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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepaibHOM paboueid mporpamMmbl BocnuTaHuss W Konuenmuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoii @enepanuu, peaau3yoluXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COJEpKaHuE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke Aa€T TMpEeACTaBICHUE O IIEeNAX, COACP)KAHUH, OOIIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npenmMera «Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEal30BaTh
3aa4 MPOPECCHOHANTBHON OPUEHTAIH, HAMPABJICHO HA CO3JIaHUE YCIOBHUH s
MPOSIBIICHUSI CBOMX HWHTEIICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O0pa30BaHHUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme o pusmke onpenenstoTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOydYarolIuXCsl, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[Iporpamma no gpu3MKe BKIIOYALT:

TUTAaHUPYEMBIE PE3yIbTaThl OCBOCHHSI Kypca (PM3UKHU Ha YTIIyOJIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM O0yUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUSI CBOMX pabOUUX MPOrpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
MPEIOCTAaBICT BO3MOXKHOCTH IS peaj3allii  Pa3IUYHbIX METOJUYECKHIX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COIEP KaHUS Kypca.

®dusuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOIbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UM YYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHMM, a Takke O0O0CYXICHUS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanust 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIacCOB. BTopoii cnocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOIO BUIA 0€3 MOIIaroBOM MHCTPYKIIHMH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIBHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEN TOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaKk U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KM3HU, TpeOyromue BbiOopa HU3nIecKou
MOJIEH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JeMoHCcTpanioHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OpPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI HAa KOMILIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OOy4arolmMXcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3y4€HHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CpeHEro 001Iero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

dbopMUpOBaHHE YMEHUHN NMPUMEHITh TECOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJEINIM, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BuUTHE HHTEpeca K chepam npodeccuoHaIbHON NeSTEIbHOCTH, CBI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JabopaTOpPHBIX U
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
NpoBeleHUs] J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTaNIbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupojsl. HabmroneHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuil  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MopenupoBanue QpU3NUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UAcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUCUHBIN 3apsi).
['unoTe3a. @PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenure cuiibl TOKa U HANPsHKEHUS B [IEMU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, LIECTEPEHYATHIE U PEMEHHBIE [TEpEAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpoIIeHHOro TOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHaaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduyeckoi MMpoThl. J[BUkeHHnEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3yueHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHUHAIBHBIE W HENOTCHIMAaNbHbIE CUibl. [loTeHIManbHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHOM JKHIKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eCcKkre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HAa KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepenue nmiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCAa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWIKEHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. Moaenu CTPOEHHUs] Ta30oB, KUIKOCTEU M
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHH s dHEeprus. KomuecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENM, MNapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacelllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCThH TeMIIEpaTyphl KUIIEHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO PaCHIUPEHHs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA W TEXHOJOTUYECKHUE TMPOLECCHI:  KHUJIKHE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiaeHUsI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, JUAIEKTPUKM U  MOJIYNPOBOIHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€anocts  anektpuueckoro  mong.  [IpoGueiid  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTU MOJISL M pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0bémy Imapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenne U u O/1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Ty TOJIFOCAMHA UCTOYHHMKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCUMOCTH COINPOTUBIICHHS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra3opas3psaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIMUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runep0Oosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW npupoze, muddysusa, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIMN), UCIOJIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KJIACC

Pa3znen 4. DaekTrpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM WHAYKUMM. [IpuHumn cyneprno3uuuu
MAarHUTHBIX NOJEW. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOAYJb. [[BUKEHUE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHECHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. Ilepumon ManbiX CBOOOJHBIX KoJieOAHUIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ K0oeOaHNuil Ha yIpyroM MOJBECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebatenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUS.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
U pakiys.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOAOIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4aCcTOTHI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocobHocTs. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB YEpe3 IUIOCKONAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nudppakiimOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHUe TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUGPakImOHHOTO CIIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpaszoBanust  JlopeHria.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUsi U UMIYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJW3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHS HEPTUHU HA JIPYTOU.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TMO3UTPOHHBIM OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. Jlegekt macch siapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTabHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TriitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHUUECKHE IIPOLIECCHL: T03UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA € UCMIOJIB30BAHUEM JIO3UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CotHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ia. Paz0beranue raiakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUHN ISl OTIPEICIICHHS TTOJI0KECHHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Crnioco0b1 u3MepeHust GU3NIECKUX BETMYHMH C UCTIOIh30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeeHME  KOCBEHHBIX  HM3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnueckoit Teopuu, posib HU3NIECKON Teoprun B (OPMUPOBAHUU MPEICTABICHUN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATECIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMU MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEIUPOBaHUE, MOJIENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIUU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JOBW)KCHUST B JKUBOW MNPHUPOJAE, OKOJOTHMYECKHE PHUCKA TNPH IPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUNIMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb SKOOM, TeHepaTop MEPEeMEHHOr0 TOKAa, WHIYKUIHMOHHAs IMeub,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
MPUEMHHKH, JIEPHAsA SHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YyYarOIINXCsl pyKOBOACTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpEHHE >KHU3HEHHOTO
OIBITA W OMBITA JEATEIBHOCTH B IPOLIECCE PEAIM3aLMU OCHOBHBIX HalPABJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIE€HA POCCUNCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULHUOHHBIX OOIIECUEIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3alny;

e YMEHME B3aUMOJACHCTBOBAaTH C  COLUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHMSA

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JTOCTHMKECHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOT'O BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOIO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIMTAHUS:



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO M CaMO0OpPa30BaHUIO B 00JIaCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTeNbHOCTH, FOTOBHOCTH B IpoLECCe
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIESIM, OLICHUBATh PUCKHU MOCIIECICTBUN NEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCIOBHUSAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:

BJIa/I€Th HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMH  Y4€OHO-MCCIEAOBATEIbCKOM M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJEpKaHUs, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3W U AKTYaJIM3UpOBaTh 3ajiavy,
BBIIBUTaTh TUIOTE3y €€ pelleHus, HaxOAUThb apryMeHTbl Jid
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd PpPe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/ayd B 0Opa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMUS 1O (U3MKE B MPAKTHYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX YUEOHBIX MTPEAMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBIATH ITOMCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHUs: WHGOpPMalMKW M IEJIEBOM ayAUTOPUU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalldii W CMsr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)10T0 YjieHa KOJUIEKTHBA;

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B pPa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIIATH MTPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIM W KyJIbTYPHBIH
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATDI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM W OITUYECKOW cdepax AeSITeTbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHUM O PU3NUECKOM KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHE,
abcoJIfoTHO yripyrasi jaedopmanus, aOCONIOTHO YNPYroe U abCOIMIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATHKH PABHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW HSHEprud,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMILYJbCAa U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH JIxoyns—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPrUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO TOJIs, HAMPSIKEHHOCTD TMOJIS TOUEUYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBUkKeHUEe, nuddy3us, ucIapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JIICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEpPEHMM, JelaTb  BBIBOABI MO  pe3yjibpTaram
UCCIIEJOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH ONBITHI 10 MPOBEPKE MPEIIOKEHHONW TUIIOTE3bI: TIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOTrO  OJKCHEepUMEHTa, IMpakTUKymMa W  y4yeOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3znyecKoil MoJeIb0: Ha OCHOBAaHMM aHaJlW3a YCJOBHsS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pEIEHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TPeOyIollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PAcCCyKJICHUI C ONIOPOil HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX TPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apYyOC)KHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MUYECKUMHU TMPOLECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHble CIOcOObl PaboThl ¢ mHpOpMAIUEH (HU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xoHity oOyuenusi B 11 knacce npeIMeTHbBIC PE3yJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YEJIOBEKa, pOJib U MECTO (PU3UKHU B
COBPEMEHHOW HAYYHON KapTUHE MUPA, POJIb ACTPOHOMHUHU B ITPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKAa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (U3UKH, pOJIb
¢bu3znyeckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIEHUN O IPUPOJIE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKUE KOJIeOaHUs, MaTEeMaTUYECKUN MAasTHUK, WJI€aJbHBbIMI
PY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

pa3iauuaTh yCIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (U3UUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIUAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHoctet ['elizeHOepra, 3aKOHBI COXpPAHEHHUS 3apsSA0BOrO U
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MIPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJIHOM YaCTHUIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pE30HAHC, UHTEep(PEepeHITUS
BOJIH, Judpakius, JIUCIIEPCHs, T[OJHOE BHYTPEHHEE OTpaKeHUe,
doTornexrpuueckuit apdext (hotorddexr), anpda- u 6eTa-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKre MPUHITUIBI CIEKTPATIbHOTO aHaNu3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3[IHBIX CUCTEMAaX, B MEXTAJIAKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
buzndeckux BeIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS,



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIHHBIC TMIOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOJTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOpHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HCHOJB30BAHMM MaTEMAaTHUUYECKHUX METOJOB pelIeHus 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yIabTaTOB;

pelarth KayeCTBEHHBIC 3ajayd, TpeOylolrue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3lieNoB Kypca GU3HKH, a TAaK)Ke UHTETPAllMU 3HAHUN U3 APYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUSL JUIsi OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAIM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKd W TEXHOJOTUW JUIsl JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJI1 TIOWCKa, TepepaboTKM M TPEabSIBICHUS Y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpYyIIlE C HMCIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAymied npohecCuoHaIbHOM AeSATEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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4. Toxi B S X 6 https://m.edsoo.ru/VL
3 0 pa3 cpen X14U83A

Uroro no pazneny 54

Paznen 5. PUBUUYECKHUN TIPAKTUKYM
5. . https://m.edsoo.ru/A4
) PuU3NYECKUN IPAKTUKYM 16 16 TWDVI97

Uroro no pazgeny 16

PesenBHOE BDEMs 10 https://m.edsoo.ru/ST

P p RFLE9A2
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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11 KJIACC

Ne KounyecTBO 4acoB DJIeKTPOHHbIE

n | HaummeHoBaHme pa3jiesioB (undposbie)

KoHnTpoabn IIpakTHyeck
/ U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl

1| pecypchl

Paznen 1. JIEKTPOAUHAMUKA
1. MarHiTioe Home 14 https://m.edsoo.ru/8PRHO
1 " WUII
l. DJIeKTpOMarHuTHas https://m.edsoo.ru/VQQ3

13 1

2 MHJTYKIIAS 8UZXC

Uroro no pazueny 27

Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2. M 5 10 https://m.edsoo.ru/YOUA
| eXaHUYEeCKue KoaeOaHus 6OFNZ
2. DNIEKTPOMarHUTHBIE 15 https://m.edsoo.ru/ALLB
2 KoJIeOaHUs YV2CT
2. MexaHnuueckue u 10 | https://m.edsoo.ru/RYEN
3 DJIEKTPOMArHUTHBIE BOJIHBI 0YICS
2. https://m.edsoo.ru/0BLJ6
4 Ornrtuka 25 1 NGOR

Uroro no pazgeny 60

Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3. https://m.edsoo.ru/HCX8

OcnoBel CTO 5 1 YPUV4



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/HCX8YPUV4

Wroro no pazaeny 5

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4. KopmyckynsipHO-BOITHOBOM https://m.edsoo.ru/S400G
15

1 Jyau3m CwulJ

4. DusIKa AToMA 5 https://m.edsoo.ru/Z1LJ43

2 5GQC

4. ®u3uKa aTOMHOTO fA/1pa U https://m.edsoo.ru/Q4WL
5

3 3JIEMEHTAPHBIX YACTHUI] MHS9T

Wroro no pasaeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

3. DneMEHTHI aCTPOHOMUU U 12 https://m.edsoo.ru/RPXW
1 acTpopU3UKH SWN4N
Hroro no paszneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.

