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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢U3WKE HA YPOBHE CpemHEro oO0Imero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOKEHHWW W TPeOOBaHW K pe3yibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTelbHOW Mporpammsel, mpenacraBieHHbix B @I'OC COO, a
TaKxke ¢ yud€roM (enepasibHOil pabouel nmporpammsl Bocnutanus U Konuenuuu
npenoaaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX OPraHU3aLUsAX
Poccuiickoii @enepanun, peaan3yolnx OCHOBHBIE 00pa30BaTeIbHbIC POTPAMMBI.

[TporpamMma o pusmke onpeaenseT 00s3aTenbHOE TPEIMETHOE COIePIKaHNE,

yCTaHaBIMBAET PEKOMEHIYEMYIO TIOCIIEI0BATENbHOCTh U3yUEHUS TEM U Pa3zesioB

y4eOHOro mpeaMeTa ¢ y4€ToOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOrOo TMpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydarOIIHXCS.

[IporpamMma mo ¢usuke Ma€T MpPEACTABICHUE O IENAX, COACpPNKAHHUM, OOIIeH
CTpaTeruu OOYy4YeHHs, BOCIMTAaHUS M Pa3BUTUSA OOYYAIOUIMXCS CpPEACTBAMU
yuebHoro npeameta «®dusnkay Ha yriyOaEHHOM YpOBHE.

W3yuenne kypca (u3ukd yriayOJ€HHOTO YPOBHS TO3BOJISIET pealn30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAIIMH, HAMPABICHO HA CO3/IaHWE YCIIOBUH IS
IPOSIBJICHUS] CBOMX HUHTEIJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KayKIbIM
oOyyaromuMcsi, KOTOpble HEOOXOAMMBI JJii MPOJODKEHHUsT 00pa3oBaHUs B
Oopram3anusax mnpodecCHOHATBFHOTO 00pa3oBaHUS 1O Pa3IUYHBIM  (PHU3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIHATbHOCTSIM.

B mporpamme mo ¢QusmKe ONpeAensioTCsS IUIAHUPYEMBIE PEe3yNIbTaThI
OCBOEHHUS Kypca (PU3NKK Ha ypOBHE CpeHEro o011ero 00pa3oBaHusl: TUYHOCTHEIE,
MeTanpeIMEeTHbIE, IpeaMeTHble (Ha  yriayOn€éHHom  ypoBHe). HayuHo-
METOJI0JIOTUYECKOM OCHOBOW Il pa3pabOTKM TpeOOBaHMM K JIMUHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYaroIIuXCsl, OCBOMBIIUX
nporpaMmmy 10 (uU3MKe Ha YpPOBHE CpemHero oOmiero o0pa3oBaHus Ha
yriayOnEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/I.

[TporpaMMa no gpu3MKe BKIIIOYAET:

IUTAHUPYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (PU3UKU Ha YIiTyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIC PE3YyIbTATHI IO TOJaM 00yUYEHUS;

coJiepkanue yaeOHoro mpeaMera « Pu3nkay 1mo rojaaM o0ydeHHs.

[IporpaMmma mo ¢u3mKe HMeeT NPUMEPHBIN XapakTep W MOXKET OBITh
UCIOJIb30BaHa YUYUTENIAMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX pabOYMX IPOrpaMMm.

[TporpaMMa no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTENIEH U
IPEIOCTaBIsAECT BO3MOXKHOCTH JJI pPEATU3aluU  Pa3IM4YHbIX METOJUYECKUX
MOJIXOJOB K MpEmofaBaHUI0 (M3UKH Ha YIIIyOJEHHOM YPOBHE MPH YCIOBHH
COXpaHEHHUs 003aTeILHOM YaCTH COACPKAHM Kypca.



duzuka kKak Hayka O HamOoyiee OOLIMX 3aKOHAX MPUPOJBI, BHICTYIAs B
KayecTBE Y4eOHOro IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpy»katouieM Mupe. [IKoapHBIN Kype UMK — cCUCTEeMOOOpa3yroInii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB M SIBIICHUM, H3Yy4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusuyeckoir reorpadueit m  actpoHomuei. Mcmonb3oBaHME U AKTUBHOE
OpUMEHEHHE (PU3MUECKUX 3HAHUM OIpenenwio Xapakrep U OypHOE pa3BUTHE
pa3HO00pPa3HBIX TEXHOJOTUH B cepe IHEPTreTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCa,
NOJIYYEHHUsS] HOBBIX MAaTe€pUalOB C 3aJaHHBIMU cBoWcTBamMu. W3yueHue ¢u3uku
BHOCUT OCHOBHOM BKJIaJ B (pOPMHpPOBAHUE €CTECTBEHHO-HAYYHOW KApTHUHBI MHpa
oOyuaromerocsi, B pOpMHUpOBaHUE YMEHUN NMPUMEHATh HAYYHBIH METOJ MO3HAHUS
IIPU BBIMOJIHEHUU UMU YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca pu3nku Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHUs MOJI0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISAETCSA JIOTHYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepHuall U3 BCEX pa3/ieioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepwal Kypca (pusuku
o0beMHEH BOKpYr (u3mueckux Teopuidl. Bemymmm B Kypce sBIseTCS
(dopMupOBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€puH, BEIIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanusanus TPEAIONaracT HCHOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (hU3MYEeCKONH HAyKH, OCMBICICHHE CBS3M Pa3BUTHS
¢u3nkun ¢ pa3BUTHEM OOLIECTBAa, a TaKXKE C  MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriry0Ji€HHOTO YpOBHS
IpeAnoiaaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOIMYECKHX
IIPUIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmaTpuBarOTCA Ha
ypOBHE OOIIMX MpPEICTaBICHUM M COBPEMEHHbBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea »3konozuzayuu peannusyercss NOCPEACTBOM BBEICHUS JJIEMEHTOB
CONIEp)KaHMUs, TOCBAMIEHHBIX OKOJOTHUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakKe OOCYXICHHS
po6JieM pallMOHAIIBHOTO NPUPOIONIOIb30BaHUS U SKOJIOIMUECKON 0€30M1aCHOCTH.

OcBoeHue coaepKaHusl MPorpamMmbl MO (U3HUKE JOHKHO ObITh MOCTPOEHO HA
NPUHIIMIIAX CHCTEMHO-JIEATEIBbHOCTHOTO moaxona. s pusuku peanuzanus STUX
MPUHIIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHIUH CAMOCTOSTEILHOTO IKCIIEPUMEHTA KaK
MIOCTOSTHHO JIeHCTByIOmero ¢akropa ydebHoro mporecca. g yrimyOonéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSATEIBHOTO YYEHHYECKOIO0 JKCIIEPUMEHTA,



BKJIFOUAIONIETO (DpOHTANbHBIE YYEHHUYECKHE OIBITHI MPU HM3YYECHUH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anud (U3NYECKOro MpakTUKyma. B mepBom ciyuae
MPAaKTHKYM TpoBoauTcs nubo B koHre 10 u 11 kmaccoB, 1100 mocie mepBoro u
BTOPOrO TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmocod — 370
UHTErpanus paboT MpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX pabdoOT, KOTOphIE
IPOBOASATCS B Ipoliecce M3ydyeHHs pasaena (temsl). Ilpu sToM mox pabotamu
PaKTUKyMa OHUMAETCSl CAMOCTOSITEIbHOE MCCIEIOBAHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BU1a O€3 MOIIaroBO HHCTPYKLIHH.

B nporpamme 1o ¢Qu3Mke cucTeMa yYEHHYECKOrO HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeACTaBiIeHa €AUHBIM IepeuHeM. Buioop
TEMaTUKHU JJI1 3THX BHJIOB YYEHUYECKHUX MPAKTUYECKUX PAOOT OCYIIECTBIIACTCS
YYaCTHHKaMU 00pa30BaTEIbHOrO MpoIEcca UCXOAs U3 OCOOEHHOCTEN MOYPOYHOTrO
IUTAHUPOBAaHMSI M OCHamieHusi kabunera Qusuku. [Ipm sToM oOecmeuynBaeTcs
OBJIaJICHUE OOYYaIOUIMMHUCS YMEHUSMH TPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEW (DU3MUECKUX BEJIMYUH U IOCTAaHOBKY
OMBITOB MO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

Bosbiioe BHUMaHUE yAENISIETCS PEMICHUIO PACUETHBIX M KAUECTBEHHBIX 3a/ad.
[Tpu 3TOM 111 pacU€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 33Ja4M C SIBHO 3aIaHHOU
U HESIBHO 3aJJaHHOU (PM3MYECKON MOJEIBIO, TIO3BOJISIONINE PUMEHATh U3yUYEHHBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pazfena Kypca, TaKk M HHTETpupys
IIPUMEHEHUE 3HAHMM W3 pa3HbIX pas3aenoB. Jlnsgd KayecTBEHHBIX 3aaad
OPUOPUTETOM SIBJISIFOTCS 3aJaHusl Ha OOBSICHEHHWE/TIpEACKa3aHuEe MPOTEKaAHUs
(¢u3nyecKux SBJICHUI U MPOLECCOB B OKPYKAIOIIEH KU3HH, TpeOyrolue BpiOOpa
(du3nyecKoil MoAeIu sl CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPIOC COO k wmarepuasbHO-
TEXHUYECKOMY OOCCIEYCHHIO y4eOHOTO Iporecca Kypc (Pu3uku yriayOnEHHOTO
YPOBHS Ha YPOBHE CPEIHET0 00IIero 00pa30BaHus TOJDKEH U3Y4aThCs B yCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere GU3MKKA JOHKHO OBITH HEOOXOAMMOE
1abopaTtopHOe OOOpYIOBAaHUE JJIsi BBIIOJHEHUS YKa3aHHBIX B IpPOrpaMMe I10
(¢u3rMKe YYEeHHYECKHX ONBITOB, JaOOPAaTOPHBIX padOT U paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyT0BaHHE.

JlemMoHCTpanioHHOE  000pyaIoBaHHe (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U 00€CHe4YMBAaeT IOCTAaHOBKY
NEPEYUCIIEHHbIX B HporpaMme 1Mo (U3MKE KIIOUYEBbIX JEMOHCTpalUui i
UCCJIEIOBAHMUS  W3Y4Yae€MbIX SIBJIGHUA W  MPOLECCOB, ASMIHUPUYECKUX H
(yHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlaGopaTopHoe 000pymOBaHHE IS YYCHHYCCKHX IPAKTHYECKUX padoT
dopMupyeTcss B BUJE TEMATUYECKUX KOMILUIEKTOB M OOECIEUMBAETCA B pacuére



OJIHOTO KOMIUIEKTa Ha JBYyX oOyvaromuxcs. Temarndyeckue KOMIUIEKTBI
71a00paTOpHOTrO O00OPYAOBAHUS JOJKHBI OBITH IOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(POBHIX J1a00paTOpuil.

OCHOBHBIMU TIENIIMA W3Y4YCHHs] (PU3UKH B OOIIEeM 0Opa3OBaHWU SIBISIOTCS:

(dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOyYarolMXCs K HayyHOMY
V3YYEHUIO TPUPOABI, PA3BUTHE WX HHTEIUIEKTYaIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O Hay4HOM METOJE MO3HaHUA U (popMUpOBaHHE
MICCJIEIOBATENILCKOIO OTHOWIEHUS K OKPYKAIOIUM SIBJICHUSM;

(opMupOBaHHE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJsibTaTa U3Y4eHHs] OCHOB
CTpOCHHS MaTepuH U (PyHTaMEHTaJIbHBIX 3aKOHOB (PU3HUKY;

dbopmMupoBaHUe YMEHUN OOBACHSITH SIBJICHUS C UCHOJIb30BaHUEM (DPU3UUECKUX
3HAHWM U HAYYHBIX JOKA3aTEIbCTB;

(dopMupoBaHUE NPEACTABICHUA O pPOIM (PU3UMKU JUId Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE IPEICTABICHUM 0 BO3MOXHBIX  cdepax Oymymieit
npoecCHOHANBPHON  ACATENBHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
nanbHeneMy o0y4eHHIO0 B 3TOM HaIlpaBJICHUN.

JlocTmkeHne 3TUX Leied oOecreuynBaeTcsl pelieHUeM CIeAyIONINX 3a1ad B
npouecce U3y4eHus Kypca GU3NKU Ha YpPOBHE CPEIHET0 00111ero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3HUECKMX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJSIpHyI0  (pusuky,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMupoBaHHE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUA AJIs1 OOBSICHEHUS
¢u3nyecKux SIBICHUNA B MPUPOAE U JJIsl NPUHATUSA MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM KM3HHU;

OCBOGHHE CIIOCOOOB pEIHICHHS pPa3IMYHBIX 33Jad C SBHO 3a/JaHHOMN
¢usnyeckoil MoJENbIO, 3a/4ay, MOAPA3yMEBAIOUIMX CAMOCTOSTEIBHOE CO3JaHUE
¢usnyeckoil Mopenu, aJeKBaTHOM YCJIOBHSM 3aJaud, B TOM 4HCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHUMaHWEe (U3NYECKUX OCHOB W NPHUHIMIIOB JCUCTBUA TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX MPOLIECCOB, UX BIHUSHUS Ha OKPYKAIOLIYIO CPENy;

OBJIAJICHUE METOJJAMHU CaMOCTOSITEJILHOTO IUIAHUPOBAaHUS W TNPOBEICHUS
(¢u3nYecKuX 3KCIEPUMEHTOB, aHajdW3a W HUHTEpIpeTaluuu HUHpOpMaLUH,
OnpeaeieHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJIOBUHU IJisl PAa3BUTHUS YMEHUN NPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH;



pa3BUTHE MHTEpeca K cepam mpodeccrnoHaTbHON AeATETPHOCTH, CBI3aHHOM
¢ Ghu3HKOIA.

B cootBerctBun ¢ TpedoBanusmu PI'OC COO yrayOnéHHBIN ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®dusmka» Ha YpPOBHE CpEIHEro OOIIEeTo
oOpa3oBaHHUsl BBIOMpAETCAd OOYyYAOIIMMHCS, I[UIAHUPYIOIIUMH TPOIOJIKEHHE
00pa3oBaHMsl MO CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIISL.

Ha usyuenue gusuku (yriayOn€éHHBIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIIETro
obpazoBanms orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 9acoB B HEIENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMmme 1o ¢uU3MKE TEpeueHb JabopaTOPHBIX U
MPAKTUYECKUX pPalbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOD
MpPOBENCHHUS JTA0OPATOPHBIX pPabdOT M OMBITOB € YYETOM WHAWBUIYATbHBIX
0COOEHHOCTEH 00yUJarOIIMXCH.



COAEPKAHUE OBYUYEHUA
10 KJTACC

Pa3znen 1. Hayunblii MeTO/ NO3HAHUSI TPUPO/BI.

®duszrka — pyHIaMeHTalIbHAs HayKa o mpupojae. HayuHblil MeTos mo3HaHus 1
METO/Ibl UCCIIEIOBaHUS (PUBNUYECKUX SBJICHUM.

DKCIEPUMEHT U TEOpHsl B MpoIecce Mo3HaHusi npupojabl. Habmonenue u
HKCIIEPUMEHT B (PU3UKE.

Crioco0b1  M3MepeHusi (U3MYECKUX BEIMYHMH (aHAJIOTOBBIE W IH(POBHIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  Qusmyeckux BenuuuH  (aOCONOTHAs U
OTHOCHTEIIbHAS).

MopenupoBanue QuU3NMUECKUX SIBJICHUNA M MPOIECCOB (MaTepuaibHas TOUKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAs KUJKOCTh, HWJCaJbHBIA a3, TOYCUHBIN
3apsan). ['unoreza. @u3nueckuii 3aK0H, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3nyecKas
TEOPHSL.

Pons u Mecto ¢uszuku B (HOpMUPOBAHMM COBPEMEHHOW HAyYHOU KapTHHBI
MHUpa, B IPAKTUYECKON JEATEIbHOCTH JIFO/ICH.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie pabomuoi, npaxmukKym.

N3mepeHre cuiibl TOKAa W HANPSHKEHUS B LEMH TOCTOSIHHOTO TOKa MU
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoii gaboparopueit o ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYUH MPU MOMOIIU KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrkKeHHUE. OTHOCUTEILHOCTh MEXAaHMUYECKOTO JBUYKEHUS.
Cucrema otTcuéra.

[Tpsimast m oOpaTHAs 3a1a91 MEXaHHUKH.

Pannyc-BekTop MarepuaibHOW TOYKHM, €ro MNPOEKUUH HAa OCH CHUCTEMBI
koopauHat. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHHUE MaTepUaIbHOW TOUYKH, MX IPOCKIHUH HA OCH CHUCTEMbl KOOpAWHAT.
CrnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE PSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOpAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaT€pUaJIbHONW TOUYKU OT BPEMEHU U UX
rpadukmu.

CBoOomHOe mameHue. YcKopeHrne cBOOOAHOTO TajcHUs. JIBmkeHue Tena,
OpOIIEHHOTO0 TOJ YIJOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKHU OT BPEMEHU U UX IpaUKU.



KpuBommHenHoe  nBukeHue. JIBMKEHHE  MATEpPHAIIBHOM  TOYKH IO
OKPY’KHOCTH. YTIJIOBasi U JIMHEHHas ckopocTh. Ilepuon u yacrora oOparieHus.
LlenTpocTpeMuTenbHOe (HOpMaNIbHOE), KacaTelbHOE (TAHM€HIMAIBHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIOMETD,
JBIDKEHUE CHapsoB, LENHbIE, IIECTEpEHYATBIE W PEMEHHBIE IEepeladH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpauuu.

Mopnenps cucTemMbl OTCUETA, WIUTFOCTPALMS KUHEMATUYECKUX XapPAKTEPUCTHK
JBUYKCHHSL.

Crioco0b! Hccne10BaHus IBUKEHHM.

WnmrocTpanus npeaesibHOro nepexoaa i U3MEpeHHe MrTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne TBMKEHUH C UCIIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBmxeHus Ttena, OPOUIEHHOTO IMOJ YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopoCcTH py IBHKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTII0BO CKOPOCTH B PEAYKTOPE.

CpaBHEeHUME TyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHHS OJHOTO U TOTO KE
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomoi, RPAKMUKyM.

M3y4yeHne HEpaBHOMEPHOTO JBH)KEHMS C LEIBIO ONPEIEIECHUSI MITHOBEHHOU
CKOPOCTH.

W3mepeHne yCKOpeHHs MpU MPSIMOJMHEWHOM pPaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIpM PAaBHOYCKOPEHHOM
JBUKCHH.

WN3mepenne  yckopeHuss  CBOOOJHOro  majeHuss  (peKOMEHIOBAaHO
WCIIOJIb30BaHUE ITUGPOBOMA TaOOpaTOpUN).

W3ydyenue [ABWKEHUs Tena, OpPOIIEHHOTO TOpHU3OHTanbHO. [IpoBepka
TUIOTE3bl O NPSIMOM IMPONOPUUOHAIBHOM 3aBHUCHUMOCTH MEXAY JNAIBbHOCTBIO
NI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yyeHue NBUKEHHS Tela MO OKPYXHOCTH C IOCTOSSHHOM MO MOIYIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCHUMOCTH Iepuoa oOpallleHuss KOHMYECKOro MasiTHHKa
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. MuepuumaneHble cucremsl orcuéra. [IpuHimn
oTHocuTenbHOCTH ['anunes. HemHepuuaneHble cucTeMbl OTcuéra (OmpesaeseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3unyu CHil.

Bropoii 3axkoH HeroTOHa 17151 MaTepUanbHOM TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. OKBHUBAJIECHTHOCTb TI'PaBUTALMOHHOM U
WHEPTHON MAaCCBI.

