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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, npectaBieHHbIXx B DI'OC COO, a Takxe
c yu€toM (enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIHUAX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHBIE 00pa30BaTEIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNIbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOTro mpeaMera ¢ y4€TOM MEXIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXCH.
[TporpamMma 1o ¢u3uke Aa€T MpeACTaBICHHE O LEAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (PU3NKUA yriyOJIEHHOTO YPOBHS TMO3BOJISIET pPEaM30BaATh
3a/1layu MPO(PECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHN IS
MPOSIBJICHUSI CBOUX MHTEIJICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI i MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3alusx Npo(ecCHOHaTbHOTO O00pa3oBaHud IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs miiaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  HayuHo-
METO/I0JOTUYECKON OCHOBOWM il pa3pabdOTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXCs, OCBOUBIIHMX
nmporpammy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha yIiTyOJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (M3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI MO TOJIaM 00yUICHUS;

cozepkanue yuyeOHoro npeamera «Ousukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @u3uke HMeEeT NPUMEPHBIM XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUS CBOMX pabOYUX MPOrPaAMM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPENOCTABIAET BO3MOXHOCTH [UISl pEaju3alMHd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K MpEnoAaBaHui0 (U3UKKH Ha YIUIyOJEHHOM YpOBHE IMpPH YCJIOBHUU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHMI 00 okpy:xaromeM mupe. HHIKoapHBIN Kypc QU3HKK — CHCTEMOOOPA3YOINN
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWN, HW3y9aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW OMNPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJyuYEHHUSI HOBBIX MaTEepUAlOB C 3aJlaHHBIMM cBoOWcTBamMu. M3ydenue usuku
BHOCUT OCHOBHOW BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaromierocsi, B pOpMHUpOBaHNE YMEHUI MPUMEHSTh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIIOJTHEHUH UMHU YUYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA e, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (pU3uku
oObeauHEH BOKPYr (Qu3nyueckux Teopuid. BenymwmMm B Kypce sBIsIeTCS
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosarac€T HMCIOJb30BAHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryo€HHOTO ypOBHS
MpPeAnosaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipum sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIep)KaHMs, TOCBSAIIEHHBIX SKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke O0CYX IACHUS
npo6JieM pallOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMMbl 1O (PU3UKE JOKHO OBITH MOCTPOEHO Ha
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoa. i Gusnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIB30BAHUM CAMOCTOSTEILHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [l yrmyOn€HHOTO
YPOBHS — 3TO CHCTEMA CAMOCTOSITENBHOTO YYEHHUYECKOTO 3SKCIEPUMEHTA,
BKJIFOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciydyae npakTuKyMm
npoBoauTcs 6o B koHIEe 10 m 11 kmaccoB, OO mMMocie MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIaccoB. BTopoli crocod — 310 uHTEerpamust padot
IPAaKTUKyMa B CUCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOJAATCSA B IpoLIECCEe
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa HOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOW HHCTPYKIIUH.

B nporpamme 1o (¢usnke cUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
ydacTHUKaMU 00pa30BaTeIHHOTO MpOoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYarOlMMHCS YMEHUSMU NPOBOJMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIENOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIEseTCs PEIICHNIO0 PACUETHBIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 3aJJaHHOW (PU3NYECKOW MOJEIIbIO, MO3BOJISIOUINE IPUMEHSATh U3YyUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. JlJisg Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NpPEICKa3aHue NpPOTEeKaHus (U3MUYECKUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKU3HU, TpeOyrolmme BbiOopa (hHU3nIecKon
MOJIEJH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype pusuku yriiy0JaéHHOro ypoBHs Ha YPOBHE
cpenHero oOiiero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX MPEAMETHOTO
kabuHeTa. B kabumHere (M3MKM JOJDKHO OBITh HEOOXOIHMMOE JIabopaTOpHOE
000pyIOBaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3uKe y4eHUYeCKux
OTBITOB, TAOOPATOPHBIX PaOOT U PabOT MPAKTUKYMa, & TAKKE JTEMOHCTPALIMOHHOE
o0opy10BaHUE.

JemoHCcTpanimoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe oOOpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyercss B BHAEC TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsi B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TemMaTHueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHHUs (PU3UKHU B OOIIIEM 00pa30BaHUU SIBISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOyYaroIMXcsd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBJIICHUSIM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MATEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pOAM (PU3MKKU AJI1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyayumiei
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lene oOecreuynBaeTCsl pelieHueM CIEeIyIoMMX 3a1ad B
Iporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CpEIHET0 00IIero oOpa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEILICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOM (pr3nyeckoit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBAaTHOW YCJIOBHMSM 3aJadyd, B TOM YHCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MUECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, MX BIMSIHUS HA OKPYXKAIOILYIO CPeay;

OBJIAJICHUE METOJAaMU CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3NYeCKuX SKCIEPUMEHTOB, aHaiu3a M HMHTEepOpeTanuud HHpOopMaIu,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJOBUM [JIsl pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodecCHOHANTBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOH.



B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsl BbIOMpaeTcs OOyYaIOMIMMUCS, TUIAHUPYIOIUMHU TMPOJOJKEHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
poBeleHusT J1abOpaToOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUYATbHBIX
O0COOCHHOCTEN 00yJarouXxCs.



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Pasznea 1. Hay4yHblii MeTOA MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Mpupojsl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3Nku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HANPSHDKEHUS B [IENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1uQppoBoi nadboparopueit mo dusuke. [Ipumepsl nsmMepeHus
($bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHast 3aJ]a4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropusi.

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpEHHUE MaTepuajbHOW TOUKH, HMX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHune nepeMeeHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TpaduKH.



KpuBoimHenHOe  nBMKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBLHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCH: CHUAOMETD,
JBUKEHUE CHAPSAIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTUK
JBAYKEHUS.

CrocoObI UCcIIeIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHoro nepexoia i NBMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUMN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HampaBneHnue ckopocTy Py IBHKEHHUH 10 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELyKTOpE.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUS (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOPUN ).

N3yuenue nBu>keHus Tena, OpoIIeHHOro rOpu30HTANIBHO. [IpoBepka runoressl
O IpsAMON MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

W3yuyeHue NBHKEHHUS Tella MO OKPYXHOCTH C IOCTOSIHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumanpHble cucteMmsl oTcyéta. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETa (ONpENETIECHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOU MACCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaIEHUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MMUpOTHI. J[BrkeHne HEOECHBIX Tel
U X CIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

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

Hasnenune. ['mapocratnueckoe nasinenue. Cruina Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTEIBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAEHCTBYOLIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

N3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONICH CUJI IIPH ABMXKCHUHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3Bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCUMOCTH CWIJI YIIPYTOCTH, BO3HMKAIOIIUMX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

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

HccnenoBanue nBrXEHUS Opycka MO HAKIOHHOM MIIOCKOCTU € MEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHnne NBMKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue CHl, IPUIIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIUTENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3axkonsl coxpanenusn é mMexanuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KCHHUE.

MomeHT umiynbca marepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHUIMaNbHBIE W HENOTEHUMWAJbHBIE Cuibl. [loTeHnmanbHas >HeEpruUs.
[ToreHuunanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnumanpHas sHeprus rena
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONIEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOIL, PUTYPHOE KaTaHWE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tea Mpu COBEPILIEHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepeHne nMiryJibca Teia 1o TOpMO3HOMY Iy TH.

W3mepeHnne cuibl TITU, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBUH.

M3mepeHne KHHETUYECKOW SJHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NMOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas puU3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bBpoyHOBCKOe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. Moaenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrosiHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcust.

Mogenb neanbHOTrO ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJECHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MIPE/ICTaBICHUE U30TMPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p MKy JaBICHUEM M  CPEIHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEPATYyPhl TEPMOJIUHAMUYECKOU CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

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

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBHUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYIJI.

Mopenu KpucTamIn4ecKux peueTox.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HUccnepoBanne mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUSI TPH
TEII000MEHE MEXITy ropsueii U X0JI0IHOM BOJIOM.

N3ydenne H30TEPMUYECKOr0 Ipolecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
urdpoBoii 1abopaTopun).

N3yyenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJis
TEPMOJMHAMHYECKON cCUCTEMBI. BHelIHNe 1 BHyTpeHHHE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMYMH, ONMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenp wuJeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JSHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPAlWs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BeipaxkeHue i1 BHYTPEHHEN DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMOAUHAMUKe. Beruucienue padoTel o rpaduky
nporecca Ha pV-auarpamme.