1

Pu3n4eCcKul IPAKTUKYM 16

16

https://m.edsoo.ru/EL9A 1
AJIF

Uroro no pazgeny 16

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE
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JIeSTCIIEHOCTH,

10 — 11 xnaccos

CucremaTu3anus u
0000111eHNE TPEIMETHOTO
COJACPpIKaHUA U OIIbITa

nproOpeTEHHOro Npu
U3y4eHHUH Kypca PU3NKU

https://m.edsoo.ru/P5CG
RX7IW

15

Hroro no pazgeny

15

PesepBHOE Bpems

https://m.edsoo.ru/E65R
Y9XLB

10

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170 4 16

MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI10 KJIACC

Kon nposepsiemoro

IIpoBepsiemble IpeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl CPeAHEro

pe3yJbTara 0011ero 00pa3oBaHus
10.1 JleMoHCTpHpOBaTh Ha IPUMEpax Poiib U MeCTO (PU3UKH B POPMUPOBAHUN COBPEMEHHOM HAyYHOW KApTUHBI MUPA,
' B Pa3BUTHHU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKOMN JESITEILHOCTHU JOAEH
Y4uTHIBaTh TPAHUIBl IPUMEHEHUS W3YYCHHBIX (DU3MUECKHX MOJIENei: MaTepHualbHas TOYKa, WHEpLHUaIbHas
10.2 cuctema otrcuéra, abCONOTHO TBEPAOE TEJO, UICANBHBIN ra3; MOJEIN CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX
TEJI, TOUCUHBIH SJEKTPUUECKUH 3aps]] — IPU pelIeHUuH (pU3nuecKux 3amaay



https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB
https://m.edsoo.ru/E65RY9XLB

10.3

Pacnio3HaBaTh pusnueckue siBIeHUs (IIPOLECCH) U OOBSCHATH HX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-
KMHETUYECKOW TEOpUM CTPOSHUS BEIIECTBA M OJCKTPOJMHAMHKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE
IPSIMOJIMHEHHOE JIBM)KEHUE, CBOOOTHOE MAJeHUE TEJ, TBUKCHHE 10 OKPYKHOCTH, WHEPIIHS, B3aHMOCHCTBHE
ten;, nuddysus, OpOyHOBCKOE ABMKECHUE, CTPOCHHE JKUIKOCTEH U TBEPABIX TN, U3MEHEHHE 00BEMA Tel mpH
HarpeBaHuu (OXJIAXKJICHUH), TEIUIOBOE PAaBHOBECHE, MCIAPCHUE, KOHJICHCAIHS, IJIABICHUE, KPUCTAILIU3AIINS,
KHUIICHUE, BIQAYKHOCTh BO3/IyXa, MOBBIIMICHUE NABJICHUS ra3a MMPU €ro HarpeBaHUU B 3aKPHITOM COCYIE, CBSI3b
MEX/y TapaMeTpaMH COCTOSIHHS T'a3a B U30MPOIIECCax; IEKTPU3ALUS TEJl, B3aUMOJICHCTBHIE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE JBM)KEHUE, UCTONb3Ys (PU3NYECKHE BEIWYMHBI: KOOPAMHATA, YTk, IEpEMEIIECHUE,
CKOpOCTb, YCKOpEHHE, Macca Tella, CHJla, UMITYJIbC Teld, KUHETHYECKas dSHEPrus, MOTCHLHAIbHAS 3HEPrusd,
MeXaHu4JecKas paboTa, MEXaHHUECKasi MOIIHOCTh; TPH OMHMCAHUK MPABUIBHO TPAKTOBATH (PU3MUYECKHIA CMBICI
UCTIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W EAWHHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU

10.5

OnuceiBaTh W3y4YEHHbIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUS, UCIOJIb3Ysl (PU3NYECKUE BEIUYUHBI:
JaBJICHUE Tra3za, TeMIeparypa, CpeIHssl KUHETHYEeCKas JHEPrus XaoTUYECKOTO JIBJKEHHMS MOJIEKYII,
CpeIHEKBaJpaTUYHasi CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHssl SHeprusi, paboTa Trasa,
KO3(DPUILIMEHT MOJIE3HOTO JeHCTBUS TEIJIOBOTO IBUTATEINSL; IPH ONMCAHUM MTPABHIIBHO TPAKTOBAaTh (PU3UUYECKHM
CMBICJI MCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUCHMS M €IMHUIIbI, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO
(Gu3MUecKyro BETUUNHY C IPYTUMHU BEIUYHMHAM

10.6

OnuceIBaTh N3y4EHHBIE DJIEKTPUUECKHUE CBOMCTBA BELLIECTBA U AJIEKTPUUECKUE SIBJICHMS (ITPOLIECCHI), UCTIONb3YS
¢u3nueckue BEIMYUHBL: SJEKTPUUYECKUN 3apsi, 3JIEKTPUUYECKOe MoJje, HaNnpspDKEHHOCTh MMOJs, MOTEHIHA,
Pa3sHOCTh MOTEHIUANIOB; MIPHU ONKUCAHUM MPABUIBHO TPAKTOBATH (DU3MUYECKHM CMBICI UCIIOJNb3YEMbIX BEIHUYHUH,
uX 0003HAUEHMSI U €AMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMHU
BEJIMYMHAMU




10.7

AHATM3UPOBATh (U3MUECKUE MPOLECCHl W SIBICHUS, WCIONB3Yys (DU3MYECKHe 3aKOHBI M TMPUHIUIBL 3aKOH
BcemupHoro tsarorenusi, I, II mu III 3akonbl HplOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW 3HEPruH, 3aKOH
COXpaHEHHUs UMITYJIbCA, MPUHIIUI CYNIEPIO3UIINN CHJI, TPUHITUI PABHOTIPABUS HHEPIIMAIBHBIX CUCTEM OTCUETA;
MOJICKYJIIPHO-KHHETUUYECKYI0 TEOPHIO CTPOCHHMS BEIICCTBA, T'a30BbIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOMN
SHEPTHH TEIUIOBOTO JIBMXKCHHS MOJICKYJI ¢ aOCOJIFOTHOW TEeMIIEpaTypoOi, MePBhI 3aKOH TEPMOJIUHAMHUKHU; 3aKOH
COXpaHEHHUS IEKTPHUECKOTO 3apsija, 3akoH KynoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPAaHUIIBI, 00JaCTH) TIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE MMPUHIOMUIIBI JEHUCTBUS MallvH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindaTthb yCJIOBUS
X 0€30I1aCHOI'0 HCIIOJIb30BaHUS B MMOBCEIHEBHOM JKU3HU

10.9

BBINONMHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (DU3MYECKHX SBJICHUHN U MPOLIECCOB C MUCIIOIB30BaHUEM MPSIMBIX
Y KOCBEHHBIX U3MEPEHUH; IpU 3TOM (popMynupoBaTh podiaemMy (3aaady) U TUIIOTE3y yUeOHOTO SKCIIEpUMEHTA,
cOOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUS, IPOBOAUTE OMBIT M (POPMYITHUPOBATH BBIBOIBI

10.10

OCYH_IGCTBJ'ISITB MpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I"IeCKI/IX BCJIMYUH; ITPpHU 3TOM BBI6I/IpaTB ONTUMATBLHBIN
CIIoco0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOFpeHlHOCTeﬁ H3MepeHHI>i

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3UYECKUMU BEJIMUYUHAMH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUH; MpHU
ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIHTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UIECKUX BETUINH
B BUJIE Ta0IHIl U TpaUKOB, AeTIaTh BBIBOBI IO Pe3yIbTaTaM HCCIEI0BaHUs

10.12

Cobmronate npasuiia 6€30MaCHOTO TPy MPH MPOBEICHUH HCCIEIOBAHNN B paMKaX y4eOHOIr0 SKCIIEpUMEHTa,
y4eOHO-HUCCIIEI0BATEIbCKON U MPOEKTHON JESATEIbHOCTH C HCIOJIb30BaHHEM H3MEPUTENbHBIX YCTPOMCTB M
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemarp pacu€rHble 3ajauv C SBHO 3a/laHHON (M3MYECKON MOJeNblo, UCHONB3Ys (DU3MYECKHE 3aKOHBI U
NPUHIUIBI; Ha OCHOBE aHAlM3a YCJIOBUS 33Jayd BBIOMpaTh (DU3WYECKYI0 MOJENb, BBLACTATH (hru3nyeckue
BEIMYMHBI U (HOpMYJIbl, HEOOXOAUMBIE Uil €€ pelleHHs, NMPOBOAMTH PacyéTbl M OLIEHWBATh PEATbHOCTH
MOJy4EHHOT0 3HaYeHUS (PU3NYECKON BETUUHHBI

10.14

Pemarh kauecTBEHHBIE 3a/1a4K: BBICTPAUBATh JIOTHYECKU HEMPOTUBOPEUHBYIO LIEMIOYKY PACCYKIECHUN C ONOpOit
Ha U3Y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS




Hcmons30BaTh pu pEeIICHUU y‘lGGHHX 3a1a4 COBPCMCHHEIC I/IH(bOpMaHI/IOHHBIe TE€XHOJIOTHH JIA IIOHCKaA,

10.15 CTPYKTYPUPOBAHUS, WHTEPHpETAllMd W TPEACTaBICHUS Y4eOHOM W Hay4yHO-NOMYJSIPHOH WH(OpMAaINH,
MOJYYCHHOU M3 Pa3JIMYHBIX UCTOYHUKOB; KPUTHUECKU aHATM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO
10.16 [IpuBoaUTH MpHUMEpPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX YU€HBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE
' IIPOLIECCOB OKPYIKAIOLIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonb30BaTh TEOpETUUECKUE 3HAHUS 110 (PU3MKeE B TOBCEAHEBHOM KU3HU /1715 oOecrieueHus: 0€301acHOCTH MPH
10.17 oOpamieHny ¢ mpuOopaMHu U TEXHWYECKHMMHU YCTPOWCTBAMHM, JUISI COXPAHEHUS 370POBbS U COOIIONECHUS HOPM
HKOJIOTHYECKOr0 MOBEJICHHSI B OKPYKaIOLIEH cpefie
PabGorare B rpymme c BBIIOJHEHHUEM pa3JIMYHBIX COLMAIbHBIX pOJIEH, IUIAHUPOBAaTh padOTy TIpYIIIIbI,
10.18 palMoHAFHO paclpeneisTh OOS3aHHOCTH W IUIAHWPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IEKBaTHO OLICHMBATh BKJIAJ] KQKJOI0 U3 YYaCTHUKOB I'PYIIIBI B peIlIEHHE paccMaTpuBaeMoil poOIeMbl
11 KIIACC
Kon . .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM POrPaMMbl CPeIHero
NpoBEpPsieMOro
0011ero oopazoBaHus
pe3yJbTara
JIeMOHCTpUPOBATh HA MpUMEpPaX poJib U MECTO (PU3UKU B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI
11.1 MHpA, B Pa3BUTHHA COBPEMEHHOW TEXHHUKHU U TEXHOJIOTMH, B PAKTUYECKOUN AESITENBHOCTH JIFOAEH, [IEIIOCTHOCTh
U €IMHCTBO (PU3NYECKON KapTUHBI MUpa
112 VY4uTBIBaTh TPAHUIBl NPUMEHEHUS HM3YYCHHBIX (U3MUECKUX MOJENICH: TOUEUHBIM AJIEKTPHUUYECKUH 3apsj,

sJIepHasi MOJIeNb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO Siipa MpHY peleHu PU3nYecKuX 3a1au