Cuna TskecTU. 3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHbIO IUIAHEThl W OT reorpaduyeckoid MHUPOTHL. JIBHXKEHHE
HEOECHBIX TeJl M UX cIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, aBmxkymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenue. CHila TpPEHUSA CKOJIBXKEHUS W CHJIA TPEHHUS
nokost. Koapduuument tpenus. Cuna conpoTUBICHMsI NMPHU JABIKEHUU Tella B
KUIKOCTH WIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABUKECHUS.

Hasnenue. ['mapocraruueckoe napienue. Cuna Apxumena.

TexHU4ecKrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: IMOIIIUITHUKH,
JIBHYKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Hemoncmpayuu.

HabGnronenue nBM>KEHMs Tell B MHEPLUUAIbHBIX U HEMHEPIUAIBHBIX CUCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEBHOCTH.

Kauenue nByX HLWIMHAPOB WIHM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  PABHOJCWUCTBYIOIIECH  MPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cril, BOZHMKAIOIMIUX B PE3YIBTATE B3aUMOJCHCTBUS TEN.

M3mepeHne Macc 1o B3auMOIEUCTBHIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOIBEME U I1aICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomoi, RPAKMUKyM.

N3mepeHne paBHOIEHCTBYIOIIEH CUJI IIPH IBUYKEHUHU OpycKa 110 HaKJIOHHOM
IJIOCKOCTH.

[IpoBepka THMOTE3bI O HE3aBHCHUMOCTH BPEMEHHU IBMKEHHsI Opycka Io
HAKJIOHHOU IUTOCKOCTH HAa 33JaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYXUHE H
PE3UHOBOM 00pa3siie, OT uX JeopMariuu.

N3ydeHne NBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepes
JIETKUH OJIOK.

W3mepenune kodpuIimeHTa TpeHUs M0 BEIIMYUHE YIiIoBOro Koddduimenra
3aBUCUMOCTH Frp(N).

HccnenoBanue qBuxKEeHMs OpycKa M0 HAKIIOHHOW IJIOCKOCTH C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUSI.

W3yuyeHue NBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpHoe Teno. llocTymarensHoe M BpallaTrenbHOE JBUKEHHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl.
CrnoxxeHue cuJil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcroiunBoe, HEyCTOMUHNBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE TIIPOLECCHI: KPOHIUTEHH,
CTPOUTEBHBIN KpaH, pe€TyaTbie KOHCTPYKIIMH.

Hemoncmpayuu.

VY cnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomoi, RPAKmMuKym.

HccnenoBanue yciaoBUM pPaBHOBECUS TBEPAOrO TEJA, HUMEIOIIETO OCh
BpAIICHHUSI.

KoHcTpynpoBaHHe KpOHIITEWHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne yCTOMUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IIJIOMIAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenus 6 Mexanuke.

MMITyibC MaTepHagbHON TOYKH, CUCTEMBI MaTEpPUAIIBHBIX TOYEK. LleHTp Macc
CUCTEMBI MaTepUAIIbHBIX TOUYEK. Teopema o IBHUKEHUH LIEHTpa Macc.

VIMITyJIbC CHJIBI M ©3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

MomeHT nmMmmysabca MarepuainbHOoi Touku. [IpencraBieHue o COXpaHEHHU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX HOJISX.

Pabora cuibl Ha MaloM W HAa KOHEYHOM IMepememnieHuu. [ paduueckoe
npecTaBiICHUE PaOOTHI CHIIBI.

MoOnHOCTh CHJIBI.
Kunerndeckasi sHeprusi MarepualibHON TOukd. Teopema 00 M3MEHEHUU
KMHETHYECKOW SHEPTHH MATEPUATIbHON TOUKH.



[loTeHuMalbHBIE W HEMOTEHIMANbHbIC CHIbl. [loTeHUMalbHAs SHEPrusl.
[ToTenmnmanbHas sHEprust ynpyro negopmupoBaHHOU mpykuHbl. [loTeHInampHas
SHEPIusl Tela B OJHOPOJHOM TPaBUTALMOHHOM moJjie. IloTeHunanbHas >HEprus
Tejla B TPAaBUTAIIMOHHOM TI0JIE€ OJTHOPOJIHOTO IIapa (BHYTPU U BHE Iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUYECKAs CKOPOCTb.

Cs3b pabOThl HEMOTEHIUAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYECKON
SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHune bepHynnu I MOCATBHOM >KUJIKOCTHM KaK CIEJICTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOUN SHEPTUU.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEP, MNPYNKUHHBIA TMHUCTOJET, TUPOCKOM, (UTYpHOE KaTaHHE Ha
KOHBKaXx.

JHemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHHUE.

N3mepeHre MOIIIHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPIIICHUN padOTHI.

B3anmHble npeBpallleHUs] KWHETUYECKON W MOTEHLIHAIBHOW SHEPrUil MpH
JEUCTBUU HA TEJO CHUJIBI TSYKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHue YHEPTUH MPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomuoi, npaKmuKym.

N3mepeHne nuMitysbca Teaa o TOpMO3HOMY Iy TH.

W3mepenne Cuiibl TSITH, CKOPOCTH MOJEIH DJIEKTPOMOOWUIISE U MOUTHOCTH
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TEJIa C UMITYJIbCOM CHUJIBI.

HccnenoBanue coxpaHeHUs UMITYJIbCA ITPU YIIPYTOM B3aUMOICUCTBHUU.

N3mepenre KHHETUYECKOW SHEPTUU TeJla 0 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUSI TOTCHIIMAIIBHONW SHEPTUU MPY>KUHBI C pabOTON CHIIBI
TPEHUSL.

Omnpenenenne pabOTHI CHIIBI TPEHUS TPH ABHKCHUU Tela 1O HAKIOHHOU
IJIOCKOCTH.

Pa3znen 3. MoJiekyisipHasi Gu3MKa ¥ TepMOJAUHAMUKA.

Tema 1. Ocno6vl MONEKYIAPHO-KUHEMUUECKOT MEOPUU.

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIApHO-KuHeTnYeckon Teopun (MKT), wux
ombITHOE oOocHOBaHue. J(uddys3ms. bpoyHoBckoe aBmKeHHE. XapakTep
JBIKCHUSI W B3aWMOJICUCTBUS YaCTHUI[ BemlecTBa. Mojenu CTpOCHUsi rasos,
KUIKOCTEH W TBEPIBIX Tl U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE JTHUX



Mozeneil. Macca u pasmepbl Mojekyn (atomoB). KonuuecTBo BelecTna.
[TocTosinHass ABoraapo.

TemoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usaMepenus. [llkana
temmneparyp Llenscus.

Mogens naeanbHOro ra3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUM: YACTHULIBI
ra3a JBH>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOconoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJeaJbHOM Tra3e C IIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
MPE/ICTABICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3b  MEXIy JaBICHUEM M  CpPEAHEH  KUHETUYECKOW  SHEeprueu
MOCTYNAaTEILHOIO TEIJIOBOTO JBUXKEHUSI MOJIEKYJl HACalbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEPATYPhl TEPMOJIUHAMUYECKOM CUCTEMBI CO CPEIHEH
KUHETUYECKOU SHEPruei MOCTyNnaTeIbHOIO TEIIOBOIO IBUKEHUS €€ YaCTHII.

TexHu4yeckre yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoTy4YeHHEe HAaHOMATEPUAJIOB.

emoncmpauyuu.

Mopenu IBU>KEHUS YaCTHI] BEIIECTBA.

Mopenb G6pOyHOBCKOTO JBUKEHUS.

Buseopomnuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO IBHYKCHHUSI.

Juddy3us :KUIKOCTEN.

Mogens onsita IlITepHa.

[IpuTs>KEHUE MOJIEKYI.

Mogenu KpUCTAUIMYECKUX PELIETOK.

HaGnronenue u uiccrietoBaHne U30MpOIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomaol, NPAKMUKYM.

HccnenoBanue mporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECUS TPHU
TEIJI000MEHE MEXKTY TOPSUYEH U XOJIOTHOM BOJIOM.

W3ydyeHne H30TEPMHUUECKOro TMpolecca (PEKOMEHIOBAHO MCIOIb30BAHUE
1 poBOI TabopaTOpun).

N3ydenne n30X0pHOTO mporieccea.

W3yuyenune n3obapHOTO TIporiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunbol.

Tepmoaunamuueckas (TJl) cucrema. 3amaHuie BHEIIHUX YCJIOBUH s
TEPMOJMHAMHYECKON CUCTEMBbI. BHeEllIHNE U BHYTpEeHHHE napameTpsl. [lapamerprl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYECHUS BEJIWYWH, OINHCHIBAIOLINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauwanmo TtepmoauHamuku. (CamMoOnpou3BOJIBHAS — pellaKcalus
TEPMOJIMHAMHYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mojenb uHIEUIBHOTO Ta3a B TEPMOJMHAMHKE — CHUCTEMa YpPaBHCHMI:
ypaBHeHHEe MenpaeneeBa—KianeipoHa W BBIPAXKEHHUE [JI1 BHYTPEHHEUW JHEPIUU.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIM: HU3Kasi KOHIEHTPALUS YaCTHUIl, BHICOKHE
TeMIeparypsl. BelpaxkeHue 1jis BHYTPEHHEH SHEPrUuv OJHOATOMHOIO HJCAJIbHOTO
rasa.

KBa3ucraTuueckue U HeCTaTUUECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOANHAMHUKE. Beranciaenne padoTsl mo rpaduxy
npoiecca Ha pV-auarpaMmme.

Tenmonepenaya  kak  CIoco0  M3MEHEHHST ~ BHYTPEHHEM  DHEpPruu
TEPMOJMHAMHYCCKOW  CHCTeMBl 0e3  coBepmieHus paborel.  KoHBekmws,
TEIUIONPOBOJHOCTD, U3TyUYECHUE.

KomnuectBo TemnoTel. Temno€éMKOCTh Teja. YenbHas W MOJISIpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHHME Maiiepa. YaenpHas TEIUIOTa CropaHUs
ToruiMBa. Pacuér koiuuecTBa TEIUIOTHI TpH Temuonepenade. llonstue 006
aanabaTHOM IpoIlecce.

[lepBbIii  3aKkOH TEpMOJAWHAMUKU. BHyTpeHHsas osHeprus. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HM3MCHCHHUS  BHYTPEHHEH  DHEPrUu
TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEepMOAMHAMHKM JUISI PABHOBECHBIX IIPOLIECCOB: 4YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBI MPOXOAUT
eAMHCTBEHHAs agradara. AGCONMIOTHAS TeMIlepaTypa.

BTopoii 3akoH TepMOAMHAMHUKHM JUIi  HEPABHOBECHBIX  IIPOIIECCOB:
HEBO3MOXKHO TIepeiaTh TEIUIOTY OT 00Jiee XO0JIOJHOTO Telia K 6ojee HarperoMy 6e3
kommneHcanuu (Knaysuyc). HeobpatumMocTs IpUpOIHBIX MPOIIECCOB.

[Tpunuumne! aecters TerioBbix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn Kapho.

DKOJOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JABUrartesie. TemnoBoe
3arpsi3HEHUE OKPY’KAIOIIECH CpeIbl.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOIECCHl: XOJIOIUIBHUK,
KOHJUITMOHED, AW3EIbHBIA W KapOIOpaTOPHBIM JBHUTATENH, IapoBas TypOWHa,
MOJIyYCHUE CBEPXHU3KUX TeMIIepaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
HCIIOJIb30BaHUEM TETUIOBOTO HACOCa, YTUIU3AIUsA OMOOPTraHMYeCKOTO TOIIMBA IS
BBIPAOOTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUH.

Jemoncmpauuu.

M3meHeHne TeMnepaTryphl Mpu aauadaTHYeCKoOM paclIupeHUH.

BoznymHoe orauso.

CpaBHEHUE Y/ICJIbHBIX TETUNIOEMKOCTEH BEIIECTB.



CriocoObI M3MEHEHWsT BHYTPEHHEH YHEPTUH.

HccnenoBanue aquabaTHOTO Mpolecca.

KoMmnbroTepHble MOIEIH TEMIIOBBIX JBUTATENCH.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie pabomuoi, npaxmukym.

N3Mepenue yaenpHON TEMI0EMKOCTH.

HccnenoBanune mporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBS3M HHEPIUU MEXKMOJEKYISIPHOTO B3aUMOJCHUCTBUSL U
TEMIEPATYPbl KUTICHUS KUJKOCTEH.

Tema 3. Aecpezamnuie cocmoanusn eeuiecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcamus. VMcnapenwe u KumneHue. VY enbHas
TEIJI0Ta MapooOpa30BaHUSI.

HaceblllieHHble W HEHACBINIEHHbIE mnapbl. KauecTBeHHass 3aBUCUMOCTh
MJIOTHOCTH M JABJICHUSI HACBIIICHHOTO Mapa OT TeMIEPaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITepaTyphbl KUIIEHHS OT JIaBJICHUS
B KUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCOIOTHAS U OTHOCUTEIbHAS BJIAKHOCTb.

TBépnoe Teno. Kpucramnmnueckue u aMmopdHbie Teaa. AHU3O0TPOIUs CBONCTB
KpuctaiuioB. [lmaBieHne W KpucTaluid3auus. YAelbHas TEIUIOTa ILJIABJICHHUS.
CybOnumariusi.

Hedopmaruu TBEpaoro tena. Pactsxenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacuiupeHue KUAKOCTEH M TBEPIBIX Tell, OOBEMHOE U JIMHEHHOE
pacuimpenre. AHrapMOHM3M TEIUJIOBBIX KOJI€OaHUN YaCTHUI] BEIECTBA KaK MPUYHHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX MEPEX0/IaAx.

VYpaBHeHUE TEMIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsDKeHHE. KO3 (UIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumnsipusie siBnenus. JlaBiaeHue noa UCKPUBIEHHON MTOBEPXHOCTHIO KUJIKOCTH.
®opmyina Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTUYECKHE TMPOIECCHI:  KUJKHUE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEepUaIIbI.

Jemoncmpavuu.

TerioBoe pacmupeHue.

CBoJCTBa HACBIIIEHHBIX MTAPOB.

Kunienune. Kunenuve rpv moHM>KEHHOM JABJICHUU.

N3mepenne cruitbl HOBEPXHOCTHOTO HATSYKEHHS.

OMNBITHI C MBUTBHBIMHU TIJIEHKAMU.

CmauuBaHme.



KanunnspHsie SBIICHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

Croco0ObI M3MEpPEHUS BIAYKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasl nedopmarnimii.

Habmonenue manpix nedopMariuid.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomuoi, npaxmukym.

N3ydeHne 3aKOHOMEPHOCTEN NCTTAPEHUS JKUIKOCTEN.

N3Mepenue yaenpHON TEMIOTHI MIABICHUS JIbJA.

M3ydeHne CBOVCTB HACBHIIEHHBIX MTAPOB.

N3mepenne aOCONIOTHON BIaKHOCTH BO3JyXa W OIIEHKAa Macchl MapoB B
ITOMENICHUMU.

N3mepenne kordduiieHTa noBEpXHOCTHOTO HATSYKEHUS.

N3mepenue moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMalliil  PE3WHOBOrO  o0pas3na OT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noie.

DJNeKTpu3alus Tea U €€ NposIBICHUA. JJNEKTpuueckud 3apsa. JlBa Buaa
ANEKTPUUYECKUX 3apsiioB. [IpOBOOHUKHM, JUAJIEKTPUKUA U TMOJYHIPOBOJIHHKHU.
DJIeMEHTaPHBIN ANEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

BzaumoneiictBue  3apsnoB.  Toueunsle  3apsaapl. 3akoH — Kynona.

DnekTpudeckoe nojie. Ero gercrere Ha JIEKTPUYECKHUE 3APSIbI.

Hampsox€HHocTh  anekTpuueckoro  moss.  IIpoOueiii  3apan.  Jlunum
HaIPsHKEHHOCTH 3JIEKTPUUECKOro NoJs1. OHOPOAHOE AIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JEKTPOCTATUUYECKOr0 MOJisl. Pa3HOCTH MOTEHUHMANIOB M
HarnpspbkeHue. [loTeHnuanbHass >HEprus 3apsga B SJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH TOJS U PA3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTAaTUYECKOro TMojis (Kak OJHOPOJHOTO, Tak H
HEOTHOPOHOTO).

[IpyuHLIMT CyNIEPIIO3ULINY AIEKTPUUECKUX MOJEH.

[Tone Ttoueunoro 3apsiga. [lome paBHOMEpHO 3apspkeHHOU cdepbl. [lone
PaBHOMEPHO 3apsLKEHHOro mo o0bémy 1mapa. [lone paBHOMEpPHO 3apsKEHHOMN
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JUHUN HANpsDKEHHOCTH JTHX TOJIEH U
SKBUMNOTECHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JvdnexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jvsnexrpruueckas
IIPOHULIAEMOCTb BEILIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOPA.

[TapannensHOE coeuHEHUE KOHAEHCATOPOB. [locnenoBaTeibHOE COETMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

JIBrmkeHne 3aps>KEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI: JIIEKTPOCKOIL,
DIIGKTPOMETP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE DJICKTPOIPHOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

emoncmpauuu.

YCTpONCTBO M IPUHIUII JIEUCTBUA DIICKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIJIEKTPUYECKOE TTOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Monens anmekTpocratudeckoro reaeparopa (Ban e I'paada).

[TpOBOTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allnTa.

Y CTpONCTBO U AEUCTBUE KOHAEHCATOPA ITOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  AJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIONIATU
IIJIACTUH, PACCTOSAHUS MEXIY HUMH U TUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOTO MOJISI 3apsSKEHHOTO KOHAEHCATOPA.

3apsiaka u pas3psika KOHJIEHCaTopa Yepe3 pe3nucTop.

Yuenuueckuii axcnepumenm, nadopamopuvie padoomol, RPAKMUKYM.

OueHka Ci1 B3aUMOJEHUCTBUS 3aPSKEHHBIX TEIL.

HaGmronenue npeBpaliieHus SJHEPTUM 3aps>KEeHHOTO KOHJIEHCATOpa B DHEPT U0
W3JIyYEHUS CBETOAUOA.

N3yueHue mpoTeKaHus TOKa B LIEH, COACPIKAIIEH KOHIAECHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIIMAJIOB (HampsiKEHUs) npu
MOCJIETIOBATEILHOM COCIMHEHUHN KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHACHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmosannwlii 3.1eKmpuuecKuil mok.

Cuna toka. [TocTosHHBIHM TOK.

YcioBusi CymieCTBOBaHUSI MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHMKM
toka. Hanpsoxenne U u O/1C €.

3akoH Oma Jj1s1 y4acTKa IeIu.

DJIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJHOTO IIPOBOJAHUKA OT €ro JIMHbI U IUIOMIAAX IIOTIEPEYHOrO CEYCHUS.
VY 1enbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MApaAIEIbHOE, CMEIIAHHOE COCIMHEHHUE MPOBOJHUKOB.
Pacuér pazpeTBnéHHBIX ekTprueckux mnenei. [Ipasuna Kupxroda.



PaGota snextpuueckoro Toka. 3akoH [[xoynsi—JIenma.

MOUTHOCTh 3JEKTPUYECKOro Toka. TerioBas MOIIHOCTh, BhIAENsSEMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTHUBJICHHE HMCTOYHWMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOM Iiemu. MOIMHOCTh HCTOYHHKA TOKa.
KopoTkoe 3ambikaHue.

KonneHncaTop B 11e1y MOCTOSTHHOT'O TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE ITPOLECCHL: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK ICKTPUUECKOU SHEPTHUH.

emoncmpauuu.

W3mepenne cuiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHUS JJIsl pEe3UCTopa,
JIaMITbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh CONPOTUBIICHUS LWJIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS TIPU TOCTOSIHHOM
HaIPsKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coeiuHeHust ICTOYHUKOB ToKa, DJIC Oarapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXK]Y MOJI0CaMU MCTOYHUKA TOKa
OT CWJIbI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomuoi, npaxmukKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yIenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui JIAMIIbI
HaKaJIMBaHUSL.