Temnonepenaua  kak  cnoco0  M3MEHEHWs  BHYTPEHHEH  Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
tornmBa. Pacuér KoauuecTBa TemuoThl mnpu Teruonepenade. I[lonstue 00
aanabaTHOM IpoIlecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHHss1 3Heprusa. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0o0Jiee XOJIOIHOTO Tea K 0oyiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunnumne! gecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHruecKue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AU3ENbHBIA M KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTaHUYECKOTO TOILINBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a11adaTUYECKOM PaCIIMPEHUU.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTo npolecca.



KoMmnproTepHble MOJEIN TEIJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHON TEIMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBHS U
TEMIIEPATyPbl KUTIEHUS KUJKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y aeibHas TerioTa
napooOpa3oBaHUsI.

HacelleHHble W HEHacChIleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH Y IABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tlapa. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS! OT JAaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
KkpuctaiuioB. [lmaBnenne W Kpucraumszauus. YJIEJIbHAas TEIUIOTA IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayis FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimiupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenrue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUKMHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0OIaxX.

VYpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmsspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe pacimpeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSYKEHHS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipasie sBiaeHUsI.

Moaenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepenne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIICHNH.

N3mepenne kodgduiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAeopMal pPEe3MHOBOro obpasua oT
IIPWIOKEHHOW K HEMY CHJIBI.

Paznen 4. JDiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OJnekTpu3anuss Ten U €€ MPOSBICHHS. JJNEKTpUYECKUMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, JUAIEKTPUKA U  MOJYHPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKH 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

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

DJieKTprdecKoe nmose. Ero neicTere Ha JIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOubiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NMOTEHLHATOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMaN 31EKTPOCTaTUYECKOrO NoJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIIMAIOB JUJISl  AJIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JWHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JAvsnekTpukn B DIEKTPOCTATUYECKOM  TOJIE. Jwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.



[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

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

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudyeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHIEHcaTopa OT IUIOLAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOoPa.

3apsiaKa U pas3psiika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LIENN, COAEPKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsKEeHUs ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YePe3 PESUCTOP.

Tema 2. IlocmoanHblil 31eKmMpuyecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOTOo TOKa. McTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akon Oma Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHUE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKHE IPOLECCHL: aAMIIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUN.

Hemoncmpauuu.

W3MepeHne CUJTbl TOKA U HaIPSKEHMUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coenHeHns UCTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJTKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro COnpoTUBIIEHUS TPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHHMYECKOTO 3J€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PAa3MYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIECHUSI METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



[TomynmpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DNeKTpUYecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TUIIBI CaMOCTOSTENBHOTO pa3psana. Monxus. [lima3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pas3psaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (OTOAUO/, CBETOMO I, TAIbBAaHUKA, pAQUHUPOBAHNE ME/IU, BBITUIABKA
QIFOMUHUSA, YIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoii pa3psa U NPOBOJANMOCTb BO3IyXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSSI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEpPMOpE3UcTopa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3uYecKUil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTUUMH.
OneHKa rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
(bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHHYECKUH  DIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBiIsieTcs
C Y4YETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKW,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnule nonamus, C6A3AHHbIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTE3a, (PU3MYECKass BEIUYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHMUE, MOJEIb, H3MEPEHUe,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepoosna, ux rpaguku u cBoicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, muddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKarollel Cpemsl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydyeHHE HaHOMAaTepuajioB, TEIUIOBbIE CBONCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOJIb30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyUYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBEIE PUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyTroBOro BUTKa). OnbIT JpcTeaa.

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarnuTtHoe nosne B BemecTse. PeppOMArHeTUKH, M1apa- U JUAMarHEeTHKU.



TexHuyecknue YCTpOHCTBA M TEXHOJOTUYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

KaptnHa 7uHHMA  MHAYKOUM ~ MArHATHOTO  MOJS  IOJIOCOBOTO |
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MAarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIMU TOJIA ITTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUXEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI IOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnexkmpomazHumuas uHOYKyu.

SlBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAykuuu Dapases.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC wHAyKUMH B TPOBOJHUKE, JABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: MHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIu.

Jemoncmpayuu.

HaOnroienuie siBneHus 3I€KTPOMArHUTHOM HHAYKIUU.

UccnenoBanne 3aBucumoct IDJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBOH (METHOM) TpyoOe.

SIBneHNre cCaMOUHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUMHIYKIIHUH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebOaHusi. Kunemarnueckoe U JTUHAMHYECKOE OIHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYECKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K01e0aTeaIbHOro ABYKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHu Ipy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH TMeproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NpeAcTaBiIeHUN 00 uacaIbHON MO/IENN MPY>KUHHOTO MasITHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

W3yuyeHune 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIIPyTroM MO/ABECE.

N3ydenne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuosie Ko1e0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOATeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHruecKue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIEepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX/I€HHbIE CUHYCOUIaIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U NMPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mojenb TUHUH SIEKTPOIIEepe1adn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

HabnrogeHue 3;1eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBLE GOJIHDBL.

Mexanudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJIOJIbHBIE BOJHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakiys.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI U3IyYCHHS JJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[xana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3M U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPe/Ibl.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIBTPa3BYKOBAs TUATHOCTHKA B TEXHUKE M MCIUIIMHE.

Hemoncmpayuu.

OO0pazoBaHue U paclpoCTpaHEHNE TOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6mroneHue oTpakeHUs ¥ TPEJTOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6mronenue naTepdepeHnnn u qudpakiiny MEXaHHIECKUX BOJTH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa ybTpa3ByKa U €ro MpuMeHEeHHUe.

HabGnroneHue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, TPEITOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIMIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully pa3zena AByX ONTUYECKUX CPEN.

Xox nyueit B npusme. [ducnepcust cera. CioxHbIA cocTaB 0Oenoro cBera.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl IOJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniyie u paccerBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOMN
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJIBHOIO IOKa3aTess
IIPEJIOMIICHHS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jyya, NpOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

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

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MHUHUMYMOB B HHTEp(EpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIOCHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmspusanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne nmpeaomMiIeHUs CBETA.

HaOnronenue noJiIHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB H300pKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmronenne nudpakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NOISIPOUIOB JJIS1 U3YUEHUS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIOITUX JIUH3.

[Tonyuenue n300pakeHuUsl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxium, nHTepdEpEeHIINN U TOJIIPU3AIK CBETA.

N3ydenne noyisipu3aly CBETa, OTPaKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3IIYyUEHHUS HA IBYX IIEISIX.

HaGmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUPpakImOHHOTO CIIEKTpA.

N3mepenne nMHbl CBETOBOM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJAMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcenoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJIHLCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (T0
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapro-60110601i 0yanu3m.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemenuss Buna. 'nnore3a [1naHka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. Ctonerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuiiay porosddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyro moBepxHocTh). Ombitel II. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoid. J{nuna BosHb! e bpoins u
pa3Mmepbl 00JacTH JIOKAJM3alMu JABWXKYyIeWcs 4actuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3m. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossnaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOJIMO/ OT HAIPSKCHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO UCCIENOBAHHUIO CTpOoeHUs aroMa. I[lnmaHerapHass mMonenb aroMa
Pezepdopna.

[Toctrynatel bopa. U3nyuenue u norsiomienre (GOTOHOB MPHU MEPEeXoe aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aTOMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue tMHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOr0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTE. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnaz. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3JTyYCHMs. BIusHUE pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbli PoH n3inydenus. JJozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Maccol sapa.

Anepubie peakuuu. [denenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICENITOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-ritooHHas MOJENb aApOHOB.

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

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTUYECKHE IIPOLIECCHI: TI03UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpekoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAaHUEM J03UMETPA.

N3yuenue noriouieHus 0eTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEHUMOCTh 3aKOHOB (U3UKK ISl OOBSCHEHUS MPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metonsl aCTpOHOMHMYECKHX HccieoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

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

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHLa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3HOr0 HEOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIs1 ONIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MoJyIiapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUIEHUU.

Pu3nvecKuil NPaAKTHKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYMH.
OneHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o0marmee NOBTOPEHHUE.