11.3

Pacrio3naBath (usmueckue sBICHUS (MPOLECCH) U OOBSACHATH UX HA OCHOBE 3aKOHOB JJICKTPOJUHAMHKHU U
KBAaHTOBOW (DM3HMKH: DJICKTPUYECKAs NPOBOIMMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAaTHUTHOE JICHCTBHUS
TOKa, B3aUMO/ICIICTBIE MarHUTOB, YJICKTPOMArHUTHAS HHAYKLUS, JIGHCTBUE MATHUTHOTO OJIsl HA MPOBOJIHUK C
TOKOM ¥ IBHKYLIMHCS 3apsijl, SJIEKTPOMAarHUTHBIC KOJEOAaHHsS M BOJHBI, NMPSIMOJMHEHHOE PAaCIpPOCTPAHCHHUE
CBETa, OTPaKCHHUE, MpeJoMIIeHHe, MHTepdepeHuus, AU(pakiyus ¥ MOJIIpU3alMs CBETa, IUCICPCHs CBETa,
dorosnexTpudeckuit 3pdexr (porosddekr), cBeToBOE HaBieHNE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS! M UCKYCCTBEHHAS PaJIMOAKTUBHOCTD

11.4

OnuceiBaTh HM3y4eHHBIE CBOWCTBA BEIECTBA (RJIIEKTPUUYECKUE, MArHUTHBIC, ONTHYECKUE, IJIEKTPUUYECKYIO
MPOBOAMMOCTh PA3IMYHBIX Cpel) M OSJICKTPOMArHUTHBIC SBJICHHS (IIPOLIECCHI), HUCHOJB3Ys (U3HUECKUE
BEJIMYMHBL: JIEKTPUUYECKUI 3aps]l, CHUJIa TOKA, SJIEKTPUUECKOE HAIPSIKEHUE, IEKTPUUYECKOE CONPOTUBIICHUE,
pasHocTh moteHimanos, JJC, pabora TOKa, MHAYKIUS MarHUTHOTO TOJs, cuia Amnepa, cuia JlopeHna,
MHJYKTUBHOCTh KaTYLIKH, SHEPIUs IEKTPUYECKOT0 W MArHUTHOTO IOJIEH, MEPUOJ M 4YacToTa KojieOaHui B
KoJIe0aTebHOM KOHTYpE, 3apsii M Cuja TOKa B MPOIECCe TaPMOHHYECKUX IIEKTPOMArHUTHBIX KOJeOaHHIA,
(hOoKyCHOE paccTOSTHUE U ONTHYECKas CUJIA JIMH3BI; PU OMUCAHUH MPAaBUIBHO TPAKTOBATh (PHU3UUYECKHUI CMBICT
UCIONIb3YEMBIX BEJIWYUH, MX OOO3HAUEHUS W EIWHUIBI, YKa3bIBaTh (OPMYIbI, CBS3BIBAIOIIME JaHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU

11.5

OnuceiBaTh HU3YUCHHBIC KBAHTOBBLIC SBJICHUS W TIPOLECCHI, HCIIOJIb3YS (I)I/ISI/I‘leCKI/Ie BCJIMYHHBI: CKOPOCTH
QJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTAa CBETA, SHCPIrUsd U UMITYJIbLC (I)OTOHa, nepuona mnojiypacmazia,
OHEPIrus CBA3U ATOMHBIX AACP, INPHU OIMUCAHWU IMPABUIIBHO TPAKTOBATH (I)PI?»PI‘IGCKPIﬁ CMBICJI HUCITOJIB3YCMbIX
BCJIIMYHH, UX 0003HaYCHUS H CANHUIBI; YKa3bIBaATh (I)OpMy.]ILI, CBA3BIBAIOIINEC NAHHYIO (I)I/I3I/I"ICCKYI-O BCJIIMYNHY C
APYTUMH BCIMYMHAMM, BBIYUCIATE 3HAYCHUC (bHSI/I‘—IGCKOfI BCJIIMYHUHBI

11.6

AHanu3upoBath (pU3MUECKHEe MPOILECCHl U SBICHUS, UCTIONb3YsS GU3NUYECKUE 3aKOHBI M IPUHIIUIIBL: 3aK0H OMa,
3aKOHBI IIOCIIEA0BATENBHOIO M IAPAJJICIIBHOTO COCIWHEHUs NPOBOJHHUKOB, 3aKOH Jlxoyns — JleHma, 3akoH
3JEKTPOMArHUTHONM WHAYKIHMH, 3aKOH NPSMOJIMHENHOTO PacHpOCTPAHEHUS CBETA, 3AKOHBI OTPAKEHUs CBETA,
3aKOHBI MPEJIOMJICHUsI CBETa, ypaBHeHHe DifHIITelHa i poTorddexTa, 3aKOH COXpaHEHHs] SHEPTHH, 3aKOH
COXpaHEHUs1 UMITYJIbCA, 3aKOH COXPAHEHMS DIIEKTPUYECKOIO 3apsija, 3aKOH COXPaHEHHUs MacCOBOI'0 4HUCIA,
noctyatsl bopa, 3aK0H paloaKTUBHOTO paclajia; Ipy TOM pa3indaTh CJIOBECHYIO (POPMYTHUPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BBIPAXKCHUE U YCIOBUSA (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH




OHpel[e.H}ITB HaIlTpaBJICHUC BCKTOPA MHAYKIIMKA MArHUTHOI'O I1OJIAA ITPOBOJHHUKA C TOKOM, CHJIbI AMHepa 1 CHJIBI

11.7

Jlopenua
11.8 CTpouTh U ONUCKHIBATh H300pAKEHUE, CO3/]aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH30M

BBINONMHATE SKCIEPUMEHTHI 110 UCCIET0BAHUIO (PU3NYECKHX SBICHUH M MPOIECCOB C HCIIOJIB30BAHUEM MPSIMBIX
11.9 Y KOCBEHHBIX U3MEPEHUI; TIPU 3TOM (HOpMyIHpOBaTh MpobdiIeMy (3a1auy) U TUIIOTE3y Y4eOHOTO IKCIIEPUMEHTA,

coOupaTh YCTAaHOBKY M3 MPEIOAKEHHOT0 000pyA0BaHNs, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

Ocy1ecTBIATh MpsIMble U KOCBEHHBIE U3MEPEHUs] (PU3NUYECKUX BEJIUYMH; IPU 3TOM BBIOMpPATh ONTHUMAaIbHBIN
CTIIOCO0 M3MEPEHHSI U MCTIOJIb30BaTh U3BECTHBIE METO/IbI OIICHKH MOTPEITHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTHU (I)I/I3I/I‘IeCKI/IX BCIIMYHMH C MCIIOJIB30BAHUECM IIPAMBIX H3MepeHHﬁ; IIpu 3TOM
KOHCTPYUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTb PE3YyIbTaThl HOJIy‘ICHHOﬁ 3aBUCHUMOCTHU (1)I/ISI/I‘ICCKI/IX BCJINYHH B BUJIC
Ta6J'II/II_I nu FpaQ)HKOB, ACJIaTb BBIBOJHLI 110 PE3YyJIbTaTaM HCCICAOBAHUA

11.12

Cobaronate mpaBuia 6€30MacHOro Tpy/a MpU MPOBEJICHUN UCCIE0BaHUI B paMKax yueOHOTO SKCIEpUMEHTa,
y4eOHO-UCCIIEI0BATENIbCKOM M MPOEKTHON AEATENbHOCTH C MCIIOJIb30BAaHHMEM HM3MEPHUTEIbHBIX YCTPOWUCTB U
1a00paTOPHOT0 000PYAOBAHUS

11.13

Pemarp pacu€rHble 3amauM C SBHO 3aJaHHOW (U3NYECKOW MOJEINbI0, HCNOIb3ys (U3NYECKHUE 3aKOHBI U
MIPUHLIMIIBI; HAa OCHOBE aHaiM3a YCJIOBUS 3aJladdl BBIOMpPATh (PU3MUECKYI0 MOJIENb, BBLACIATH (U3HUECKUE
BEIMYUHBI U (HOpMyJbl, HEOOXOAWMBIE UId €€ pelleHUs,, MPOBOAMTH Pacy€Thl U OLIEHUBATh PEaJbHOCTD
MOJTyYEHHOT0 3HaYeHHS (PU3NIECKON BETUUHUHBI

11.14

Pemate kauecTBEHHBIE 3a7]Ja4M: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUN C ONOPOid
Ha W3y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UIECKHUE SIBICHUS

11.15

Hcnonp30BaTe Npu pelIeHUH y4yeOHBIX 3a7ad COBpPEMEHHbIe MH()OPMALMOHHBIE TEXHOJOTHH JUIA IOMCKA,
CTPYKTYpUPOBAHUS, HWHTEPIPETALMUd W TMpeJICTaBleHUs y4yeOHOW M Hay4YHO-TONMYJISIpHOW HH(OpMaIuH,
MOJTyYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB; KPUTUUYECKU aHAJTH3UPOBATh MOTyYaeMyro HH(OpMaIIio




11.16

OOBSICHATh TNPHHILMUIBI JEHCTBHS MAallMH, NPUOOPOB M TEXHHUUYECKUX YCTPOWMCTB; pa3ivyaTh YCIOBUS HX
0€30I1aCHOT0 UCII0JIb30BAHUS B IIOBCEAHEBHOM KU3HU

11.17

[TpuBOAMTH MPUMEPHI BKJIAA POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B OOBICHEHHE
IIPOLIECCOB OKPYKAIOLIErO0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Vcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (PU3MKE B IOBCEIHEBHOM JKU3HU JUIsl 00ecrieyeHHs 6e3011aCHOCTH IpU
oOpalieHnu ¢ IpudOpaMu U TEXHUYECKUMHU YCTPOHCTBaMU, JJIsl COXPAHEHHUS 3I0POBbSI M COOJIOACHUS HOPM
JKOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH cpelie

11.19

PaGortare B rpymme ¢ BBIOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX PpOJICH, IJIAaHUPOBaTh pPabOTy TPYIIIBL,
palMOHAJIbHO pacHpelessiTh OOf3aHHOCTH U IUIAHUPOBATh JESITEIBbHOCTh B HECTaHAAPTHBIX CHUTYalLUsX,
a/IeKBAaTHO OLICHUBATh BKJIAJ] KKIOr0 U3 Y4aCTHUKOB IPYIIIEI B peIlIEHHE pacCMaTpUBaeMOM NPoOIeMBbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Kox npoBepsiemoro

pasaejaa 3JIEMECHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHN A

1.1

®usuka — Hayka o npupone. Hayunele MeTOAbl ITO3HAHY
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHMSI IPUPOABI.