VYBenuueHue npenesia u3MepeHus amnepmeTpa (BoJIbTMETPa).

N3mepenne 3/1C v BHYyTPEHHETO COPOTUBJICHUSI ICTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctd DJIC raJibBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXK]Y MOJI0CaMU MCTOYHUKA TOKa
OT CWJIBI TOKA B IIETIH.

HccnenoBanre 3aBUCUMOCTH MTOJIE3HON MOIIIHOCTH MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku 6 paznuunwlx cpeoax.

DJNeKTpUYECKas MPOBOAMMOCTh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAsS
MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTh COIPOTHUBIICHHS] METAJLUIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTb.



DIIEKTPUYECKHM TOK B BaKyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CoOcTBeHHas 151 IIpUMECHAs IIPOBOJAUMOCTH
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1oynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DJICKTPOJUTHYECKAS TUCCOLUALMS.
DnekTponus. 3akoHbl Papanes 11 SIEKTPOIU3A.

OneKkTpuyeckuii TOK B raszax. CamMOCTOSATENBHBII M HECAMOCTOSITEJIBbHBIN
pa3psia. PaznmuyHble TUIIBI CaMOCTOSATENBHOTO pa3psaaa. MonHus. [Ltasma.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: Ta30pa3psIHbIe
JaMIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJIyIPOBOJHUKOBBIE HPHUOOPHI: IHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajdbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIFOMHUHHSL, 3JIEKTPOHHASI MUKPOCKOIIMS.

Hemoncmpayuu.

3aBACHUMOCTB CONPOTUBIICHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOITUTOB.

3akoHsb! a5ekTpoausa dapanes.

HckpoBoii pa3psi 1 TPOBOAUMOCTB BO3AyXa.

CpaBHEHME TPOBOAUMOCTH METAJLIOB U IOJTYIIPOBOIHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTD THOJIA.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie pabomuoi, npaxmukKym.

Ha6umronenue snekrpomnusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONIPOTUBJIEHHS  TEPMOPE3UCTOpPA  OT
TEMITEpaTyPBbI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOJA.

Du3nYecKuil NPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIIMYUH C UCIIOJIb30BAHMEM aHAJIOTOBBIX
U U(POBBIX U3MEPHUTEIBHBIX MPHUOOPOB M KOMIBIOTEPHBIX JTaTYMKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTEJBHBIE MOIPEITHOCTH U3MEPEHUN (PU3HUUECKUX BEJIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHnEe  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUN  3aBUCUMOCTEMN
(¢u3nyecKux BEIMYMH, IPOBEpPKA MPEAJIOKEHHBIX TrUnore3 (BbIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKHMM  OKCIIEPUMEHT,
1abopaTopHBIC padOTHI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

NUzyuenne kypca ¢usuku yriyonénHoro ypoBHa B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPKATEIBHBIX MEKIPEIMETHBIX CBS3EM C KypCcaMHu
MaTE€MaTUKH, OMOJIOTUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbBIE C UZYUECHUEM MEN 0008 HAYYHO20
NnO3HAHUA: SBIICHUE, HAy4YHbIH (DaKT, TUMoTe3a, (U3NYecKas BEIUYMHA, 3aKOH,



Teopusi, HAONIOJACHHWE, OJKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, HW3MEpPEHHE,
NOTPELIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHL, LIUPPOBast 1adopaTopusl.

Mamemamuxka: peuieHHEe CUCTEMbl ypaBHEHUU. JluHelHas QyHKIuS,
napabona, runepbona, ux rpaQuKy U cBOCTBa. TpuUroHOMeTpHueckue (QyHKIUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
BexTopel 1 uX NPOEKIMU HA OCU KOOPAHUHAT, CJIIOKEHUE BEKTOPOB.

Buonozua: mexannueckoe IBWKEHUE B KUBOU mpupoze, nudpdysus, ocMmoc,
TEIJI0O00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelbl,
yTUIW3alusg OMOOPTraHMYEeCKOro TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOM» H
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KAIIWJUISIPHBIC SBJIICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: THACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ,
MOJIb BEIIECTBA, MOJSPHAs Macca, IOJy4YeHHE HAHOMATEPHUAIOB, TEIJIOBBIE
CBOMCTBA TBEPJBIX TEJI, KUJIKOCTEN M T'a30B, KUJKUE KPUCTAILIbI, JIIEKTPUUECKHE
CBOMCTBa METAJJIOB, MIEKTPOIUTHYECKAS TUCCOLMALNS, TaIbBaHNUKA, JICKTPOHHAS
MUKPOCKOIIHSL.

TI'eozpaghua: B1axxHOCTH BO3yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M JKMJIKONO TpPEHUS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIIHH
(KpOHIUTENH, peméTryarble KOHCTPYKIHWHU), UCIOIb30BAHUE 3aKOHOB COXpPAHEHUs
MEXaHUKH B TEXHHKE (TMPOCKOI, BOAOMET W JIPyrue), IBHUrareilb BHYTPEHHEIrO
CropaHus, naponas TypOuHa, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
IIOJIyYEHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIe JIAMITbI, TOJYIIPOBOHUKOBBIE PUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3znen 4. DiekTpoauHaMuUKaA.

Tema 4. Maznummnoe no.e.

BzauMojeiicTBE€ TOCTOSIHHBIX MAarHMTOB W MPOBOJHUKOB C  TOKOM.
MarautHoe mnoje. BekTtop MarHuTHOM WHAYKIUU. [IpUHIUMI Cynepno3uiuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MarnutHoe 1moJie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuiia AMmnepa, €€ HarpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJIb. JIBHKEHUE 3apPSyKEHHOM YaCTHUIIBI
B OJIHOPOJTHOM MarHuTHOM 1one. Pabota cwer Jlopenra.

MarunutHoe nosie B BemectBe. DeppomMarHeTuku, napa- u AMaMarHeTHUKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIHMYCCKHC IIPOLECCChI: IIPUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AEKTPOABUTATETL SIKOOH, YCKOPHUTEIIH dJIEMEHTaAPHBIX YaCTHII.
emoncmpauuu.

KaptvHa  nuHUNA  WMHAYKOUM  MarHUTHOTO  TOJIA  TOJOCOBOTO M
MOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MArHUTOB.

KaptunHa nuHUIT MarHUTHON MHAYKIIUU OIS JIMHHOTO MPSIMOTO ITPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopenicTBue 1ByX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JlevicTBre cuibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue IBM>XeHUs MydKa 3JICKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMTIT JNEUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTOJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomuoi, npaxmukym.

HccnenoBanre MarHUTHOTO MOJISI IOCTOSTHHBIX MArHUTOB.

HccnenoBanre cBOMCTB EppOMArHeTHKOB.

HccnenoBanue neiCTBUS TOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuibl Amrepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpA OT CHIIBI TOKA.

OnpeneneHrne MarHuTHON MHAYKIIMA Ha OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumHasa UHOYKYUs.

SIBiienue anekTpoMarHuTHOW MHAYKUMHM. [IOTOK BekTOpa MarHUTHOU
uaaykuun. OJIC uHOykuuu. 3aKOH SJIEKTPOMArHUTHOW MHAYKuuu @Papanes.
Buxpesoe anektpuueckoe none. Toxku Pyxo.

OJIC MHAYyKIMM B IPOBOJHMKE, ABWKYLIEMCS B OJHOPOAHOM MarHUTHOM
TOJIE.

[IpaBuiio JleHna.

NunyktuBHOCTh. KaTylllka WMHIYKTHBHOCTM B LENHU IOCTOSHHOIO TOKAa.
Srnenne camonHaykiuu. 3/1C caMOMHIyKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHH4eCcKre YCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: WHIYKIHOHHAS
1eYb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ NPHU ABUKEHUU B MATHUTHOM I10JIE
3emun.

Jemoncmpauuu.

HaOmnronenue sBieHus 3JIeKTPOMarHuTHOM WHTYKIIHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKa.



[IpaBuiio JleHna.

[Tanenne MarauTa B alIOMUHHAEBON (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUU.

UccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMA OT CKOPOCTH M3MEHEHMUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii axcnepumenm, nadopamopuvie padoomot, RPAKMUKYM.

HccnenoBanue sIBIECHUS JIEKTPOMArHUTHON UHYKIIUH.

OrnpeneneHne UHAYKIIMA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBaHue sIBJICHUS CAMOMHIYKIIUH.

COopka MoeNH AIEKTPOMarHiTHOTO TeHEpaTopa.

Paznen 5. KojieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Komnebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarudyeckoe U JUHAMHUYECKOE OIKMCAHUE.
DHEPreTUUecKoe ONMMCaHKe (3aKOH COXpaHEHUS MEXaHWYeCKoMW sHepruu). BeiBoa
JTUHAMAYECKOTO OMUCAHUS TaPMOHUYECKHX KOJIeOAaHUN W3 MX dHEPTETHYECKOTO H
KHHEMaTHYECKOTO OITMCAaHUS.

Ammuntyna u (daza kojebanuil. CBs3b aMIUIUTYIbI KOJIEOAHUN HCXOJIHOMU
BEJIMYMHBI C aMIUTUTyAaMU KoJieOaHHH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uactora kojeOanuid. Ilepmoa Manbix CBOOOAHBIX KOJIeOaHUMU
MaTeMaTH4ecKoro wmasTHHKa. Ilepros CBOOOMHBIX KOJEOAHUM MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyxneHHbIe KoneOanus. Peonanc.
PesonancHass kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KpPHUBOM.
ABTOKOJIEOAHMUSL.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: METPOHOM, Yachl,
Kadelld, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

emoncmpauuu.

3anuch K0JIEOATEILHOTO ABHIKEHHU.

Habmronenune He3aBUCUMOCTH MEPHO/Ia MaJIbIX KOJIeOaHUM Tpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromuyx Kojie0aHui ¥ 3aBUCUMOCTH TIEpHUOIa CBOOOTHBIX
KOJIeOaHUM OT COIIPOTHURIICHUSI.

HccnenoBanue koneOaHM TIpy3a Ha MAacCCHBHOH TIPYXHHE C IIEJBIO
dhopMupOBaHUS MPEICTABICHUN 00 HICATBHON MOJICIN MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHCHHSI SHEPTHH TP KOJICOAHUSX Tpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUIM.

HaGnronenue pe3oHanca.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomasl, nPAKMUKYM.



W3mepenne nepuoga CBOOOAHBIX KOJIEOAHWN HUTSHOIO M NPYKUHHOIO
MasiTHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJla B X0J1€ KoJIeOaHU Ha yIpyroM IoJIBECE.

N3yyeHue nBMKEHUSI HUTSHOTO MasiTHUKA.

[TpeobpazoBanue YHEPTUH B IPY>KUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMILIUTYbI 3aTYXaOMINX KOJICOaHUH.

HccnenoBaHue BbIHYKICHHBIX KOJICOAHUM.

Tema 2. Inexmpomaznummusie Ko1e0anusl.

Konebarensubiii koHTYp. CBOOOIHBIC SJICKTPOMArHWTHBIE KOJICOAHUS B
uaeanbHOM KosiebarenbHOM KOHType. ®Popmyna Tomcona. CBsi3p aMILTUTY/bI
3apsijia KOHJIEHCaTopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJ€0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHHUS YHEPTUU B UACATBHOM KO0JIE0AaTEIbHOM KOHTYpE.

3aryxaromue ANEKTPOMArHUTHBIE KoseOaHusl. Brinyx1eHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbIi TOK. MOIIHOCTP NEPEMEHHOIO TOKa. AMIUIMTYJHOE H
JEHCTBYyIOLEE 3HAUYEHHWE CHJIbl TOKAa W HANpsHKEHUs TpU pa3IudHoll (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHyconanbHbId NIEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
VWHIYKTUBHOCTH B LI€NIM CUHYCOWJAIBHOIO MEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpsixeHUi.

WUneaneupiii Tpanchopmarop. IlpousBonctBo, mnepenaua u moTpedieHHUE
AIEKTPUYECKON JHEPTUN.

DKOJIOTHUECKHE PHUCKM TMpU TPOU3BOJCTBE 3JeKTpodHepruu. KymnbTypa
VICIIOJI30BAHUS MJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHU4ecKUue yCTPOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: JJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, TMHUH JIEKTpONepe1ay.

JHemoncmpayuu.

CB00OOHBIE PJIEKTPOMArHUTHBIE KOJICOAHHUS.

3aBUCUMOCTB YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OctuIorpaMMbl 3J€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXaOMIMX JIEKTPOMArHUTHBIX KOJICOaHUM.

Mopeinb 31eKTPOMAarHUTHOTO TeHEPaTopa.

BoiHyXIeHHBIE CHHYCOUJANIbHBIE KOJICOaHHUS.

Pesuctop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LEMU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu MOCIENOBAaTEIbBHOM COCIMHEHUM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Y CTpOHCTBO M IPUHITUTT IEUCTBHUS TpaHCchopMaTopa.



Mopnens JIMHUM 3IEKTPONEPEIaAUuH.

Yuenuueckuii skcnepumenm, nadopamopnuvie pabomuoi, npaxmukym.

Nzyuenue TpanchopmaTopa.

HccnenoBaHnre NEPEMEHHOTO TOKA 4Yepe3 IOCIIEN0BATEIbHO COEAVHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabumroieHune 3neKTpoMaraHuTHOr0 pe3oHaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIENH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpomMazHumHbsle 60JIHbL.

MexaHudeckue BOJHBI, YCIOBUSI HUX pacnpoctpaHeHus. Ilonepeunble u
IIPOJOJIBHBIE BOJHBL. IlepuoX, CKOpPOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, NpeJoMJIeHUE, MHTepdepeHIus u
TU(PPaKIUSL.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI M3JTYyUEHUS JIEKTPOMATrHUTHBIX BOJIH.
B3auMHas opueHTanusi BEKTOPOB B AIIEKTPOMArHUTHOM BOJIHE.

CBoMCTBa  DJIEKTPOMATHUTHBIX  BOJIH:  OTPaXEHHE,  IPEJIOMIICHUE,
MOJISIpU3aIusl, UHTepPEPEHIUs U AU paKIIUsL.

[IIkana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHre 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMTBI paANOCBS3HU U TEAEBUACHUS. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbl.

TexHruuecKrue YCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBHI, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIbTPa3BYKOBasl IUATHOCTUKA B TEXHUKE U METULIUHE.

JHemoncmpayuu.

OOpa3oBaHu€e U pacpOCTPAHEHUE TONIEPEUHBIX U MTPOJOJIBHBIX BOJIH.

Konebnromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JIJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIIEHHS] MEXaHUYECKHUX BOJIH.

Habmtonenue natepdepeHnu u AUPpaKkiui MEXaHUIECKUX BOJTH.

AKYCTUYECKUI pE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IPUMEHEHHE.

HabGntogenue cBsA3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJ0H M
4acTOTOU KojeOaHuH.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETOMIICHHUE,
noJipu3anys, 1udpaxius, tHTepepeHIus.

Oo6nHapyxeHue nHOPaKpacHOTO U yIBTPaA()HOIECTOBOTO U3TyUSCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomoi, RPAKMUKyMm.



N3ydeHne nmapaMmeTpoB 3ByKOBOW BOJIHBI.

N3yuyenue pacpocTpaHeHuUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMoIMHEHOE paCIPOCTPAHEHUE CBETA B OJHOPOJHOM cpene. JIyd csera.
To4yeyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3akOHbI oTpaxkeHus cBetra. [locTpoeHne n3oOpakeHui B
iockoM 3epkane. Cepuueckue 3epkana.

[IpenomiieHue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTAa. AOCOIOTHBIN TTOKa3aTelh
npesiomiaeHusi. OTHOCUTENbHBIA MOKa3aTeNpb npeaomiieHus. 11ocTOSHCTBO 4acTOThI
CBE€Ta M COOTHOLICHWE JUIMH BOJH IIPU IEPEXOJE MOHOXPOMATHYECKOTO CBETA
qyepe3 rpaHully paszesia AByX ONTHYECKUX CpeE.

Xon mydeit B mpusme. Jucnepcusi cBeta. CIOXKHBIM cOCTaB 0€lI0ro CBETa.
[Ber.

[TontHOE BHYTpeHHEe oTpakeHue. lIpenenpHblil yroa MoJHOro BHYTPEHHEIrO
OTPaXKCHMUSL.

ColOuparome u pacceuBaromiue JuH3bL. ToHkas JuH3a. DOKyCHOE
paccTosiHMe ¥ ONTHUYEeCKash CHJIa TOHKOW JWH3BL. 3aBUCUMOCTH (POKYCHOTO
pPacCcTOsSIHUSL TOHKOM CQEepUyYECKON JMH3bI OT €€ NeOMETPUU U OTHOCUTEIIBHOTO
IIOKa3aTelIs MPEIOMIICHUS.

dopmyIia TOHKOU JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MpOUIEAIIEro JIMH3Y IO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoil ocu. IlocTpoenne wu300pakeHU TOYKHM M OTpe3Ka MPSMOA B
COOMpAOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromast crnoco6HoCTh. [1a3 kak onTuueckas
cucTema.

[Ipenesbl TPUMEHUMOCTH T€OMETPUYECKON ONITHKU.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU.
YcnoBuss HaOMIOACHUS MaKCHIMyMOB M MHHHMYMOB B HHTep(EpPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepbl KiiacCHYeCKHX
UHTEPPEPEHIITUOHHBIX CXEM.

Hudpakuus cBera. [ludpakuvoHHas pemeéTka. YciloBue HaOI0AEHUs
[JIABHBIX ~MAaKCUMyMOB TMpHM MaJ€HUH MOHOXPOMAaTHYECKOr0 CBETa Ha
TUQPPAKIIUOHHYIO PEHIETKY.

[Tonspu3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: OYKH, JIyna,
nepuckon, (Qoroanmnapar, MUKPOCKOI, IMPOEKIMOHHBIA amnmapar, MPOCBETIICHHE
OINTHKH, BOJIOKOHHAS OINTUKA, AUPPAKIIMOHHAS pPELIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKEHUs CBETA.



HccnenoBanue mpeaoMIIeHUS CBETA.

HaOmnroienue noaHoro BHyTpeHHEro oTpakeHust. Moiesib CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4Yepe3 IJIOCKOMApalIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB M300paKeHUN B JIMH3AX.

Mopaenn MUKpOCKOTa, TEJIECKOIa.

Habmonenue uatepdepeHiiuu caera.

HaGmnroienue 11BeTOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yyenue nudppakiinoOHHON PEHIETKY.

HaGntonenue qudpakiinOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HaOmronenue nonsipusaiu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUYECHHSI MEXaHUUECKUX HAIPSKECHUI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKmMuUKym.

N3mepenue nokazaresns npeaoMIeHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne PoKyCHOTo pacCTOSIHUS pacCEUBAIONIUX JIUH3.

[Tony4yenue uzoOpakxeHus: B CUCTEME U3 MIIOCKOT0 3epKaJia U JIMH3bI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyupoBaHue TENECKOMUUECKUX CUCTEM.

HaGntonenue nudpaximu, tHTEpPEPEHIINHI U MOISPU3ALUN CBETA.

N3yudeHne noiasipuszaluu CBeTa, OTPAXKEHHOTO OT MTOBEPXHOCTHU IUAJICKTPUKA.

N3yuenne nHTEpHEPEHIINN JIA3EPHOTO UITYUEHUS HA JIBYX IIEISX.

HaOmnronenue qucrniepcun.

HaGnronenue u uccnenoBanue AUGppakiimOHHOTO CIIEKTPA.

N3mepeHne qiMHbl CBETOBOW BOJIHBI.