O06o0061menne U cucTeMaTH3alusl CoIepKaHMs pa3fesioB Kypca «MexaHuKay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAy, «Konebanus u
BOJIHBDY, «OCHOBBI CHENUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbl ACTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUpPA, 3HAYCHHE ONUCATEIBHOU,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib HU3NIECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pu3uku yriayO0iaeHHOro ypoBHs B 11 kiacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4yHbId (DAKT, rumoresa, (pu3MvecKas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TPUTOHOMETpHUUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJILHHUKOB,
oTpeJIesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJeOaTeIbHbIC
JIBW)KCHUSI B JKUBOW MPUPOAE, ODKOJOTMYECKHME PHUCKUM TpU MPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAS. CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHMs KPUCTANTMYECKON PEeIIETKU, CIEKTPATbHBIN aHaIU3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3aJI€KH MArHUTHBIX — PY/,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, 3JJIEKTPOMAarHUTOB,
ANEKTpOoJBUTraTENb SKOOM, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTponepeaad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meuyb, ynpTpa3ByKoBas JIUHArHOCTUKAa B TEXHHKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, AJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMUHOCTHLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pPacCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIpPaBICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUMAIbHBIMM HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBE/ICHNUS;

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

e 0OCO3HAHHUE JUYHOIO BKJIA/IAa B IOCTPOECHUE YCTOMUMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOIO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHHE COBEPIIIATh OCO3HAHHBIHI
BbIOOD Oynymielt mpodeccuu M peann30BbIBATH COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOI'NYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAaHUM MO0 (PU3UKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOILECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYIO M HUCCIENOBATEIbCKYIO
JESTENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jijornueckue 1eiicTBUA:

CaMOCTOATENbHO  (popMyJIHUpOBaTH M aKTyaJIH3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh eI JEATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIIEHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LIEISM, OLIEHUBATh PUCKU TTOCIIEICTBUN IESITEIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIa/IETh Hay4YHON TEPMUHOJIOTHEN, KIFOUEBBIMH MOHATUSAMU U METOJAMHU
buznueckoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIBHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH IO TOJyYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPHU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyaJH3WpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ peIIeHus, HaxOAuThb apryMeHTbl JJid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peleHus;

aHaJIM3UpPOBaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KU3HEICATSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nnpopmanueii:

BJIAJ€Th HaBBIKAMU MOTYy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHaJli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PEIICHHWM KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIEHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEP)KAaHUSA B Pa3IMUHbIX (hopmarax c
y4€TOM Ha3HayeHWs: WHGOpMalMU M IIeJIeBOM ayAUTOpUHU, BBIOHpas
ONTUMAJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIC Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha YpokKax (HU3MKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W CMSr4arth
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMsI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHNA C yd4€éTOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeessaTh posid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHON PadOTHI;

OILICHWBATh KauyeCTBO CBOETO BKJaJa M KaXJOT0 YYaCTHHKA KOMaHJBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBbIE€ MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENIbHO COCTAaBJISITh IUIAH PEIICHUS pacYETHBIX M Ka4eCTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCSA
pECypCoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacHmpsTh paMKH y4eOHOTO TTpeIMeTa Ha OCHOBE JIMUHBIX MPENOUYTESHUH;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEeQIEKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OLUEHKU CUTYyalluH, BBIOOpa BEPHOI'O
pelIeHus;

e YMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU aHAIU3E PE3yIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH ce0sl, MOHMUMAsi CBOU HEJAOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIN3e pe3yIbTaToB
TeSITEIbHOCTH;

e IIpU3HABATh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy OO0yYarolUXcCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATD
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHIKEHHIO LIENH
U ycrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUM OOILECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTNIEPEKUBAHUIO;

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

[MTPEAMETHBLIE PE3VJIbTATDI

K xoniy o06y4enus B 10 knacce npeMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHUMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMATbHOM U OITUYECKOW cdepax AesITeIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHHE MHPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHHUM O (PU3NIECKOM KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBIEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCONIOTHO YNpyroe U abCOIIOTHO
HEYIIPYyTro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarh yCIOBUS (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHNS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IPOLIECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbI KMHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3aKOHbl HplOTOHA, mpuHOMI — OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITyJIbCa U MEXAaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOH >Hepruu,
YCIOBHSI pAaBHOBECHS TBEPAOro Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUs HMMIIYJIbCa M MEXaHUYECKOM
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCTIOIB3YS
ocHoBHble moOJOkeHHd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TEPMOJMHAMHUKNA (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIUIOBOTO JIBMKCHUSI W KOHIIEHTpPAIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEILIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEPAaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUsl SHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUCCKUC SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKHU (3aKOH COXpPaHEHMUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUHN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ NPAKTUYECKU BA)KHBIE COOTHOIIEHHUS: 3aKOHbI OMa NJis ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIenua,
npaBuia Kupxroda, 3akonsl dapajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbL, IaBJICHUE, TIOTEHIUAJIbHAS SHEPT U1, KHHETUYECKasi SHEPT s,
MeXaHU4ecKasl YHeprusi, paboTa CHIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tea ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEMIOBOrO ABUTATENS;, JICKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD JJICKTPUUECKOTO OIS, HAMPSHKEHHOCTD TOJISI TOUYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAS] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTUBICHHWE  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBW)KEHHE, TEIUJIOBOE JBH)KEHHE YACTHUIl BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIWXeHUE, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaayu, 3JIEKTpU3alurs Tel, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MUECKON BEJIMUUHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU TOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYEHHOW 3aBUCHMOCTH
¢uznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOABI IO  pe3yjbTaram
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTD ONBITHI 110 TMPOBEPKE MPEIOKEHHON TUIIOTE3bl: NIAHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
MOJyuYeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOU
TUIOTE3bI;

co0uro1aTh paBuiia 6€30acCHOrO TPY1a IPY MPOBEACHUN UCCIICAOBAHNUN B
pamMkax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3znyecKkoil MOJEIbI0: Ha OCHOBaHMM aHaJlW3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKol Mojenu, OTBeYarolled TpeOoBaHMUSIM 3a]auH,
IPUMEHATH POPMYIIBL, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJIAThI (PU3NIECKHIX
TEOpUH TPU MCTOJIH30BAHMM MATEMaTHYECKHMX METOJOB pEIICHHs 3aiad,
IPOBOANTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI ¢ YUETOM MOTYUYCHHbIX
pe3yJIbTaTOB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolne NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAaKKE WHTETPAllUN 3HAHUNA U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO0 IHMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOPOI Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHME 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOIUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIBHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONB30BAHUH, a TAKKE Pa3yMHOM HCIOJIB30BaHUU JOCTHIKCHHUN
HayKl M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jlyHble COCOObl paboThl ¢ MHpOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTMM, IPU TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQOpMAlMI0 W OLIEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISITH OpraHu3alMOHHBIE 17} N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3INYHbIX COLMAJIBHBIX pOJEi,
IJIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJE€KBATHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB T'PYMIIbI B pEUIEHHE pacCMaTpUBAEMOM MTPOOIIEMBI;

IPOSIBISATE MOTUBALUIO K Oyaymie npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATH POJIb GU3UKHU B IKOHOMUYECKOM, TEXHOJIOTHUECKOM, COIMaTIbHON
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PM3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIBbHON, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIHHOU U
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CIEIUAIBHOW TEOpPUM OTHOCUTEIHHOCTH, KBAaHTOBOM (U3UKHU, POJb
dbusndeckoil Teopud B (POPMUPOBAHWHU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOIMEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJACTABICHUN O IPUPO/IE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MO/JIeNei (PU3MUYEeCKUX TN U MPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKUE KOJICOAHUS, MATEeMaTHYECKUN MAasTHUK, WICATbHbIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ1€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycCioBUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJb3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMArHUTHOM  WMHAYKUuW, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NM CO CKOPOCTHIO
U3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIbEHON TEOPUH OTHOCUTEIBHOCTH
DiHIITeNHHA);

aHAIM3UPOBAaTh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHINTEWHA Ui
dotorddekra, nepBrlil ¥ BTOpoi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3apsOBOrO HU
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacrajna);

ONMKCHIBATh (PU3NYECKUE MPOLECCHl M SBJICHUS, HCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PA3HOCTh MOTEHLMAJIOB, JJIEKTPOABMKYLIAs CHJIA, HWHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWja AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBMKYIIASL CHUJIA CAMOMHIYKLMH, HHEPrusi MAarHUTHOTO MOJs
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPT S U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
¥ 3apsiz pa, SHEPTHsl CBSI3U S/Apa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SIBJICHUIA:
AJIIEKTPOMArHUTHAsL UHYKUUS, CAMOUHIYKIUS, PE30HAHC, HHTepPepeHLIHs
BOJIH, Judpakuus, JOUCIEpCcHs, TIOJHOE BHYTPEHHEE OTpa)xKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anvda- u 6eTa-pacnaisl aaep,
ramMMa-u3iiydeHue sjaep, Gu3ndecKkue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpENENsITh HaIlpaBiI€HUE WHIYKUMU MArHUTHOTO MOJIs MPOBOJAHHMKA C
TOKOM, cHJIbl Amniepa u cuiibl Jlopenia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

NPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, YBOIONNHM 3BE3/] U BeelleHHOIM;
POBOJUTh MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHMH, NpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIIEJOBaHMSI;



IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (U3HUECKUX BEIUYMUH, TPU STOM
BbIOMpaTh ONTHUMAIBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJbTaTbl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOr0 TPY/la MPU IPOBEICHUN UCCIIEI0BAHUIN B
pamMKax  yuyeOHOro  S3KCIEepUMEHTa, MpakTUKyMa U  y4eOHo-
MCCIIEOBATENIbCKOM W IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyeckoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATh
(du3nuecKkue MoJeiu, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUU
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIUXCS TaHHBIX, aHAJIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METO/ABI PEIIEHUS C YUYETOM MOTYUYEHHBIX
pE3ybTaTOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUYECKYIO
LEMOYKY pacCy>KJICHHUI C OOPOI Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOTHI U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIa1a POCCHMCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
JICSITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpolieccaMu, C
MO3UIINHI HKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAyKd M TEXHOJOTMM JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJb30BAHHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX



TEXHOJOTHI, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMAalMIO M  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBINOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyNne C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyayiel npohecCuoHaNbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pazzen 1. HAYYHBIA METO/ IIO3HAHMSI IIPUPOIBI
1.1 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 JlmHamuka 10
2.3 Crartuka TBEpIOTO TEna 5 1
24 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1
Hroro no pazaeny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOPHUH 15 1
3.2 TepmonnHamuka. TennoBbie MalIuHbL 20 1
13 ArperatHpie cocTosiHus BeniecTBa. Da3oBwie 14 |
' TIEPEXOIBI
Hroro no pazneny 49
Paznen 4. DJIEKTPOJJUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1
4.2 [ToCTOSHHBIN JIEKTPUUECKUIN TOK 24 1




4.3 ToKM B pa3Iu4HbIX cpelax 6
Hroro no pazneny 54
Pa3zaen 5. PUSHYECKUM TIPAKTUKYM
5.1 | Du3nYeCcKuil MPaKTUKYM 16 16
Uroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 170 16




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMAarHuTHasE MHIYKIUS 13 1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KojiebaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
3 MexaHn4YecKue U AJIEKTPOMArHUTHBIC 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no pasneny 60

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOW TyaJlu3M 15

4.2 ®dusuka aToma 5

43 ®u3rKa aTOMHOTO S7pa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pasneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU

12
Hroro no pazneny 12
Paszen 6. PU3MUYECKHUH MPAKTUKYM
6.1 ‘ ®u3nuecKuil TPaKTUKYM 16 16
Uroro no pazpeny 16
Pazgen 7. OBOBIIAIOILIEE IIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 IIPEIMETHOTO CO/IEP>KAHUS U OTIbITa 15
' JeSITebHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

®dusmka — pyHIaMeHTallbHas HayKa O
npupojie

HayuHblil MeTO/] MO3HAHUS U METO/IbI
uccie10BaHusl (PU3UYECKHX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHust npupoabl. Habmonenne u
HKCIIEPUMEHT B (hU3HKE

CrniocoObl u3mepeHus: GpU3NIECKux
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ (bI/I3I/I"IeCKI/IX
BCJINYHUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B IPAKTUYECKOM
JESATENBHOCTH JIIOEH

Mexanndeckoe nBrkenne. Cucrema
otcuera. OTHOCHTEIBHOCTD
MexXaHu4ecKoro ABuxeHus. [Ipsmas u
oOpaTHast 3a/1a4i MEXaHUKHU




Pannyc-BekTop MaTepuaIbHON TOYKH, €TO
MIPOEKLMU HA OCH KOOPAHMHAT.
Tpaektopus. [lepememenne. CKOpoCTb.
WX npoekuu Ha OCU KOOPAUHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pewenne 3anau

HepaBHoMmepHoe nBuxenne. MruoBeHHas
CKOpOCTh. Y ckopenue. [Ipsamonuneitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

['paduueckoe onucaHue NpsIMOJIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE najieHne. Y ckopeHue
C¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX TpaPuKu

14

15

16

JIBukeHue tena, OpOIIEHHOTO MO/ YIJIOM
K TOPU3OHTY

KpuBonuneiinoe npuxenue. [[Buxenue
10 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAs
ckopocts. [lepuoa u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHUE

KonTtponbHast pabora o Teme
"Kunemaruka"




IIepsbiit 3axk0oH Hprorona. Muepunanbubie
cuctemsl orcyéra. [TpuHnmn

17 OTHOCHUTEJIBbHOCTH [ ammtes.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

13 Cuna. PaBHogelicTBytOIIas cuna. Bropoit
3akoH HproToHna. Macca

19 BzaumoperictBue Ten. Tperuit 3aKoH
Hrrotona

20 [Tpunuun cynepro3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHne 3aKk0HOB HbroToHA
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTb IPABUTAIIMOHHON U
MHEPTHOM Macchl

” Cuia TSKECTH U yCKOPEHHUE CBOOOTHOTO
MaJgeHus
JIBrm>keHre HeOECHBIX TEI U UX

23 MCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Kemuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cuil

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHITBI COITPOTUBIICHHSI CPEIIBI

%6 HaBnenue. ['ugpocraruueckoe JaBjieHUE.
Cuna Apxumena
AOCOFOTHO TBEPIOE TEIIO.

27 [TocTynarenbHOE U BpalaTesbHOe

ABWIKCHUC TBCPAOTO TCJIa




28

MomeHT CHJIbI OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

29

CrnoxxeHue cuil, IpUI0KEHHBIX K
TBepaoMYy Teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHS TBEPAOIO TEINA.
Bunabl paBHOBeCcHs

30

31

Pemenue 3amau

KoHTpoinbHas pabora 1o Teme
"Iunamuka. Ctatvka TBep10ro Tena"

32

HNMnynec MaTepuabHOW TOYKH, CUCTEMBI
MaTepuanbHbIX ToueK. LlenTp Mace
CHUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema
0 IBMJKCHMH LICHTPA Mace

33

34

35

NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa
Tesna. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTnBHOE ABIKEHIE

MomeHT HUMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTa
HNMITYJIbCa B HCHTPAJIBHBIX MMOJIAX

Pemenue 3amau

36

Pabota cuiibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpEICTaBICHHUE padOTHI CHIIBI. MOIIIHOCTH
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTUH
MaTepUAIbHON TOYKHU




38

HOTGHLII/IaJILHBIe 1 HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHI_[I/IaJ'II)Haﬂ SHEpIus. BTOpaH
KOCMHYECCKasA CKOPOCTh

39

TpCTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CHUJI C
H3MEHCHHEM MEXaHHMISCKOM SHECPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYeCKOH OHCPI'un

40

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.
VYpaBHenue bepHyum i uaeaibHON
KUJIKOCTH

41

42

KonTponbhas pabota no teme "3akoHBbI
COXpaHEHHUs B ME€XaHHKe"

PazButue npencraBinenuii o npupoae
ternoThl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABMKEHHE

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEP/IbIX TeJ. XapakTep ABMKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA

44

Macca u pazMepsl MoJIeKy1 (AaTOMOB).
KommuectBo Bemectsa. [TocTostHHAs
ABoraapo

45

46

Temneparypa. TerioBoe paBHOBecHE.
[lIkana [enbcust

Pemenue 3amau

47

Nneansuerlii ras. 'a3oBble 3aKOHEI

48

VYpasaenue Menzaeneesa-Knaneiipona.
Pewenue 3anau




49

AbcomoTHas TeMiieparypa. 3aKkoH
JlanpToHa

50

51

52

W3onporeccel B neanbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['paduueckoe npeacTaBiIcHUE
U30TIPOIIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

OcnoBHoe ypaBHeHue MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOU TEMIEpaTyphI
TEPMOJMHAMHYECKON CHCTEMBI CO
CpeHel KHHETUYECKON dHepruei
MOCTYMATEIbHOIO TEMJIOBOTO JIBH)KEHHS
€€ JacTull

O00011eHrE U cCUCTEMATU3ALUs 3HAHUM
o teme "OcHoBsl MKT"

56

57

KontponbHas padota o teme "OCHOBBI
MKT"

TepMoanHaMuyeckas cucTema. 3aJJaHue
BHEIIHUX ycnoBui uist T/ cuctemel.
Brennue u BHyTpeHHHE ITapaMeTPBI.
[Tapametpsl T/l cuctemsl Kak CpeiHHE
3HAYEHHUsI BEJIMYMH, OUCBIBAIONINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOgMHAMUKH.
Camonpou3sBosibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO




59

Monens naeansLHOrO ra3a B
TEPMOJMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH ITOU MOJIEIIN

60

61

62

63

Ypasuenune Menneneesa-Kianelipona u
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUU

Bripaxkenue aJisi BHyTpeHHEW SHEprun
OJIHOATOMHOTO HJIeaIbHOIO Trasa.
KBasucrarudeckue u HeCTaTHUYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMUKE.
Boruncnenue pabotsl o rpaduky
npoiiecca Ha pV-auarpamme
Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun TJl cucremsl 6e3
COBepILEHHs pabOThI

64

KonBeknuus, TemionpoBOJHOCTb,
W3JIy4YECHHUE

65

66

67

KonnuecTBo Temnotel. TemoémMKocTb
Tena. Y 1eabHas U MOJISIpHAsI
TEIUIOEMKOCTH BEUIECTBA. Y JeNIbHas
TEIUIOTa CrOpaHus TOILJIMBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

[TonsiTie 06 anuabaTHOM mpoIiecce.
IlepBrlil 3aKOH TEPMOAMHAMUKHU

68

KonuuecTBo TeminoTel U paboTa Kak Mephl
W3MEHEHUS BHYTpeHHEeH sHeprun T /]
CUCTEMBI




69

BTopoi1 3aKOH TEpMOIMHAMUKH IS
PABHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTUMOCTh NPUPOIHBIX
IPOLIECCOB

70

IIpuHUMITBI AEHCTBUS TEIUIOBBIX MAIIKH.
KIT/

71

72

MakcumansHoe 3Hauenue KIT,. Iukn
Kapno

Pemenue 3amau

73

DKOIOrMYECKUE aCIIEKTHI UCITOJIb30BaHUS
TEIUIOBBIX IBHTaTeseil. TemmoBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

74

75

Pemenue 3amau

O00011eHNe U cCUCTEMAaTU3ALNS 3HAHUI
no Teme "Tepmoaunamuka. TenmoBsie
MAaIIuHe!"

76

77

78

KonTponbHas pabora no teme
"Tepmonunamuka. TenaoBbie MalTuHbI"

[TapoobpazoBanue 1 KOHIEHCAITHS.
Ucnapenue u kunenue. Y nenpHas
TEIJI0Ta MapooOpa3OBaHMs

HaceimieHHbie ¥ HEHACHIIIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT
TEMIIEpATypbl, UX HE3aBUCUMOCTE OT
00BbEMa HACHITIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEpaTyPhl KHIICHUS OT
JIaBJIEHUS B JKHIKOCTH




Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

7 OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemenue 3anau
Teépnoe Teno. Kpucraminueckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

%) [InaBnenue u xpucraumsanus. Y gesbHast
TeruioTa miasieHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue

83 u cxarue. Casur. Moayine FOnra. [Ipegen
ynpyrux aedopmaruii
TemoBoe paciipeHue KuAKOCTeH 1

84 TBEPABIX T€J1. AHTAPMOHU3M TETIOBBIX
KoJie0aHUI YacTHUll BEIIeCTBa

25 [TpeoOpaszoBanue sHEPTHH B (Pa30BBIX
nepexojax

86 YpaBHeHUE TEIIOBOTO OanaHca

87 Pemenue 3anau
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie snenns. JlaBinenue mos
WCKPUBJICHHON MTOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca
O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI

89 1o TeMe "ArperaTHble COCTOSIHUS
BemecTsa. PazoBble nepexoas”
KonTtponsHas pabora o Teme

90 "ArperaTHbl€ COCTOSTHUS BELIECTBA.

®dazoBkie Iepexoab"”




91

OnexTpu3anus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa
AJIEKTPUYECKUX 3apsa0B. [IpoBoHUKH,
JUAJICKTPUKU U TTOJTYITPOBOTHUKH

92

DneMEHTApHBIN ANEKTPUUECKUH 3apsia.
3aKOH COXpaHEHUs DIEKTPUIECKOTO
3apsja

93

94

B3anmoperictue 3apsioB. Todyeunbie
3apsaabl. 3akoH Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

96

97

98

Hanpsyk€HHOCTD JIEKTPUYECKOTO MOJIA.
[TpoOubIii 3apsn. JIMHUN HAMPSHKEHHOCTH
aneKTpudeckoro noss. OqHOPOIHOE
ANEKTPUYECKOE 110JIE

IToTeHIIManbHOCTD DJIEKTPOCTATUYECKOTO
noJis. Pa3HOCTh OTEHLIMAIOB U
HalpsOKEHUE

[TorenuunanpHas SHEprUs 3apsaa B
JIEKTpOCcTaTUYecKOM rose. [loreHnnan
AJIEKTPOCTATUYECKOIO OIS

99

CBs13b HANPSHKEHHOCTHU TOJISL M Pa3HOCTH
[IOTEHIUAJIOB JUJIS JIEKTPOCTATUYECKOT O
0JIS

100

[TpuHIIUTT CynIEPIO3UITUH DIICKTPUUECKUX
HoJen

101

Pemenue 3amau




ITone Toueunoro 3apsna. [lone

102 .
PaBHOMEPHO 3apsKEHHOU cepbl
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bpémy mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHIECKOM
noJie. Y CIoBre paBHOBECHS 3aps/IOB

105 JIMdIIeKTpUKY ¥ OJTYTIPOBOAHHUKY B
3IEKTPOCTATUYECKOM I10J1€
Konpnencarop. D1nekTpoéMKOCTh

106 KOHJEHCAaTopa. DIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCAaTopa

107 [TapannensHoe coeMHEHNE
KOHJIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHNE
KOHJIEHCATOPOB

109 DHeprus 3apsKEeHHOr0 KOHIEHCcaTopa

110 Pemienue 3agau

11 JIBrkeHne 3apsyKeHHOW YacTHIbI B
OJTHOPOTHOM DJIEKTPUIECKOM I10JIe

112 Pemienue 3agaa

13 O06o01IeHne U cucTeMaTu3alus 3HaHU|
o Teme "DneKkTpuueckoe mnoie"

114 KoHnTtponbnas pabota mo teme
"Onekrpuueckoe nose"
Cuia Toka. [locTosiHHBIN TOK. Y CIOBHS

115 CYLIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa




116

Wcrounuku Toka. Hanpsxenue u 9/1C

3akon Oma 1S ydacTKa Lenu.

17 DIIEKTPUUECKOE CONTPOTUBIICHUE
3aBUCUMOCTh CONPOTUBIICHUS

118 OJHOPOJIHOTO MPOBOJIHUKA OT €0 JIJTMHbI
Y IUIOLIAH MONEPEYHOr0 CEUYEHUs

119 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemenue 3amau

120 [TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COETMHEHNE TPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AEKTPUUECKUX
nenei. [IpaBuna Kupxroga

122 Pemenue 3agau

123 PaGora snexkTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenna

124 Pemienue 3agau
MOITHOCTD JEKTPUUECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha
pe3ucrope

126 Pemenue 3anau

127 O/1C u BHyTpeHHEE COPOTUBIICHHE
HMCTOYHMKA TOKA

128 3axon Oma aJ1s MOTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETTH

129 Pemenue 3anau

130 MOIHOCTh HCTOYHUKA TOKA

131 KopoTtkoe 3ambikanmne




132

KOHHGHC&TOP B IICIIM IIOCTOSAHHOI'O TOKa

133 Penrenue 3amau

134 Pemenue 3anau no teme "IlocTossHHBIM
3JIEKTPUYECKUM TOK"

135 Pemenue 3anau no teme "IlocTossHHBIM
ANEKTPUUECKUH TOK"

136 Pemenne 3agau mo treme "IlocTossHHBIH
SJIEKTPUYECKUM TOK"

O0600meHne U cucTeMaTu3anus 3HaHUK

137 1o TeMe "I10CTOSAHHBIN JIEKTPUUYECKUI
TOK"

138 KonTponpHas padboTa mo Teme
"TlocTosIHHBIN 31eKTpUYecKuil TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3IUYHBIX BELIECTB. DIIEKTPUUECKUI TOK
B MeTasutax. CBEpXIPOBOIUMOCTh
DNEKTPUYECKUH TOK B pacTBOPax U