1.2

MonenupoBanue pusnveckux siBJICHUN U mpoieccoB. Hay
3aKOHBI W Teopuu. ['paHuIBl npuMeHUMOCTH (Qu3U
cooTBeTcTBUs. Ponb 1 MecTo ¢pu3uku B GOPMUPOBAHUU CO
MUpa, B TPAKTUYECKON JAEATEIbHOCTH JIIOAeH

MEXAHHKA

KMHEMATHUKA

2.1.1

Mexannyeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUY
orcuéra. Tpaekropus

[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEH
MaTepuaIbHOW TOYKHM, HMX TMPOEKIHUH HA OCH CHCTE
NEPEMELIEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE JBU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHWs, IIyTH M IIepEeMELICH
BPEMEHU

CBoOoaHoe najieHre. Y CKopeHue cBOOOHOTO MaIeHUs

2.1

KpuBonuueliHoe nBHkeHHE. PaBHOMEpHOE JBUYKEHUE
OKPY)KHOCTH. YTJOBasi CKOpPOCTb, JIMHEWHAas CKOPQ
LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuuecKkne ycTpoWCTBa: CHUIOMETpP, IBUKEHHUE CHAJ
nepesadn

[IpakTnueckue padoTel. M3mepeHne  MrHOBEHHOMN
COOTHOLIEHUSI MEXJY IYyTSIMH, MPOUIECHHBIMH TEIOM 3:
IIPOMEKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM JIBHKCHI
paBHOM HymI0. M3yyeHue NBMKEHMS LIApUKA B BI3KOU KM
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JMHAMUKA

2.2

2.2.1

[Tpunmun otHocurenbHOocTH [anmunes. IlepBbiil  3aKor
CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil




Bropoii 3axkon HeroTOoHa M1 MaTepUaJbHOW TOUYKHU B MHK

223 .
(UCO). Tpernii 3akoH HproTOHA [17151 MAaTEPHAIBHBIX TOYEK
224 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepsas koc
2.2.5 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHHUS CKOJIbXKE
o Kosddunuent tpenusi. Criia CONPOTHBICHHS IPH ABUKEH
2.2.7 [TocTynaTensHOE M BpaIlaTEIbHOE ABMKEHHE a0COIIOTHO
298 MoMeHT cuiabl OTHOCUTENIBHO OcH BpamieHud. Ilneuo
o tBEpmoro tena B UCO
229 TexHuueckue ycTpoicTBa: NOAIINIHUKH, JBUKEHUE UCKYC
[IpakTudyeckue pabotel. M3ydeHune IBMKEHHUS OpycKa TiC
2210 JieficTBUEM HeCcKOIbKUX cuil. MccenoBanue 3aBUCMOCTH (
o B JlehopMHpYyEMOM TpyKUHE U PE3MHOBOM 00pasle, OT
HccnenoBanue ycaoBUil paBHOBECHs TBEPIOIO TeJla, UMEK
3AKOHbI COXPAHEHU A B MEXAHUKE
231 NMiynsc MarepuanbHOM TOYKH, CHUCTEMBI MaTEPHUAIIBHE
o U3MEHEHHE UMITYJIbCA TeJla
232 3akoH coxpanenus umiynbca B MCO. PeakTuBHOE ABMKEE
233 PaGora cuibl
234 Mo1HoCTb CHITbI
2.3.5 Kunernyeckas 3Heprusi MaTepuaabHON TOUKH. TeopeMao K
236 ITorenunanbHass odHeprus. IloTeHumanbHass >HeEpPrus
23 o npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIN3H MOBEPXH
[ToTennuanbHble ¥ HEMOTEHIMAIBbHBIE CUJIBL. CBsA3b padc
2.3.7 M3MEHEHUEM MEXAHMYECKOW DHEPIruy CUCTEMBI TEIl. 3aKO
SHEPrUu
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
239 TexHuueckne ycTponCcTBa: ABM)KEHHUE PAKET, BOJOMET, KOl
53,10 [IpakTnueckue paboTel. M3ydeHue cBsA3M cKopocTel
o HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHH
3 MOJIEKVYJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOP




OCHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEO]

3.1.1
Jduddysus. Xapaktep IBHKEHHUS U B3aUMOJICHCTBUS YaCTV
312 Mojenu CTpoeHUS Ta30B, KUAKOCTEH U TBEPIBIX T U 00H
o OCHOBE 3THX MOJIENIeH
3.1.3 Macca monekyi. KonugectBo BemectBa. [loctosinnast ABo
3.14 TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Ik
315 Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKY
o WJICaJIbHOTO Ta3a
316 AOcomoTHas TemmepaTypa Kak Mepa CpeJHei KWHeTY
o nBrKeHus dactuil rasa. [lkana remmneparyp KenbBuna
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH JlanbToHa
118 ["azoBble 3akoHBI. M3omporecchl B HICAbHOM Tra3e ¢
o BelIeCcTBa: U30TE€pPMa, U30X0pa, n3odapa
3.1.9 TexHuuyeckue ycTporucTBa: TEpMOMETp, OapoOMeETp
3110 [TpakTuueckue paboTsl. I3MepeHnne Macchl BO3/1yXa B Kiac
o 3aBHCHUMOCTH MEX/y NapaMeTpaMH COCTOSIHUSI Pa3pPeKEeHH:
OCHOBbI TEPMOJIMHAMMWKN
101 TepmoanHaMmuueckass cucreMa. BHYTpEeHHsISI SHEPrUs Tep
o CrocoObl €€ H3MEHEHUS
322 KonngecTBo TemioTsl U pabota. BHyTpeHHsIs sHEprHst 01H
123 Buel Teruionepeaun: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3
o VY nenbHas TEIIOEMKOCTbH BelllecTBa. Pacuér konnyecTna Te
37 394 IlepBbIil 3aK0H TepMOIMHAMMKHU. [IpuMeHEHHE IepBOI
' o usomnporeccam. I'paduueckast HHTEpIpeTaIHs pabOTHI rase
TermoBble MaKHBL. [IpUHIKNBI TEWCTBUS TETIOBBIX MAIIl
325 B TemioBeIXx MammnHax. KoadduuueHt nonesHoro aeicTr
mamusbl. [Hukin Kapao u ero KITJ]

326 Bropoii 3akoH TepmoauHamukH. HeoOpaTuMocTh MpOILE
o JBHTraTenH. DKOJIOTHYECKUE IPOOIEMBI TEMIOIHEPIETHKH
327 TexHUueckue ycTpoicTBa: ABUIATEIb BHYTPEHHETO CrOp:

o KOH/IUITUOHED
3.2.8 [TpakTueckue padboTsl. I3MepeHue yaeabHoi TermIioéMKOC
33 ATPET'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbLIE I1IEP




[TapooOpa3zoBanue u KoHAeHcalus. McmapeHue H K

331 1apoo6pasoBaHst. 3aBUCUMOCTb TEMITEPATYPhI KHIICHHS O
332 AOCOMIOTHAS M OTHOCHTENIbHAS BIAXKHOCTH BO3Tyxa. Hachl
333 TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Tena. AHU3
o Kunkue kpucrawibl. COBpeMEHHbBIE MATEPHUAITBI
334 [InaByienue u KpucTauM3auus. Y geibHas TeIIOTa MJ1aBJie
3.3.5 YpaBHeHUe TEIIOBOTO OanaHca
TexHHUeCKne yCTPOWCTBA: TUTPOMETP M ICHUXPOMET]
3.3.6 MOJIy4YeHUS! COBPEMEHHBIX MaTepuajgoB, B TOM ¢
HAaHOTEXHOJIOTUU
3.3.7 [TpakTuueckue padboThl. I3MepeHne BIaXHOCTH BO3AyXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
4.1.1 DJeKTpu3alius Teil. DJIeKTpUIecKuil 3apsa. /Ba Buja siek
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.13 3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia
4.14 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
415 DnekTpuueckoe nose. HanpsskEHHOCTD AIEKTPUIECKOTO Tt
o JlvHUK HAMPSHKEHHOCTH DJIEKTPUIECKOTO MOJIS
4.1 4.1.6 Pabota cui sanexkrpocraruueckoro nojsi. [lorenmuan. Pa3n
417 [TpoBOAHUKN U AMDTAEKTPUKU B MOCTOSHHOM DSJIEKTPHUUEC
o MIPOHUIIAEMOCTh
418 OnekTpoéMkocTb. KoHneHncaTop. DIeKTpOEMKOCTh TIIOCH
o 3apsKEHHOTO KOHJIEHCATopa
419 TexHu4yeckue yCTpONCTBA: 3JEKTPOCKOMN, SJIEKTPOMETD,
o 3a3eMIICHHE DIIEKTPOIPUOOPOB, KOHAECHCATOP, KCEPOKC, CT]
4.1.10 [TpakTueckue padboTsl. 3MepeHue 31eKTpOEMKOCTH KOH]
MTOCTOSTHHBIN DJIEKTPUMYECKUN TOK. TOKU B PA3JINYHI
471 VYcaoBust CyIecTBOBaHUS MOCTOSSHHOTO JIEKTPHUECKOTO |
o TokKa. [ToCTOSIHHBII TOK
422 Hanpsixenue. 3akon Oma 1i1s ydacTka [enu
42 423 DJEKTPUUECKOE CONIPOTUBIIEHHE. Y IETbHOE CONPOTHUBIICHY
4.2.4 [TocnenoBarenbHOE, MapAIIIETbHOE, CMEIIAHHOE COCTMHEH
4.2.5 Pabota snexkrpuueckoro Toka. 3akon Jxoyns — Jlenna
4.2.6 MoIIHOCTb 3IEKTPUYECKOTO TOKA




427 anexkTpoBrkymas cuia (nanee — 3/1C) u BHyTpeHHEe COoT
o 3akon OMa /15t TIOJTHOM (3aMKHYTOI) SJIEKTPUYECKOMN LTIV
473 ONEeKTpOHHas NPOBOAMMOCTb TBEPABIX METAIOB. 3
o METAJUIOB OT TemnepaTypbsl. CBEpXIpOBOAMMOCTb
4.2.9 DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX 11
4210 [TonynpoBonuuku. CoOCTBEHHAass M HpPUMECHas IPOBO
o CaoiicTBa p-n nepexoaa. [lonynpoBogHUKOBEIE PUOOPHI
4.2.11 DJIEKTPUYECKUI TOK B DJICKTPOJIUTAX. DIICKTPOJIUTHUECKAS]
4212 OneKkTpuueckuii Tok B razax. (CaMoCTOSTENbHBIM U
o PasnuuHble THIIBI CAMOCTOATENLHOTO paspsiaa. Mouuust. I1
TexHuueckue yCTpOHCTBAa: aMIEpMETp, BOJILTMETP,
4213 AIIEKTPOHArpeBaTe/bHblE MPUOOPBI, 3IEKTPOOCBETUTENL
o CONPOTHBIICHHS,  BAKyyMHBIA  JHOA,  TEPMHCTO]
MIOJIYTIPOBOJIHUKOBBIM JTMOJI, TaJlbBAaHUKA
[TpakTuyeckue paboTel. M3yyeHne cMEeIIaHHOTO COeIMHEH
4.2.14 N3mepenne 3/IC MCTOYHMKA TOKAa U €r0 BHYTPEHHEIO (
AIIEKTPOJIN3a
11 KUIIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS
pasjaena 3J1eMeHTa
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S NH/IVK
4.3.1 ITocTositHHBIE MarHUTHI. B3anMonelicTBHE IOCTOSTHHBIX M¢
MarnutHoe mnone. Bexkrtop mMarauTHOM mMHAykuuu. IIpu
432 MarHuTHOM WHAYKIUU. KapTuHa JIMHUNA MarHuTHOM ¥
MarHuToB
MarnuTtHoe 1moje NpoBOJHMKA ¢ TOKOM. KaptmHa nuH
4.3 433 IIPOBOJIHHUKA U 3AMKHYTOT'0 KOJIBLIEBOT'O ITPOBOJIHNKA, KAT)
B3anmoneiicTBre MpOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HAaIIPABJIEHUE
435 Cuna JlopeHua, €€ Moaynb W HampaBicHHUE. J[BUKer
o OJIHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna
4.3.6 SIBneHue IIEeKTPOMAarHUTHON MHAYKIIMHU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUU




4.3.8

OJ1C uHAYKIMHU. 3aKOH 3JIE€KTPOMarHUTHOW MHIYKIUU D¢

Buxpesoe anexrpuueckoe mnose. IJC wuHAyKIMU B

4.3.9 HOCTYMATEIFHO B OJHOPOIHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuio Jlenna
4.3.11 NunyktuBHOCTD. SBNenue camounaykuuu. IJC camons;
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyILIKU ¢ TOKOM
4.3.13 DJIEKTPOMArHuTHOE T0JIe
4314 TexHuueckue ycTpoicTBa: MOCTOSHHBIE MAarHUTBI, JJIEKTP
o YCKOPUTENH 3JIEMEHTAPHBIX YACTHL, UHAYKIIMOHHAs I1€Yb
[TpakTrueckue padoTel. M3ydeHre MarHuTHOTo MoJist KaT:
4.3.15 JICHCTBHSI IIOCTOSIHHOTO MAarHuTa Ha paMKy C TOK(
3JIEKTPOMArHUTHON MHIYKLIUU
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEB/
511 Konebarenbnas cuctema. CBoO0gHbBIE KOsteOanust. ['apmor
o 4acToTa, aMIUIMTY 1A U (ha3a KosebaHun
5.1.2 IIpyxuHHBIN MasTHUK. MaTeMaTHYECKUN MAasATHUK
513 VYpaBHeHHe rapMOHHUYECKUX KojeOanuil. Kunemaruueck
o K0JIEOATEIbHOTO JBUKECHUS
514 [IpeBpaiieHrie SHEpPruM NpU TAPMOHMYECKUX  KOJIE
o Kos1e0aHUI UCXOIHOM BEIMYMHBI C aMILTUTYJaMH KoJiehal
Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTH
5.1.5 KoJIe0aTeNbHOM KOHTYpe. AHAJOTHsl MEXIy MeXaHudec
kosnebanusamu. Popmyna Tomcona
5.1
5.1.6 3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM KOJIeOaTeIbHON
517 BoiHyxkeHHbIE MexaHuueckue KosiebaHus. Pe3oHa
o BbIHYXIEHHBIC AJIEKTPOMArHUTHBIC KOJICOAHHUS.
5.1.8 ITepemennsbIil Tok. CHHYCOUIANIBHBII IEPEMEHHBIN TOK.
19 MOMmHOCTh NEPEMEHHOTO TOKA. AMIIIUTYTHOE U JCHCTBY
>1 HAIPSHKCHHS
Tpanchopmarop. IIpousBoacTso, nepenavya u norpedine
5.1.10 OKOJIOTMYECKUE PHUCKA IPU MPOU3BOJACTBE DIIEKTPH
MCIIOJIb30BaHUS AJIEKTPOIHEPT MU B TOBCEIHEBHOM KU3HU
5111 TexHuueckue  ycTtpoiicTBa:  cedicmorpad,  3JIEKTp

QJICKTpOoIICpcaavd




[TpakTuyeckue padotel. MccnenoBanue 3aBUCUMOCTH TIEp

5.1.12 Ha HUTH OT JUIMHBI HUTH U Macchel rpys3a. Mccienosanue
MOCJIEZI0BATENbHO COCTUHEHHBIX KOH/IEHCATOPA, KATYIIKK
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIE

591 MexaHnuyeckue  BOJHBI,  YCJIOBUSA  PAacIpOCTpaHel

o pacnpocTpaHeHHs U JUTHHA BOJIHBI. [lonepeynsie u mpoao

522 WuTepdepennus u audpaxius MEXaHHIECKUX BOJIH

5.2.3 3Byk. CKopocTb 3ByKa. [']poMKOCTh 3ByKa. BbicoTa ToHa. ]

594 ONEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI U3ITyUEHUS DIIEKTP

o opueHTaius BeKTopos E, B v v B 21eKTpOMarHUTHON BOJI)
5.2 595 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPAXKEHHE, I
o nudpakist, uarepdepeniwst. CKOpOCTh JIEKTPOMATHUTH
596 [Ikana 3MeKTPOMarHUTHBIX BOJIH. [IpuMeHeHune 31eKTpo!
o OBITY

597 [IpuHIMIIBI  paguoOCBA3M W TENEBUACHUSA. Pamnoli

o 3arpsA3HEHUE OKPYKAIOILEH CpeIbl
TexHu4yecKkre yCTponUCTBa: My3bIKaJIbHbIE HHCTPYMEHTHI,

52.8 B TEXHUKE U MEIUIIMHE, paaap, paaIuonpuEMHHUK, TEICBH

neyb
OIITUKA
5.3.1 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU
539 OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBera. [locTpoer
o 3epKae
533 [Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA.
o IPETIOMIIEHHS
534 ITonnoe BHyTpeHHEE OoTpaxkeHue. IIpenenbHbIi yroi Mok
53 5.3.5 Hucniepcust cBera. CrioxkHbIN cocTaB Oemmoro ceeta. LBet
Cobuparoliie ¥ pacceuBarolIve JTUH3bI. TOHKas JIHH:

5.3.6 onTHYeCKas Cuia TOHKOW nuH3bL. [locTpoenue wu300
paccenBarOmIMX JuH3aX. @opMyIia TOHKOW JTUH3BI. Y BEIH

5.3.7 [Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH
Wutepdepenmus cBera. KorepeHTHbIE HCTOUYHUKHU. Y CIIOE

5.3.8 U MUHHUMYMOB B WHTEPPEPEHIIMOHHOW KapTHHE OT B

HUCTOYHHUKOB




Hudpakuus cBera. JudpakuuoHHas pemeérka. Y

539
MaKCUMYMOB MPHU MaJICHUA MOHOXPOMATHYECKOTO CBETA F
5.3.10 [Tonspu3zanus ceera
5311 TexHuueckue ycTpoWCTBa: OUYKH, Jyna, (oToamnmapa
o MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs ONTHUKA, TU(DPAKIINOH
5312 [TpakTdeckue padboThl. M3mepeHue mokazaress Ipeaom
o n3o0paxeHuii B muH3ax. Habmonenue nucnepcuu ceera
SJIEMEHTBI CITIEIITUAJIBHOM TEOPUU OTHOCHUTEJIBHO
['panunel  OPUMEHMMOCTH  KJIACCUYECKOM  MeXaHI
6.1 OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOJYJS CKOPOCTHU
OTHOCHUTEJIbHOCTH DUHILTEHHA
6
6.2 OTHOCHUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMEIJIEHUE BPEME
6.3 DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b MacChl € SHEPTUEN U UMITYJIbCOM CBOOOIHON YaCTHL
’ YaCTHULIbI
7 KBAHTOBA ®U3UKA
SJIEMEHTbBI KBAHTOBOM OIITUKU
711 ®otonsl. opmyna [Inanka cBs3u 3HEPTHH (HOTOHA C €TO T
o ¢orona
710 OtkpeiTe U wuccaenoBanue ¢orodddexra. OmnbIThI
- o dorosddexra
’ 7.1.3 VpaBuenune DitHimTeitHa s Gotodddexra. «KpacHas rp:
7.14 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUUYECKOE JIEUCTBUE CBETA
7.1.6 Texaudeckue yctpoiicTBa: poTodsieMenT, HoToaaTuuK, CC
CTPOEHUE ATOMA
791 Mopnens aroma Tomcona. Onbiter Pesepdopia mo uccie
o [TnanerapHast MOJCITb aTOMa
799 [Toctynarsl bopa. M3nyuenue u norsiouieHne GOTOHOB T
7.2 o YPOBHSI 3HEPTUH Ha Jipyroil. Buasl ciekTpos. CriekTp ypo!
793 Bonnoseie cBoiicTBa yactun. Bonnel ne bpoitra. Koprye
o Jludpakius 3JeKTPOHOB Ha KPUCTAJIIAX
7.2.4 CroHTaHHOE U BBIHYXJIEHHOE U3Ty4eHue. Y CTPOHCTBO U




TexHuuecknue ycTpoucTBa: CIEKTPAIbHBIA aHANIMU3 (CIIEE

7.2.5
KOMIIBIOTED
7.2.6 [TpakTdeckue padboTsl. HabmroqeHne TMHEHYaToro CreK?
ATOMHOE A1PO
7.3.1 MeTtoapl HaOJIIOIEHUS M PErUCTPALMK 3JIEMEHTAPHBIX Yac
OtkpeiTHe pamuoakTuBHOCTH. OmbiTel  Pesepdopna
7.3.2 paanoakTuBHOTO H3iMydeHus. CBoiictBa anb(da-, Oera-,
PaAMOAKTUBHOCTH HA )KUBbIE OPTaHU3MBbI
733 OTkpbiTHE IPOTOHA U HeWTpoHa. HykiloHHAsE MOJEINb s
o 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl
734 Anbda-pacniag. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacr
73 o pagroOaKTHBHOIO paciaza
7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cumbl. Jledex
7.3.6 Snepubie peakuuu. [lenenne u cuHTE3 AP
737 Snepupiii peakTop. Tepmosiaepubiii cuHTe3. [Ipobiem
o SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI AI€PHOM SHEPreTH
7.3.8 DOnemeHTapHble yacTullbl. OTKpbITHE TO3UTPOHA. DyHOAaM
739 TexHudeckne ycTpoucTBa: TO3UMETP, KaMepa BuiabcoHa
o oomba
7.3.10 [TpakTueckue paboTsl. MccnenoBanue TpekoB yacTHI (T
OJIEMEHTBI ACTPOOU3UKHA
8.1 Bun 3Bé3nHor0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIAHETH]
29 Conneunas cucrtema. [lnanersl 3emMHoOlM rpynmbl. [lnane
' KapJuKOBbI€ T1aHeThl. Manble Tena CONHEUHON CUCTEMBI
8.3 Connue, potochepa u atmocdepa. CoaHeyHast aKTHBHOCT
8.4 Uctounuk sHeprum CosiHIa U 3BE3]
8 3BE311bI, UX OCHOBHBIE XapAaKTEPUCTUKHU: Macca, CBETUMO
8.5 B3aUMOCBsI3b. [[narpamMma «CHEKTpalbHBIM KJIacC — CB
’ MOCJIEZI0BATENbHOCTH. 3aBUCHUMOCTh «Macca — CBETHU
MOCIIEI0BATEIbHOCTH
2.6 Baytpennee crpoenue 38€31. COBpEMEHHBIE MTPENCT
' sBosironny CosHIa 1 3BE37. DTallbl )KU3HU 3BE3]
Mneunsiii [TyTe — Hama ["amaktrka. CrimpajibHast CTPYKTY]
8.7 3BE€3/, raza W mbUIM. Ilojoskenwe u nBrkeHue COJIHI

cepuueckas moacucTeMsl ['anakTuku




8.8

Tunsl ranaktuk. PagroranakTuku v kBazapbl. YEpHBIE bl

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ma. Par

8.9 panuyc Bcenennoil, Teopuss boisbmoro B3pbiBa. Moy
PennkroBoe usnyuenue
2.10 Macmrabnas cTpykTypa BcenenHoil. MeraragakTuk

aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kox nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHU
NMPOrpaMMbl cpeaHero 001ero 00pa3oBaHus

CdopmupoBaHHOCTH YMEHHI pacrio3HaBaTh (PU3UUECKHE SIBICHUS (TIP

HN3Y4YCHHBIX 3aKOHOB

Brnanenue ocHoBomosararomuMu  (PU3MYECKUMH  TOHATHSMU U T

¢bu3nIecKne mpoIeccs

CdopMHpOBaHHOCTh YMEHHI MPUMEHSATH 3aKOHBI KJIACCHUYECKOH Me:
TEPMOJIMHAMMKH, 3JIEKTPOJMHAMUKH, KBAaHTOBOM (M3UKH JJIs a
MHUKpPOMHUpA, MakKpoOMUpa M Meramupa, pas3iuyarb YcioBus (Ip:
(u3MUecKUX 3aKOHOB, MOHMMAaTh BCEOOIIMU XapakTep (QyHAamMeHTars
WCIIOJIb30BaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBaTh (hU3MUECKHE