[TonydyeHue criekTpa M3Iy4YEHUs CBETOIMOAA MPHU MOMOLIU JTU(PPaKIMOHHOU
PELIETKHY.

Pa3znesn 6. OcHOBBI cieiUAJIBHON TEOPUHU OTHOCUTEILHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynaTel
CIIEIMAIBHON TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  I[IpeoOpazoBanusi  Jlopenna.
YcnoBue npuUMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJINHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIBl. DHEPTHUS
MTOKOSI.



TexHuyeckre YCTpOMCTBA M TEXHOJOTHMYECKUE TMPOIECCHl: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YaCTHIL.

YyeHn4ueckuii SKCIEPUMEHT, JTa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa U DHEPrUM  PEISITUBUCTCKUX  yacTull (1o
dboTorpadgusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusnka.

Tema 1. KopnycKynapHo-60aH0601 Oyanusm.

PaBHOBecHOE TemoBOe M3NIy4YeHHE (M3ITydeHHE a0CONIOTHO YEPHOTO Tena).
3akoH cMmenienns Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPIHs U UMITYJIbC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akoHsl pororddexra. YpaBHeHHE
Oiiamreina s pororddexra. «KpacHas rparuma» Goroaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JABJICHHE CBETa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0O W aOCOJIFOTHO OTpaXkarollyro MoBepxHOCTh). Ombitel I1. H.
JleOenena.

Bonnosele cBolicTBa yactull. Bonnsl ne bpoiins. [linrnaa BosHb! ne bponnsa u
pasMepbl 00JacTH JIOKaNIM3allMu JBIDKYIIEWcs dvactuilbl. KopmyckynspHo-
BOJIHOBOM Ayanu3M. Jludpakius 31eKTPOHOB Ha KpUCTaJLJIax.

Crnenuduka n3mepennit B Mukpomupe. COOTHOIICHUS HEOMNPeaeIEHHOCTEN
['eitzenOepra.

TexHu4yeckne YCTPOHCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CHEKTPOMETP,
dboTodemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/I.

emoncmpauyuu.

®oT03(p(HEKT Ha yCTAHOBKE C IMHKOBOM MIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETo (hoTodddekxTa.

HccnenoBanue  3aBUCUMOCTH  COMNPOTHUBIICHUS  MOJYHPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuit skcnepumenm, nadopamopnuvie pabomoi, npAKmMuKym.

UccnenoBanue hoTopesucropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanust pororddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOIMO]] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpoeHUs artoma. [lmanerapHas mMojenb atoma
Pezepdopna.

[Toctynarsl Bopa. M3nydyenue u norionieHrue (HOTOHOB MPHU MEPEX0JIe aToMa
C OJIHOTO YPOBHSI SHEPTUU HA JIPYTOM.



Buapl criekTpoB. CrieKTp ypOBHEN SJHEPTUM aTOMA BOJIOPOJIA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHHe cBeta. Jlazep.

TexHuyeckne ycTpOiCTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpavuu.

Mopnens onsita Pesepdopaa.

HabGnrogenue TMHevaThIX CHEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUNKA HOHUZUPYIOIINX YACTHULL.

OmnpeneneHue JJIMHBI BOJIHBI JJa3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomuoi, npaxmukKym.

HaGntonenue nuneiyaToro crekTpa.

HccnenoBanue CrekTpa pa3pe’keHHOT0 aTOMapHOIO BOJOPOJa U U3MEPEHUE
OCTOSTHHON PraOepra.

Tema 3. Duzuxka amomHo20 A0Pa U IJ1eMEHMAPHBIX YACHMUY,

Hyxionnass Mmonens siapa [eitsenOepra—Banenko. 3apsa siapa. MaccoBoe
yucio aapa. M30Tormsl.

PanuoaktuBHOCTh. Anbda-pacnan. IJIEKTPOHHBIA M TMO3UTPOHHBIM OeTa-
pacnan. ['amMa-u3nyyeHue.

3aKoH pPaJUMOAKTUBHOTO pacmaja. PaauoakTHBHBIE HW30TOINBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHUs. BiusHUE PagMOaKTUBHOCTH Ha KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sizipe. Saepubie cuiibl. [ledekT Maccsl siapa.

SAnepurie peakuuu. [enenue u cunres saep. Anaepusie peakropsl. [IpoOaemsr
YIOPaBIsIEMOTO TEPMOSIAEPHOTO CHHTE3a. OJKOJOTMYECKHUE AaCHEKThl Pa3BUTHS
AJICPHOM SHEPrETUKH.

Mertoapl  perucTpalMi M HUCCIEAOBAaHUSA  DJEMEHTAPHBIX  YacCTHIL.

OyHIaMEHTaJIbHbIE B3aMMOACHUCTBUA. bapuOHBI, ME30HBI M JICNITOHBHIL.
[IpencraBnenune o CrangapTHON Mojiesd. KBapK-TIIFOOHHAs MOAENb aPOHOB.

@uzuka 3a npexnenamu CrtangapTHoW Moaenu. TéMHas Martepuss U TEMHAs
SHEPT UL

EnuncTBO (hrzmveckoit KapTUHBI MUpA.

TexHuyeckue yCTpoCTBa U TEXHOJOTHUECKHE MTPOIIECCHI: IO3UMETP, Kamepa
Bunibcona, saepHbIi  peakTop, TEPMOSAEPHBIA peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE ToMorpadusi.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaoi, nPAKMUKyM.

HccnenoBanre TPEKOB YacTHUIL (110 TOTOBBIM (pOoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (POHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yyenue norioieHus 6eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPUZUKH.



Otansl pa3BUTUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHHMOCTh 3aKOHOB (U3HKUA JJIi OOBSICHEHUS IPUPOIBI
KOCMHMYECKHUX 00BEKTOB.

MeToabpl acCTpOHOMHYECKHX ucclienoBaHuil. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIbI, PAJUOTEIIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bun 3Bé3gnoro Heba. Co3Besnus, sSpKUe 3BE3AbI, IJIAHETHI, WX BUIUMOC
JIBIDKEHUE.

ComnHeuHas cucTema.

Comune. ConHeuHass akTHUBHOCTb. Mcrounuk sHeprum ConHuoa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. [[uarpaMma «CreKTpaibHbIN Kjacc —
CBETUMOCTBY». 3BE3MbI TJIABHOM II0CJIEIOBATSIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3] TJIABHOW ITOCIEIOBATEIBLHOCTH. BHYTpeHHEE CTpOoeHHE
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOKIACHUU U 3BOJoInU ColHUA U
3BE3/. DTanbl JKU3HU 3BE3]I.

Mueunsiii ITyte — Hama ['amaktuka. Ilonokenue u nuxenue CoJiHIIA B
['anaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIC NBIPHI B AIpaAX
raJlakKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ima. Pazoeranue rajakTuk.
Teopust bosbiioro B3psiBa. PEIMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnapie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmonenust 3B€3mHOr0 HebOa HEBOOPYKEHHBIM TJIA30M C HMCIIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUHN IS ONPEACIICHUS MOJ0KEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC cO3Be3ausd (CeBEpHOro MOJIyIIapus U SIPKUE
3BE3/bI.

Habmonenuss B Teneckonm JlyHBI, IJTaHET, TyMaHHOCTEH U 3BE3MHBIX
CKOIIJICHUH.

Du3nYeCcKUil NPAKTUKYM.

Cnioco0bl n3MepeHus: GU3NUSCKUX BEJIUYUH C UCTIOJb30BAHUEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEIUYMH.
OneHka rpaHull MOrpeuIHoCTEeM.

[IpoBeieHMEe  KOCBEHHBIX  HW3MEPEHHH, HCCICIOBAaHUN  3aBUCUMOCTEHN
bu3NYeCKUX BEIWYHMH, TNPOBEpPKA MPEIIOKECHHBIX THUIOTE3 (BBIOOp HW3 padoT,
ONMCAHHBIX B  TEMATUYECKHUX  pa3fenax «YUYEHUYECKHM  HKCIEPUMEHT,
1abopaTopHbIC padOTHI, MPAKTUKYM).

O0o001aKo1I€ee MOBTOPEHNE.



OO0o00uIeHNE U CUCTEMATU3ALMS COJIEp KaHUs pa3aenoB Kypca «MexaHukay,
«MonexymsipHas Gu3nKa U TEPMOJIUHAMHUKAY, « DIEKTpOAMHAMUKay», «Komebanus
U BOJHBD», «OCHOBBI CIENUAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBasA
busnKa», « IIEMEHTHI ACTPOHOMUH U ACTPOPUZHKIY.

Ponp ¢u3uku M acTpoOHOMHMM B SKOHOMMYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIbHOW M 3THYECKON cepax AesTeIIbHOCTH YEJIOBEKa, pOJib U MECTO (PUUKU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, 3HAYCHHUE ONHUCATENBHOM,
CUCTEeMATH3UPYIOMICH, OOBSICHUTETPHOM W  MPOTHOCTUYECKOW  (PYHKITHIA
buznyeckoit Teopun, poib GU3HMIECKON Teopuu B (HOPMHUPOBAHUH TIPEICTABICHUN
0 (u3nMyecKol KapTUHE MHUpPA, MECTO (PU3NUYECKON KapTUHBI MUpPA B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJACTABICHUN O IIPUPOJIE.

MexnpeaMeTHblie CBA3H.

Wzyuenne «kypca ¢usuku yriuyonméaHoro ypoBHs B 11 kimacce
OCYILECTBIISIETCA C YYETOM COAECPIKATEIBHBIX MEXKIPEAMETHBIX CBA3ECH C KypCaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnsle nOHAMUA, C6AZAHHDBIE C UZYUCHUEM MEMO00E HAYUHO20
nO3HaHUA: SBICHUE, HAYYHBIA (haKT, THMOTEe3a, (U3NYECKas BEIMUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUH, U3MEPUTENIbHBIE TPUOOPHL, LIUPpOBas 1adopaTopusl.

Mamemamuxka: pelleHUE CUCTEMbl YypaBHEHHMU. TpHUrOHOMETpUYECKUE
(YHKIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M HMX NMPOEKIIMM HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (QyHKIuA. [lpu3Haku MOmAOOHS TPEYyrOIHHHUKOB,
orpezeseHue IIOMAAN MIIOCKUX (GUTYp U 00bEMa Tell.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM MpHpoOnE, KojeOaTenbHbIE
JIBWKECHUS B JKMBOW MPHUPOAE, OKOJOTMUYECKHE PHUCKA MPH IPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOWIEH  Cpenpl,
YIBTPA3BYKOBasg JUArHOCTUKA B MEIWIMHE, ONTHYECKUE SBIICHHS B KHBOU
IIPUPOLE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAIINYECKAS. CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTAITMYECKON PEIIETKH, CIEKTPATbHBIN aHAIN3.

T'eocpaghus: marHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KM MArHUTHBIX  PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHHUTOB,
AIIEKTpOJBUTATENb IKOOH, T€HepaTop MEPEMEHHOrO0 TOKAa, MHIYKIIMOHHAsA I€Yb,
JIMHUU 3JIEKTpoIlepenay, dJIEeKTPOABUraTellb, pajap, paguonpUuEMHUK, TEJIEBU30D,
aHTeHHa, TteiepoH, CBY-meub, ynapTpa3ByKoBasi JUAarHOCTHKAa B TEXHUKE,
IPOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA, COTHEYHas OaTapesi, CITyTHUKOBBIC
NPUEMHHKH, SJICPHAs DJHEPTEeTUKA U IKOJIOTHYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMsS YyuyeOHOro mpeaMera «Du3nka»
JOJKHBI OTpakaTh TOTOBHOCTH M CITOCOOHOCTh 00YYaroIIUXCsl PYKOBOJICTBOBATHCS
chopMUpPOBaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIlEeCTBa, pPacUIMpPEHUE >KU3HEHHOTO
OIIbITA U OIBITA JEATEIBHOCTU B IIPOLIECCE peaU3alMd OCHOBHBIX HAIpPaBJICHUU
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOI0 BOCIIMTAHUSA:

e ChOPMUPOBAHHOCTh  TPAXTAHCKOM  TO3MIIMU  OOydaromierocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOT0 0OIIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYETOBEUECKMX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIILHOCTh B UHTEPECAX TPAXKAAHCKOTO
oOmiecTBa, y4YacTBOBaTh B CAMOYMpAaBICHUHM B 00Opa30BaTEIbHOM
OpraHU3alINY;

e YMEHHME B3aUMOJECWCTBOBAaTb C  COLUHUAIBHBIMA  HHCTUTYTaMHu B
COOTBETCTBUU C UX QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTAPHOM U BOJOHTEPCKOM JEATEIbHOCTH.

NATPUOTHYECKOI0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM TpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO IMOBEICHUS;

e CIIOCOOHOCTBH OIIEHUBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIC HOPMBI M ILIEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTH YYEHOTO;

e OCO3HaHHE JTUYHOTO BKJIaJa B MIOCTPOECHUE YCTOUIMUBOTO Oy TyIIIETO.

3CTETUYECKOI0 BOCIIMTAHUSA:

e OCTETHUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYAs OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO PUZNUECKON HAyKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3inuHbIM chepam MpodeCCHOHATBHON ACITCILHOCTH, B TOM
YHUCIie CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YyMCHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OyayIiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpPA30BaHHWIO B
obnactu (PM3WKYU HA MPOTSHKEHUU BCEH JKU3HU.

IKOJOIrHM4€CKOro BOCINTAaHUA:

c()OPMUPOBAHHOCTb JKOJIOTMUECKON KYJIbTYPBI, OCO3HaHHE ITI00AIBHOIO
XapakTepa 3KOJOTHUECKUX Mpodiiem;

IUIAHUPOBAHKWE U OCYILECTBIICHUE JACUCTBUN B OKPYXKAIOLIEH cpeie Ha
OCHOBE 3HaHUS LIEJE€N YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;
pacuIMpeHHEe OMbITA ESITEIbHOCTH 3KOJOTMYECKOW HAIpaBICHHOCTU Ha
OCHOBE MMEIOUINXCS 3HAHUH 10 (PU3HKKE.

HEHHOCTH HAYYHOI'O MO3HAHUS

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

OCO3HAaHHME IEHHOCTH HAy4YHOW JEATENbHOCTH, TOTOBHOCTH B MPOLIECCE
U3y4eHUs (PUBMKUA OCYIIECTBIISITh MPOCKTHYI0 M HCCIIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble JefCTBHSA
ba3oBble JJoruueckue aeMcTBUs:

CaMOCTOSITENIBHO ~ (POPMYJIMPOBAaTh M AKTyaIU3UpPOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LIENU NEATEIIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMST B  pacCMaTpHUBAEMbIX
(U3NYECKUX SABICHUSIX;

paspabaTtbIBaTh IUJIaH PEIICHHsI MPOOIEMBbI C YIETOM aHAIM3a UMEIOIIUXCSI
MaTepUAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pe3ynbTaTOB LIEJIAM, OLIEHUBATh PUCKH MOCIEACTBUI 1€ATEIbHOCTH;
KOOPJMHUPOBAaTh M  BBIIOJHATH PA0OTy B YCJIOBHSIX pEalbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIINICHUE MTPU PEIICHUN KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccieaoBaTe/IbLCKHeE 1eHCTBHUA:

BJIAJIETh HAYYHON TEPMUHOJIOTUEN, KIOYEBBIMU OHATUAMU U METOIAMHU
(u3NYECKOi HayKH;



BJIAJETh  HABBIKAMU  YYEOHO-MCCIENOBATEIbCKOM W MNPOEKTHOU
JESTEIbBHOCTH B 00JIacTU (PU3UKU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY IOMCKY METOJIOB peUIeHUs 3a4ad (PU3NYECKOro
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJ0B TO3HAHUS;

BJIAJETh BHUAAMH JI€ATEIHOCTH MO TMOJYYEHUID HOBOIO 3HAHUSA, €ro
UHTEPIIPETALNHU, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JINYHBIX YUECOHBIX
CUTyallUsiX, B TOM YHCJIE MPU CO3JaHUHM YUYEOHBIX MPOEKTOB B 0OJIACTH
(buzukwy;

BBISIBJISAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W AaKTyallM3HpOBATh 3ajadvy,
BBIJBUTaTh THUIOTE3y €€ pelIeHUs, HaXOAUThb AaApPryMEHTbl s
JIOKA3aTelIbCTBA CBOMX YTBEPXKACHMI, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEeLIeHNS;

AHAIN3UPOBATh IIOJyYCHHBICE B XOJE pEUICHUSA 3aJauyd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DUBHKHY;

JaBaTh OLICHKY HOBBIM CUTYyaIlUsIM, OLIECHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEIEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;
BBIJIBUTaTh HOBBIE UJIEH, ITPEJIaraTh OPUTMHAIBHBIE IIOIXO0/IbI U PEILCHUS;
CTaBUTb NPOOJIEMBI U 33/1a4H, IONYCKAOIINE AIbTEPHATUBHBIC PELICHUS.

Padora ¢ undopmanueii:

BJIa/IeTh HABBIKAMHU MOJydeHHUs WH(OpMAINUA (PUIUIECKOTO COACPKAHHS
U3 MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOUCK,
aHaJlu3, CHCTEMAaTU3allMI0 U HHTEPIpEeTalio HH(OOPMALUU Pa3InYHbIX
BUJIOB U (hOpM TIpeICTaBICHHS;

OILICHHUBATbH IOCTOBEPHOCTH HHPOPMAIINK;

UCTIONB30BaTh CpEACTBa HMH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEHICHMH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHM3aIlMOHHBIX 33Ja4 C COONIOICHHEM TpeOOBaHUN SPTOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus, MpPaBOBBIX MU
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COACPNKAHMS B PA3IUYHBIX (hopmarax c
y4€TOM Ha3HaueHUs WHOOpPMAaMKM ¥ 1EIeBOW ayJUTOPHH, BbIOMpas
ONTUMAJIBFHYIO (POPMY TIPEICTABICHUS U BU3YyaTH3aI1H.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IlCﬁCTBHSI:



OCYIIECTBIISITh OOIIEHWE Ha Yypokax (U3UKK W BO BHE-YPOUHOU
NESATEIILHOCTH;

pacrmo3HaBaTh IPEANOCHUIKM KOH(JIMKTHBIX CHUTyallud M CMSAr4aTh
KOH(DJIMKTBI;

Pa3BEPHYTO M JIOTMYHO M3J1aratb CBOKO TOYKY 3PEHHS C HUCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJNb30BaTh  IPEUMYIIECTBA  KOMaHJIHOM U
WH/IMBHUyaJIbHON paboTHI;

BBIOMpATh TEMATHUKy U METOJABI COBMECTHBIX ACHCTBHI C y4€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEN Ka)KJ0r0 4eHa KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIIbHOCTH, OpraHU30BbIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBJIATH IUIAH
JEHCTBUM, pacpeessiTh poJid ¢ Y4ETOM MHEHUHN yYaCTHUKOB, 00CYKJ1aTh
pe3ynbTaThl COBMECTHOM padOThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXXIOr0 YYaCTHUKA KOMaHIbl B
oO1IMii pe3ynbTaT o pazpabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHWBATh HJEU C IO3UIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATErMUYECKOE TOBEJACHHE B Pa3IUYHBIX
CUTYaIUsX, IPOSBISTH TBOPUECTBO U BOOOPAKEHUE, OBITH HHUIIMATHBHBIM.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranmusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBIIATH IO3HABATEIbHYIO JIEATEIHHOCTh B
obrmacth (UBUKKM W AaCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIIEHUs! Pacu€THBIX U KaYeCTBEHHbIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW padOThl C y4ETOM HMMEIOILUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEAMIOYTEHUIA;

JlaBaTh OIICHKY HOBBIM CUTYAIlHIM;

pacimupsTh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOUTEHHIA;
JienaTth OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHHUBATh MPUOOPETEHHBIH OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO SPYIAUIMH B 00JacTH
(U3KMKYM, TOCTOSSHHO MOBBIIIATH CBOM 0OpPa30BATEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJbHbINA MHTEJJIEKT:

AaBaTb OLICHKY HOBBLIM CUTYyallUAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OICHHUBATL COOTBCTCTBUC PC3YJIbTATOB L CIIAM;



BIAJCTh HABBIKAMH TI03HABATEIHLHOM pedieKCMr Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIBTATOB U
OCHOBaHUM;

WCIIOJIB30BaTh TPHUEMBI pediekcuu I OICHKH CHTYyalldd, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS IO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI W ApryMEHThl JAPYTMX MPU aHAJIU3E PE3YyJIbTaTOB
JICATCIbHOCTH,

MPUHUMATH c€0s1, MOHUMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apTryMEHThI APYTHX IIPU AHAIU3E PE3yJIbTATOB
JICSATCIBbHOCTH;

MIPU3HABaTh CBOE MIPaBO M MPABO JAPYTHX HA OIIHMOKH.