140 pacIuiaBax dJ€KTPOIUTOB. 3aKOHbI
®Dapazes 171 dIEKTPoIn3a

141 DJIeKTpUYECKU TOK B raszax. [lmazma

142 DNEKTPUYECKUN TOK B BAKyyMe.
BakyymHbie npudopsl

143 DNEKTPUYECKUH TOK B TIOJTYTIPOBOJHUKAX

144 [TorynpoBOIHUKOBBIE TPUOOPHI
Du3n4eCcKuil IPAKTUKYM I10 TEME

145 "M3mMepeHune cuiibl TOKa U HANIPSKEHUS B

LEMU MOCTOSIHHOTO TOKAa MPU MOMOIIHN
AQHAJIOTOBBIX U IU(PPOBBIX




146

U3MEPUTENBHBIX TPUOOPOB" WK
"3HAaKOMCTBO ¢ ITU(POBOI JTabopaTopuei
no usuke. [Ipumepsl u3MepeHus
bu3nYECKUX BEIMYNH MPU IOMOILU
KOMITBIOTEPHBIX JATYUKOB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"H3y4eHre HepaBHOMEPHOTO JBUKEHHUS C
LIEJIbIO OIIPENIETICHHSI MTHOBEHHOMN
ckopocth"

147

148

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH"
i "HccienoBanne 3aBUCUMOCTH Iy TH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Pu3HUeCKU IPAKTUKYM I10 TEME
"H3MepeHue ycKkopeHHsi CBOOOIHOTO
nageHus" win "M3yuenue nBUKEHUsS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocThio" nim "Hecnenosanue
3aBHCUMOCTH MEepHOAa 00paIeHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

Du3n4eCcKu IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAEHCTBYIOLIEH CUIIBI




151

152

IIpH IBMKEHUH OpYCKa M0 HAKIOHHON
mmockoctu" unu "[IpoBepka runotesbl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CHUJI
YIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
iy "M3ydyeHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3

J1€rkuii 0J10K"

Pu3nYeCcKu IPAKTUKYM I10 TEME
"N3mepenue koapuienTa TpeHus no
BEJIMYMHE YTIIOBOr0 KOAYpPHIMEeHTa
3aBucumoctd Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C IEPEMEHHBIM
kod¢pumenToM Tpenus" win "M3yuenue
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

153

Pu3nYecKuil TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPJIOTO TENA, UMEOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILUTENHOB U PacuéT CUJI ypyroctu"
i "M3ydeHne ycToiunBOCTH TBEPOTO
T€Ja, UMEIOLIET0 IJIOIAa b ONoph!"

154

DuU3nYECKUi MPAKTUKYM 110 TEME
"M3Mmepenune uMiryJibca Tesa mno




155

TopMo3HOMY ITyTH" uin "U3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
3JIEKTPOMOOMIISI U MOLIIHOCTU CHJIBI TSATH"
nnu "CpaBHEHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coXpaHeHUsl UMITyJIbCca
P yIPYroM B3auMoAecTBUU" Win
"N3mMepeHue KHHETHYECKON S3HEPTUU Tea
110 TOPMO3HOMY ITyTH"

dusnueckuil NpaKTUKYM 10 TeMe
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(peKOMEH0BaHO MCTIOIH30BAHNE

1 poBoOH 1abOpaTOpun )" UITH
"N3yueHue n30X0pHOTOo Tpoiiecca’ uiu
"N3yuenune n3ob6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUS COCTOSTHUA"

156

157

Pu3nYecKuil TPAKTUKYM 110 TEME
"Usmepenue ynenpHo# TemioéMKocTu"
unn "HccnenoBanue mporecca OCThIBAaHUS
Bemectsa" nin "MccienoBanue
aauabaTtHoro npouecca” uinn "M3ydyenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
xuakocren" win "M3mepenue yaenbHou
TETUIOTHI TIJIaBJICHHS JIbAa" WIIN
"N3y4yeHne CBOMCTB HACHIILIEHHBIX MapoOB"




win "M3mepenne abCoMOTHON BIaXHOCTH
BO3/IyXa U OI[CHKAa MacChl IIapOB B
nomernieHun". 3mepenue ko3 puimenta
MOBEPXHOCTHOT'O HATSDKECHUS

158

159

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HabumoieHue npeBpalieHus SHEPruu
3apsDKEHHOTO KOHJICHCATOPa B SHEPTHIO
u3iydeHus ceeroanoaa’ uinu "M3yyenue
MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH
KoHjaeHcaTop" uiu "Pacnpenenenue
PA3HOCTH MOTEHIMATIOB (HAIPSKEHNUS)
MIPU TIOCIICIOBATEILHOM COEAMHEHUH
KOHJIEHCAaTOpOB"

Pu3HYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue cMEIIaHHOTO COEIUHEHUS
pesuctopoB" uinu "M3Mepenue yaeabpHOro
COINPOTHUBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
OT HAMPSDKEHUS JIJIS JIaMITbl HaKaJIuBaHUs"

160

Pu3N4eCKU IPAKTUKYM I10 TEME
"HaGmronenue anextponusa’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOIO
noHa" miu "MccnenosaHue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
Temneparypbl” win "CHATHE BOJIBT-
aMIIEPHOMN XapaKTEpUCTUKU Auoaa"

161

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHHUH 10 TeMe
"KunemaTtuka"




162

PesepBHeiit ypok. O000mIeHHE U
cUCTeMaTH3alHs 3HAHUH 110 TEME
"Ilmnamuka"

163

PesepBHeiit ypok. O000mIeHHE U
cucreMatu3sanus 3HAHHUH 110 TEME
"CraTtuka TBEpa0ro Tena"

164

165

166

PesepBuslit ypok. O6o0mieHue u
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKe"

PesepBuslit ypok. O6o0mieHue u
cucTeMaTH3alus 3HaHUH [0 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON
Teopun"

PesepBusiit ypok. O6o01IeHue 1

CUCTEMATHU3aIHA 3HAHUH 10 TEME
"Tepmonunamuka. TennoBble MalIuHbL"

167

Peseprublit ypok. O60011eHNE U
CHCTEeMaTH3alus 3HaHUH 110 TeMe
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble epexoan"”

168

PeseprubIit ypok. O6001meHne u
cucreMaru3sanus 3HAaHUH 110 TEME
"OnexTpuueckoe noiue"

169

Peseprubriit ypok. O6001eHNE U
cucreMarmusanus 3HAHUH 110 TEME
"ITocTOSIHHBIN ANEKTPUUECKUN TOK"




PesepBHeiit ypok. O000mIeHHE U
170 cucreMatus3anys 3Hagui mo reme "Toku B
pa3IMYHbIX cpepax"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
Ne ara udponbie
n/n Tema ypoxa Bceero Koutpoaensie — Ipakrueckue ilsyllemm :)Iﬁlil;l;OBaTeanme
padoTbI padoTbI pecypebi
B3aumopaeiicTBHE OCTOSTHHBIX MAarHUTOB
1 Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe 1
nosie. ['unoresa Amnepa
BexTop marautHoOM nnaykuuu. [Tpunnummn
2 CYNEpIIO3ULIMY MarHUTHBIX NoJei. JInnuu 1
MarHMTHON MHIIyKIIUU
3 MarnuTHO€e noJjie TPOBOTHUKA C TOKOM. |
OmneIT OpcTena
Cunia AMriepa, e€ HarpaBJIeHUE U MOJTYJIb 1
Pemenune 3ama4 1
6 [Ipumenenue 3akoHa Amnepa. |
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBUKEHUE 3apsHKEHHON YaCTUIIbI 1
B OJJHOPOJHOM MAarHUTHOM TOJIe
Pemenue 3amaq 1
9 Pa6ota cuel Jlopentia 1
10 Pemenne 3agau 1
1 MarauTHOE II0JIE B BEIIIECTBE. |
deppoMarHeTHKH, rapa- U TuaMarHeTUKH
12 OcHOBHBIE CBOMCTBA (heppOMarHETUKOB. |

[Tpumenenue peppoMarHeTHKOB




Permrennie 3agad mo reme "MaraurtHoe

13 |
oJie

14 Pemenune 3a1a4 no treme "MaruutHoe
mmoJjie"

15 SBneHne AIEKTPOMAarHUTHON UHIYKITUH.
[ToTok BekTOpa MarHUTHOW MHIYKIIMH

16 O C unaykumu

17 3aKOH 3JEKTPOMAarHUTHON UHIYKIIUU
®dapanes

18 Buxpesoe anekrpudeckoe mosie. Toku
dyko

19 OJ1C uHAYKIMY B ABUKYIIUXCS
MTPOBOTHUKAX

20 Pemtenue 3agau

21 [IpaBuio Jlenna

” NunyktuBHOCTh. KaTymka
WHIYKTHBHOCTH B IICTIH ITOCTOSTHHOTO TOKA

3 Asnenue camonnaykuuu. I/1C
CaMOWHIYKITUI

24 DHeprus MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

25 Pemenne 3amaq

26 O0001IeHre B cucTeMaTH3aIs 3HAHUH 110
Teme "DneKkTpoarHamMuKa"

7 Kontponbnas paboTa mo teme

"OnexrpoaguHamMuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebanus1. ['apMoHnYecKre KojaeOaHus