TIOJIOKCHUS, 3aKOHBI 1 3aKOHOMEPHOCTHU

CpopMUpPOBAaHHOCTh YMEHUS pa3audaTh YCIOBUS MPUMEHHUMOCTH MO/

(stBNIEHUI)

C(I)OpMHpOBaHHOCTB YMCHHA pCUIATh paC‘-IéTHBIe 3aJa4u C IBHO 3aJlaHH
MOZCIJIbIO: Ha OCHOBAHWU aHAJIM3a YCJIIOBHUA BLI6I/IpaTL (I)I/ISI/I‘{CCKI/IC M
3aaa4yd, MNPUMCHATH CbOpMy.]'II)I, 3aKOHBI, 3aKOHOMCPHOCTHU H I10C]
HCIIOJIB30BAHUU MATEMAaTHYCCKUX MCTOAOB PCHICHUA 3adad, IIpC
HUMCIOIIUXCA HNAaHHBIX, aHAJIM3UPOBATL PE3YJIbTATBI U KOPPCKTUPOER

MOJIYUYCHHBIX PE3YyJIbTATOB




Pemrate kauecTBEHHBIE 33a4H, TPEOYIOIHEe TPUMEHEHUS 3HAHUN U3 |
¢Gu3MKH, a TaKKe UHTETPALUHU 3HAHUHA U3 IPYTHX IPEIMETOB €CTECTBC
JIOTUYECKYIO LIETIOYKY PacCyKIEHUM C ONOPOM Ha U3YYEHHBIE 3aKOH

SABJICHUA

Bnagenune 0CHOBHBIMH METOJAMH HAYYHOT'O IIO3HAHMS, UCIIOJIb3yEMBI!
KOCBEHHbIE U3MEpEeHUsl GU3NYECKUX BEJIMYUH, BHIOMPAs ONTUMAJIbHb
WU3BECTHBIE METOJBl OLICHKHM IOTPEIIHOCTEd W3MEPEHUM, IPOBOJI]
(GU3NYECKUX BEIMYMH C HCIOJIB30BAHMEM IMPSMBIX HU3MEPEHU, 001
UCHOJb3Ysl GU3NYECKHUE TEOPUH, 3aKOHBI U MIOHATHS, U J1€J1aTh BHIBOJIb
TpyZa IpU MPOBEJACHUN UCCIEI0BAaHUM B paMKaxX yueOHOIro SKCIepUM

JACATCIIBHOCTH C HCITIOJIb30BAHUEM III/I(i)pOBI)IX HU3MCPUTCIIBHBIX YCTpOﬁC

CpopMUpOBaHHOCTh YMEHHI aHAIU3UPOBATH U OIEHUBATH MOCIE/ICT]
NEeSTeIbHOCTH 4YeNIOBeKa, CBA3aHHOW C (DU3MUYECKUMHU TpOIlecca
0€30MacHOCTH;, TMPEACTaBICHUH O pallOHAIbHOM MPUPOJIOTON

HCMOJIb30BAHUM JTOCTH)KEHUM HAYKH M TEXHOJOTHM I JaJbHEUIIETro

OBnazneHue pa3nMYHBIMH = criocodamMu  paboThl ¢  HHpOpManue
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHUM;

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

10

CpopMHUpPOBAaHHOCT, YMEHUN TPHUMEHSITH OCHOBOTIOJATAIOIIUE aCTp
3aKOHBI JIJIS aHau3a M OOBACHEHUS (PU3NYECKUX MPOIECCOB, MPOUC

CUCTEMAX, B MEXKTaJIaKTUYECKOM cpeac; ABUXKCHUA HeOECHBIX TECJI, 3BO




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasne Kon
Jaa/te 3JIeMeHTa
MBI

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1 MEXAHUKA

1.1 KMHEMATHKA

111 MexaHau4deckoe JABHIKXCHUC. OTHOCHUTEILHOCTh MEXaHHYECKOI'O

JBHKXCHUA. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

TpacKTOpHa

Eé& pamyc-pekTop:
Flr)=(xlz ) oz ) =(2)),

TPaeKTOpIL,

IIepeMenIcHIIE: ?
Ar=7(t))-r(t) =1, -1, = *
= (Ax.Av.Az),

OyTb.

CroxeHIe HEPEMEII[EHIITI:

&y =4+

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

=rr'= [Ux.q,.u__].

1.1.3
CIoxeHHe CKOpocTell: 0, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOUKU IIPU
NPSMOJIMHEHHOM JIBUKEHUH BJIOJIb OCHU X TIO TpauKy

3aBUCHUMOCTH Vx(t)

1.1.4




At

- . _AD .
YCKD[}EHIIE MaTepHAaIBEHOI TOYKIL a = —L =U = [H: o
t—0

a. =

.&L:: i Yo — .=
= ——[Ux ]r - dHATIOTIIMHO a. = (UT ] . <
J - h t

1.1.5

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHUE:!

x(t) = Xg + Voxt

U, (t) — vg, = const

1.1.6

PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKECHUE!

at
x(t)=x,+u, t +—=—

v (t)=v, +at

a. = const

UJEI - Lﬁzx = zﬂ.‘f ["L—J _I]]

HPII JBILKEHIII B OTHOM HANPABICHHIIN IIVIE S= =+ =.

CBoOoHOE majieHue. Y CKOpeHrne CBOOOTHOTO MaICHHUsL.

Vi

Yo s

(0] Xo {-

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:




[.r{r} =x; +U,t=x,+U,cosa-f
g.r . !
v(£) =y, U, t +JT =¥, + Uysina - I—STT

v.(t)=v,, +g1f=v,5ma— gt

{U;- )=y, =v,cosu

Kpuonunerinoe npuxenue. [[BukeHne MaTtepualibHOM TOUKHU 11O
OKPY’KHOCTH.
YrnoBas u JIMHENHAs CKOPOCTh TOUKU:

v = wR

118 IIpy paBHOMEPHOM JBUKEHUN TOYKH 10 OKPYKHOCTH
2w 5
w=— =21
T
. LleHTpOoCTpeMHUTENBHOE YCKOPEHHUE TOUKH:
v? 5
Aye = ? = w“R
. [lonHOE yCcKOpEeHHE MaTEpUAIBHON TOUYKU
119 Teépnoe Teno. [locTynarenbHOE M BpalllaTeIbHOE IBUKEHUE
TBEPIOTO TENIA
1.2 JANHAMUKA
191 WNuepuuaneubie cucreMmsbl orcuéra. [lepswiii 3axkoH HbroToHa.
[TpuHnun oTHOCHTENBHOCTH [ anunes
Macca rena. IInotHocTs BemecTna:
1.2.2 =
. . p - V
1.2.3 Cwa. [IpuHIUTT CYTIEPIIO3UITNH CHUT:




>

FpaBHoaeFICTB = Fl + F2+- -

1.2.4

Bropoii 3akon Herotona: ajist matepuanbHoi Touku B UCO

>
-

F, =ma,

-

Ap = FAt

pu

>

F = const

1.2.5

———
£, Fy

Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

-

Fi; = —Fp

1.2.6

3aKOH BCEMHUPHOTO TATOTCHHS: CHUJIBI TPUTHKCHUS MEXIY
TOYEYHBIMU MacCaMU PaBHBI
mim,
RZ

F=aG

Cua TSHKECTH. I_IeHTp TSKECTH Tejla. 3aBUCUMOCTD CUJIBI TSHKECTH

OT BBICOTHI h HaJ] TOBEPXHOCTHIO TIAHETHI paguycoM RO:
GMm

"8 = Ry + )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F. = —kx

1.2.8

Cwita tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEHUS:

E

P = uN




Cuna TpeHus MoKos:

Koadduuuent tpenuns

1.2.9

JlaBneHue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CUJIbl OTHOCUTEIBLHO OCH BpalllCHUA:

IM| = Fl, rae | — mutedo cuibt

-

F

OTHOCHUTEJIBHO OCH, Mpoxojsuieil yepe3 Touky O neprneHIuKyyIspHO
PUCYHKY

1.3.2

HeHTp Macc TCia. L[eHTp MacCcC CUCTEMbI MATCPUAJIBHBIX TOYCK:

> miry + myry+...
Tym =
m; + my+...

B oxHOpOAHOM 1OJIE TSIKECTH
(g = const)

LOCHTP MAcCC TCjia COBIMAAAcCT C €ro HCHTPOM TAKECTU

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
1}31 +F,+...=0

1.3.4

3akoH [Tackana

1.3.5

JlaBienue B sxusikocTu, nokosmeiics B MCO:

p =po + pgh




3akoH Apxumena:

>
>

FApx = _PBbITeCH

1.3.6 €CJIM TEJIO U KUAKOCTh nokosATcsa B MCO, To
FApx = ngBbITECH
YcnoBue mIaBaHus Ten
1.4 3AKOHBI COXPAHEHU S B MEXAHUKE
NMinynbsc MaTepraibHOW TOYKHU:
1.4.1 p =my
Nmnynbse cucteMsl Ted:
1.4.2 p=p; tp02+..
3aK0H U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B UCO
Ap = A(pl + p2t.. ) = FlBHeLL[HAt + FZBHeHJHAt+' -
B UCO , ecniu
, €CITH
FlBHeLuH + FZBHemH+' = 0
PeaxktuBHOE NBMXKEHUE
1.4.4

F
\ﬁ?ﬁx‘




PaboTa critbl Ha MaJIOM TIepEMEIICHHUH:

;1=|F_'|-|.-'l'|.f|-c05 a=F, -Ax

1.4.5

a F

v
MOIIHOCTh CHIBI:

€CJIM 3a BpeMs

At

pa60Ta CHJIBI UBMCHACTCA HAa , TO MOIIHOCTBH CHJIBI

AAd
P=—0 =F-p-cosa
ﬂf Ar—

1.4.6

Kunerndeckas sHEprus MaTepuaibHOM TOUKH:

mv p
EKI/IH = =5

2 2m

3aK0H U3MEHEHUS KHHETHYECKOM OHEPTHUH CUCTEMBL

MmatepuanbHbix Todek: B MICO AEkun = A1 + A2 + ..

1.4.7

[ToreHmanbHas 3Heprus:
JUIS IOTEHIMATIBHBIX CUII

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

IToTenunanbHast OHCPIusa MaTCpHaJIBHOf/'I TOYKHU B OAHOPOJHOM
ITOJIC TAXKCCTH.

El'[OTeHLL = mgh

HOTCHLII/IaJ'IBHaH OHCPIruAa ynpyro HG(I)OpMI/IpOBaHHOI‘O TEiaa.
sz

EHOTeHu = 2




1.4.8

3aKOH U3MEHEHUS U COXPAHECHUS] MEXaHUYECKOM YHEPTHU:
Erex = By + Emre:—m-.
B IICO AE,ex = Ascex senoresn. cans
B IICO AE,x =0, eCII Agcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHWA 1 BOJIHBI

1.5.1

[apMoHuYeckue KojaeOaHus MaTepHaIbHOW TOUYKH. AMIUTUTYAA U
¢aza konebanuii. Kunemarnueckoe onucaHue:

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

v () =x/.

a(d=(v,),=—'x)=a +ax=0.
TJIe X - CMEIICHUE M3 PAaBHOBECHSI.