B mpornecce mocTuKEHUS JUYHOCTHBIX PE3YIbTATOB OCBOEHHUS IMPOTPAMMBI I10
bu3uke 11 YpOBHA CpelHero ooOmero oOpa3oBaHUS Y  OOYYarOIIUXCS

COBEPIIICHCTBYETCSA AMOIMOHAJIbHBIN WHTEJUICKT, MpeAnoJararonun
c(hOpMUPOBAHHOCTE:
e CaMOCO3HaHWUS, BKJIFOYAIOIIETO  CIMOCOOHOCTh ~ TMOHHMMATh  CBOE

SMOIMOHAIBHOE COCTOSIHUE, BUACTh HAIIPABIICHUS PAa3BUTHS COOCTBEHHOU
HIMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIMpOBaHMs, BKIIIOUYAIOLIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTH aJaNTHUPOBATHCSA K
YMOLIMOHAIILHBIM M3MEHEHUSIM U MPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHUIKEHUIO LIEJIH
U yCIleXy, ONITUMU3M, HHUIIUATUBHOCTh, YMEHUE JAEHCTBOBATh, UCXOMAS U3
CBOMX BO3MOXKHOCTEH;

SMIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHUMAaTh  AMOILMOHAIBHOE
COCTOSTHHE JPYTHX, YYHUTHIBaTh €r0 MPHU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COMIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIHUX  CIIOCOOHOCTh  BBICTPauBaTh
OTHOWIEHUS C APYTMMH JIIOJIbMHU, 3a00TUTHCS, NPOSBISATH HHTEPEC U
pasperniaTh KOHMIUKTHI.

[NPEAMETHBIE PE3VYJIbTATDI

K xoniy oOyuenuss B 10 knacce mpeaMeTHBIE PE3yNbTaThl Ha YIITyOIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:



NOHMUMAaTh POJb (U3UKHU B DKOHOMHYECKOW, TEXHOJOTHYECKOU,
HKOJIOTUYECKOM, COLMAIbHOM M O3TUYECKOM cdepax [aesTeIbHOCTH
4eJIoBeKa, POJIb U MECTO (PU3MKHU B COBPEMEHHOM HAYYHOUW KapTHHE MHPA,
3HaYCHHE OIHUCATENbHON, CUCTEeMATH3UPYIOMICH, OOBSICHUTEIbHOU W
NPOTHOCTHYECKOW ~ (QYHKIUN  (QU3NYECKOM TEOpUHM — MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJb (HU3UUYECKON TEOpUHU B
dbopMHUpPOBaHUU TIPEACTABICHUN O (PU3UUECKON KapTUHE MUPA;

paziuyaTh YCIOBUS NPUMEHUMOCTH MOJEIed (PU3HUECKHX Tel H
IPOIIECCOB (SIBIICHUI): HWHEpIHMalbHAs CHUCTeMa OTcuéra, aOCOIOTHO
TBEpIOE TEJI0, MAaTepHalibHasi TOYKA, PABHOYCKOPEHHOE [IBHXKEHUE,
cBOOOAHOE majaeHue, aOCONIOTHO yrpyras aegopmainus, aOCOJIIOTHO
yIpyroe u abCOIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJENH ra3a, )KUJIKOCTU
U TBEPAOro (KpUCTAIUIMYECKOIO) TeJa, UACANbHBINA ra3, TOUYCUHBIA 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TTOJIE;

paznuyaTh yCiOBHS (TpaHMIIb, 00JIACTU) MPUMEHUMOCTU (U3HUECKUX
3aKOHOB, TTOHMMATh BCEOOHIMI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh M OOBICHATH MEXaHWYECKHE TPOIECCHl U  SIBICHMUS,
UCITOJIb3YysI OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBWXKEHUS, (HOPMYJIbI KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3zoBaHus [amumes Juisi CKOPOCTH M TMEPEeMEICHUs,
3akOHbl HbIOTOHA, TPUHIMII OTHOCUTEIBHOCTH [l 'amwiies, 3akoH
BCEMHPHOT'O TATOTEHUS], 3aKOHbl COXPAHEHUS MUMITYJbCAa U MEXaHUYECKOU
OHEPrUH, CBsI3b PabOTHl CHUJIBI C U3MEHEHHMEM MEXAaHWYECKON HSHEpruu,
yCIIOBUSI paBHOBECUsI TBEPJIOTO Teja), MpPU OTOM HCIOIH30BAThH
MaTeMaTU4YECKOe BBIPaKEHUE 3aKOHOB, YKa3bIBATh yCJOBUS
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuil ["anues, BTOporo
U TPEThErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMITyJIbCAa H
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SIBJIICHUS, UCTIONB3YS
ocHoBHble moJokeHust MKT wu 3akoHbl MosekynsapHOW (Qu3uku u
TepMOJMHAMUKUA (CBA3b JaBJICHUSI HJICAJIbBHOTO Traza CcO CpeaHei
KMHETHYECKOW SHEPrUed TEIUIOBOTO JIBUKECHHUS M KOHLECHTPAUUEH €ro
MOJIEKYJI, CBSI3b TEMIEPATYPBI BEIIECTBA CO CPEAHEW KHHETHYECKOU
SHEPIruel TEIJIOBOTO ABWKEHUS €ro YaCTHIl, CBSI3b JABJICHUS UJICATIBHOTO
raza C KOHLEHTpAMEM MOJEKYJI M €ro TeMIIepaTypou, YpaBHEHHUE
MenpneneeBa—Kianelipona, mnEpBbId 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXpaHEHUsl HEPrUU B TEIUIOBBIX MPOILECCAaX), MPU 3TOM HCIOJIb30BaTh



MaTEeMaTUYeCcKoe BBIpaKEHUE 3aKOHOB, YKa3bIBATh YCIOBUSA
PUMEHUMOCTH ypaBHeHUsa MenaeneeBa—KianeiipoHa;

aHAIM3UPOBATh M OOBACHATH DJIEKTPUUECKHE SIBJICHUS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKU (3aKOH COXpaHEHUS
3JEKTPUYECKOTO 3apsana, 3aKOH Kynona, MOTEHIIUAJIBHOCTh
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLMI CYNEPIO3UIUN AJIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3bIBas YCIOBHS MPUMEHUMOCTH 3akoHa KyioHna, a
TaKKe MPAKTUYECKU Ba)KHbIC COOTHOIICHMS: 3aKOHbI Oma Jyisi ydacTka
Henu W 9 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH [[xoyns—JleHua,
npasuia Kupxroda, 3akonsr @apajes 1ist 3JIEKTpoIin3a);

OMHCHIBaTh (PU3MYECKUE TMPOIECCHl U SIBJICHUS, HCIONb3YS BEIWYUHBI:
IIEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TENA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbI, JaBJICHUE, TOTEHIIMAJIbHAS SHEPIUsl, KWHETUYECKAsT SHEPTrus,
MEXaHWYEeCKasl YHEPTusi, paboTa CUJIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CUJla TSDKECTH, CWila YIPYTOCTH, CHUJIa TPEHUS, MOIIHOCTb, SHEPrus
B3aUMOJICUCTBUS Teja ¢ 3eMiEil BOMM3M €€ MOBEPXHOCTH, DHEPIHs
yOpyroi aedopManuy TPYKHWHBI, KOJWYECTBO TEIUIOTHI, a0COJFOTHAS
TeMIlepaTypa Tena, paboTa B TEpMOAWHAMHUKE, BHYTPCHHSISI DSHEPIHS
UJ€AIbHOIO0 OJTHOATOMHOIO Ta3a, padoTa UI€aJbHOTO ra3a, OTHOCUTEIbHAS
BIAXXHOCTh  Bo3ayxa, KIIJI wmaeanbHOro  TEMJIOBOTO  JABUTATEIS;
ANEKTPUYECKOE  MOJIe,  HANpsKEHHOCTh  DJIEKTPUUYECKOTO MO,
HaMpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WM 3apsbKeHHOro Iapa B
BaKyyM€ U B JHAJEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHYECKOro MOJH,
Pa3HOCTh MOTEHIMAJIOB, JIEKTPOJABUKYILAS CUJIA, CHJIA TOKA, HANPSHKEHUE,
MOIIHOCTh TOKa, »JJEKTpUUECKas EMKOCTh IUIOCKOTO KOHAEHCATOpa,
CONIPOTHBJIEHUE YYaCcTKa LENH C MOCIEAOBATEIbHBIM U MapalieIbHbIM
COEAMHEHHUEM PE3UCTOPOB, SJHEPTHUS IIIEKTPUUECKOTO MO KOHIEHCATOPA;

OOBSCHATP  OCOOCHHOCTH  MPOTEKaHWs  (PU3UYECKUX  SBICHUI:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JABWKEHHE YacTHI] BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JABMXEeHHE, NU(Qy3us, UCIapeHue,
KUIIEHUE W KOHJICHCAIIUS, [IJIABJICHUE U KPUCTAIM3aLUs], HAIIPABICHHOCTD
TeIUIonepeauu, dJAEKTPpU3alus TeJ, SKBUMOTCHIIMATLHOCTh MTOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUYUHBI OT
JpYyrol C  HWCHOJb30BAHUEM  TMPAMBIX  HM3MEPEHUH, TMpU  HTOM
KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATH pE3yJbTaThl TOJYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TIpaduKkoB C Yy4ETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUM, 1eJIaTh BBIBOIBI IO pe3ysibTaTaM
UCCJIEI0BAHUS;



IPOBOJUTh KOCBEHHBbIE HM3MEpEHUs (U3NYECKUX BEIUYUH, NPH 3TOM
BbIOMpaTh ONTUMAJBHBIM METOJ| M3MEPEHUs, OLEHUBATh A0COJIOTHBIE U
OTHOCHTEJIBHBIE ITOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEJIOKEHHON TMIOTE3bL: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBAThH
NIOJIyYEHHBIE PE3yJNbTaThl M JI€JaTh BBIBOA O CTaTyCce IPEIOKECHHOU
TUIIOTE3BI;

coOro1aTh MpaBuiia 0€30MacHOTO TPyAa MPU MPOBEACHUH HCCIICTOBAHUN
B paMKax yd4eOHOTrO OJKCIEPUMEHTa, TMpakTUKymMa H  y4eOHO-
VCCJIEIOBATEIBCKOW M IMPOEKTHOM JIESITEIIBHOCTH C  HCIIOJIb30BAaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHMUS;

pemarbs pacyETHBIE 3aJadyd C SBHO 33JaHHOM M HEABHO 3aJaHHOU
(Gu3MYEeCcKOl MOJENbIO: Ha OCHOBAHMM aHAIU3a YCJIOBUS OOOCHOBBIBAThH
BEIOOp (U3WYECKOW MOJENH, OTBeyaromield TpeOOBaHUAM 3aJadd,
OPUMEHATh  (OPMYJbI, 3aKOHBl, 3aKOHOMEPHOCTHM U  IOCTYJIATHI
(¢u3nyecKux TEOpUl MpH HUCHOJIB30BAaHUU MAaTEMaTHYECKHMX METOOB
peuieHus 3a1a4, NpoBOJAUTh Pacy€Thl HA OCHOBAaHUMU MMEIOIINXCA JTAHHBIX,
aHAIIM3UPOBATh pE3yJbTaTbl W KOPPEKTHUPOBATH METOJAbl PELICHUS C
y4ETOM MOIYYEHHBIX PE3YJIbTATOB;

pelarth KayecTBEHHbIE 3ajaud, TpeOyrollue NpPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3zieioB Kypca (U3MKH, a TAKKEe MHTETPALMU 3HAHUN U3 IPYrHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBaTh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C OMOPOM HA N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHMS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKIAJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM U NMPOU3BOICTBEHHOM
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3NYECKUMH TPOIECCaMU, C
MO3UIINN SKOJIOTUIECKON 0€30MTaCHOCTH, PEICTABICHUN O PaIliOHATBHOM
IIPUPOAOIIOIB30BAHNN, & TAKKE PA3yMHOM MCIOJb30BaHUMU JOCTHKECHUN
HAyKd W TEXHOJOTMH JUIsl JNAJIBHEWINEro pPa3BUTHUS YEIOBEYECKOIO
0011IecTBa;

IPUMEHATh pa3jNdHble COcOO0bI paboThl ¢ MHpOpPMAIUEH (PU3NIECKOTO
CONIEp)KaHUsI C HCIOJb30BAaHMEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTHM, MPU 3TOM HCIHOJIb30BaTh COBPEMEHHbBIE MH()OPMALMOHHBIE



TEXHOJOTHH JJIA TIOWCKa, TEepepaboTKW W TPenbsSBICHHUS y4eOHOU U
HAyYHO-MIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uHpOpMaIlMU, MOJYYEHHOM U3 pa3IWYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJy4aemMyr0  HMHPOpMAIMI0O W OICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHWW, TaK M HA OCHOBE
aHaJIn3a UCTOYHUKA MH(POpMaLUY;

HPOSIBIISTH OpraHU3alMOHHbIE U MO03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHHs  HOBBIX 3HAaHMM B IpoLEecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIEOBATEILCKUX PadoT;

paboTaTh B Tpynme C HUCHOJHEHHEM pa3IWYHBIX COLHUATBHBIX POJICH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PACHPEENATh NEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJ€KBaTHO OLICHMBATh BKJAJ KaKJIOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTpUBAaEMO POOIeMbl;

MPOSBISTE MOTUBAIMIO K OyAyIiei mpodeccrnoHanbHOM AesITENbHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOduIIs.

K xoniy oOyuenuss B 11 knacce mpeIMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKM B  DKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHON U 3TUYECKOU cdepax NeaTeTbHOCTH YeJOBEKa, pOjib U MECTO
GbU3MKKM B COBPEMEHHOM HAy4yHOW KapTHHE MHpa, pOJb aCTPOHOMHHU B
MPAKTUYECKOM  JIESITEIbHOCTH 4YEJIOBEKAa W JAJIbHEWIIEM HAy4HO-
TEXHUYECKOM PA3BUTHH, 3HAYEHHUE OINKCATEIBHOM, CHCTEMATU3UPYIOIIEH,
OOBSACHUTENILHON M TPOTHOCTUYECKOW (DYHKIMI (U3HUECKOW TEeOpuH —
ANEKTPOAUHAMUKH, CIEHHAIBHOM TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOWU
busuky, poib (pusznyeckod Teopur B (HOPMUPOBAHUM TPEICTABICHUN O
(du3MYECcKOl KapTHHE MHUpPA, MECTO (PU3UUECKON KapTHUHBI MHpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJIE;
paznuyaTh YCIOBUS NPUMEHUMOCTH MOJelel (QU3nYecKux Tel u
IPOLECCOB (SIBJICHUN): OJHOPOAHOE JJIEKTPUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJISI, TAPMOHWYECKHUE KOJICOaHMsI, MATeMAaTHICCKUN MasSTHUK,
UJeadbHbIA MPYXKUHHBIA MAasTHUK, TAPMOHHYECKUE BOJIHBI, WJICAIbHBIN
KoJIeOaTeNnbHbIN KOHTYp, TOHKAs JIMH3a, MOJICJIEH aToMa, aTOMHOTO sJipa U
KBAaHTOBOW MOJIEJIH CBETA;

paznuyarh yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3HMYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIaAMEHTAIBHBIX 3aKOHOB W
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIC MPOLECCH U SIBJICHUS,
UCIIONb3Ysd OCHOBHBIEC TIOJOXKEHUS M 3aKOHBI JJIEKTPOAUHAMHUKU H
CIICLIMAIBHOM ~ TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs



JNEKTPUYECKOro 3apsga, cwia Ammnepa, cuia JlopeHna, 3akoH
JIEKTPOMAarHUTHOM  WMHAyKuuu, npasuno  Jlenma, cBasp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW ILENH CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CIEUUAJBbHONM  TEopuu
OTHOCUTEIBHOCTH DUHINTEITHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCTIONIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  ODWHINTEHHa s
dororddexra, TmepBBI W BTOPOM TocTynatel bopa, mpuHIMM
COOTHOLIEHUs] HeomnpenenéHHocTeld ['eil3enOepra, 3aKOHBI COXpaHEHUs
3apsI0BOTO M MacCOBOI'O YHCEN M SHEPTUU B SIAEPHBIX PEAKLMSX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONUCHIBaTh (PU3NYECKHE MPOLECChl W SIBJICHUS, HUCIOJIb3YsSl BEJIMYMHBIL:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO TMOJISI, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
NOJIA, pa3HOCTh MOTEHLUHAJIOB, JJEKTPOJBIKYIIAs CUIa, WHAYKIUSA
MarHUTHOTO TIOJIsl, MAarHUTHBIM TOTOK, Cuia AMIiepa, WHIYKTUBHOCTb,
ANIEKTPOJBIIKYINAST CUJIAa CAMOMHIYKIIMHM, HSHEPTrus MAarHUTHOTO TOJIs
IPOBOJHUKA C TOKOM, PEIATUBUCTCKAWA HWMIIYJIbC, IOJHAs HHEPrus,
DHEPrus NOKOS CBOOOJHOW YAaCTULBI, SHEPIHs W HUMIOYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsia A1ipa, SHEPIHs CBS3M SApa;

OOBSCHATP  OCOOEGHHOCTH  MPOTEKaHWs  (PU3MYECKUX  SIBICHUI:
3JIEKTPOMAarHUTHasi UHIYKIUS, CAMOMHAYKIINS, PE30HAHC, UHTEPPEPEHLINS
BOJIH, JUQpPaKIusi, AUCIEPCHs, TOJTHOE BHYTPEHHEE OTpaxKeHHE,
dotoanexkrpudeckuii 3 dext (pororddexr), anbda- u 6era-pacnaasl saep,
raMma-u3JilydeHue sijiep, pusnueckue MPUHLMIBI CIEKTPaIbHOIO aHaINu3a
U paboThI J1a3epa;

OTIpEIEIIATh HAMpaBJICHUEe WHAYKIIMM MarHUTHOTO IIOJsl MPOBOJHUKA C
TOKOM, CUJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH U300paKeHHE, CO3/IaBaEMOE TUIOCKUM 3€pKaJioM, TOHKOW JTUH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOIIOJAralOIIUE ACTPOHOMUYECKHUE IOHATHS, TEOPUU U
3aKOHBl JUIs aHalu3a M  OOBACHEHUS (PU3UYECKHX IPOILIECCOB,
NPOUCXOMSIINUX B 3BE3/IAaX, B 3BE3AHBIX CUCTEMAX, B MEXKIaJaKTHYECKOU
cpeze; ABMKEeHHS HEOECHBIX Tell, HBOJIIONNH 3BE31 U Beenennoii;
IPOBOANUTH MCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHHI, IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHUpOBAaTh peE3yNbTaThl IMOJYYCHHOH 3aBHUCHUMOCTHU
duznyeckux BeNMMYMH B BHAE TpapuKoB C yu€ToM abCONIOTHBIX
NOTPEIIHOCTEd  M3MEPEHM, Jenarb  BBIBOJABI IO  pe3yJbTaTaM
UCCJIEIOBAHUS;



