOIBHBIM YTIIOM K
e€ mmaBHOW omnTHueckor ocu. IloctpoeHme wuzo0pakeHUI
TOYKH M OTpe3Ka MPSIMON B COOHMPAIONIUX M PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

3.69

doToanmnapaT Kak onTUYecKHii mpudop. I'ma3 kak onTuueckas

CUCTEMA




Nutepdepennius cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOIIOACHUS MaKCUMYMOB 5 MHUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JIBYX CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
2.
MAKCHIMYMBI — A=2m =, M= 0,£1.£2, 3 .
v
MIHIMYMEI — A=(2m+1)—, m=0,£1,£2, +3 .
2
Hudpakmus csera. JudpaxnuonHas pemérka. YciaoBue
HaOMIOACHUS TJaBHBIX MAaKCUMYMOB IpU HOPMalbHOM
MaICHUd MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
pewéTky ¢ nepuoaom d:
3.6.11 Y
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 I'unoresza M. [lnanka o kBantax. @opmyna Ilnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nwmnynee ¢poToHa:
_E _h h
P=C=0C 72
4.13 ®otordpdext. OnbiTel A.I'. CronetoBa. 3akoHbI poTorhdexTa
VYpasuenue DitnmreitHa 115 hoTodddekra:
4.1.4

E(l)OTOHa = ABbIxoJa + EKHHmaxr




rae ,

hc
E(IJOTOHa =hv = 71
hc
ABbeoga = hUKp = 1
Kp
2
My~ max
Euumax = 2 = el

JlaBlieHue cBeTa.
JlaBiieHHE cBETa Ha MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U

Ha IMOJIHOCTBIO IMOIJIOMIA0IIYHO ITOBEPXHOCTD

4.2

OU3NKA ATOMA

4.3

4.2.1

HnaHeTapHasi MOZACIb aToOMa

422

423

IToctynatsl bopa. M3nyuenune u noriomenue GoToHOB NpU
Nepexoie aTOMa C OJIHOTO YPOBHSI SHEPIUH Ha JIPYroOi:

hv, . = he =|E, -E

mr -
Y

™ |

JIuHeityaTble CIEKTPHI.

CrnexTp ypoBHEHN 3HEpruy aTomMa BOJIOPOJA:

~13,63B
E,-—"—

"

, n=1,2.3. _

i

OU3NKA ATOMHOI'O AIPA

4.3.1

4.3.2

Hyknonnas monens siapa ['eitsenOepra — MBanenko. 3apsn

anpa. MaccoBoe unciio sijpa. M3otomnsl

PagnoakTuBHOCTE.

Anbda-pacnan:
A A4 4
- X—> Y+ He

bera-pacnagn.




DNeKTpOHHBIN B-pacnan;

A A 0 ~

7 X—= Y+ je+v,
[TosutponHsIit B-pacnan;

A A 0=, .,

XY + JE TV,
l'amma-n3nyuenue
3aKOH paJiMOaKTUBHOI'O paclaaa:

-t
N(t) = Ny % 2T

433
[Iycth m — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy*2T

434 SAnepubie peakuuu. Jlenenue u CUHTE3 sACp




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 knacce/ KacesaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBoO
«IIpocBenienue»

» ®usuka, 11 knacc/ Kacesinos B.A., O6111€CTBO ¢ OTpaHUYECHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenieHue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

» @usuka: 10-i kiace: Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIbHBIE
pabotel/Kupuk JI. A., «<M3narensctBO «Mekcan
» Ouszuka: 11-i knace: Pa3HOypOBHEBBIE CAMOCTOSTENIBHBIE U KOHTPOJIBHBIE

pabotel/Kupuk JI. A., «M3marenscTBo «Mnexcan»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

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