JlnHaMu4YecKoe ONKCaHue:

IPICS

. OTO 3HAYHT, YTO

DHEpPreTUYecKoe OMUcCaHue (3aKOH COXpPAHEHUS MEXaHHUYECKOU

SHEPIun):

CBs13b aMITUTY/bI KOJIEOAHUM CMEIeHUsI MaTepUaIbHON TOUYKH ¢

aMIUTUTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPECHHS:

Upe =04, a_ =04

1.5.2

[lepuox u yactoTa KoneOaHUIA:

[leppon ™Manmbix CBOOOJHBIX KOJIEOAHWA MaTEeMAaTHYECKOTO

MassTHHKaA.

I'=2n i

g




[Tepuon cBOGOAHBIX KOJIEOAHUI MMPY>KUHHOTO MAasITHUKA:

m
T =271 |—

k

1.53

Beinyxaennslie konebanus. Pezonanc. Pesonanchas kpubas

1.5.4

ITonepeunsle U TPOAOIbHBIE BOIHBI. CKOPOCTh pacpOCTpaHEHUs

H JJIMHa BOJIHBI:

HNutepdepentius u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASL ®U3UKA

2.1.1

Mopnenu cTpoeHHus ra3oB, kuakocTed u TBEPABIX Ted. Ilycts
TepMOJMHAMHUYECKasi cucTeMa (Tel0) COCTOUT U3 N OJMHAKOBBIX

MOJeKyJ. Torjaa KoJIM4ecTBO BELeCTBa
N m
vV=—=—
Ny

e
Ny

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

U

— MOJIIpHas Macca BCUICCTBA

TemmoBoe ABUXXCHUC aTOMOB U MOJICKYJI BEIICCTBA

BzaumopeiicTBre YyacTull BeIlecTBa

Huddysus. bpoyHoBckoe qBUKEHHE

Monpens uneanbpaoro raza B MKT




- KOHLCHTpalusgd MOJICKYJI

CBs3b MEXAYy [aBJICHUEM M CpeIHEH KWHETHYECKOM SHeprueiu
HOCTYHaTeJIBHOFO TCIIJIOBOT'O JIBUXXCHUA MOJIeKy.H nacaJiIbHOI'O

ra3a (ocaoBHoe ypaBHeHue MKT):

1 = 2 (mp*) 2 —
p=—myw =—n-| —

W -EDZ'__
3 3 L 2 3 ’

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

TL:V

2.1.7

AbcomoTtHas Temneparypa: T =t +273K

2.1.8

CBsi3b TeMIlepaTyphl Tra3a cO CpedHEHd KUHETUYECKON sHeprueu
MOCTYIATEIBLHOTO TEIJIOBOTO JIBHXKEHHS €r0 MOJICKYJI:
(map*) 3
£ .=|—|==kT
\ 2

= 2

Vpasuenue p = nkT

2.1.10

Mopens uaeaabHOTO T'a3a B TEPMOIAUHAMUKE:

(Vpaprerne Merrereesa — Kiareipora
| BeIpeuKeHHe /U1 BHYTPeHHEH 3HEPIHH
VpaereHne MeHzneneera — KianelipoHa (IpHMEHIME]
3aIIcI):

pRT

pV=%RT = vRT = NKT, p=E=

BrIpaskeHIle 114 BHYTPeHHel 3Hepri 0IHOATOMHOIO Hj

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIIICH):

L‘=%vRT =%MCT 3 MR —ve, T = %pV

2L




3akoH JlanbTOHA 171 TaBJICHUSI CMECH Pa3pEKEHHBIX ra30B:

W3omporneccsl B pa3pekeHHOM Tra3e C MOCTOSHHBIM YHUCIOM
MoJieKyJ1 N (C TOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):
uzorepMma (T = const): pV = const ,
nzoxopa (V = const):
P_ const
T
n3obapa (p = const):
V
2.1.12 — = const
T
['pauyeckoe npeacrasnenue uzomnpoueccoB Ha pV-, pT-u VT-
JuarpaMMax.
OO0beMHEHHBINA Ta30BbIH 3aK0H:
pV
— = const
T
JUISI TOCTOSIHHOI'O KOJIMYECTBA BEIECTBA V.
Hacpiiennsle ¥ HeHachlllleHHBIE  mapbl.  KadyecTBeHHas
2.1.13 3aBUCUMOCTh IUIOTHOCTH M JABJICHUS HACBILIEHHOTO I1apa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMa HACKIIIIEHHOTO Mapa
Brnaxxnocts BO3ayXa.
OTHOCHUTENbHAS BIAXKHOCTD:
Prapa (1) Prapa (T)
2.1.14 ¢ = =
Puacpimnapa (T) Prackignapa (T)
211 N3MeHeHue arperaTHbIX COCTOSIHUM BEIECTBA: HCHApeHUE |
1.15

KOHACHCAUA, KUTICHHUEC ) KUIKOCTHU




HN3meHenue arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABIICHHE U

2.1.16
KpUCTAJUTU3ALUS
2.1.17 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEPEX0aax
2.2 TEPMO/JNHAMUKA
2.2.1 TerutoBoe paBHOBECHE U TEMIIEPATypa
2.2.2 Buytpennsis sneprus
)23 Terutonepenada kak cocod M3MEHEHUs] BHYTPEHHEH dHeprun 0e3
o copepuieHus padoThl. KOHBEKIHS, TEIIONPOBOIHOCTD, U3IyYCHHE
KosmnuecTBo TEMNOTHI.
VY nenbHas TEMIOEMKOCTh BEIIECTBA C:
224
Q = cmAT
Y aenpHas TeruioTa napoodpaszoBanus L: O = Lm.
2.2.5 Y nenbHas TeruioTa miasieHus A: O = Am.
VY nenbHas Temiora cropaHus Tommsa q: O = gm
DnemeHTapHas paboTa B TepMOJAMHAMUKE:
A = pAV
2.2.6
Brrancnenne paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme
IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 =AUy + Ayp = (U = Up) + Ap
2.2.7
Anna6ara:
Q12 =0= A1, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumelie mporiecchbl
[Tpunine! aeiicTBrs TenaoBbix MamuH. KIT/:
229 ]_]:As'amt =Qnarp_|qun|=1_|met|
o, o, o

Harp X Harp = Harp




MakcumanbHoe 3nadenue KII. [{ukin Kapno:

T.. —T. T
2.2.10 MAX N = Mgy, = ————— =121
Y- T g
YpaBHeHHE TEIUIOBOTO OallaHca:
3 OJIEKTPOAMMTHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE

DneKxTpu3anus Tell U €€ NMPOSIBICHU. JJIEKTpUUecKuil 3apsia. [Ba
3.1.1 BHUJIa 3apsna. ODJEMEHTAPHBIN JJIEKTPUUECKHI 3apsij. 3aKoH

COXpaHEHMs IJIEKTPUUYECKOTO 3apsizia

B3aumopeiictBue 3apanos. Todeunsie 3apsaabl. 3akoH Kyiona:

B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON IPOHUIIAEMOCTHIO

€
3.1.2
o, 1 -,
Foplalsl_ 1 el
&1 4mes, 17

3.1.3 OnexTpuueckoe nose. Ero nelicTBue Ha 2JEKTPUUECKUE 3apsiibl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

) F
CInpOGHbIﬁ
[Tone TouyeuHnoro 3apsna:
q

3.14 E.=k T'_Z

OJIHOPOJHOE TIOJIE:

E = const.

KapTuns! mMHMNA HaIpsKEHHOCTH ATUX ITOJIEN




HOTCHHI/IaJ'IBHOCTB OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTh MOTEHIMATIOB U HAIIPSKEHUE:
A1z = q($1 — P2) = —qAp = qU.

HOTGHL{I/IaJIBHaH 3HepFI/IH 3ap;ma B Z-)JICKTpOCTaTI/I‘-IeCKOM I10JIC.
W =q¢

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_K
T q

CBs13b HaprDKéHHOCTI/I moJiA M PasHOCTH IMOTCHUUAJIOB JIAd

OJHOPOIHOT'O JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6

HpI/IHHI/IH CYNCPIIO3UIHHU SJICKTPUICCKUX TIOJIEH:

- - -

E =E1+E2+,¢ = ¢1+¢2+

3.1.7

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3aps10B: BHYTPU IIPOBOJHUKA

Et=0

, BHyTpHY ¥ Ha IOBEPXHOCTH IIPOBOJHUKA () = const

JIMPNEeKTpUKH B AJIEKTPOCTATUYECKOM Tioyie. JludnmekTpuueckas

MMPOHUITACMOCTDb BCUICCTBA €

3.1.9

Konaencarop. 21ekTpo€MKOCTh KOHAEHCATOPA!

q
C==
U

3JI€KTpOéMI(OCTL IJIOCKOT'O KOHJCHCATOpAa:

£€9S

d




Hapa.lmem,Hoe COCIMHCHNEC KOHACHCATOPOB!:

q-= q1+q2+...,U1 = UZ :---!Cnapann_C1+C2+---

HOCJ’ICI{OB&TCJ’IBHOC COCIMHECHNEC KOHACHCATOPOB:

3.1.10
U=Uy+U S S S
=U1 2---IQ1—QZ—---;CHOCH—C1 c,
DHeprus 3apssKeHHOT0 KOHJIEHCATOpa:
U Cu? 2
3.1.11 A .
2 2 2C
32 3AKOHBI ITOCTOSMHHOI'O TOKA
Cwuna Toka:
-9
3.2.1 Ay 50
ITocTosiHHBIN TOK: I = const
Jnst mocrosHHOTO TOKA = It
320 VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTO TOKA.
o Hanpsoxenue U u OJIC E
3akon OMma aJig y4acTKa Hemnu:
323 I = v
. . - R
DIIeKTPUUECKOE COMPOTUBIIEHHE. 3aBUCHUMOCTH COMPOTHUBICHHS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JJIMHBI U CEYEHUs. Y IeTbHOE
394 COTIPOTHBIICHNE BEIIECTBA.

l
RZPE




3.25

Hctounuku Toka. DJ1C ucrouyHuka ToKa:

ACTOpOHHI/IXCI/IJI

E =
q

BHyTpeHHee conpoTuBIEHNE HCTOYHHKA TOKA

3.2.6

3akon Oma j1st TOJTHOM (3aMKHYTOM ) AstekTprdeckoit renu: E =1IR

+ Ir, oTkyzna

E.r

3.2.7

HapaJIJICJH)HOC COCIONHCHHNC HpOBOI{HI/IKOBI
[=11+1R+..,Ul=U2=..,
1 1 1

=—+—+..
Rnapajm Rl RZ

HOCJ‘IC}IOB&TGJ‘IBHOG COCANHCHUC HpOBOﬂHI/IKOB:
U=Ul+02+.,11=12=..,
RI'IOCJI = Rl + R2+

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.
3akoH /[xoyns — Jlenna:
Q = IRt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

3.2.9

MoOIIHOCTh QJICKTPUYCCKOT'O TOKA:

Ad
P=— =IU

AT a0




TemmoBas MOINHOCTB, BBIACIACMAs Ha pE3NUCTOPE:

L.

3]

P=I'R=—=IU
R
MOoOIHOCTh UCTOYHHUKA TOKA:
Ad_ .
B=—= =EI
At

CBO6OI[HBI€ HOCHUTCIIN JJICKTPHUYCCKUX 3apsAA0B B IPOBOJHHKAX.