IPOBOJUTh KOCBEHHBbIE HM3MEpEHUs (U3NYECKUX BEIUYUH, NPH 3TOM
BbIOMpaTh ONTUMAJBHBIM METOJ| M3MEPEHUs, OLEHUBATh A0COJIOTHBIE U
OTHOCHTEJIBHBIE ITOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHHI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEJIOKEHHON TMIOTE3bL: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBAThH
NIOJIyYEHHBIE PE3yJNbTaThl M JI€JaTh BBIBOA O CTaTyCce IPEIOKECHHOU
TUIIOTE3BI;

OMUCHIBATH METO/IbI MMOJYUYEHUS HAYUYHbBIX aCTPOHOMUYECKHUX 3HAHUM;
coOro1aTh MpaBujia 0€30MacHOTO TpyAa MPU MPOBEACHUH HCCIICTOBAHUN
B paMKax yd4eOHOTrO OJKCIEPUMEHTa, TMpaKkTUKyMa H  y4eOHO-
UCCJIEIOBATEIBCKOW W IMPOEKTHOM JESITEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THhIE 3aJadyd C SBHO 33JaHHOM W HEABHO 3aJaHHOU
(u3MYeCcKOl MOJIETbI0: HAa OCHOBAHMM AaHAJIM3a YCJIOBUSA BBIOMpATh
dusznyeckue MOJeNny, OTBEYArolne TpeOOBaHMAM 3a/layd, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NYECKUX TEOPHil
IpPU HCIOJB30BAHUM MATEMaTUYECKUX METOAOB pElIeHUs 3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHUM MMEIOIINXCS JTAaHHBIX, aHAJTU3UPOBATh
pe3ynbTaThl U KOPPEKTHUPOBATH METOAbI PEUIEHUSI ¢ YUETOM MOTYYEHHBIX
pE3yJIbTATOB,;

pelath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3zieioB Kypca (GU3MKH, a TAKKEe MHTETPALMU 3HAHUN U3 IPYrHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBaTh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C OMOPOM HA N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHMS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MIPOLIECCOB;

OPUBOJUTH MPUMEPHI BKIAJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM U NMPOU3BOICTBEHHOM
JESTEIbHOCTH 4YEJIOBEKa, CBSA3aHHONW C (PU3NYECKUMH TPOIECCaMHU, C
MO3UIINN SKOJIOTUIECKON 0€30MaCHOCTH, PEICTABICHUN O PaIliOHATBHOM
IPUPOAOIIOIB30BAHNN, & TAKXKE PA3yMHOM MCIOJb30BaHUMU JOCTHKECHUN
HAyKd W TEXHOJOTHWW JUIsl JNAJIBHEWINEro pPa3BUTHUS YEIOBEYECKOIO
0011IecTBa;

IPUMEHSATH Pa3iMYHbIe CIOCOOBI paboThl ¢ MHpOpMaIUell HU3NIECKOTO
COJIEp)KaHUsl C MCHOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAILIMOHHBIX



TE€XHOJIOTUI, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(DOPMALMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, TEpepadOTKM M MPEIbSBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOpPMAIUHU, CTPYKTYPUPOBAHUS U UHTEPIPETALUN
uHOpMAIH, TOTYYEHHONM W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYCCKU
aHAIM3UPOBATh  TOJy4aemMyr0  HMHPOpPMAIMI0O W OICHWBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUY;

POSIBIISATH OpraHu3alMOHHbIE U MT03HABATEJIbHbBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHWM B MpOIECcCe
BBITIOJIHEHUS MPOCKTHBIX U yU4eOHO-UCCIIEIOBATEIBCKUX pa0oT;

paboTath B TpYIEe C HMCHOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIBI, PAlMOHAIEHO PACIPEIENATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJIAJ KaXIOro W3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBAIIMIO K Oyayiel mpodeccuoHaIbHOM EeITeTbHOCTH 10
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.



TEMATHYECKOE IIVNTAHUPOBAHMUE

10 KITACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Konrpoasn | IIpakTuyec
n/n NPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
ble pa0doThl | KHe padoTbl
pecypcsl

Paznea 1. HAYUHBIA METO/I IO3HAHUA ITIPUPO/IbI

1.1 Hayunslii MeTOA MO3HAHUS TIPUPOIBI 6
Hroro no paznemny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuyka 10
23 Cratuka TBEpIOrO TENa 5 1
24 3aKOHbBI COXPaHEHUS! B MEXaHUKE 10 1
Hroro no paznemny 35

Paznea 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKOMN TEOpUH 15 1
3.2 Tepmoaunamuka. TemnoBbie MallIMHbBI 20 1
33 ArperaTHble cOCTOsIHUS BelecTBa. Pa3oBbie 14 |
’ [IEPEXO/IbI
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DNEeKTPUYECKOE MOJIe 24 1




42 [TocTOAHHBIN AIIEKTPUYECKUM TOK 24
43 Toku B pa3ianyuHBIX cpeaax 6
Hroro no paznemny 54
Paznen 5. PUSHUECKUAM IIPAKTUKYM
5.1 ®u3nyecKuil MPakTUKyM 16 16
Hroro no paznemny 16
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB 1 TeM uugposbIie
Ne i/ P KoHTposibH IpakTH4eck (1uubp )
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTbl
pecypcehbl
Paznea 1. JIEKTPOJAUHAMMUKA
1.1 MarunuTHoe none 14
1.2 DJIeKTpOMarHuTHasi UHTyKIUs 13 1
Hroro no paznemny 27
Paznea 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanunueckue KonebaHus 10
22 DJIEeKTpOMarHUTHBIC KOJIEOaHUs 15
3 MexaHuuyecKue U 31EeKTPOMarHuTHhIE 10 |
BOJIHBI
24 Ornrtuka 25 1
Hroro no pazneny 60
Pazzea 3. OCHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®PU3UKA
4.1 KopnyckynsipHO-BOIHOBOM Ayann3m 15
4.2 ®du3nka atoma 5
43 ®u3KKa aTOMHOTIO s/1pa U 3JIEMEHTapHbIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU N ACTPODPU3NKHU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPODUUKU 12
Hroro no pazneny 12
Paznea 6. PUSHUECKUAMN IIPAKTUKYM
6.1 ®u3nYecKuil MPaKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOLEE IIOBTOPEHUE
Cucremaruzamnus u 0000eHne
71 IPEIMETHOTO COJIEP>KAHUSI U OTIbITA 15
’ JEeSTEIbHOCTH, IPUOOPETEHHOTO NIPU
u3ydeHuu Kypca ¢pusuku 10 — 11 kimaccos
Hroro no paznemny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KosuuecTBo yacoB 1 DJIeKTPOHHbIE

arTa

Ne Koutpoan | Ilpakruuec uugpoBbIe

Tema ypoka H3yqeH

n/n Bcero HbIEe KHe o0pa3oBaTeib
ust

padoTbI padoTsbI HbIE pecypcsl

®dusnka — pyHaaMeHTaIbHas HayKa O
IIPUpOJIE

Hayunslii MeTO1 TO3HAHUSA U METOBI
UCCIIeIOBaHMS (PU3NICCKUX SIBIICHUIN

DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 no3Hanwus npupoel. Habmonenue u 1
HKCIIEPUMEHT B (hU3HKe

4 CriocoOb1 n3MepeHust PU3NIECKUX BETHIHH 1

AOCOIOTHAS 1 OTHOCHTENBbHAS TOTPEITHOCTH
M3MepeHui (PU3NUECKUX BEITHUINH

MognenupoBanue B pusuke. Poib u Mmecto
¢bu3nku B pOPMHUPOBAHUU COBPEMEHHON
Hay4HOU KapTHHBI MUPA, B TPAKTHUECKOMH
NEeITEeIbHOCTH JIIOIEH

Mexannudeckoe aBmxenue. CucTeMa oTcuera.
OTHOCHUTEILHOCTh MEXAHUYECKOT'O
nekenus. [Ipsimas u oOpatHas 3agaun
MEXaHUKHU

Pannyc-BexTop MaTepualbHON TOYKH, €TO
8 IIPOEKIIMH Ha OCU KOOpAUHAT. Tpaekropus. 1
[Tepememenue. Ckopoctb. X mpoekiuu Ha




OCH KOOPAHUHAT

PaBHOMEpHOE NIPAMONIMHENHOE IBUKECHUE.
I'padnaeckoe onucanue paBHOMEPHOTO
MIPSMOJIMHEMHOTO IBUYKEHUS

10

CrnosxeHue nepeMeneHui ¥ CKOpocTeil.
Pemenue 3agau

11

HepaBuomepnoe aBuxenue. MrooBeHHas
ckopocTb. Y ckopeHnue. [Ipsmonnneitnoe
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

12

I'padmueckoe onucanue NPSIMOITMHEHHOTO
JBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOosHOe najieHue. Y CKopeHue
CBOOOHOIO MaJieH!sl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX TpauKu

14

JIBr>KeHMe Tesa, OpOILIEHHOr0 MO/ YIJIOM K
TOPU30HTY

15

KpuBosnuneliHoe aBmwkeHue. J[BuxkeHue mo
OKPY)KHOCTH. YTJIOBas U TMHEHHAs! CKOPOCTb.
[lepuon u wacrota. LleHTpOCTpEeMUTETBHOE U
MOJIHOE YCKOPCHHUE

16

KontpoinbHas padora o teme "Kunemaruka"

17

IIepBb1it 3akoH HeroTona. IHepuuanbubie
cuctemsl orcuéra. [Ipunimn
OTHOCHUTEIbHOCTH I amuiies.
HeunepuuanbHbie cUCTEMBI OTCUETA

18

Cuna. PaBHonelicTByro1as cuiia. Bropoit
3akoH HrroroHa. Macca




B3aumoneiictBue Ten. Tperuii 3aKkoH

19
Herorona

20 [Ipunnun cynepno3unuu cuil. Pemenue
3a/1a4 Ha MpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOT'O TATOTEHHUS.

21 DKBHUBAJIEHTHOCTb I'PaBUTALIMOHHON U
MHEPTHOM Macchl

” Cuna TsKecTH ¥ yCKOpeHHe CBOOOHOTO
TaJCHUS
JIBm>keHHE HEOCCHBIX TeJ U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas
KOcMHUYecKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUJT TPEHUS.

25 JIBH>KEHUE B )KUJIKOCTH U ra3e ¢ y4ETOM
CHUJIBI COTIPOTUBIICHUS CPEIbI

26 Hasnenue. [ mapocratnueckoe JaBJICHUE.
Cwina Apxumena

7 AGcomotHo TBepoe Teno. [loctynarensHoe
Y BpallaTesbHOE JBUKEHNE TBEPAOTO Tela

)% MOMEHT CHUJIbI OTHOCUTENIBHO OCHU BPALLEHUS.
[Ineqo cumnsl
CnoxxeHue cuji, MPUIOKEHHBIX K TBEPIOMY

79 teiy. LleHTp TsxkecT Tena. Y cinoBus
paBHOBECHSI TBEPIOTO Tena. Busl
paBHOBECHS

30 Pemenue 3anau




31

KontpoinbHas pabora no reme "JIlnHamuka.
Craruka TBepaoro tena'

32

Wmnynbe MaTepraibHONW TOYKHU, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. I_ICHTp MacC CUCTEMbI
MaTepHaAIbHBIX TOYEK. Teopema o ABHKEHUH
LICHTPa MAacc

33

NmnysibC criibl 1 UN3MEHEHUE UMITYJIbCA TENA.
3aKoH cOXpaHEHUs1 UMITysbca. PeakTuBHOE
JIIBHOKEHUE

34

MomeHT HUMITYJIbCA MaTepHaHBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHHUH MOMCHTA
HMITYJIbCa B HCHTPAJIbHBIX MOJIAX

35

Pemenue 3agau

36

PaboTa cuibl Ha MaJlOM U Ha KOHECYHOM
nepemerienun. I'padudeckoe mpeacrapicHue
paboThI CHITBI. MOIITHOCTE CHUTBI

37

Kunernueckas sueprus. Teopema 00
W3MEHCHHH KHHETHYECKON YHEPTUU
MAaTepHaIbHON TOUKH

38

[ToTeHuumanbHble U HEMOTEHUUATbHBIE CUIIBIL.
[TorenmansHas s31eprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tperbsa kocMHuuecKas ckopocTb. CBs3b
paboThI HEMOTEHIIUAIILHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YJHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUs
MEXaHUYECKON YHEPTUn

40

anyrne " HCYIIPYI'U€ CTOJIKHOBCHUA.




VYpaBHuenue bepHyiu 1uis uaeanbHoOM
JKUIKOCTHU

KonTponbHas pabota o reme "3aKoHbI

H COXpaHEHUs B MeXaHuKe"
Pa3BuTtHe npencraBieHuit 0 mpupoae

42 tertoTsl. OcHoBHBIE nonoxkenust MKT.
Huddyszus. BpoyHoBckoe ABHKEHHE
CtpoeHue razo00pa3HbIX, KUIKUX U

43 TBEP/BIX Te. XapaKTep IBHKECHUS U
B3aMMO/ICHICTBUS YACTHI] BEIlIECTBA
Macca 1 pazMepbl MOJIEKYJT (aTOMOB).

44 KommuectBo BemectBa. [locTosiHHas
ABorazipo

45 Temneparypa. Tenmosoe paBHoBecue. [lIkana
Lenscus

46 Pemenne 3amau

47 Wneanpueiii ra3. 'a30BbIe 3aKOHEI

43 VYpaBuenue Menneneesa-Knaneiipona.
Pewmenne 3anau

49 AOcomoTHas TemnepaTypa. 3akoH Jlanprona

50 N3omporieccrl B uieanbHOM Ta3e ¢
MOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA

5] I'padmueckoe npeacTaBieHUE U30MPOIECCOB:
U30TepMa, U30X0pa, u306apa

52 OcnosHoe ypaBHeHue MKT

53 Pemenue 3anau

54 Cs13b a0COJIIOTHOM TeMITEpPaTyphl




TEPMOJUHAMHUYECKON CUCTEMBI CO CpPEIHEN
KMHETUYECKOM 3HEPrueH OCTYaTEeIbHOIO
TEIJIOBOTO ABM)KEHHUS €€ 4acTHUll

55

O060011IeHrEe U cucTeMaTH3alus 3HAHUN 110
Teme "OcuoBsl MKT"

56

KonTponbHas pabota mo reme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3ajjaHue
BHEIIHUX ycnoBui 1uist T/ cuctemsl.
BremiHnue u BHyTpeHHUE TapaMeTpBbl.
[TapameTpsl T/] cuctemsbl Kak cpeHuE
3HAYCHMS BEJIMUNH, OIIUCHIBAIOIINX € Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauaio TepMOJAMHAMUKH.
CamornpounsBomabHas penakcamus T /1
CHUCTEMBI K TENIJIOBOMY PaBHOBECHIO

59

Mojenp naeanbHOro ra3a B TEpMOIMHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TON MOAEIHN

60

VYpaBuenne Menneneesa-Kianevipona u
BbIpa)XE€HUE JUIsl BHYTPEHHEN SHEPTruu

61

BeIpaxeHue [uist BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'0 HJI€AJIBHOTO Ta3a.
KBa3ucrarnueckue u HeCTaTUYECKHE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJMHAMUKE.
Brruncnenue paboTsl o rpaduky mporecca
Ha pV-auarpamMmme

63

Tennonepez[aqa KaK CII0CO0 M3MEHEHUS




BHyTpeHHel suepruu T/l cucremsl 6e3
COBEpIICHUSI pabOThI

64 KonBeknusi, TennonpoBoAHOCTb, U3IIy4YEHUE
KonuuectBo TeminoThl. TemnoéMKoCTh Tea.

65 VY nenbHas U MOJISIpHASE TETIIOEMKOCTH
BEILIECTBA. Y IebHAs TEIJI0Ta CrOpaHus
TOILJTUBA

66 Pacuér xonmndecTBa TEMIOTHI TpU
TervIonepeaaye

67 [Tonsitue 06 anuabdaTHoM mporecce. [lepBoiit
3aKOH TEPMOJUHAMUKH
KomraecTBo TETUIOTH M paboTa Kak Mepbl

68 M3MeHeHus1 BHyTpeHHel sneprun T/{
CHCTEMBI
Bropoii 3akoH TepMOIMHAMUKY JJIs

69 PaBHOBECHBIX U HEPAaBHOBECHBIX ITPOIIECCOB.
HeoOpatumocTh NpUPOIHBIX MTPOIIECCOB
[TpuHIUTIBI AEHCTBUS TETUIOBBIX MAIITHH.

70
KIIJT

71 Makcumanbnoe 3nauenne KITJI. [ukn Kapuo

72 Pemenue 3amau
DKOJIOTUYECKHUE ACTICKTHI HCIIOJIb30BAHUS

73 TETUIOBBIX ABHTaTelei. TemmoBoe
3arpsi3HEHUE OKPY>KaIOIIEH Cpeibl

74 Pemenue 3anau

75 O06001IeHre U CUCTEMATU3aIM 3HAHUH 110

teMme "TepmonnHamuka. TennoBble MalIuHbI".
[Tonyuenue npodeccuii B Camapckom
HAIlMOHAJILHOM HCCIIEI0BATENbCKOM
yHuBepcutere uMenu akagemuka C.I1.




Kopouesa.