29 Kunemarnueckoe U JMHAMHAYECKOE
OIIMCaHME KOJIeOATEIbHbBIX IBUKCHHUHI
DHepreTudeckoe onucanue. BoiBos
JAHAMHYECKOI'O OIHMCAHUSA

30 rapMOHHUYECKHX KOJICOaHUH U3 UX
JHEPreTHIECKOT0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmmuntyzaa u $asa konebanui
Ilepuon u yacrora xkosnedanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIeOaHHUI

32 MaTeMaTHuecKoro mMasTHuka. [lepuon
CBOOOHBIX KOJI€OaHUH NPY>KUHHOTO
MasITHHKa

13 3aryxaromue Konebanus. BeiHyX/IeHHBIC
KoseOanus. Pe3onanc

34 ABTOKOJIC0aHHS

35 Pemenne 3amau
VYpok-koHpepenuus "Mexannyeckue

36 KoJ1e0aHusl B My3bIKaJIbHbIX
WHCTpyMEHTax"

37 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "Mexannueckue Kojaeoanus"

18 DNeKTpOMarHUTHBIE KOJICOaHUsI.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTY AbI

39 3apsja KOHJIeHCaTopa ¢ aMIUTUTY A0 CHIIbI
TOKa B KOJIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUU B UJI€ATTLHOM
KoJe0aTeTbHOM KOHTYpE
3aTyxaromue dJIEKTPOMarHuTHbIC

41 KoseOanus. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIC KOJeOaHuUs

47 [Tepemennsiit Tok. Pesucrop u
KOHJICHCATOD B IIETH MEPEMEHHOT'0 TOKa

13 Karymka M"HIyKTUBHOCTH B LIETTH
MEPEMEHHOTO TOKa

44 3akoH OMa 1Sl 3IeKTPUYECKOH 1enu
MEPEMEHHOTO TOKA
MomHOCTh IEPEMEHHOT0O TOKA.

45 AMIUITUTYJHOE U IEHCTBYIOLIEE 3HAUCHUE
CUJIBI TOKA U HaIPSIKEHUS

46 Pe3onanc B asiekTpUyUecKoil 1enu

47 Pemenne 3amau
Nneansubiif Tpanchopmatop.

48 [IpousBoicTBO, NIepenava u moTpediieHne
AIEKTPUUYECKON IHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTposneprun. Kynerypa
WCTIOTB30BaHUS SJIEKTPOIHEPTUH B
MMOBCEIHEBHOM XKU3HU

50 Pemrenue 3anau

51 Pemenue 3amaq




O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O

52 " "
Teme "DIeKTpOMarHuTHbIE KoJeOaHus

53 Mexanndeckre BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpas3syk u ynprpassyk. [llymoBoe
3arpsI3HEHUE OKPYIKAIOLIEN cpebl

57 Pewmenne 3anau

53 DNeKTpOMarHuTHbIE BOJIHBL. M3nyueHue
AJIEKTPOMAarHUTHBIX BOJH

59 OHeprus EeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 351eKTPOMarHUTHBIX BOJIH.

60 [IpymeHeHue IeKTpOMarHuTHBIX BOJIH B
TEXHHUKE U ObITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS.

61 Panuonoxanus. DieKTpoMarHuTHOE
3arpsI3HEHUE OKPY KAIOIIEeH CpeJibl

6 KonrponsHas pabora no teme
"Konebanus u BoaHbI"

63 Caert. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUSI CBETA

65 OTtpaxenue ceta. [Lnockoe 3epkaiio.

Coepuueckoe 3epKaiio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

66 npenomienus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenapHblii yro MojaHoro
BHYTPEHHEIO OTPAKEHUS

67 Pemenue 3ai1a4y Ha IpUMEHEHHE 3aKOHOB
OTpa)KE€HUs U MPEIOMJICHUS CBETA

68 Xop nyyent B npusMe. Jlucnepceus csera.
CrnoxHblii coctaB Oenoro ceera. Ller

69 JInn3pl. @OKYyCHOE PACCTOSHUE U
ONTHYECKas CUJja JINH3BI

70 [TocTpoenue n300paxkeHui B IMH3aX U UX
cucTeMax. Y BeJIMUECHUE JIUH3bI
Pemenue 3agau Ha mocTpoeHune

71 N300paXeHU, MOJTy4aeMbIX C ITOMOILBIO
JIUH3

72 I'ma3 kak onruueckas cucrema

7 Pemenue 3anayu. [Ipenensl npuMEHUMOCTH
r€OMETPUUYECKON ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEpPEHUS

75 Hucniepcus ceera

76 HNutepdepennius ceeta

77 KorepeHnTHble HCTOUHUKHU. Y CIIOBHS
HaOII0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemrenue 3anau

79 [Tpumenenune uHTEpHEpEeHINN

80 Judpakuus cBeTa




HudpakimonHas pemeéTka. Y cioBue

81 Ha0JII0/IeHUS TJIABHBIX MAaKCHMYMOB

82 Pewenne 3anau

23 [Tonepe4HOCTh CBETOBBIX BOJIH.
[Tonapuzanus cera

84 Pewenne 3anau

85 CBeTOBBIE ABIICHUS B IPUPOLE

26 O06o001IeHre U cHCTeMaTU3als 3HaHUH 110
teme "OnTuka"

87 KonTponbnas pabota no teme «OnTrKa»
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U
MPUHIUIT OTHOCUTEIBbHOCTH

29 [TocTynatel cienuanbHOM TEOPUU
OTHOCUTEITLHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[TpeobpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU
Y COKpAIICHHUE ITTUHBI

01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
YaCTHIIbI
CBs13b Macchl ¢ HEPTrUEH U UMITYJILCOM

92 PENATUBUCTCKON 4aCTULBL. DHEPTHUS
MOKOSs

93 PaBHOBECHOE TEMIOBOE U3ITyUYEHUE

94 3akoH cMmenieHus Buna

95

T'unoresza M. Ilmanka o xBanTax. @OTOHEI




96 DHeprust 1 UMITyJIbC (OTOHA

97 dororddext. OnbiTer A. I'. CToneTora.
3akoHsl hoTorddexTa
VYpaBHeHue DUHIITEHA 115

98 dbortoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JaBnenue cBera. OnwiThl [1. H. JIeOenera

100 BosHOoBEIE CBOIICTBA YaCTHII
Bounbl ne bpoisid. /lnvuHa BoJIHBI 1€

101 Bpoiins u pazmeps! 00J1aCTH JTOKAIH3aIUN
JBUKYLICHCS YaCTHIIBI

102 KopnyckynsipHO-BOITHOBOW Jyalln3M

103 Judpaxius 37eKTPOHOB Ha KpUcTaiax
Creunguka usmMepeHuil B MUKPOMUPE.

104 CooTHolIeHUs HEOTIPEeAeIEHHOCTEN
I'eiizenOepra

105 Pemenue rpadguueckux 3amaq

106 Pemenue pacu€THpix 3a1a4
Kontponbras padota mo temam: "OCHOBBI

107 CTQO", "KopmyckyasipHO-BOITHOBOM
JTyanusm"
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS

108 aroma. [ImanerapHas mozenb aTtoma
Pezepdopna

109 [Toctynarter bopa

110 Bunael cniektpoB. CriekTp ypoBHEM

SHEPTUU aToMa BOJIOPO/Ia




111

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxaens snpa ['elizenOepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOLIETO U3JIyYECHHUS.
BnusiHue paguoakTUBHOCTH Ha )KHBbIE
opranusMmsl. Jlozumerpus

115

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SnepHblie peakuuu. fnepHble pEaKTOPHI.
[TpoGieMb! yIipaBisieMoro TEPMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAECPHON DHEPIETUKU

116

117

MeToibl perucTpanuy U UCCIICI0BAHUS
3JIEMEHTAPHBIX YACTHIL.
DyHIaMEHTAIbHBIE B3aUMOJAECHCTBU.
bapuonsbl, ME30HBI U JTENTOHBI.
[IpeacraBnenue o CTaHAapTHON MOJENH.
KBapk-ritooHHas MOJEIb aJpOHOB

®usuka 3a npenenamu CTaHapTHON
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
MHpa

118

DTanbl pa3BUTHSI ACTPOHOMUU. 3HAYEHUE
aCTPOHOMUU




119

[TpuMEeHUMOCTE 3aKOHOB (PU3UKH IS
0OBSCHEHHS TIPUPOABI KOCMUYECKHIX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HUCCIIEIOBAHUU

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
PaauoTENeCKOIbI, BHEaTMOC(hEpHast
acCTPOHOMHUS

121

122

123

Bun 3Bé€3anoro Heba. Co3Be3ausi, spkue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conneunas cucrema. Connne. ConHeuHast
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.