MexaHnu3MbI IMpOBOANMOCTH TBépI[I)IX MCTaJlJZIOB, paCTBOPOB H

3.2.10
pacIuiaBoB JJIEKTPOJIUTOB, ra3os. ITonynpoBOIHHKMY.
ITosrynnpoBOTHUKOBBIM 11O

33 MAT'HUTHOE I1OJIE
MexaHnueckoe B3aUMOJECHCTBUE MAarHUTOB. MarHutHoe moue.
Bekrtop wmarmutHOM HMHAyKumu. llpuHnmn —cynepno3unmu
MarHMTHBIX MOJIEH:
B =B; +B+..

3.3.1 LT
JIMHUY MHIYKIMU MarHuTHOro noiig. KapTuHa JTMHUI MHIYKIHA
MarHUTHOT'O TIOJISI TIOJIOCOBOTO U MOJIKOBOOOPA3HOT'O MOCTOSIHHBIX
MarHuTOB
OmnpiT Opcrega. MarHuTHOE 1MoJie MPOBOJHUKA ¢ TOKOM. KapTrHa

330 JUHUNA HMHAYKUUA MAarHUTHOTO IIOJIA  JUIMHHOIO  IIPSIMOrO
IIPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O ITPOBOJIHHKA, KATYIIKH C
TOKOM
Cuna Amnepa, e€ HallpaBJIEHNE U BEJIMYUHA!

F, = IBlsina
333 , TJI€ 0. — YTrOJI MEK/ly HaIIPaBJICHUEM IIPOBOJHUKA U BEKTOPOM
B

Cwita JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

334 FJIop =| q | vBsina

I/I€ 0L — YTOJI MEX1y BEKTOpaMu




>

B

. I[BI/I)KCHI/IG 33p5[)K€HHOI71 4JaCTHLbI B OTHOPOJHOM MAarHuTHOM II0JI€

3.4

OJIEKTPOMATHUTHA A MHYKIMA

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:
® = B, S = BScosa

34.1
34.2 SIBnenue anexTpoMarHuTHOM uHAYKIMKU. DJC HHIYyKIMH
3aKOH 3JeKTPOMAarHUTHOW MHAyKIMKu Papajes:
AD
Ar A —4)
\{3\%'”'
/.
( = <)
SJIC uHAYKIMY B IPSMOM MPOBOJHHKE JUIMHOM |, IBMXKYyIIEMCS
CO CKOPOCTBIO
3.4.4 v
wll)

B OJTHOPOJTHOM MarHWTHOM TMoJje B:
| E; |= Blvcosa

, IJI€ O — YIoJI MCXKy BEKTOpOM Bu HOPpMAJIbIO




>

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPEBI

-
-

lnv
; eclu
l
1
B
, 1
%
TO
| E; |= Blv
34.5 IIpaBuno Jlenna
NHIyKTUBHOCTS:
)
L=—
I
3.4.6 ,umn @ = LI
Camonnaykuus. 9/1C camonHayKuuu:
A
— — T
v
30
DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM:
LI?
347 WL = 7

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 1 BOJIHBI




3.5.1

Konebarenbupiii  koHTYp. CBOOOJHBIE  DIIEKTPOMATHUTHBIC

KoJIeOaHUs B MI€JIbHOM K0JIe0aTeIbHOM KOHTYpE:
[4() = Gumesin o +)
11[' t)=q,=wq,__cos(wt+o,) =1__cos(wt +q,)
®opmyina TomcoHa:

T =21 VLC

, OTKyJa

CBs13b AMIUIMTYbl 3apsAda KOHACHCATopa C aMHHHTy,HOﬁ CHJIBI
TOKa IIpHU CBO60£[HI>IX OJICKTPOMArHuTHBIX KOJICOAHHSIX B

nacaJIbHOM KoJie0aTeIbHOM KOHTYpC:

Qoo = —

()]

3.5.2

3aKOH COXpaHEHUs DSHEPIHMH B UACAIHBHOM KOJIeOATEIHHOM

KOHTYpEC:

3.53

BBIHY)K,ZLCHHLIC QJICKTPOMArHuTHBIC koJsieOanus. Pe3onanc

3.5.4

[lepemennbiii Tok. Ilpon3BoacTBo, mepemaya u moTpedlieHUE

3JICKTpH‘lCCI(OfI OHCPIrun

cut LI* cu? LI’
+ = o = X — const.
2 2 2 2

355

CaoiicTBa 9JICKTPOMATrHuUTHBIX BOJIH. Bzaumnas OpuCHTaIUA

BCKTOPOB B BJ'IGKTpOMaFHI/ITHOI\/’I BOJIHEC B BAKYyM€:

- -

E1lBlc




3.5.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6BITy

3.6

OIITHUKA

3.6.1

IIpssMonuHENHOE pacpOCTpaHEHUE CBETAa B OJHOPOJIHOM Cpele.

Toueunslii ICTOYHUK. JIyu cBeTa

3.6.2

3aKOHEBI OTpaXCHUs CBETA.

a=p

alB

LSS

3.6.3

[TocTpoenne n300pa’keHMiA B TUIOCKOM 3€pKajie

3.6.4

3aKOHBI IPEJIOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sing.

AGCOIOTHBIN MOKa3aTesb MPEIOMIICHHUS:

Cc
Nasc = ;

OTHOCUTEIBHBIN OKa3aTeIb MPETOMICHUS:
n, 1

n, v

nOTH

Xox 1ydeil B mpu3Me.
1||-"'1 = 1'2 - I?].}']. = 1?2}.2
CooTHOIIEHHE YacTOT U COOTHOILICHUE JJIMH BOJH IIPU MEPEXO0JIE

MOHOXPOMAaTHUYECKOTO CBETa Yepe3 TIpaHMIly pasgena ABYX

ONTHUYCCKUX CPCI:




3.6.5

ny<m 1,

"y

Oy

[TonHoe BHYTpEeHHEE OTpasKEeHHE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:

1 m

Sina,, = =
P Noru nq

3.6.6

Cobwuparomue u paccenBaromue TMH3bl. ToHkas muH3a. DokycHoe

pPacCcCTOAHHUC U OIITUYCCKAA CHIIa TOHKOM JIMH3EL:

3.6.7

®opmyJsia TOHKOHN JIMH3bI:

Q|
A=
| -

VBeandeHue, JaBaeMoe JIMH30M:
h 111
d

F\ h
f

e

B cnydae pacceuBarolen JIMH3bI:

3.6.8

1
D0 = F =—0,
D




[=—=

h 1f1
—=—1
H d

Xopx Jsyda, NpOLIEAIEro JIMH3Y MO MPOU3BOJIBHBIM YITIOM K €€
ryaBHOW onTHuyeckor ocu. [locTpoeHune M300pakeHUN TOUYKU U
OTpe3Ka IpsSMOil B COOMpAIOIIMX M PAaCCEUBAIOLIMX JIMH3AaX M UX

CHUCTEMaAx

doroanmnapar Kak onTuueckuid mpubop. I'maz kak omnruueckas

3.6.9
cucreMa
Wntepdepennust cera. KorepeHTHble HCTOYHUKH. Y CIIOBUS
HaOJIOICHNSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

M.
3.6. MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3
v

MITHIIMYMET — A= 2m+1_];, m=0+1+2+3 _
Hudpaxknus cBera. [udpakuumonnas pemeérka. YcioBue
HaOJIOCHUS TJIaBHBIX MAaKCUMYMOB IPH HOPMAJIbHOM MaJ€HUU
MOHOXPOMAaTHYECKOI0 CBETa C JJMHOW BOJHBI A Ha PEIIETKY C
nepuojioM d:

3.6.11 P

dsing,, =mi,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M

4.1.1 ['unore3za M. Ilnanka o kBantax. ®opmyna [Inanka: E = hv

®otonbl. DJHEprus GoToHa:
hc
4.1.2 E=hv=—=pc




Nmmynbe doToHa:

4.13 dororpdext. OnbiTel A.I'. CtoneroBa. 3akoHbl hoTodhdekTa
YpasHenue DitHmnTeitHa 1151 porodddekra:
ECl)OTOHa = ABbIxoja + EKI/IHmaX'
rae,
£ b hc
= V = —’
doToHa 2
4.14
hc
ABblxo,qa = hVKp = A_
Kp
2
meax
Erunmax = 2 = €Uz
JlaBneHue cBerta.
4.1.5 JlaBneHue cBeTa Ha MOJTHOCTBIO OTPAKAIOIIYIO IIOBEPXHOCTh U Ha
MIOJHOCTBIO MOTJIOUIAOLIYIO IIOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Imanerapnast Mogenb aToMa
[Toctynatet bopa. M3mydyenwme u morjomeHue (HOTOHOB TpH
IepeXoe aToMa C OJTHOTO YPOBHS YHEPTUHU HA JPYTrOi:
he
4.2.2 'hv””r = - = |EH _EH'J|
Y
JInHenyaTpie CIEKTPBI.
4223

CnekTp ypoBHEW SHEPTrUU aTOMa BOJAOPOAA:




E = —, n=1,23
i
43 OU3UKA ATOMHOI'O AIPA
431 Hyxnonnast moznens siapa ['eiizenOepra — MBaneHko. 3apsiy spa.
o MaccoBoe uucio siapa. M3oronsl
PannoakTuBHOCTS.
Aunbda-pacna;
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DJeKTpOHHBIN B-pacnan:
4.3.2 N N 0
X Y+ je+v,
[To3uTpoHHBIA B-pacna:
A A 0= , .,
s X—=0Y + jé+ v,
I'amma-n3nydyenue
3aKOH paJIM0aKTUBHOTO pacnajia:
-t
N(t) = Ny % 2T
433
[TycTh m — Macca paiMOaKTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy* 2T
434 S nepHble peakuuu. Jlenenue u CUHTES s1ep




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. «®u3uka. 11 knace. BazoBwlii 1 yray6aénnblii ypoBun. Yueonux» (aBTopsl — I'. 1. Mskuuies,

b. b. byxoBnes, B. M. Uapyrun).
2. «®u3uka. 10 kaacc. bazoBblii 1 yriry0aéHubiii ypoBHH. YueOHUK» (aBTOpHl — . SI. Msakwues,

b. b. byxosues, H. H. Cotckuit).

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. «®usuka. 11 kaace. BazoBblii 1 yriay6aénublii ypopuu. Yaednux» (aBTopsl — I'. . Mskuuies,

b. b. byxoBues, B. M. Uapyrun).
2. «®Puznka. 10 kaace. bazoBblii 1 yriry0aéHHbIiii ypoBHH. Y4eOHHK» (aBTOpl — . 5. Mskues,

b. b. byxosnes, H. H. Cotckwuit).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

—_—

. https://m.edsoo.ru

N

https://static.edsoo.ru/projects/case/2024/soo/phys/1/index.html

. .https://static.edsoo.ru/projects/case/2024/soo/phys/2/index.html

|95)

4. «®usnka ais Bcex» GeaepaibHbIil 00pa30BaTeIbHBINA MPOEKT, peaTn3yeMbIit
Ha 0a3ze MOTU : https://xn--80aeffgfbqlSdyawOk.xn--plai/u

AOKYMEHT NMOANMCAH
QNIEKTPOHHOW MOAMUCHIO

CepTuchnkat: 6FSBCBAF153004F40308444B4FDC892F

Bnapeneu: MYHULIMMANBHOE BIOXKETHOE OBLEOBEPA3OBATESIbHOE YYPEXXAEHWE FOPOLA KEPYN
PECNYBNNKN KPbIM "LLKOSA Ne 12 UMEHW FrEPOSA COBETCKOIO COKO3A H.A. BEJIAKOBA"
[OeicteuteneH: ¢ 28.08.2026 no 21.11.2027
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