76

KonTponbHas padoTa 1mo teme
"Tepmonunamuka. TeraoBsie MAIIMHBI"

77

[TapooGpa3zoBaHue U KOHJECHCALHSL.
Hcnapenune u kunenue. Y nenbpHas TeIioTa
napooOpa3oBaHUs

78

HacbliieHHbIe 1 HeHAChIILEHHbIE Mapbl.
KavecTBeHHast 3aBUCUMOCTD INIOTHOCTHU U
JIaBJICHHsI HACBIIIEHHOTO Mapa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT 00bEMA
HACBIIIEHHOT 0 N1apa. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT JAaBJICHUS B
KHUJIKOCTH

79

BnaxxnocTs Bo3myxa. AGcostoTHas U
OTHOCHUTEIIbHAs BIAXKHOCTh

80

Pemenue 3agau

81

Tépnoe teno. Kpucramnuueckue u
amop¢HBbIe TeNa. AHU30TPOTIHSI CBOWCTB
KpHUCTAJLJIOB

82

[InaBnenue u kpucramnzauus. Y 1enbHas
teruiora miasneHus. Cyonumanus

83

Hedbopmaruu TBEpaOTO Tena. PacTspkenue n
cxarue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruit

84

TemnoBoe pacHMpeHne KUIKOCTEH U
TBEP/BIX TEJI. AHTAPMOHU3M TETUIOBBIX
KoJe0aHnil YacTUI] BEIECTBA

85

[IpeoOpaszoBanue sHEPTUU B (Pa30BBIX
nepexoax




86

ypaBHeHI/Ie TEIJIOBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTsKeHUE. KanuispHbie
siBJIeHUsI. [laBjieHue o1 MICKpUBJICHHOM
MMOBEPXHOCTHIO KUJAKOCTH. Dopmyna
Jlammaca

89

O0001IeHrEe U cUCTEMATH3alHs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBeie epexoibl"

90

KonrpomnsHas pabota o reme "ArperaTHole
cocTosiHus BelecTBa. Da3oBbie epexoab”

91

DnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. JlBa Buma
AIIEKTPHYECKHX 3apsi10B. [[poBOAHUKH,
JHMAJIEKTPUKU U TIOJTYTTPOBOIHUKH

92

DneMeHTapHBIN JEKTPUUECKUN 3aps]l. 3aKOH
COXPaHEHHUS HJIEKTPUUYECKOI0 3apsiia

93

BzaumopeiicrBue 3apsaoB. Toueunsie
3apsabl. 3akoH Kynona

94

Pemenue 3agau

95

Dnektpuyeckoe noje. Ero geiictBue Ha
AJIEKTPUUECKUE 3aPS bl

96

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[TpoOHeIii 3apsia. JInHUM HANPSHKEHHOCTH
aneKTpudeckoro nosst. OqHOpPOIHOE
AJEKTPUUECKOE T0JIe

97

HOTeHI_[I/IaJ'IBHOCTB QJICKTPOCTATHUYCCKOI'O
moJst. Pa3HOCTh MMOTCHIMAJIOB U HAIIPSKCHUC




IToteHnuanbpHas OHCPIuA 3apsaaa B

98 aneKkTpocTatudeckoMm noje. [lotenuan
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISL M PA3HOCTH

99 MMOTEHIIMAJIOB ISl AJIEKTPOCTATUYECKOTO
OJIst

100 [TpuHIHI CyNepIIO3UIIAN AIEKTPUUECKUX
nosei

101 Pertenuie 3amau

102 [Tone Toueunoro 3apsna. [lone paBHOMEPHO
3apsKEHHON cepbl
[Tone paBHOMEPHO 3aPSKEHHOTO 110 00BEMY

103 mapa. [losxe paBHOMEpHO 3apsXKEHHOM
0ECKOHEYHOM MIOCKOCTH

104 [TpOBOAHHKY B 3JICKTPOCTATHUECKOM ITOJIC.
YcnoBue paBHOBeCHS 3apsi0B

105 JIMDIEKTPUKY U MTOJIYTIPOBOIHUKH B
3JIEKTPOCTATHUECKOM I10JIe
Kongencarop. D1neKTpoéMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTH IIJIOCKOTO
KOH/IEHCATOpa

107 [TapanienpHoe coelMHEHNE KOHIEHCAaTOPOB

108 [TocnenoBarenbHOE COEAMHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOT0 KOHIEHCaTopa

110 Pertenue 3amau

111 JIBr>keHuUE 3apsHKEHHOM YacTULBI B




OIHOPOJHOM JJICKTPUYCCKOM II0JIC

112 Pemenue 3anau

113 O0600611eHre U cucTeMaTU3alus 3HaHU 1o
Teme "DnekTpuueckoe mose"

114 KonTponbHas pabora 1mo Teme
"DnexkTpuueckoe nose"
Cuna toka. [TocTossHHBIN TOK. Y CIIOBHS

115 CYILIECTBOBAHUS ITIOCTOSHHOI'O
ANEKTPUYECKOTO TOKA

116 Ucrounuku Toka. Hanpsokenue u 9/1C

117 3akon OMa 1t y4acTKa LEeTH.
DIEKTPUUECKOE COMPOTUBIICHUE
3aBHUCHUMOCTb COITPOTUBJICHHS OJTHOPOJIHOTO

118 MIPOBOJHMKA OT €r0 JITMHBI U TUIOIIATN
MOTIEPEYHOTO CEYCHUS

119 VY nenbHOE COMPOTUBIICHHE BEILIECTBA.
Pemenue 3agau

120 [TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIIaHHOE COSMHEHHE MPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AJIEKTPUIECKUX
uerneid. [Ipasuna Kupxroga

122 Pertenuie 3amau

123 Pabora anmextpudeckoro Toka. 3akoH Jkoys
—Jlenma

124 Pemenue 3anau

125 MOoMHOCTB 3JIEKTPUUYECKOro ToKa. TernnoBas

MOIIHOCTb, BbIACIIAACMAA HA PE3UCTOPC




126

Pemenue 3agau

3/1C u BHyTpeHHEE CONTPOTUBIICHUE

127 1
MCTOYHUKA TOKA

128 3axon Oma 1l TOJTHOM (3aMKHYTOH ) |
ANEKTPUYECKON LIeTn

129 Pemenue 3anau 1

130 MOoNHOCTh UCTOYHHUKA TOKA 1

131 Kopotkoe 3aMbikanune 1

132 KonneHcarop B ienu oCTOSSHHOTO TOKA 1

133 Pertenuie 3amau 1

134 Permrenuie 3amay o teme "IlocTOSHHBIH |
AJIEKTPUUECKUNA TOK"

135 Perrenuie 3amay o teme "IlocTOSIHHBIH |
AJIEKTPUUECKUNA TOK"

136 Perrenuie 3amay o teme "IlocTOSHHBIH )
AJIEKTPUUECKUNA TOK"

137 O0001IeHNEe U CHCTeMAaTU3aNs 3HAHUH 10 |
teme "[loCcTOsTHHBIN IEKTPUYECKUM TOK"

138 KontponbHas pabora o teme "ITocTossHHBIN |
AJIEKTPUUECKUNA TOK"
DneKTpuyecKas MPOBOAUMOCTD PAa3INYHBIX

139 BEILIECTB. DJIEKTPUUECKUM TOK B METaJJIax. 1
CBepxnpoBOAUMOCTh
DIEeKTpUYECKUM TOK B pacTBOpax U

140 pacruiaBax JIeKTpoauToB. 3akoHbl Dapanes 1
VIS DJIEKTPOIIHA3a

141 DnekTpuyeckuil Tok B razax. [lna3zma 1




142

DneKTpuUYeCKnil TOK B BakyyMme. BakyymHblie
IpuOOpHI

143

BHGKTpI/I‘ICCKI/Iﬁ TOK B ITOJIYIIPOBOJAHHKAX

144

[TomynpoBOTHUKOBBIE TPHOOPHI

145

@uU3HYECKUI NPAKTUKYM 110 TEME
"N3mMepeHune cuiibl TOKa U HANIPSKEHUS B
L[E€NU [IOCTOSIHHOT'O TOKA MPU OMOIIH
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIBHBIX
prOopoB" uinu "3HaAKOMCTBO ¢ IU(PPOBOIA
nabopartopueii 1o ¢pusuke. [Tpumepsl
u3MepeHus: GU3NIECKUX BETUUHUH MIPU
MTOMOIIIM KOMITbIOTEPHBIX JATYUKOB"

146

®duznueckuil npakTUkyM 1o teme "M3yuenue
HEPABHOMEPHOI'O JBUKEHHUS C LIENbIO
olpeziesIeHUs MTHOBEHHOM ckopocTu"

147

Ou3nyecKkuii MpakTUKyM 0 TeMe
"U3mepenune ycKopeHust npu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOW TNIOCKOCTU" UITN
"HccnenoBanue 3aBUCUMOCTH MTyTH OT
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUH"

148

@u3HYECKUI NPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsI CBOOOTHOTO
najgeHus" unm "M3yueHnue 1BM>KEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

duznyeckuil npakTUKyM 1o Teme "M3yuenue
JIBMDKEHUS T€Ja IO OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOAYJIIO0 CKOPOCTbIO" MITH




"HccnenoBanue 3aBUCUMOCTH TIEpUOAA
oOparieHus KOHHYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKkuii MpakTUKyM IO TeMe
"N3mepenne paBHOACHCTBYIOIIEH CUIIbI IPU
JIBUKEHUH OpyCcKa M0 HaKJIIOHHON
mwrockocTu" unu "[IpoBepka runoTe3sbl o
HE3aBHCUMOCTH BPEMEHH JIBHKECHHSI OpycKa
10 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTositHuE OT €ro Macchl"

151

@uU3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIOPYTrOCTH, BO3HUKAIOIINX B MPYKHUHE U
pe3rHOBOM oOpa3siie, oT ux aepopmanun”
iy "V3yueHue 1BUKEHUS CUCTEMBI Tel,
CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErkui 0J10K"

152

Ou3nyecKkuii MpakTUKyM 0 TeMe
"N3mepenue ko3 uirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOA(pPUIIMEeHTa
3apucumoctd Frp(N)" mnu "MccnenoBanue
JBIKEHUS OpYyCKa 10 HAaKJIOHHOM TIIOCKOCTH
¢ mepeMeHHbIM K03 urmerTom Tpenns"”
unu "M3yueHnne IBMKEHUS Tpy3a Ha Baly ¢
TpeHuem"

153

@uU3HYECKU NPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUl paBHOBECHS
TBEPAOrO TeJa, UMEIOLIET0 OCh BpaleHus"
nnu "KoHcTpyrpoBaHye KpOHIUTEHHOB U




pacu€t cui ynpyroctu" wnu "U3yuenue
YCTOMYMBOCTHU TBEPOIO TEJA, UMEIOIIETO
JIoaas onopsl"

154

®dusznueckuil MpakTUKyM 110 TeMe
"HM3MepeHue UMITyJIbca Tena o TOPMO3HOMY
nyti" win "M3Mepenne cuiibl TSIrH, CKOPOCTH
MOJIEJIN SJIEKTPOMOOUIIS U MOLITHOCTH CUJIBI
Taru" win "CpaBHEHUE U3MEHEHMS UMITYJIbCa
TeJa C UMIYJIbCOM CUJIbI" MIIN
"HccnenoBanue coxpaHEeHUs] UMITYJIbCa IIPU
yrnpyrom B3aumoaeiictsun" uinu "M3mepenune
KMHETUYECKOM SHEPruu Teja 10 TOPMO3HOMY

IyTH

155

duznyeckuil npakTUKyM 1o Teme "M3yuenue
M30TEPMUYECKOTO Mpoliecca
(peKOMEH0BaHO MCTOIb30BaHUE U(POBOI
naboparopun)" unu "V3ydeHne n30XOpHOTO
nporiecca" uinu "M3yuenue nzodapHOro
npouecca" unu "[IpoBepka ypaBHeHuUs
cocTtosiHus"

156

Ou3nyecKkuil MpakTUKyM 0 TeMe
"U3mepenue yaenbHOM TemI0EMKOCTU" WIIH
"UccnenoBanue mpolecca OCThIBAaHUS
BeuiecTBa" wim "VcciaenoBanue aqnadaTHOTO
npouecca" unu "M3yueHne B3auMoCBs3U
SHEPTUU MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATyPbl KUTICHUS
JKUOKOCTENR"

157

®uznueckuil npakTuKym 1o teme "M3yuenue




3aKOHOMEPHOCTEH MCIapeHUst KUIKOCTEH"
nunu "M3mepenne yaeiabHOM TeIIoThI
naBiaeHus abaa" win "M3yuenue cBOKCTB
HACBHILIEHHBIX MTapoB" i "M3mepenue
a0COIOTHOM BIIAYKHOCTHU BO3/IyXa M OLIEHKA
Macchl apoB B nomenieHun". 3amepenue
K03 uUIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

158

®dusnueckuil MpakTUKyM 110 TeMe
"HaOmnroeHue npeBpalieHus SJHepruu
3apsKEHHOI0 KOHAEHCATOpa B IHEPTHIO
n3ny4yeHus ceeroauona” unu "Nsydyenue
IIPOTEKAHUs TOKA B LIETIH, COACPKALIEH
konzaeHcarop" wiu "Pacnipenenenue
Pa3sHOCTH MOTEHIMAIOB (HANPSDKEHUS ) IPU
[I0CJIeI0BATEIbHOM COETUHEHUN
KOHJIEHCATOPOB"

159

@uU3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue CMEIIaHHOTO COCTUHEHUS
pe3uctopoB"” unu "M3Mepenue yeapHOoro
COIPOTUBIICHUS MPOBOIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPsDKEHUS TSI JTaMITbl HaKaTUBaHUS'"

160

@uU3HYECKUI NPAKTUKYM 110 TEME
"HaOurotenue amekTposn3a’ win
"N3mepenue 3apsia 0JHOBaJIEHTHOrO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTH
COIIPOTUBIICHUS] TEPMOPE3UCTOPA OT
temnepatypbl” win "CHATHE BOJbT-
aMIIEpHOI XapaKTepUCTUKU auoaa"




161

PesepBHrlit ypok. O600111eHNE U
CUCTEeMaTH3alus 3HaHU 10 TeMe
"Kunemaruka"

162

PesepBHrlil ypok. O600111eHNE U
CUCTEeMAaTH3aIHs 3HAHUH 110 TeMe
"IlnHaMuka"

163

PesepBHeIi ypok. O000IICHHE 1
cucTeMaru3anys 3Hanuii mo reMe "CraTruka
TBeporo Tena"

164

PesepBHelil ypok. O60011eHNE U
cUCcTeMAaTH3anys 3HaHUi 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHuke"

165

PesepBHrlil ypok. O60011eHNE U
cucTeMaTu3alus 3HaHu# 1o Teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUYECKOI Teopun”

166

PesepBHrlil ypok. O600111eHNE U
CHCTEMAaTH3alisg 3HaHUH 110 TEME
"TepmoarHamuka. TernaoBbie MaIMHBL"

167

Pezepublit ypok. O6001meHue u
crCcTeMaTH3anus 3HaHUH 10 TeMe
"ArperatHble cocTosiHUS BenlecTBa. ®a3oBble
nepexo/s"

168

PesepBHEIit ypok. O000IICHHE 1
CUCTEeMAaTH3aIHs 3HAHUH 10 TeMe
"DnexkTpuueckoe nose"

169

PesepBHrlit ypok. O6001eHNE U
CHUCTEMaTHU3aIlUs 3HAHUM 110 TEME
"ITocTOSIHHBIN JEKTPUIECKUM TOK"




170

PesepBHrlit ypok. O600111eHNE U
cucrTeMarusanusg 3Hauui no reme "Toku B
pa3IM4HbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne T Kontpoas | Ilpakruuec Aata uudpoBbIe
eMa ypoka usyue
n/n Bcero HbIE KHe st odpa3oBaTesib
padoTsbI padoTsI HbIE pecypcsl
B3aumoseiicTBuEe MOCTOSSHHBIX MAaTHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarauTHoe 1osie. 1
JoctrxeHnss MOIoabIX YueHbIX Camapbl
BexTop maruuTtHoM nnaykuun. [Tpunimn
2 CyNEpIO3UIMU MArHUTHBIX TTosiei. JInHun 1
MarHUTHOM MHIYKITUU
3 MarsuTHO€ 10JI€ TPOBOHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuiia Amriepa, e€ HanpaBJIEHUE U MOYJIb 1
Permrenue 3amau 1
6 [Ipumenenue 3akona Amrmepa. |
DJIEeKTpOU3MEPHUTEIbHBIE IIPUOOPHI
Cuna JlopeHiia, e€ HanpaBlIeHUE U MOAYJIb.
7 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B 1
OJIHOPOJIHOM MarHMUTHOM I10JI€
Permrenue 3amau 1
9 Pa6ota cuiel Jlopenua 1
10 Permenue 3amau 1
1 MarauTHo€e 1oJie B BEILIECTBE. 1
DeppoMarHeTHKH, apa- U TMaMarHeTUKH
12 OcHOBHBIE CBOMCTBA (heppOMarHeTUKOB. 1




[Ipumenenue heppoMarHeTUKOB

13 Pemenne 3agad o Teme "MaruutHoe 1oje"

14 Pemenue 3amau mo teme "MarautHoe nose"

15 SIBieHME 3JEKTPOMArHUTHON MHAYKIIUU.
IToTok BeKTOpa MAarHUTHOM MHIYKIIUU

16 OJ1C unaykuuu

17 3aKOH 3JeKTPOMAarHUTHON HHAYKLIUN
®dapazes

18 Buxpesoe anexrpuueckoe noie. Toku Pyko

19 O/1C MHIYKIUY B JBUKYLIUXCS
MIPOBOIHUKAX

20 Permrenue 3amau

21 [IpaBuno Jlenua

” NunyktuBHOCTh. KaTyiika MHAYKTUBHOCTH B
LIEHY IIOCTOSHHOI'O TOKa

” SIBnenune camonnykuuu. 9JC
CaMOMH]TyKITUU

24 DHeprus MarHuTHOTO TOJISl KATYIIIKH C
TOKOM. DJIEKTPOMAarHUTHOE 110J1e

25 Permenue 3amau

26 O000111IeHNE U CHCTEMAaTH3aLIMs 3HAHUH 110
Teme "DNeKTpoaguHaMHuKa"

7 KontponbHas paboTa 1mo reme
"DnexkTpoauHaMuka”

)% KonebarensHas cucrema. CBOOOIHEIE

KoJIeOaHHSL. rapMOHI/I‘-IeCKI/Ie KoJeOaHus




Kunemarnueckoe u JAUMHaAMHNYCCKOC OIITMCaHHC

29 N
KoJ1e0aTeIbHbIX IBIKEHUI
DHepreTUYecKoe onucanue. BeiBo

30 JUHAMHYECKOTO OTTMCAHHS TAPMOHUICCKUX
KOJICOaHUI M3 UX SHEPTreTHICCKOTO U
KMHEMATHUYECKOr0 OITUCAHUS

31 Ammuntyzna u ¢asza xkonedaHui
[Tepuon u yacTora konedanuii. [lepron
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaTUYeCKOro MasTHUKa. [lepron
CBOOOAHBIX KOJIEOAHUN TTPYKHHHOTO
MasTHHKA

1 3aryxaromue kojaebanus. BeiHyxaeHHbIE
kosiebauns. Pe3onanc

34 ABTOKOJIIE0aHUS

35 Permrenue 3amau

16 Ypoxk-koupepenuus "MexaHudeckne
KoJie0aHus B My3bIKaJIbHBIX HHCTPYMEHTax"

17 O000I11IeHIE U CUCTEMATU3AaIIUs 3HAHUI 10
TeMe "Mexannueckue koneoanus"

13 DIIeKTpOMarHUTHBIC KOJIeOaHUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsja KOHAEHCAToOpa ¢ aMIUTATYI0M CHIIbI
TOKa B KOJIeOATeIbHOM KOHTYpE

40 3aK0H COXpaHECHHSI SHEPTUH B HJICAJTbHOM

KoJIe0aTEIbHOM KOHTYPC




3aTyxa10mHe QJICKTPOMArauTHLIC KoJIe0aHusI.

41 BoinykeHHBIE JIEKTPOMAarHUTHBIE
Kosie0aHus

4 [Tepemennsiit TOK. Pe3uctop u KoHAeHCATOp B
[EMY IEPEMEHHOTO TOKa

43 Karymika uHAyKTUBHOCTH B LIeTIN
MEePEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUYECKOM 1EeNH
MEePEMEHHOTO TOKa
MonHOCTh IEPEMEHHOI0 TOKA.

45 AMIUIUTYAHOE U IeHCTBYIOIIEE 3HAaUECHNE
CHUJIBI TOKA U HANPSKEHUS

46 Pe3onanc B anekTprueckoi uenu

47 Perrenue 3amau
Wneanbueiif tpanchopmarop. [IponssBoacTso,

48 nepeaaya u NoTpedieHue ANEKTPHIECKOH
SHEPrUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 3neKTpo3Hepruu. KynbTypa ucnonb30oBaHus
3JICKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU

50 Permenue 3amau

51 Pemenue 3amau

57 O0001IeHNHEe 1 CHCTeMAaTH3aIHsI 3HAHUH 110
TeMe "DIeKTpOMarHuTHbIE KosieOaHus"

53 MexaHnuyeckre BOIHbBI. XapaKTepUCTUKU

MEXaHNYCCKUX BOJIH

54

CBolicTBa MEXaHUYSCKUX BOJIH




55

3ByK. XapaKTepUCTUKH 3ByKa

Wudpassyk u ynerpassyk. LllymoBoe

56
3arpsi3HEHUE OKPY KaIoIIel cpebl

57 Pewenne 3amau

58 DeKTpoOMarHuTHbIE BOJIHBL. 3mydenue
AIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3JEKTPOMarHUTHBIX BOJTH. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH
IlIxana 37E€KTPOMArHUTHBIX BOJIH.