Jlnarpamma "CeKTpaJbHBIM KJIacc —
CBETUMOCTB"

124

125

126

127

3Be3bI II1aBHOM IT0CIIEA0BATEILHOCTH

BnyTtpeHHee cTpoeHue 3BE3 M.
CoBpeMeHHBIE PEACTABIEHUS O
MIPOUCXOXACHUHU U 3BoJtolnu CosHua u
3BE311. DTambl )KU3HHU 3BE3T

Muneunsiii IlyTe — Hama I'anakTuka.

Tunel ranaktuk. YEpHbIE ABIPHI B sApax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHON.

3akon Xa06mna. Teopust bonbioro B3peiBa.
PennkroBoe uznyuenue

128

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka




129

Hepeménnbie mpo6ieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM I10 TEME
"WccmenoBaHue MAarHUTHOT'O ITOJIS
MOCTOSSHHBIX MarHUTOB' MJIK
"WccenoBanue CBOMCTB
dbeppomarnerukoB" wiu "UccnenoBanue
JEHCTBUS MOCTOSITHHOTO MarHuTa Ha paMKy
¢ TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHue 3aBUCUMOCTHU CHJIbI AMIiepa OT
cuibl Toka" win "OnpenesneHue
MarHMTHON MHIYKLUU Ha OCHOBE
n3MepeHus cuibl Ammepa"

132

@u3NYECKU IPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
3JE€KTPOMArHUTHON MHIYKUIUU'" WIH
"OnpeneneHne MHAYKIIUU BUXPEBOTO
MarHuTHOTO 10"

133

@u3HYECKUl NPAKTUKYM IO TEME
"UccnenoBaHue sIBJIEHUS CAaMOUH YK
i "COopka MOJENN SIEKTPOMArHUTHOTO
resepartopa"

134

Pu3NYECKUil NPAKTUKYM IO TEME
"N3mepenue nepuosia cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeobpazoBaHue SHEPTUU B IIPY>KUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IMOCJIEIOBATEILHO COCIMHEHHBIC
KOHJICHCATOP, KaTyIIKy U pe3ucTop” uiu
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

@uU3NYECKUI IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue nokaszaTelis MpeaoMIICHUs
crexna" win "llonyuenue usoOpaxxeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JuH3)" win "M3mepenne
(hOKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
uH3"

140

141

Pu3NYeCKUil NPAKTUKYM IO TEME
"Habmronenue nudpakiumm,
UHTEp(PEPEHIINH U MONSIpU3aluy cBeTa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUL (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"NU3mepenue nocrosinuon [linanka Ha
OCHOBe HccienoBanus poroaddexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"MccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
HCIOJIb30BaHUEM JI03UMETpa" Win
"H3ydenue noriomieHus 0eTa-4acTuiy
alnroMUHUEM"

145

@u3NYECKU IPAKTUKYM 110 TEME
"HaOnroneHus 3BE31HOT0 HebOa
HEBOOPYKEHHBIM IJIa30M C
HCIIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH IS ONPEAEIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nojymapus u spkue 3BE31b1"
nnu "Habmronenus B Teneckorn JIyHsl,
IJTaHET, TYMaHHOCTE! U 3BE3/IHBIX
CKOIuIeHni"

146

O0o001IeHre B cucTeMAaTH3aIysl 3HAHNH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOM, TSXHOJIOTHUICCKOM,




COILIMAJILHOW M 3TUYECKO chepax
JESATEIbHOCTH YelIOBEKa

147

148

O0o0011IeHrEe U CHCTEMATU3aLNs 3HAHUIA.
Ponb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponb dusnueckoii Teopun B
(bopMHpOBAHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPa, MECTO
(bu3nvecKoil KapTHHBI MUpa B 00IIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O IPUPOAE

149

150

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Tteme "Kunemaruka"

O0001IeHMEe ¥ cUCTEMAaTH3alUs 3HAHUI 1O
Teme "Kunematuka"

151

O00011eHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "Cratnka TBepaoro tema"

O06o011IeHne 1 cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHUsI B MEXaHHUKeE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu#| 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun"

155

O06001IeHrEe ¥ cUCTEMAaTH3alus 3HaHUH 110
teme "Tepmonunamuka. TernmoBbie
ManIuHE"




156

O000111eH1E U CUCTEMATH3AIMs 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble iepexo b

157

158

159

O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110
Teme "DnekTpuyeckoe mnose"

O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
teme "[locTosTHHBIN 3JeKTpUYECKUM TOK"

O06o00611eHre U cucTeMaTU3alus 3HaHu# 110
teme "Toku B pa3nuuHbIX cpegax”

160

161

162

O06001IeHYE ¥ cCUCTEMATHU3alUs 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlil ypok. O6o01ienue u
CUCTeMaTH3allysl 3HAaHHUH 110 TeMe
"DeKTpOMarHuTHAS UHTyKIHs"

PesepBHrlit ypok. O6o01eHre 1

cUCcTEMaTH3allMs 3HAHUI IO TEME
"Mexannyeckue konedanus"

163

PesepubIil ypok. O6001eHIE 1
cucreMaru3anuda 3HAHUHI 10 TEME

"DNeKTpOMarHUTHBIE KOJIeOaHHs'

164

PesepBubIil ypok. O6001IeHNE 1
cUCTeMaTH3alys 3HaHHUM 10 TeMe
"MexaHN4YeCKHe U 3JIEKTPOMAarHUTHbBIE
BOJIHBI"

165

PeseprubIil ypok. O600mmeHue 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"OnTuka"




166

PesepBHelil ypok. O6o0eHHE 1

CUCTEMATH3alNs 3HAHUH 10 TEME
"OcHoBrl CTO"

167

PesepBHelil ypok. O6o0eHHE 1
cHCTeMaTHU3alus 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanusm"

168

169

170

PesepBHrlil ypok. O6o01ienue u
cUCTEMATH3aUsI 3HAaHUH 110 Teme "Pu3uka
aroma"

PesepBHrlil ypok. O6o01ienue u
cucTeMaTusalnus 3Hagui mo teme "dusuka
ATOMHOTO SI/Ipa ¥ JIEMEHTAPHBIX YacTuIr"

PesepBHrlil ypok. O6o01IeHre 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OnemMeHTh! acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. ®usuka. Yriyosnennsldi ypoBeHb. 10 kmacc. YueOnuk (aBrop B. A.
KacpsHOB).

2. ®usuka. Yriyonenuslid ypoBeHb. 11 kmacc. YueOHuk (aBTop B. A.
KacpsHOB).

METOINYECKHUE MATEPHUAJIBI UIS YUYUTEJIA

1. ®wuszuka. YraoyOneHHslii ypoBesb. 10 knacc. Meroguueckoe nmocooue
(aBTop B. A. KacbsiHOB).

2. ®usuka. YruybneHHbii ypoBeHb. 10 kmacc. KoHtposbHble pabOThI
(aBTopsr: B. A. Kacesnos, JI. I1. Momeiiko, E. O. PatOus).

3. ®uzuka. 10 kiacc. lngakrnueckue matepuaisl (aBTopsl: A. E. MapoH,
E. A. Mapon).

4. ®usuka. YraoyonaeHHslil ypoBeHsb. 10 knacc. Metoaudeckoe nocooue
(aBTop B. A. KacbsiHOB).

5. ®usuka. YranyoneHHslii ypoBeHb. 11 kmacc. KoHTponbHble pabOThI
(aBToper: B. A. Kacesiaos, JI. I1. Momeiiko, E. O. PatOums).

6. ®usuka. 11 xmacc. JInmaktnueckue matepuansl (aBTopel: A. E. Mapom,
E. A. Mapon).

7. ®uzuka. YrayOneHHbIN ypoBeHb. 11 kinacc. Meroaudeckoe mocooue
(aBTop B. A. KacbsiHOB).

8. ®usuka. 3agaunuk. 10—11 kmaccer (aBTop A. I1. PeiM- keBUY).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru/ff09f72a
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