60 [IpuMeHeHue 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHKE U OBITY
[TpuHIMIBI paIuOCBA3U U TENEBUICHHUS.

61 Panunonoxanus. DneKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

6 KontponpHas padora o teme "Konebanus u
BOJIHBI"

63 Cgert. 3aK0H IPSIMOJIMHEUHOTO
pacrpocTpaHeHHs CBEeTa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PacIPOCTPAHEHHS CBETA

65 Otpaxxenue ceta. [lnockoe 3epkano.
Cdepugeckoe 3epkaio
[Ipenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEIbHBIN MOKA3aTeNhb MPETOMIICHUS.

66 [TonHOE BHYTpEHHEE OTpAKECHHE.

[IpenenbHBINA Yroil HOJTHOTO BHYTPEHHETO
OTpaKeHUs




I%ﬂHeHHGSaﬂaqIﬁalHMEHeHHe3aKOHOB

67
OTPaXKEHUS U MPEIOMIICHHUS CBETA

68 Xon nyuelt B npusme. Jlucnepcus cera.
CrnoxHbIi cocTaB Oernoro cBera. LBet

69 JIun3bl. DOKYCHOE PACCTOSIHUE U ONITUYECKAS
CHUJIa JIMH3BI

0 [TocTpoenune n3o00pakeHU B TUH3aX U UX
cucrtemax. YBEJINYEHHE JINH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paKEHHI, MOTy4aeMbIX C TOMOIIbIO
JIMH3

72 I'ma3 kak onTuyeckas cucrema

7 Pewenue 3anau. [Ipenenst npumeHMMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus ceera

76 Hurepdepennns cBera

77 KorepeHTHbIe HCTOYHUKHU. Y CIIOBUS
HaOJII0ICHUSI MAKCUMYMOB I MUHUMYMOB

78 Permenue 3amau

79 [Tpumenenne naTepdepeHn

80 Hudpakmus ceeta

31 Judpakmonnas pemeérka. Y cioBue
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB

82 Pewenne 3amau

23 [Tonepeunocts cBeTOBBIX BOJH. [lomsapuszanus

CB€Ta




84

Pemenue 3amau

85 CBeToBbI€ sIBJICHUS B IPUPOJIE 1

26 O06o001IeHne 1 cucTeMaTHU3alus 3HaHUH 110 1
teme "Ontuka"

87 KonTtponpHas pabora mo reme «OnTuka 1
['paHuIBl MPUMEHUMOCTH KJIAaCCHYECKOMN

88 MEXAHUKH. 3aKOHBI AIEKTPOAUHAMUKH U 1
MPUHIIAI OTHOCUTENBHOCTH

29 [TocTynatel cieruaibHON TEOPUHI 1
OTHOCUTEJIBHOCTU
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycinosue

90 npu4uHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHUE BPEMEHH 1
COKpaIl[eHUE JUTUHBI

91 DHeprus U UMITYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

9 CBs13b MaccChl € YJHEPrUeH U UMITYIbCOM 1
PENATUBUCTCKOM YaCTHIIBI. DHEPT U ITOKOSI

93 PaBHOBeCHOE TEIIOBOE U3ITyUEHHE 1

94 3akoH cMmemienust Buna 1

95 I'unoresza M. Ilnanka o kBanTax. @POTOHBI 1

96 DHeprus U UMITyJIbC (PoToHA 1

97 dotordppext. OnbiThl A. I'. CTONETOBA. 1
3akonbl potodddekra

08 YpasHenue DiHITelHA U1 hoTOd D DEeKTA. |

"Kpacnas rpanuna" ¢porosrddexra




99 Hanenue cera. Onwitel I1. H. JIeOenena

100 BoitHOBEIE CBOIICTBA YaCTHIL
Bouansl ne bpoins. JlnnHa BosiHbI 1€ bpoiiis

101 U pa3Mephl 00JIaCTH JIOKATH3AIII
JIBUKYILEHCS YaCTULIbI

102 KopmyckynsipHO-BOITHOBOM Jyanu3M

103 Judpakius 3JeKTPOHOB HAa KPUCTaJIaX
Crneunduka u3MmepeHuii B MUKpOMHUPE.

104 CooTHolIeHUs HEOTIpeACIEHHOCTEN
['eitzenOepra

105 Pemenue rpaduueckux 3amaq

106 Pemienne pacu€THbIx 3a1a4

107 KonTponbHas pabota no Temam: "OCHOBBI
CTO", "KopnycKynsipHO-BOJIHOBOH Jyanu3m"

108 OnBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMa.
[Tnanerapuas moxens aroma Pezepdopna

109 [Toctynatsr bopa

110 Bunei cniexktpoB. CnekTp ypoBHEH sHEPruu
aToma BOJIOpoJia

11 CHoHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa I'eitzen6epra-

113 HBanenko. 3apsii 1 MaCCOBOE YUCIIO siApA.
H3oTonel. PagnoakTMBHOCTH

114 3aKoH pa0aKTUBHOrO pacnajaa. CBoiicTBa

HOHU3UPYIOIICTO U3JTYUCHUS. Bnusaue




PalMOAaKTUBHOCTHU Ha )KUBbIE OPraHU3MBI.
Josumerpus

115

DHeprusi CBsI3M HYKJIOHOB B sifpe. S nepHbie
cwibl. [ledext maccel siapa. SnepHbie
peakiuu. SAnepusie peaktopsl. [Ipobiembr
YIIPABISIEMOTO TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTICKThI PA3BUTHUS SICPHOM
SHEPIreTUKU

116

Meroasl perucTpalvy U UCCIIEI0BAHNS
3JIEMEHTapHbIX YacTUL. OyH/ITaMEHTAJIbHBIE
B3aUMOJICUCTBUS. bapuOHBI, ME30HBI U
nentoHsl. [Ipencrasinenne o CtannapTHON
Mozenu. KBapk-IitooHHas MOJIENb aJpOHOB

117

®dusuka 3a npenenamu CTaHIapTHON MOJIEIN.
TémHas Marepust U TEMHas SHEPTHsL.
EnuHcTBO M3nueckoil KapTUHBI MUpa

118

OraInbl pa3BUTHsI aCTPOHOMUU. 3HAYEHUE
aCTPOHOMUHU

119

[IpuMeHHMOCTh 3aKOHOB (PU3UKH JTS
0OBSICHCHUS IPUPOIBI KOCMHUUYECKHUX
00BEKTOB. METOIbI aCTPOHOMUYECKUX
HCCIIeJOBaHNI

120

COBpeMeHHHe OIITHYCCKHUE TCIICCKOIIBI,
paauOTCIICCKOIIbI, BHeaTMOC(i)epHaﬂ
ACTpOHOMUA

121

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/1bI, IJIAHETHI, UX BUIUMOE JIBUYKEHUE

122

Comeunast cucrema. Comnrne. CoHeuHas




akTUBHOCTh. cTounuk sHeprun ConHua u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpasnbHbIi KJ1acc —
CBETUMOCTD"

124

3B63IH:I rJIaBHOM IIOCIaCaA0OBATCIBbHOCTH

125

Bnyrtpennee crpoenue 38é311. COBpeMEHHbIE
MPEJCTABIICHUS O IPOUCXOKICHUH U
spomtorun CoHIa ¥ 3BE37. DTallbl JKU3HHU
3BE3N

126

Muneunsiii [Tyt — Hama ["anaktuka. Tunel
rajJlakTUK. YE€pHbIe ABIPHI B sIpax rajlakTUK

127

Bcenennas. Pacmupenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyueHue

128

MacmrabHas cTpykTypa BeeneHHoM.
MeraranakTuka

129

Hepeménusie npobieMbl acTpOHOMUN

130

Ou3nYecKuil MPakTUKyM IO TeME
"UccneqoBaHnue MarHUTHOT'O MOJIA
MOCTOSIHHBIX MaruuToB' uin "MccnenoBanue
CBOWCTB (peppOMarHeTHKOB" HITH
"UccnemoBanue ACHCTBHS IIOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

131

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenne cuibl Amniepa” unu "M3yuenune
3aBUCHUMOCTH CHJIbI AMIIepa OT CUJIbI TOKa"
win "OnpeneneHre MarHuTHOM UHAYKIIUY HA




OCHOBE M3MEpeHUs CUiIbl Ammepa"

132

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS 3JIEKTPOMArHUTHOM
uHaykuuu" uinm "OnpeneneHue NHIYKIUU
BHUXPEBOI'0 MarHUTHOTO 1oJIs"

133

Ou3ndecKuil MPakTUKyM IO TEME
"UccnenoBaHue siBIEHUSA CaMOUHyKIUN"
i "COopKa MOIEIH SJIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3nYeCcKUi IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOHBIX KoJIeOaHUH
HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB"

135

Pu3NYECKU IPAKTUKYM 110 TEME
"IIpeoGpa3oBaHue F3HEPTUU B IPY>KMHHOM
MasiTHUKE"

136

Ou3nyecKuil MpakTUKyM IO TeME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIEOBATEIIBHO COEAUHEHHBIE
KOHJICHCATOp, KaTyIIKy U pe3ucTop’ uiu
"HUccnenoBanue paboThl HICTOUHUKOB CBETA B
LIeTY IEPEMEHHOro ToKa"

137

®u3nueckuil MpakTUukyMm 1o teme "M3yuenue
napameTpoB 3BYKOBOW BOJIHBI'"

138

dusnuecKuil MpakTUKYM 10 TeMe
"N3mepenne mokasaresns MpeioMIIeHUs
crexia" unu "l[lonyyenune n3o0paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajla v JIUH3bI"

139

®u3nYeCKUi MPAKTUKYM 110 TEME




"HccnenoBanue 3aBUCUMOCTU (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe
xuakux muH3)" wim "N3mepenue GokycHOro
pacCTOsTHUSA PACCEUBAIOIINX JIMH3"

140

Ou3ndecKuil MPakTUKyM IO TEME
"Habmonenue qudpakium, HHTepPepeHInn
Y noJisipu3aiuu ceera'

141

Pu3NYECKU IPAKTUKYM 110 TEME
"Onpeznenenre UMIYJIbCa U YHEPTUU
PENATUBUCTCKUX YacTHII (110 poTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

142

Pu3nYeCcKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [l1anka Ha ocHOBe
uccienoanus porodrdpdexra" wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/ OT HaIIPSDKEHUS

143

Pu3HYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pexeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEpPEHUE
nocTostHHoM Pundepra”

144

Pu3nYeCcKUi IPAKTUKYM 110 TEME
"HccnenoBanue panoakTUBHOTO (OHA C
UCIIOJIb30BaHueM jo3umeTpa’ unu "U3ydenue
MOTJIONICHSI OeTa-4acTHIl ATFOMUHUEM"

145

Ou3nuecKuil MPaKTHKYM 110 TEMe
"HaGaroneuus 38€30H0ro Heba
HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX MTPHIIOKESHUHN JITIS




OTIpEICTICHUS TTOJIOKEHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausi CeBepHOTo MOIyLapus U IpKUe
3Bé31b1" wiK "HaOroneHus B TeIeCcKoll
JlyHbI, IJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKomIeHUH"

146

O00011IeHrEe U CHCTEMATH3aKs 3HaHuH. Posb
(GU3UKH 1 aCTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJOTHYSCKOM, COITMAIILHON M STHUECKOH
chepax neaTebHOCTH YelIOBEeKa

147

O0600611IeH1E U cucTeMaTH3aus 3Hanuil. Poib
1 MECTO (PU3HKHU U aCTPOHOMUU B
COBPEMEHHOM HAyYHOU KapTUHE MUPa

148

O060061ieHue u cucreMatusanus 3Hanuil. Ponp
dbuznueckoil Teopun B GOpMUPOBAHUH
MpEeJICTaBICHU 0 PU3NUECKON KapTHHE
MUpPa, MECTO (PU3UUECKOIN KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJIC

149

0O00011eHrEe U cUCTEMAaTU3ALMS 3HAHU 10
teme "Kunemaruka"

150

O00011IeHME U CUCTEMATU3AaLIMs 3HAHU 110
teme "Kunemaruka"

151

O00011IeHME U CUCTEMATU3aIIMs 3HAHNI 10
teme "Iunamuka"

152

O060011eHre U cCUCTeMAaTHU3alusI 3HAHUH 110
teme "Craruka TBepaoro reia'

153

O000I11IeHNE U CHUCTEMATU3aLUs 3HAHUH I10




TeMe "3aKOHbI COXpAHEHHUS B MEXaHUKe"

154

O06o00muIeHne 1 cucTeMaTH3aIMsl 3HAHUH 110
Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU
Teopuu”

155

O00011IeHME U CUCTEMATH3AIM 3HAHUN 110
teme "Tepmoannamuka. TemnoBbie MalivHbI"

156

O00011IeHME U CUCTEMATU3AaLIMS 3HAHUI 10
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEX0bI"

157

O060011eH1e U CUCTeMAaTHU3alHsI 3HAHUH 110
teMe "DnekTpuyeckoe nose"

158

O06o011eHne U cucTeMaTu3alus 3HaHUuH 1o
teMme "[1oCTOsHHBIN 37eKTpUUecKuid TOK"

159

O0001IeHHEe U CHCTeMATHU3AIHsI 3HAHUH 110
teme "Toku B pa3nuuHbIX cpegax"

160

O00011IeHME U CUCTEMATU3AaLIMS 3HAHUI 10
TeMme "MaruutHoe noJje"

161

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTH3aLMsA 3HAHUH 10 TEME
"DeKTpoMarHuTHas MHIyKIus"

162

PesepBHeIit ypok. O600IICHHE 1
cUCcTEMaTU3anus 3HAHUH [10 TEME
"Mexanndeckue koneoanus"

163

PesepBHeIit ypok. O600IICHHE 1
cUCTeMaTH3aIlHs 3HAaHUH 110 TeMe
"DNIeKTPOMAarHUTHBIE KOJIeOaHus "

164

PesepBublit ypok. O60011eHNE U
CUCTEMAaTH3aIVsI 3HAHUH 110 TeMe




"MexaHU4YEeCKHE U DJICKTPOMAarHUTHBIC
BOJIHEI"

165 PesepBHeIit ypok. O600IICHHE 1

cucTeMaru3anys 3HaHui mo reme "Onruka’'

PesepBubiit ypok. O60011eH1Ee U
166 cucreMaTtu3alus 3HaHui 1mo reme "OCHOBBI
CTO"

PesepBuslit ypok. O60011eH1E U
167 CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"KopnyckyisipHO-BOJIHOBOM Jtyasin3m"

PesepBHeIit ypok. O600ICHHE 1
168 cucreMaru3ais 3Hannii mo reMme "dusuka
aroma"

PesepBHeIit ypok. O000ICHHE 1
169 cucTeMaTtu3anus 3Hanui no reMe "dusuka
ATOMHOTO $1/1pa ¥ 3JIEMEHTAPHBIX YacTULl"

PesepBHeIit ypok. O600ICHHE 1
170 cHUCTEMAaTU3alMsl 3HAHUU 110 TeMeE "DIeMEHTEI
acTpopu3uKu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YUYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

Brenurel. I'.SI.Msaxumes, b.b.byxosues, H.H.Corckuti / [Tox pen.
H.A.IlapdentreBoit, @usuka. 10, 11 kmacc. ba3oBslit u yriayOineHHbBIN YPOBEHD. —
M.: IIpoceemenue, 2021.

2. Munaktrueckne Mmatepuansl @usuka 10, 11 kmace / A.E.Mapon, E.A.Mapom.
— M.: UznatensctBO «/Ipodar, 2014.

3. Tematnueckre KOHTPOJIBHBIE U CAMOCTOSATENbHBIE paboThI Mo ¢usuke 10, 11
kiacc / O.W.I'pomiieBa. — M.: M3narenbcTBo «OK3amen», 2012 r.

4. 3aganus oopazoBatenbHOro noprana Pemry EI'D

5. COopHUK 3a1aHUN U CaMOCTOATEIBHBIX paboT « dusuka 10», JI.A. Kupuk,
FO.1. Iuk- M.: Nnekca 2012r

BapHaHT

METOANYECKHUE MATEPUAJIBI UIA YUUTEJIA

Brenurel. I'.SI.Msaxumes, b.b.byxosues, H.H.Corckuti / [Tox pen.
H.A.TlapdentbeBoit, ®uzuka. 10, 11 knacc. ba3oBblii 1 yriay0OJeHHBIH yPOBEHB. —
M.: IIpocsewmenue, 2021.
2. Munaktrueckne Mmatepuansl @usuka 10, 11 kmace / A.E.Mapon, E.A.Mapom.
— M.: UznatenscTtBO «/Ipodar, 2014.

3. TeMaTuyeckue KOHTPOIbHBIE U CAMOCTOATENbHBIE paboThI 1o pusuke 10, 11



kiacc / O.U.I'pomuieBa. — M.: 3marenscTBO «OK3amen», 2012 T.
4. 3aganus oopazoBatenbHOro noprana Pemry EI'D
5. COOpHUK 3a7]aHUl U CaMOCTOSTeNbHBIX padoT «Pusuka 10, 11», JI.A. Kupuk,

HO.1.JTuk- M.: Unekca 2012r

JTaHHBIE

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET

Beenurenannpiel. Auumanuu pusndeckux o00bekToB. http://physics.nad.ru/
2. Kuas pu3uka: odyqaromias mporpamma. http:// www.int-edu.ru/soft/fiz.html
3. Ypoku pusnku ¢ ucnonp3oBanuem Mateprera. http://www.phizinter.chat.ru/
4. ®dusuka.ru. http://www.fizika.ru/
5. ®u3nKa: KoJieKus onbIToB. http://experiment.edu.ru/
6. ®u3uka: NEKTPOHHAS KOJUICKIIUS OIBITOB.

http://www.school.edu.ru/projects/physicexp


http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp




	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	РАБОЧАЯ ПРОГРАММА
	учебного предмета «Физика. Углублённый уровень»

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Раздел 1. Научный метод познания природы.
	Ученический эксперимент, лабораторные работы, прак

	Раздел 2. Механика.
	Тема 1. Кинематика.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 2. Динамика.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 3. Статика твёрдого тела.
	Ученический эксперимент, лабораторные работы, прак
	Тема 4. Законы сохранения в механике.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак

	Раздел 3. Молекулярная физика и термодинамика.
	Тема 1. Основы молекулярно-кинетической теории.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 2. Термодинамика. Тепловые машины.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 3. Агрегатные состояния вещества. Фазовые пер
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак

	Раздел 4. Электродинамика.
	Тема 1. Электрическое поле.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 2. Постоянный электрический ток.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 3. Токи в различных средах.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак

	Физический практикум.
	Межпредметные связи.

	11 КЛАСС
	Раздел 4. Электродинамика.
	Тема 4. Магнитное поле.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 5. Электромагнитная индукция.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак

	Раздел 5. Колебания и волны.
	Тема 1. Механические колебания.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 2. Электромагнитные колебания.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 3. Механические и электромагнитные волны.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 4. Оптика.
	Демонстрации.

	Раздел 6. Основы специальной теории относительност
	Раздел 7. Квантовая физика.
	Тема 1. Корпускулярно-волновой дуализм.
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Демонстрации.
	Ученический эксперимент, лабораторные работы, прак
	Тема 3. Физика атомного ядра и элементарных частиц
	Ученический эксперимент, лабораторные работы, прак

	Раздел 8. Элементы астрономии и астрофизики.
	Ученические наблюдения.

	Физический практикум.
	Обобщающее повторение.
	Межпредметные связи.
	гражданского воспитания:
	патриотического воспитания:
	духовно-нравственного воспитания:
	эстетического воспитания:
	трудового воспитания:
	экологического воспитания:
	ценности научного познания:

	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базо
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия Самоор
	Самоконтроль, эмоциональный интеллект:

	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИН

