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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha YypoBHE cpeaHero oO0ieroodOpa3oBaHus
pa3paboTaHa Ha OCHOBE TOJIOKEHUU U TpeOOBaHUHN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHOM porpaMmmsbl, ipenctaBieHHbIXx B DI'OC COO, a takxe
c yuérom ¢denepanbHOi paboueld mporpamMmmbl BocnuTaHus U KoHueniuu
npernoaaBanus yuyebHoro npeamera «Ou3nka» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit denepanuu, peanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIE TPOIPAMMBI.
[Iporpamma no ¢gusuke onpenensieT o0g3aTeIbHOE MPEIMETHOE COIepKaHHE,
YCTaHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh U3YUEHHUSI TEM U Pa3/IesioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOro mpoliecca, BO3pPAaCTHBIX OCOOEHHOCTEW  00ywaroluxcs.
[Iporpamma mo @u3uke Aa€T MpeACTaBICHHE O ILENsIX, COAEp)KaHUHU, OOIIei
CTpaTeruu OOydYEHHUs, BOCIUTAHUS M Pa3BUTHS OOYYAIONMIUXCS CPEJICTBAMU
yuebHoro npenmera «duznka» Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca Qusuku yriyOoJEHHOTO YpPOBHSI MO3BOJISIET peajn30BaTh
3a/1ayu MPOPECCUOHAIILHON OPHEHTAIIMH, HANPABJICHO HA CO3JaHUE YCIOBUU IS
NPOSIBIICHUS CBOWUX HMHTE/UICKTYaJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
oOydJaromumMcsi, KOTOpble HEOOXOIMMBI JUIsl TPOJOJDKEHUST O00pa3oBaHHS B
opraHuzanuax mnpodeccHoHaIbHOrO O00pa30BaHUsA 10 PA3NIMYHBIM  (U3HUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUATBHOCTSM.

B nporpamme 1o ¢usnke onpeaensoTcs IIaHupyeMble Pe3yJIbTaThl OCBOCHUS
Kypca (U3MKH Ha YpPOBHE CpPEIHETr0 OOIIero o0pa3oBaHHS: JUYHOCTHBIC,
METanpeIMeTHbIE, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKO OCHOBOM Il pa3pabOTKM TpeOOBAaHUM K JTMYHOCTHBIM,
METanpeIMETHBIM H TPEJAMETHBIM pe3ylibTaTaM OOyYarolIMXCs, OCBOMBIIHMX
nporpaMmy 1o (GHu3MKe Ha YPOBHE CpeHEro 001Iero oopa3oBaHus Ha yriayoJIéHHOM
YpOBHE, SABIISETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma o (pu3uke BKIFOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHHSI Kypca (DM3UKU Ha YIITYOJIEHHOM YPOBHE,
B TOM YHCJI€ TPEIMETHBIE Pe3yIbTaThI 10 TOJaM 00y4ICHHS;

conepxkanue yuyeoHoro npeamera «Pusnkay 1mo rojgaM o0ydeHus.

[Iporpamma mo ¢u3nKe HWMEEeT TPUMEPHBIA XapakTep U MOXKET ObITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3HUKH JJISI COCTABICHUS CBOMX PA0OUYUX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATHBY YUUTEIIEH U
MPEIOCTABISET BO3MOXKHOCTH [IJISl pPEAM3AlMH  PA3IMYHBIX METOJIMYECKHUX
MOJXO/IOB K TpemnojiaBannio (pu3uku Ha YyriayOJaEHHOM YpOBHE TPH YCIOBUH
COXpaHEeHUS 00SI3aTENHPHON YaCTH COJEPIKaHMS Kypca.



®u3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIas B
KauecTBe y4eOHOTo IpeMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 oKpyxaromieMm Mupe. LIIKoapHbIN Kypc (QU3HKH — CUCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (DPU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YyYaeMbIX XHUMHUEH, OHUOJIOTHEH,
dbuzmueckoit reorpadueit u actpoHomueid. lcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUU ONpPENeNuiIo XapakTep U OypHOE pa3BUTHE
pa3zHoo0pa3HbIX TEXHOJOTU B cepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
NOJIyYeHHUsST HOBBIX MaTe€pUaloOB C 3aJlaHHbBIMU cBoWcTBaMH. W3ydenuwe ¢uzmku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MHpPA
oOyuaromierocsi, B GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUYHBIA METOJI MO3HAHUS
IPU BBITOJIHEHUH UMH YYEOHBIX MCCIIEIOBAHUMA.

B ocHoBY Kypca (hu3uKkH Ha ypOBHE CpeHEro o01ero 0opa3oBaHusl MOJI0KEH
pAI Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEN KypC SBIAETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3AesioB (DU3UKH, BKIIOYAET KaK
BOMPOCHI KJIIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKHU.

Hoen cenepanuzayuu. B cOOTBETCTBUMM C HEW Marepuayn Kypca (QU3MKH
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanosiaraeT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHala (PU3NYECKON HAyKW, OCMBICIEHUE CBSI3U Pa3BUTHS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
M DKOJIOTHUECKUMH MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uszuku yriryonEHHOTO YpPOBHS
IPEANOJIaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHMYECKHUX U TEXHOJOTHYECKUX
MPWIOKEHUM HM3YYCHHBIX TECOPUM M 3aKOHOB. [IpW 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEICTaBICHUH M COBPEMEHHBIE TEXHHYECKHE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercss TOCPEACTBOM BBEIACHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX JKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHW W TEXHOJOTHMH, a TakXke OOCYKIEHUs
npo6JieM palvoOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHYECKON O€30MMacCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh OCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENIBHOCTHOrO nmoaxoa. s Gusuku peanusanus 3TUX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUHU CAMOCTOSITEIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JieiicTBytolero ¢akropa ydeOHoro mnpoiecca. s yriayOn€éHHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHUYECKOTO JKCIEPUMEHTA,



BKJTIOYAIONIETO (PpOHTaNbHBIE YYCHHUYECKHE OMBITHI TPU HM3YYCHUH HOBOTO
Marepuala, 1abopatopHbie paboThl U paboThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa crocofa peann3anuu GU3NUECKOro MpakTUKyMa. B mepBoM ciiydae npakTUKyM
npoBoauTcst 6o B koHue 10 m 11 kmaccoB, nubO mociae mMepBOrO M BTOPOTO
MOJIYTOAMH B KaXKJIOM M3 3THX KJIacCOB. BTopoii cmocod — 3To uHTErpaius padoT
NPaKTHKyMa B CHCTEMY J1a0OpaTOpHBIX paboOT, KOTOpPhIE MPOBOASTCA B TpOIECCe
u3ydyeHus: paszaena (temsl). [Ipu 3Tom mojx paboTamu NMpakTUKymMa MOHUMAETCS
CaMOCTOSITEILHOE ~ MCCIIEJIOBaHHE, KOTOPOE TMPOBOJUTCS MO PYKOBOJACTBY
CBEPHYTOro, 0000MIEHHOrO BUAa 0€3 MOIIaroBOil HHCTPYKIUU.

B mnporpamme 1o (¢u3MKe CcHUCTEMa YYEHHYECKOTO OJKCIEPHUMEHTa,
nabopaTopHBIX pabOT W MpaKTUKyMa MpeACTaBiIeHa €IMHBIM TepeuHeMm. Bribop
TEMATHKH /Il OTUX BHUJIOB YYCHHYECKUX MPAKTUUECKUX PabOT OCYIIECTBISAETCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MPOIecca UCXOS U3 OCOOEHHOCTEH MOYpPOYHOTO
TUIAaHUPOBaHUs M OCHAIleHUs KabuHera ¢usuku. [Ipm sTom oOecreunBaeTcs
OBIIQZICHHE OOYYAIONIMMHCS yMEHHUSMHU TPOBOJUTH TIPSIMbIE W KOCBEHHBIC
MU3MEPCHHS, WCCICNOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEIMYUH M TIOCTAHOBKY
OTIBITOB TIO TTPOBEPKE MPEIOKCHHBIX TUTIOTE3.

Bonbioe BHUMaHME yaensieTcs PEIICHNI0 PacUETHBIX M KaYeCTBEHHBIX 3a71ad.
[Tpu 3TOM 17151 pacyETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCA 33J]a4M C SIBHO 3aJaHHOU
U HESBHO 3aJJaHHON (hHM3MUECKON MOJIEINbI0, TTO3BOJISIFOIINE IPUMEHSATh U3yUYECHHbIE
3aKOHBl U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjiefia Kypca, TaK U HUHTErpUpys
NpUMEHEHHE 3HAaHUM U3 pa3HbIX pa3/eioB. /s KauecTBEHHBIX 3a/1a4 TPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OObSICHEHHE/NpelcKa3aHue TMpOoTeKaHUus (U3MUIECKUX
SIBJICHUH U TIPOIIECCOB B OKPY’KAIOLIEH >KU3HH, TPeOyroImue BrIOOpa (HU3NIECKOM
MOJIETIU ISl CUTYallii TPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusiMu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrieueHUI0 yueOHOTO mpoliecca Kype pu3nku yriry0iaEHHOTO YPOBHS Ha YPOBHE
cpenHero o01mero oOpa3oBaHHS JIOJDKEH H3Yy4aThCsl B YCJIOBHSIX MPEAMETHOTO
kabuHeTa. B kabuHere GHM3MKU TODKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyaoBaHME 7Sl BBIMOJHEHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKe YICHUUECKUX
OTIBITOB, JTAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAaKXKE JTEMOHCTPAIIMIOHHOE
obopytoBaHUE.

JleMoHCTpalimoHHOe 00opyAoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MWHHUMAIBHOM  JOCTATOYHOCTH M 00ECTEeYMBAE€T TOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO0 (HU3UKE KIIOUYEBBIX JEMOHCTPAIMA JIs
WCCJICIOBAHUS  W3y4YaeMbIX  SIBIEHUA W  TMPOIECCOB, OMIUPUYCCKUX H
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MMPUMEHECHHU.

JlabopartopHoe 00OpyJqOBaHHE [JIi YUYEHUYECKUX MPaKTHUECKUX padoT
dopMupyeTcsi B BHIE TEMAaTHUYECKHMX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JABYyX oOydarommxcs. TeMaThuyeckue KOMILIEKThI
nabopaTopHOro OOOPYNOBAaHUS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BHJI€ HU(POBBIX Ja0OpATOPUIL.

OCHOBHBIMHM LIEJIIMH U3y4YeHUsI PU3UKU B 00I1IEM 00pa30BaHUU SBISIOTCA:

dopMHUpOBaHUE UHTEpEca M CTPEMJIEHUS OOyYaroUIMXcsi K Hay4dHOMY
U3YYEHUIO TPUPOJABI, Ppa3BUTHE HX HMHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (popMupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa U3y4YeHHUsI OCHOB
CTpOEHUSI MaTepuH U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH SBJICHUS C UCTIONB30BAHUEM (PU3UYECKHUX
3HAHWM U HAYYHBIX OKA3aTeNIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poNM (PU3MKU I PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npeICTaBIeHUN 0 BO3MO>KHBIX cdepax Oynymen
npodeccuOHaIbHON JIESTeNIbHOCTH, CBA3aHHBIX C (U3MKOM, MOArOTOBKA K
JanbHeieMy 00y4eHHIO B ’TOM HaIlpaBJIeHUU.

JocTkenue »TUX Lienel obecreuynBaeTcs peuieHueM CIenyoNuX 3a7a4d B
npolecce u3y4eHus Kypca GU3MKN Ha YPOBHE CpeiHEro o01ero oopa3oBaHus:

NIpUOOPETeHNE CUCTEMBI 3HAHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPODU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHSITH TEOPETUUECCKUE 3HAHUS IS OObSICHEHUS
buznueckux SIBICHUN B MPUPOJE U IS MPUHATHS MPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33714 C SIBHO 33/IaHHON (PU3NYECKON
MOJIETIbIO, 3a/ay, IMOJPa3yMEBAIOIINX CaMOCTOATEIbHOE CO3/1aHue (PU3NUYECKON
MOJIECNI, aJE€KBaTHOW YCJOBMSIM 3a/adyd, B TOM 4YHUCJE 3aJa4 WHXXEHEPHOI'O
XapakTepa;

HNOHUMaHUE (PU3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIAJICHUE METOJAaMU CAMOCTOSITENIBHOI'O IUIAHUPOBAaHUSA M IPOBEICHHUS
(Gu3nYeCKNX HSKCIEPUMEHTOB, aHalIM3a M HHTEpOpeTanuud  UHpopMaIu,
OIpEJIENICHMS] TOCTOBEPHOCTHU NOJYYEHHOI'O pPE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JJIsI Pa3BUTHS YMEHHUH IPOEKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOM JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHaATBLHON IeSITENbHOCTH, CBI3aHHOM
¢ (hU3UKON.

B coorBerctBun ¢ TpeboBaHussmMu PI'OC COO yrayOnéHHBIM ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®dDusumka» Ha ypOBHE CpPEAHETO OOIIEro
oOpa3oBaHus BbIOHMpaeTcs OO0Yy4alOIUMHUCS, IUIAHUPYIOUIUMHU TPOJOKEHHE
0o0pa3oBaHus M0 CHEUAITBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha u3ydenue pusuku (yriayOna€HHBIA ypOBEHb) HA YPOBHE CPEAHETO OOLIETO
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 yacos (5 4acoB B Heaemi0).

[Ipennaraemerii B mporpamMme 1o (H3HMKE TMepedeHb J1a0OopaTOPHBIX M
NPaKTUYECKUX pabOT SABIAETCS PEKOMEHIOBAHHBIM, YYHUTEIh JeaeT BBIOOP
NPOBEACHHUSA JIADOPATOPHBIX pPabOT M OMBITOB C YYETOM WHIAWBHUIYaITbHBIX
0COOEHHOCTEH 00yYaloIUXCsl.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTOJ NO3HAHUSA NPHUPO/BI.

®duszrka — pyHaaMeHTadbHas Hayka o npupoje. Hayunbiii MeTon no3HaHus U
METO/IbI KCCJICIOBAHUS (DU3NUYECKUX SIBICHUM.

DKCIEPUMEHT M TeopHs B IIpoliecce Mo3HaHus npupoibl. Habmonenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl  u3mepeHus: (U3MYECKUX BEIUYMH (AHAJIOTOBBIE M LU(POBHIC
U3MEPHUTEIbHBIC IPUOOPBI, KOMITBLIOTEPHBIC JATYNKOBBIC CUCTEMBI).

[TorpemHoct  u3MepeHuit  GU3MYECKUX  BEJIMYUH  (aOconroTHAsS |
OTHOCHUTEIIbHA ).

MopenupoBanue QpuU3nUEeCKUX SBJICHUN U MPOIECCOB (MaTepuaibHas TOYKa,
a0COJIFOTHO TBEPOE TEJI0, UAcaTbHAS JKUIKOCTh, UACATBHBIN ra3, TOUSYHBIN 3apsi).
I'unoresza. @u3nyecKuii 3aKOH, TPAHUIIBI €T0 NPUMEHUMOCTU. DU3nyecKasi TEOpusl.

Pons u Mecto Qusuku B HOpMUpPOBAHMH COBPEMEHHOW HAYyYHOW KapTHUHBI
MHUpPA, B TPAKTUYECKOU ESATEIBHOCTH JTOJICH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomael, npaKmuKym.

N3mepenue cuiibl TOKa U HAMPSKEHUS! B LIETIH TOCTOSIHHOTO TOKA MPU MTOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ Iu(poBoii Jabopatopuen mo ¢usuke. [Ipumepsl n3mepenus
(du3MUecKrX BETUYUH MPU MTOMOIIU KOMITbIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKECHHS.
Cucrema otcuéTa.

[Ipsimast u oOpaTHas 3314l MEXaHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IPOEKIUMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsisI CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MATEpPHATIBHOW TOYKH, UX IPOEKIMA HA OCU CUCTEMBI KOOpPJIHMHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOW TOYKU OT BPEMEHHU U UX
rpaduxu.

CBobOomHoe majeHUEe. YCKOpeHHE CBOOOTHOTO majeHus. J[BrkeHwe Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPH30HTY. 3aBHUCUMOCTh KOOpPJIMHAT, CKOPOCTU U
YCKOpPEHHUS MaTepUaIbHON TOUKU OT BPEMEHU U UX TpaduKH.



KpuBonnuentnoe  nBuwxkeHue. JIBWKEHHE  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JiMHEWHass ckopoctTh. Ilepuon m yactoTa oOpalieHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIUATBHOE) U MOJIHOE
YCKOpPEHHUE MaTepUaIbHOU TOYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: CIHUIOMETD,
JIBUKEHHUE CHAPA0B, LIEHbBIE, IIECTEPEHYATHIE U PEMEHHBIE NIEPENAYN, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mopenb CUCTEMBI OTCUYETA, WIUIKOCTPALU KUHEMATHYECKUX XAPAaKTEPUCTUK
JIBUKEHUSI.

CrniocoObl ucclieIoBaHUs ABUKEHHM.

Nnnroctpanus npenesibHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIL30BAHUEM MEXaHU3MOB.

[TageHnue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue naBuxeHHs Tena, OPOIMIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienne cCKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PETYKTOPE.

CpaBHeHue NyTe, TPAaEKTOPUH, CKOPOCTEN JBUKEHHS OTHOTO M TOTO K€ Tela
B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONMpPENEICHUs MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO NaJCHUs (pexoMeHI0BaHO
HCIIOJIb30BaHue ITU(PPOBOI Tab0paTOpuN).

N3ydenue nBuxeHus Tena, OpoLIeHHOro ropru3oHTalIbHO. [IpoBepka runoTessl
O IPsAMOM MNPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXAY JaJdbHOCTBIO IIOJNETA U
HA4YaJIbHOW CKOPOCTHIO TEJIA.

N3ydeHne IBHKEHHMSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tiepro/ia 00palieHns KOHMYeCKOro MasiTHUKa OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



ITepBeiit 3akoH HproroHa. MHepumaneHble cuctembl orcy€ra. lIpuHnmn
oTHOocuTenbHOCTU ['anmunes. HemHepruanbHble cucTeMBbl OTCUETa (OmMpenerneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hpr0TOHA [ MaTepUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTb TIPABUTALMOHHON H
MHEPTHOMN MAaCCHI.

Cuna 1spKecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO MaIeHHsI OT BHICOTHI HAJl
MNOBEPXHOCTBHIO TUIAHETHI U OT reorpaduyeckoi MupoThl. /BukeHrne HeOECHBIX Tel
U UX cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckass CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tema, nBuxymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJILKEHUS U CUJIa TPEHUS TTOKOSI.
Koadunment tpenus. Cunna conpoTUBIEHUS TPU JBUKEHUU TeJla B )KUJKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUsS T€I B MHEPIUATBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauyenne nByx IMIMHAPOB WM LIAPOB PA3HOW MAacCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO HEMHEPLUUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHUE paBHOAECHCTBYIOIIEH NPUIIOAKEHHBIX K TETY CHJI C IPOU3BEACHUEM
MacChl TeJla Ha €r0 YCKOPEHUE B MHEPLIMAJIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOICUCTBHUS TEI.

N3mepenne macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nadopamopmusie padomul, RPAKMUKYM.

N3mepenue paBHOJEUCTBYIONIEH CHII MPU JBHXKEHUU OpYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM JIBUJKEHUs OpycKa IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaluu.

N3yueHnne NBUXKEHMSI CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU depe3
nErkuit OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEJIMYMHE YIJIOBOro KoddduimeHTta
3aBucUMOCTH Frp(N).

UccnenoBanue naBuxeHus Opycka MO HAKIOHHOW IMJIOCKOCTU C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenune nBUXKEHUS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpAOe Teno. [locTymarenbHOe W BpallaTeIbHOE JBH)KCHHUE
TBEpAOro Tena. MOMEHT CHJIbBl OTHOCUTENIBHO OCH BpaiieHusa. Iliedo cusbl.
Ciroxxenue cuil, MPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsixecTu Tena.

YcioBus paBHOBECUS TBEPIIOTO TEIIA.

YcroituuBoe, HeyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOILIECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, pelIéTyaThie KOHCTPYKIIHMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopusie padomul, npaKkmuKym.

HccnenoBanne yclioBHI paBHOBECHS TBEPAOTO TeNa, HMEIOUIETO OCh
BpalICHUSI.

KoHcTpyrpoBaHnue KpOHIITEHHOB U PACUET CHJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOIO TEJa, UMEIOUIETO IJIOIIAAb OMOPBHI.

Tema 4. 3akonwvt coxpanenus 6 MexaHuxe.

Nmitysibc MaTepraibHOM TOYKHM, CHCTEMBI MAaTEPUANIBHBIX TOUeK. LleHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema o IBHKEHUH LIEHTpa Macc.

NMmnynbe cuiibl 1 U3BMEHEHHUE UMITYJIbCA Tela.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BUXEHHE.

MomeHT umiynbca MaTepuaibHOM TOUku. [IpencraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCAa B EHTPAIbHBIX MOJISAX.

PabGora cuiasl Ha MaloM W Ha KOHEYHOM IepeMerneHuu. [ padudeckoe
MpeICTaBlIeHnEe PAOOTHI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuajibHOW TOuku. Teopema 00 M3MEHEHUU
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKH.



[ToreHnmanbHble W HENOTEHLUMWAIbHbIC CUJbL. [lOTEeHIIManbHAs SHEPrus.
[loTeHuuanbHast 3Heprust ynpyro neopmupoBaHHON NpykuHbl. [loTeHnmanbHas
SHEprus Teja B OHOPOJHOM IPpaBUTAIMOHHOM noJie. [loTeHImanbHas sHeprus tena
B T'PAaBUTALIMOHHOM II0JI€ OJHOPOJHOrO Imapa (BHYTpu M BHE Iapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KoCMUUYECKAsT CKOPOCTb.

CBs13b paOOThI HEMOTEHIIUATIBHBIX CHJI C U3BMEHEHUEM MEXaHUUECKON IHEPTUU
CHUCTEMBI T€J. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymm i UACATbHOM KUAKOCTH KakK CJIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUMU.

TexHuueckue ycTpoHCTBAa M TEXHOJOTMYECKUE MPOLECCHI: JBUKECHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE BUXKEHHUE.

N3MepeHmne MOUTHOCTH CHUITBL.

N3meneHne sHEpruu Tea mpu COBEPIICHUN PabOTHI.

B3aumHble nipeBpallieHrs] KUHETUYECKON Y MOTEHIUAIBHON YHEPIUid Mpu
NENUCTBUM HA TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTrur Ipu CBOOOTHOM NaJCHUH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue uMirysibca Teaa no TOpMO3HOMY Iy TH.

N3mepeHue cuibl TATH, CKOPOCTH MOIENH IEKTPOMOOIISI U MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUs UMITYJIbca MPH YIIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHre KHHETUYECKOW SHEPTUM TeJla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TOTEHIIMAIBLHON SHEPTUH MPYKUHBI C PAOOTOMN CHIIBI
TPEHUSL.

Onpenenenne pabOTHI CHIIBI TPEHHS TPH JBMKCHHH Tella MO0 HAKIOHHOM
IJTIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka u TepMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHbBIE TOJIOKEHUSI MOJEKyIsipHO-KuHeTH4Yeckoi teopuu (MKT), ux
ombITHOE 0O00cHOBaHue. [{uddysus. bpoyHoBckoe aBmkeHHE. XapaKkTep JBUKCHUS
YW B3aUMOJCHUCTBUSA 4YaCTHI] BelleCcTBA. MoJenu CTpPOCHUS Tra30B, KUAKOCTEU U
TBEPIIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [loctosinnas ABoraapo.



TennoBoe paBHOBecue. Temmepatrypa u cnocoObl e€ uaMmepenus. lllkana
temnepatryp Llenbcus.

Mogens uaealbHOrO ra3a B MOJICKYJSPHO-KUHETUYECKON TEOPUU: YACTHUIIbI
rasa JIBUKYTCS XaOTUUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
temreparypa (mkana temneparyp KenwBuna). 3akon JlanbTona. M3omponeccs B
UJeaqbHOM Ta3e C TIOCTOSSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
Mpe/ICTaBIEHHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBJICHUEM U  CpeJHEH  KUHETHYECKOM  DHeprueu
MOCTYMATENBHOTO TETUIOBOTO JIBM)KEHHUS MOJIEKYJ HJICAIBHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UJICaTBLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPruel MoCTynaTeIbHOTrO TeTUIOBOTO JBUXKCHUS €€ YaCTHIL.

TexHudyeckne yCTPOWCTBA W TEXHOJOTHYECKHUE TMPOIECCHl: TEPMOMETD,
OapoMeTp, MoaydyeHrne HAaHOMATEPHAIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTs>keHre MOJIEKYIL.

Mogenu KpucTauIM4eCKuX PemETOK.

HaGmronenue u ucciae1oBaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopusie padomel, npaKkmukKym.

HccnenoBanne rmpolrecca YCTAaHOBJIEHUS TEIUIOBOTO PpAaBHOBECUSA IIPHU
TEIJI000MEHE MKy TOpSTYei M XOJI0THON BOJIOMN.

N3ydeHne H30TEPMHUUECKOrO Iporecca (PEeKOMEHIOBAHO MCIOJIb30BAaHUE
1 dpoBoit TabopaTopun).

N3yyenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHEIIHUX YCIOBUW JJIs
TEPMOJUHAMHAYECKONW CUCTEMBI. BHENIHNE U BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUCHUS BEJIMUMH, OUCHIBAIOIINX €€
COCTOSIHME HAa MUKPOCKOTTMYECKOM YPOBHE.

Hynesoe Hauanmo TepmoanmHamuku. (CaMONpOU3BOJIbHAS — pejakcaius
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mojgenp uaeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMa YPABHEHHUIA:
ypaBHeHHe MenneneeBa—KiianeiipoHa U BbIpaX€HUE ISl BHYTPEHHEH DHEPTUH.
VYcnoBus IpUMEHUMOCTH 3TOW MOJENN: HU3Kasg KOHUEHTpALUs YacTHULl, BBICOKHE
TeMneparypsl. BelpaxkeHue i1 BHYTPEHHEN SHEPTrUud OJHOATOMHOIO HACAJIBLHOIO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAMHAMUKE. Briuncnenue paboTsl no rpaduky
rporecca Ha pV-auarpaMmme.

Tennonepenaua  kak  crnoco®  W3MEHEHMST  BHYTPEHHEW  DHEPruu
TEpMOJAMHAMUYECKON  cuctemMbl 0e3  coBepiieHuss paboTel.  KoHBekIus,
TEIUIONPOBOIHOCTh, U3JIyUEHHE.

KomunuectBo TemnoTel. TemnoéMkocTs Tena. YeldbHas MW MOJISIpHas
TEIUIOEMKOCTH BeEWIECTBA. YpaBHeHHE Maliepa. YaenpHas TeEmiaoTa CropaHusd
ToruBa. Pacuér KomuyecTBa TEIIOTHI TpH Teruionepenaye. I[lonstue 00
aauabaTHOM IIporiecce.

[TepBriil 3aK0H TepMOAUHAMUKU. BHYyTpeHHss sHeprusi. KonmnuecTBO TEIOThI
U paboTra Kak Mephl M3MEHEHUS BHYTPEHHEW DSHEPruud TEPMOJIMHAMHYECKON
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JIJ1s1 pABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSHUE TEPMOJAMHAMUYECKOU CHUCTEMBI MPOXOJUT €IMHCTBEHHAS
aguabaTta. AOCOJIIOTHAs TeMIeparypa.

BTopoii 3aKk0H TepMOJUHAMUKY JJ1s1 HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTY OT 60Jiee X0 HOro Teia K 0osiee HarpeToMy 6e3 KOMIIEHCAINH
(Knay3uyc). HeoOpatumMoCTh IPUPOIHBIX MTPOIIECCOB.

[TpuHumner nectBus TernoBbix MamuH. KIT/I.

MaxkcumanwsHoe 3nauenue KIIJI. [{ukn Kapho.

DKOJIOTUYECKHE aCIEeKThl MCIIOJIb30BaHMS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsi3HEHUE OKPYIKAIOIIEH CPEbI.

TexHnueckue yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLECCHI: XOJIOIWIbHUK,
KOHJIUIIMOHEP, AW3CIBbHBIM M KapOIOpaTOpHBIM JBHUraTeld, IapoBas TypOwHa,
MOJIYYEHUE CBEPXHUZKUX TEMIIEpATyp, YTHIM3AUHSA «TEIJIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIMSA OMOOPTaHWYSCKOTO TOTUTHBA IS
BBIPA0OTKH «TEIIJIOBOM» M 3JIEKTPOIHEPIHH.

Jemoncmpauuu.

N3meneHne TeMmnepaTyphl IpU aauadaTHIECKOM PaCIIiPEHUH.

BosaymiHoe orauso.

CpaBHeHUE yAENbHBIX TEIMJIOEMKOCTEHN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEU SHEPTrUH.

UccnenoBanue agnadbaTHOTO Mpolecca.



KomrnbroTepHble MOAEIN TEIUIOBBIX ABUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopusvie padomaol, npaKkmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

HccnenoBanue annabaTHOro mporecca.

N3ydyeHrne B3aMMOCBSI3M HSHEPrUUA MEXKMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATypbl KUTIEHUS )KUIKOCTEM.

Tema 3. Aepezamnuvie cocmoanusn eeujecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u koHeHcanus. MicnapeHue u kuneHue. Y iejibHas TeIioTa
napooOpa3oBaHMUsL.

Hacepiliennble ©  HeHachllleHHble mnapbl. KadecTBeHHass 3aBUCHUMOCTh
MJIOTHOCTH Y IaBJIECHUS HACBIIIIEHHOTO Mapa OT TEMIEPaTypbl, UX HE3ABUCUMOCTDH OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATYphbl KUTICHUS OT JIaBJIICHUS B
AKUJIKOCTH.

BnaxxHocth Bo3ayxa. AGCONIOTHASE K OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctajuioB. I[lmaBieHue W KpucTamuzauus. YJielibHas TEIloTa IIJIaBJICHUS.
CyO6numarnus.

Hedbopmanuu tBEpHoro tena. Pactsxxenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenre. AHTapMOHM3M TEIUIOBBIX KOJI€OaHUN YacTHUI] BEIECTBA KaK MPUYUHA
TEIJIOBOTO pacIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B a30BBIX MTEPEX0IaX.

VYpaBHeHuUE TETIOBOTrO OanaHca.

[ToBepxHoctHOe HaTskeHHE. K03 (GUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamumnspusie siBiienus. JlaBieHne noa MCKPUBIEHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyia Jlamaca.

TexHuuecknue yCTpOMCTBA M TEXHOJIOTMYECKHME IPOLECCHI:  JKUJKHE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpauuu.

TermoBoe pacmmpeHue.

CBoiicTBa HaCHIIIEHHBIX MAPOB.

Kunenune. Kunenue npu noHM>K€HHOM J1aBJICHHH.

N3Mmepenue cuibl MOBEPXHOCTHOTO HATSIKEHMUS.

ONBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie saBieHusl.

Mojenn HEeHBIOTOHOBCKOM KUJIKOCTH.



Cnoco0bl U3MEpEeHUs BIAKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner neopmanuii.

HaGmonenne manbix nedopmaiui.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKkmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenue yaenpHON TEIUIOTHI IIJIaBJICHUS JIbJA.

N3y4yeHne cBOMCTB HACHIEHHBIX I1APOB.

N3mepenue abCcoOTHON BIaKHOCTH BO3/yXa U OIIEHKA MAacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moayns FOHra.

UccnenoBanure 3aBUCMMOCTH Jepopmanuud  pe3MHOBOro obpasua oT
MPUII0KEHHOW K HEMY CHJIBI.

Pasnen 4. DiiekTpoauHAMHMKA.

Tema 1. Dnekmpuueckoe noe.

DNeKTpu3alusl Tea U €€ NpOosIBICHUS. DJIEKTpUUeCKUid 3apsan. J[Ba Buaa
IJEKTPUYECKUX 3apsiaoB. [IpOBOAHWKHM, JHUAJIEKTPUKH U TOJIYNPOBOJHUKH.
DNeMEHTAapHBIN JIEKTPUUECKUM 3apsil. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO 3apsiia.

B3aumoperictBue 3apsiaoB. Toueunsle 3apsnabl. 3akoH Kynona.

Onekrpuueckoe nojie. Ero neiictBue Ha 3IEKTPUUYECKHE 3apsiJIbl.

HamnpspbkéaHocts  anekTpudeckoro  moss.  [IpoOubiii  3apsa.  Jluawwm
HAIPSKEHHOCTH JIEKTPUUYECKOT0 NoJisl. OTHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO NOJsl. Pa3HOCTH MOTEHUHMAIOB U
HanpspkeHue. lloTeHnmanpHass SHeprust 3apsiga B DJIEKTPOCTATHYECKOM  ITOJIE.
[ToTeHunan 3neKTpoCcTaTUYECKOro nojs. CBsA3b HANPSKEHHOCTHU MOJIS U Pa3HOCTU
NOTEHIMATIOB [JIl 3JEKTPOCTATHYECKOrOo Toyisl (KaK OJHOPOAHOIO, TaK H
HEOITHOPOJIHOTO).

[IpyrHIMI Cynepno3uLK AIEKTPUIECKUX OJIEH.

[lone Ttoweunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHON cdeprl. Ilome
PaBHOMEPHO 3apsDKEHHOTO 1o 00béMy mmapa. [lome paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHON TUIOCKOCTU. KapTuHBI JWHUN HANpsDKEHHOCTH JTUX TOJNEH U
SKBUIIOTECHUIHAIBHBIX TOBEPXHOCTEM.

[IpOBOJTHUKH B DIEKTPOCTATUYECKOM ITOJIE. Y CIIOBHE PABHOBECHUS 3aPsI10B.

JnsnexTpuku B BJIEKTPOCTATUYECKOM ToJIE. Jnanexktpuyeckas
MIPOHUIIAEMOCTh BEILIECTBA.

Konnencatop. D1nekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpA.



[TapamiensHOE coennHeHUE KOHIeHcaTopoB. [locmenoBarenbHOe coeMHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsHKEHHOr0 KOHJICHCATOpa.

JIBrxeHue 3apssKEHHOM YaCTULBL B OTHOPOJHOM JJIEKTPUYECKOM IOJIE.

TexHuyeckne yCTPOMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJICHUE AJIEKTPONpHOOpOB,
KOHJIeHCaTOophl, reHeparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJI€ JBYX 3apsIKECHHBIX IJTACTHH.

Mopgenb anekTpoctaTuueckoro reaeparopa (Ban ne ['paada).

[TpoBOHUKH B 3JEKTPUUYECKOM TIOJIE.

DneKTpocTaThyecKas 3anuTa.

YCTpOMCTBO U JEUCTBUE KOHJIEHCATOPA MOCTOSTHHOW U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IJIACTUH, PACCTOSIHUS MEXKIY HUMHU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOopa.

3apsiika U pa3psjika KOHIAEHcaTopa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

OueHka cui B3auMOJECICTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpanieHus: SJHEPTUU 3aps>KEHHOT'0 KOHJIEHCATOpa B SHEPTHIO
U3IIY4EHUS! CBETOINOAA.

N3ydeHne npoTekaHusi TOKA B LIENU, COAEPKALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINATIOB (HaTIpsKEHUS ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psiga KOHIEHCATOPA Y€pE3 PEIUCTOP.

Tema 2. IlocmosHublil I1eKMPUUECKUl MOK.

Cuina toka. IlocTossHHBIN TOK.

VYciioBUs CyLIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA. McTOUuHMKH
toka. Hanpsixenue U u 9J1C &.

3akon OMa JiJ1 yJacTKa IeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb CONPOTUBIICHUS OJTHOPOIHOTO
MPOBOJHHUKA OT €ro JJWHBl W IUIOIIAAY NONEPEYHOIO0 CEYECHUA. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTtenpHOE, MapaieabHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHUKOB.
Pacuér pazBeTBiaEHHBIX AnekTpuueckux nemnei. [Ipasmma Kupxroda.

Pabota snexrpuyeckoro Toka. 3akoH Jxxoyns—JIenna.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TemnoBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucTope.

OJIC v BHyTpeHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) »sJeKTpuueckod 1enu. MOIIHOCT, HCTOYHMKA ToKa. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu NOCTOAHHOTO TOKA.

TexHuyecKkue YCTpOHMCTBA M TEXHOJOIMYECKUE IIPOLECCHl: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETYUK DIIEKTPUUECKOU SHEPTUM.

Jemoncmpayuu.

N3Mepenne cuibl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HANpsHKEHUS JJIs1 PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOAA.

3aBUCUMOCTh COMPOTUBJICHUS IIUJIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IO TIONIEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MTPU MOCTOSTHHOM
HaIpsHKCHUU.

[Tpsamoe nzmepenune IJIC. KopoTkoe 3aMblkaHUE TAIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

Crnioco0sI coeMHEeHUsT UCTOYHUKOB Toka, DJIC Gatapei.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXKY MTOIOCAMH UICTOYHHKA TOKA OT
CWJIBI TOKA B LEIN.

Yuenuueckuit sxcnepumenm, nadopamopusie padomael, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue ynenabHOro COmpoOTUBRIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTA CHUJIbI TOKAa OT HAIpPSDKEHUS JJISL  JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMerpa (BoJIbTMETPA).

N3mepenue I/IC 1 BHYTpEHHETO CONPOTUBIICHHS] UICTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC rajibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IIPY KOPOTKOM 3aMBbIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEXK 1Y IOJIOCAMU HCTOYHUKA TOKA OT
CHUJIbI TOKA B LICTIU.

HccnenoBanne 3aBUCHUMOCTH MOJIE3HOW MOIIIHOCTH UCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunslx cpeoax.

DOneKkTpuyeckass MPOBOJUMOCTb  Pa3IMYHBIX  BEHIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPBIX METAIIOB. 3ABUCUMOCTh COITPOTUBJICHUSI METAIJIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTD.

DIIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.



[TonynpoBogHUKWU. CoOcTBeHHas 151 MpUMECHas MPOBOJUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOIUTAX. DJIECKTPOJIUTHUYECKAs IUCCOLMALIUS.
DnekTponus. 3akoHbl Papajes A ANEKTPOIu3a.

DIIEKTpUYECKUd TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pas3psa. PasinuyHbie TUIIBI CAMOCTOATENBHOTO paspsaa. MoiHus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: Tra3opaspsiaHble
JAMIIbl, JJICKTPOHHO-Ty4eBas TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOpP, (POTOAMOI, CBETOMO, rajlbBaHUKA, paUHUPOBAHUE ME/IH, BhITJIABKA
AJTIOMUHUS, DJIEKTPOHHAST MUKPOCKOIUSI.

Jemoncmpayuu.

3aBUCUMOCTb COIIPOTUBJICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTH DIIEKTPOJIUTOB.

3akoHbl anekTponusa dapanes.

HckpoBoii pa3psl 1 MPOBOJAUMOCTb BO3AyXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JIMOJIA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmuKym.

HaGmronenue snekrposnusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

UccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOMA.

DOU3NYEeCKUH MPAKTUKYM.

Cnioco0bl1 n3MepeHust GU3NUECKUX BEJIUUYUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
IU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIEC TTOTPEITHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYHUH.
OueHka rpaHul] MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICIOBAHUN  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKAa MPEITIOKEHHBIX THNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

Nzydenne kypca ¢puszuku yriryonéaHoro ypoBas B 10 kimacce ocymiecTBIsIeTcs
C YUYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
Ouonoruu, XuMuu, reorpaduv U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UYYECHUEM MEMO008 HAYUHO20
no3HaHuA: ABICHUE, HAYYHBIN (akT, TUnoTe3a, pu3ndeckas BeIuYnHa, 3aK0H,



Teopus, HaOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, HW3MEPEHHUE,
MOTPEIIHOCTY U3MEPEHUHN, UBMEPUTENBHBIE TPUOOPHI, ITUppOBas 1adopaTopusi.

Mamemamuka: penieHUe CcHCTeMbl YypaBHeHUW. JluHeiHas QyHKUus,
napabona, runepbosua, ux rpapuku U cBoiicTBa. TpuroHoMmerpuiyeckue HyHKIUM:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl ¥ MX TPOEKIMU HAa OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBHXXEHHE B KUBOUM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHHW3MOB, TEIJIOBOE 3arps3HEHUE OKpYKarolledl cpensbl,
yTUIU3aluss OHMOOPraHMYECKOro TOIJIMBA I BBIPAOOTKH  «TEIUIOBOM» H
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUYECKHE SIBJICHUS B AKUBOU MpUpoie.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJTyYeHUE HaHOMAaTepuasoB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJKHE KPUCTAILIBI, SJIEKTPUUYECKUE CBOMCTBA
METAJJIOB,  DJIEKTPOJIMTUYECKAs]  JMCCOLMAIMs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M OKUAKOTO TPEHHS B TEXHUKE, CTATHUYECKHE KOHCTPYKLHUH
(KpoHILUTENH, peméryarble KOHCTPYKLHHU), HUCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET U ApPYTUe), JBUTATEIb BHYTPEHHEIO
CrOpaHus, napoBasi TypOUHA, OBITOBOW XOJOAWIBHUK, KOHIULUOHEP, TEXHOJIOTUN
HOJYyYeHUs] COBPEMEHHBIX MaTepuaioB, B TOM 4YHUCJIE HaHOMAaTepUaJoOB, WU
HAHOTEXHOJIOTMH, 3JEKTPOCTAaTHUECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHble JIaMIIbl, TOJIYTIPOBOIHUKOBbIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. DieKTpoaAnHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonenicTBue MNOCTOSHHBIX MArHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAYKUMH. lIpuHmmn cynepro3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHAYKIIUY.

MarauTtHoe 1oJie TPOBOJHMKA C TOKOM (MPSAMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBjiICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM moJjie. Pa6oTa cumbl JlopeHnia.

MarunurtHoe nose B BemiectBe. DeppoMarHeTUKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: TIPUMCHCHHC

MOCTOSTHHBIX MAarHMuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SAKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMM ~ MAarHUTHOTO  MOJS  MOJOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIHMH TOJISL JTTMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJBLIEBOTIO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIIa Ha MOHBI JJIEKTPOJIUTA.

HaGmonenue nBrxeHus MmydKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[Mpunnun el CTBUS 3JIEKTPOU3MEPUTEITBLHOTO npudopa
MAarHUTORJICKTPUUECKON CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKkmukKym.

HccnenoBanre MarHUTHOTO MOJIsI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB eppOMarHEeTHKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIepa OT CHIIBI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHHUS CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumnas UHOYKYUA.

SIBiieHne  2JIEKTpOMarHUTHOM MHAYKIMU. [lOoTOK BekTOpa MAarHUTHOU
uHaykiuu. OJC uHAyKIMu. 3akoH SJIEKTpOMarHuTHoOM uHAYKuuu Dapajes.
Buxpeoe anekrpuueckoe nosue. Toku Pyko.

OJC wHAYKUMHU B MNPOBOJHUKE, ABUKYIIEMCA B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunykruBHOCTh. KaTylika HMHIYKTMBHOCTH B UEMNU IOCTOSHHOTO TOKA.
SABnenue camounaykuuu. JJC caMOMHAYKINUH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: WUHAYKIIMOHHASA
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALUU TEJ MPU ABUKEHUUA B MATHUTHOM MOJIE
3emuiu.

Jemoncmpauuu.

HabGmronenue siBieHus SIEKTPOMAarHUTHON WHYKITUH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUMH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B alfOMUHUEBOM (MEIHOM) TpyOe.

SIBrIeHNE CAMOMHIYKIIUU.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, navopamopnuie padomaui, nPAKMUKYM.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHTYKIUU.

Onpenenenne MHAYKIIMUA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIUU.

COopka MoJ1eTu JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. KoneOaHusi U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarennuasa cucrema. CBoOOHBIE KOJIEOQHU.

lMapmonunueckue konebanusi. KuHemaTtudyeckoe W JUHAMUYECKOE OIMMCAHUE.
DHEPreTUYecKoe ONKUCcaHue (3aKOH COXPAaHEHMS MEXaHUYECKOW sHepruu). BeiBon
JTMHAMHYECKOTO OIMUCAHMS TAPMOHUYECKUX KOJICOAHHMH U3 MX DHEPreTUYeCKoro u
KMHEMATUYECKOTO OMMCAHUS.

Amvmintyna u ¢asza konebanuil. CBs3b aMIUTUTYIBl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMIUTUTYaMU KojieO0aHuii €€ CKOPOCTH U YCKOPEHHUSI.

ITepuon um dyactora koneOanuii. Ilepmoa MayibIx CBOOOAHBIX KOJIeOaHUM
MaTeMaTH4YecKkoro wmasTHuka. llepuox cBOOOAHBIX KoOJ€OaHUN MPYKMHHOTO
MasTHHUKA.

[TonsiTue o 3aryxatonux koneOanusx. BoiHykaeHHbIE KoNleOaHus. Pe3oHaHc.
PezonancHas xkpuBas. BriusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOAHMS.

TexHu4eckne yCTpOWCTBa U TEXHOJOTHMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJlbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoaeOaTeIbHOTO JBUKEHUSI.

HaGnronenre He3aBUCMMOCTH TEPUOIa MaJIbIX KOJIeOaHUW Tpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaromux KoieOaHui U 3aBUCUMOCTH MEPHO/Ia CBOOOTHBIX
KOJI€OaHHI OT COMTPOTHBIICHHSI.

HccnenoBanne xosnebaHuWid Tpy3a Ha MACCHBHOM TPYXKHHE C IICNBIO
dbopmMupoBaHUS TIPEICTaBICHUN 00 UeaTHbHOU MOJIETH MPYKUHHOTO MAasITHHKA.

3aKOH COXpaHEHHs FHEPTUU MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUI.

Habnronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomaoi, nPAKMUKYM.



N3mepenne mnepuona CBOOOJHBIX KOJEOAHMM HUTSHOTO M MPYXUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYroM MOJIBECE.

N3ydenue nBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBanue S3HEPTUU B IPY>KMHHOM MasITHUKE.

HccnenoBanuie yObIBaHHS aMIUIUTY/AbI 3aTyXaOUIMX KOJIEOAHUIA.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHusle KoJ1eOAHUA.

Konebarenbhbiii koHTYp. CBOOOJHBIE 3JEKTPOMATHUTHBIE KOJIeOAHUS B
uaealbHOM KoJsiebaTenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMIUIMTYZAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAON CUJIbI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTUU B UCATBHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromume AJIEKTPOMArHUTHBIE Kosie0aHuUs. BrinyX1eHHBIC
AIEKTPOMArHUTHbIE KOJieOaHusI.

[lepemenHblii TOK. MOIIHOCT TMEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JCUCTBYIOIIEE 3HAYCHHE CHUJIBI TOKA W HANpSOKEHUS TPU  Pa3IuyHON  (opme
3aBUCUMOCTH ITIEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouIanbHbIi TMEpEeMEHHbIH TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIEMH CUHYCOMJAJIBHOTO NEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHU .

Wneanbusiii  Tpancopmatop. IlpomsBonctBo, mepemaya u motpedlieHHe
ANEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKU IpU TNPOU3BOACTBE ANEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HU.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJOTMYECKHE MPOUECCHI: JICKTPUUYECKUAMN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpONEepeaay.

Jemoncmpauuu.

CB0OOHBIC 2JICKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT HHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHU.

['eneparop He3aTyxaroUIMX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mopeinb 3JIeKTpOMarHuTHOrO reHepaTopa.

BoiHyXeHHbIE CHHYCOUAAIbHBIE KOJIEOAHUSI.

Pe3ucTop, karymka MHIYKTMBHOCTH M KOHIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIMHEHMHM PE3UCTOpa, KAaTyIIKH
WHYKTUBHOCTHU U KOHJEHCATOPA.

VYerpoilcTBO M pUHIUIT AeHCTBUS TpaHchopMaTopa.



Mopaenb TMHUM 3JEKTponepeIadn.

Yuenuueckuit 3xcnepumenm, nabopamopusvie padomul, nPAKmMuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOrO TOKa 4Yepe3 MOCIEJ0BATENIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 37eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanuie paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80JIHDL.

MexaHudeckue BOJIHBI, YCJIOBHS HX pacnpoctpaHeHus. [lonepeunbie u
OpoJoJibHbIE BOJIHBL. lleproj, CKOpPOCTh pachpoOCTpaHEHHs M JJWHA BOJIHBIL.
CBolicTBa MEXaHMYECKUX BOJIH: OTpa)k€HUe, MpejoMiieHue, MHTepdepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOUIEH CPEeIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CJIOBHS W3IIyUYEHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalus BEKTOPOB B DJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPaKE€HUE,  MPEJIOMIICHUE,
noJisipu3aius, uHTepdepeHus u Judpakims.

[IIkana 31€eKTPOMAarHUTHBIX BOJH. [I[pyuMeHEeHnEe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paaIuonpuéMHUK, TeIeBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYKOBasi TUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCTpaHEHUE MOTIEPEUHBIX U MPOJIOTBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JIJTUHBI BOJTHBI OT YaCTOTHI KOJICOAHMIA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

AKYyCTUUYECKHN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0N U
94acTOTOM KoJeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, IPETOMIICHHE,
noJispu3anusi, nudpaxius, nHTepdepeHns.

O6Hapy:xeHune HHHPaAKPACHOTO U YATPA()HOIETOBOTO U3ITYyUEHHUIA.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomul, RPAKMUKYM.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonHeHOE paclpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu csera.
To4eyHbIli UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeNnb npeaomMieHus. [IocTOSHCTBO 4aCcTOTHI
CBETa M COOTHOUICHUE JJIMH BOJIH MPH MEPEX0J/I€ MOHOXPOMATUYECKOTO CBETA Uepe3
rpaHully pa3jena AByX ONTUYECKUX CPE.

Xoa nyuedr B mpusme. Jucnepcust cBeta. CioXHBIM cocTaB 0enoro caera.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroa MoJHOTO BHYTPEHHETO
OTpPaKEHUS.

Cobuparorue 1 paccerBaroniie JuH3bl. ToHkas TuH3a. @OKYCHOE pacCTOsTHUE
U ONTHYECKAs CHJIa TOHKOW JIMH3BI. 3aBUCHUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEOMETPUM ¢ OTHOCHUTEIBHOTO IOKa3aTess
IPEIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop ny4a, MPOMIEANIETO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. IlocTpoeHme wu300pakKeHWM TOYKHM W OTpe3ka NPsSIMON B
coOMparoUUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpematomas crnocoOHOCTh. [71a3 kak ontudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB M MHHMMYMOB B HWHTEpP(hEpPEHIIMOHHON
KapTUHE OT JByX KOT€PEHTHBIX HCTOYHMKOB. IIpumepsl Kiaccu4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa ceera. JudpakuuoHHas peméTka. YCIOBHE HaOMIOACHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM NaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzanms ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECChl: OYKH, JyIa,
nepuckon, QoroanmapaT, MHKPOCKOI, MPOSKIIMOHHBIN ammapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, MTU(PpaKIIMOHHAS pemETKa.

Jemoncmpauuu.

3aKOHBI OTPAXKECHHUS CBETA.



NccenenoBanne npesoMieHus CBETA.

Ha6mronenre noiaHoro BHyTPEHHET0 oTpaxkeHus. Moienb CBETOBO1a.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAJUICIBbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanuie cBOWCTB U300paK€HUH B JTMH3AX.

Mojenu MUKPOCKOIIa, TEJIECKOIIA.

HaGmonenue nnrepdepeHnny cBeTa.

HaGmronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuun ceera.

N3yuyenue nudppakiuinoHHON perETKy.

Ha6monenne nudpakiimOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

Habmonenue nonsipusaluu cBeTa.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HAMPSKEHUMN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKmuKym.

N3mepenue nokazarens NpeJoMIIeHUs CTEKIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
pUMepe KUIKUX JIMH3).

N3mepenue HhoKyCcHOTO paccTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue nzoOpakeHUs: B CUCTEME U3 TJIOCKOTO 3€pKajia U JUH3bI.

[Tony4yenue n3o0paxeHus: B CHCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€IECKOMMYECKUX CUCTEM.

Hab6monenne nudpakunu, uHTephEepeHIIuU U MOJISTPU3aLMU CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue naTepPepeHIIny JTa3epHOTO U3TYyUYCHUS HA IBYX HIEISIX.

Ha6monenne nucnepcum.

Hab6monenue n uiccnenoBanue AudpaKkImOHHOTO CIIEKTpa.

N3mepenne qiuHbl CBETOBOW BOJIHBL.

[Tony4yenue crekTpa U3Iy4eHHUS CBETOMOA TPU MOMOIIN AUGPAKIUOHHOM
PELIETKH.

Pa3nen 6. OcHOBBI cieMAJIbHON TEOPUH OTHOCUTEIbHOCTH.

['paHnLIBI TPUMEHUMOCTH KITACCUYECKON MeXaHUKU. [1oCTynaTel cnennaibHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanusi  JlopeHna.
VYcnoBue npuyMHHOCTA. OTHOCHUTENBHOCTH OJAHOBPEMEHHOCTU. 3aMeJICHHE
BPEMEHHU U COKPALCHUE JJTUHBI.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKON YAaCTHUIIBI. JHEPrUs
ITOKOSI.



TexHuveckne yCTpONCTBA U TEXHOJIOTUYECKHUE MPOIECChI: CIIyTHUKOBbBIC
MPUEMHHKH, YCKOPUTEIHU 3apSKCHHBIX YaCTHIL.

YyeHnyeckuit HKCIepUMEHT, JIabopaTOpHbIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa U DHEPrUU  PEISITUBUCTCKUX  yacTull (1o
doTorpadusm TpeKoB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapuo-6onnoeoii oyaausm.

PaBHOBecHOE TerIoBOE M3NydYeHHUE (M3TydeHUE aOCOJIIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa 11t potodrddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B UYAaCTHOCTH, JIaBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpaXkaromlyr mnoBepxHocTh). Ombitel 1. H.
JleOenena.

BosiHoBBIE cBOMCTBA yacTul. BoisHsl ae bpouns. JlnuHa BoiaHbl ne bpoiss u
pasmepsl oOJlacTH JIOKAIM3alMKM  JBWKYyIeHcs dactuiibl.  KopmyckynspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 371eKTPOHOB Ha KpUCTaJIIaX.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIEHUS HEONpeneaEHHOCTEH
I'eiizenbepra.

TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOLIECCHI: CIEKTPOMETP,
dotornemenT, GOTOHATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 GoTtodrddekTa.

HccnenoBanre  3aBUCHMOCTH  COMPOTHUBIICHHS — MOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguog.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, RPAKMUKYM.

HccnenoBanue GpotopesncTopa.

N3mepenne nocrossaHoM [lmanka Ha ocHOBe nccnenoBanus pororddekra.

NccnenoBanne 3aBUCUMOCTH CUJTbI TOKA YEPE3 CBETOIMO] OT HAIIPSIKEHUS.

Tema 2. Qusuxa amoma.

OneITel MO HCCIENOBAaHUIO CTpoeHUsi aroMa. [lmaHerapHas mMonelb aroMa
Pezepdopna.

[Toctynarsl bopa. M3nyyenue u norionieHue pOTOHOB NPU MEPEX0/Ie aToMa C
OJIHOTO YPOBHS SHEPTUU Ha JPYTOil.



Bunsl ciektpoB. ClieKTp ypOBHEM 3HEPTUM aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYXIEHHOE U3y4YeHue cBera. Jlazep.

TexHU4YecKrne yCTPOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopaa.

HaGmonenne nuHedyaThiX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA HOHUZUPYIOIIUX YACTULL.

OnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopusie padomaol, npaKmuKym.

HaGmonenue nuHevaToro cnekrpa.

UccnenoBanue crnekTpa pa3pekeHHOTO aTOMAapHOTO BOJAOPOJA U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Quzuka amomnozo A0pa u I1eMeHmMaApHbIX YACHIUY,.

Hyxnonnas Monens sapa I'eitzenOepra—MBanenko. 3apsn siapa. MaccoBoe
yucno sijapa. M3o0Tonsl.

PanmnoaktTuBHOCTB. Anbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaj. ['amMa-u3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaauoakTUBHBIE H30TONBI B MPHPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusHME pagnoaKTUBHOCTH Ha KUBbBIE
opranu3Mebl. EcrectBennsiii Gpon nznyuenus. Jlozumerpus.

DHeprusi CBS3M HYKIIOHOB B sijipe. SnepHbie cuibl. JledekT Macchl siapa.

Snepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiembr
YIOPABISIEMOTO0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPrETUKH.

Mertozsl perucTpauuu U UCCIEA0BAaHUS PJIEMEHTAPHBIX YACTHI.

dyHIaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JIENTOHBI.
IIpencraBnenne o CranaapTHOi Mojenu. KBapk-rirooHHast MOJEb aJpOHOB.

®usuka 3a npeaenamu CTaHaapTHOM Mojenu. TéMHas Martepus U TEMHas
JHEprus.

EnuncTBO hr3mveckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: T03UMETP, KaMepa
Buiibcona, siepHbIN peakTop, TEPMOSIAEPHBIN peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHCHasE ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul, RPAKMUKYM.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (OoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOJIB30BAaHUEM JJO3UMETPA.

N3yuenue nornoiieHus: 6eTa-4acTUI] aTFOMUHUEM.

Pa3nen 8. DyieMeHTHI aCTPOHOMUM U ACTPOPUBUKI.



DTtansl pa3BUTHS ACTPOHOMUU. [IpuKIIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. I[IprMeHUMOCTh 3aKOHOB GUBUKH I8 OOBSICHEHUS MPUPOIBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl aCTpOHOMHUYECKHX ucchenoBaHud. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(hEpHAsT aCTPOHOMHUS.

Bun 3Bé3nnoro nebGa. CosBe3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHast akTUBHOCThb. McTtouHuk sHeprum CoJjiHIIAa U 3BE3L.

3BE3/bI, MX OCHOBHBIEC XapaKTEPUCTUKU. J[narpaMma «CreKTpaIbHbIA Kilacc —
CBETUMOCTB». 3BE3/bl TJABHOW IMOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW IMOCJEI0BATEIBLHOCTU. BHYTpeHHEE CTpOeHHE
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKIACHUN U 3BooUK CoHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muieunbiii ITyTe — Hama ['amaxktuka. Ilonoxkenwe u nuxenue CoJiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab60ma. Pazberanne rajakTuk.
Teopust bosbiioro B3peiBa. PEIMKTOBOE U3ITyYEHHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHO0r0 HEeOa HEBOOPYKEHHBIM TJIa30M C UCIOJB30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUN NI ONpPENeNICHUs MOJOKEHUSI HEOECHBIX 00BbEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEpHOro MOJYyIIApHUS U SIPKUE
3BE3/BI.

HaGmonennss B Teneckon JIyHBI, TIlaHeT, TyMaHHOCTEH U 3BE3IMHBIX
CKOIIJICHUH.

Du3rYeCKU MPAKTHKYM.

Crioco6b1 m3MepeHust GU3NIECKUX BEJTUYUH C UCTIOJIb30BAaHUEM aHAIOTOBBIX U
MU(POBBIX HM3MEPUTETBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTENIbHBIC TTOTPEITHOCTH U3MEpPEHUN (HU3MUECKUX BEITUYUH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknx BENWYMH, TPOBEPKA NPEITIOKEHHBIX THNOTe3 (BBIOOp M3 padorT,
ONMCAaHHBIX B  TEMATHYECKUX  paszaenax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIE padOTHI, TPAKTHKYM).

0O0o0maomee MOBTOPEHUE.



O6o00uieHne u cucremMaTu3anusl CoAepKaHus pas3ziesioB Kypca «MexaHukay,
«MonekynsipHas GU3HMKa U TEPMOJUHAMUKA», « DIEKTpoAUHAMKKay», «Konebanus n
BOJHBI», «OCHOBBI CHELNMAJIBbHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBasA
puznkay, « 371€MEHThl ACTPOHOMUU U aCTPOPUIUKI.

Ponpr ¢u3ukm ©  acTpOHOMHUHM B HDKOHOMHUYECKOM, TEXHOJOTHMYECKOMH,
COLIMAJILHOM M 3TUYECKOM cpepax AesITeIbHOCTH YETI0BEKa, POJIb U MECTO (PUBUKH U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KapTUHE MHUpPA, 3HAYECHHUE OIIMCATEIIBLHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W  NPOrHOCTUYECKOM  (YyHKUUN
(duznueckoi Teopuu, poiib GPU3NUECKONU TEOpUHU B (POPMUPOBAHUM MPEACTABICHUM
0 ¢u3MUECKOW KapTHUHE MUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca pusuku yrnyonénnoro ypoBHs B 11 kiacce ocyiecTisiercs
C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMHM MaTeMaTHKH,
OMOJ0THH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mesicnpeomemmusle nonamus, c64A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHHWE, HAYYHBIA (PakT, rumoresa, (Quanyeckas BEJIMYMHA, 3aKOH,
TEOpus, HaOMIOACHUE, DSKCIEPUMEHT, MOJEIUPOBAaHUE, MOJCNb, HW3MEPEHHUE,
HOrPELIHOCTH U3MEPEHUH, U3MEPUTETIbHBIE TPUOOPHI, I(poBast 1adopaTopus.

Mamemamuka: pelleHWE CUCTEMBl YypaBHEHHUW. TpUrOHOMETpPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOPBI M UX IMPOCKUMM HAa OCH KOOPIMHAT, CIOKEHHE BEKTOPOB.
[IpousBoansle 3nemMeHTapHBIX (QyHKUMH. Ilpu3Hakum MomoOUs TPEyroJIbHUKOB,
ompeieNIeHUE IUIOMIaAN TUIOCKUX GUTyp U 00BEMA Tell.

Buonozua: >nextpuueckue SBICHUS B JKUBOM MpHpone, KojeOaTenbHbIE
IBIKEHHUS B JKUBOM IIPUPOJAE, OKOJIOTMYECKUE PHUCKU IPU IMPOU3BOICTBE
JJIEKTPO3HEPIUM,  DJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEH  Cpenbl,
yJIBTPAa3BYKOBasi JUAarHOCTMKAa B MEIUILIMHE, OINTHYECKUE SBICHHUS B >KUBOU
IIPUPOJIE.

Xumua. CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TeJI, MEXaHU3MbI 00pa30BaHuUs KPUCTAUINYECKOM pEIETKH, CHEKTPAIbHBINA aHAIU3.

T'eozpaghusa: MarHuTHblE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
doTochEMKaA 3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa. TPUMEHEHHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANeKTpoABUraTeNlb SIKoOH, TeHepaTop MEPEMEHHOIO0 TOKAa, MHIYKLUMOHHAs Ieyb,
JMHUN D3JIEKTpoIepenad, 3JIEKTPOABUraTellb, paaap, paguonpUEMHUK, TEIEBU30D,
anteHHa, tenepon, CBYU-meub, ynpTpa3BykoBass IWAarHOCTHKAa B TEXHHUKE,
IIPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHAasl Oarapesi, CIyTHUKOBBIE
IIPUEMHHMKHY, SIEPHAsI SJHEPTEeTUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOro mpeamera «Dusnka»
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIupeHue >XKU3HEHHOTO
ONbITa W OMbITA JIESITEILHOCTH B MPOILIECCE PEATM3allMd OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIbHOU JESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIMTAHMSA:

e CcOPMHUPOBAHHOCTH I'PAXKIAHCKOM MO3UITUN 00YJAIONIErocs Kak aKTUBHOT'O
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTHYECKUX H
JIEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPaXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CaMOYINpaBlieHHH B 00pa3oBaTeIbHOM
Opra”u3anuy;

e YMEHHE B3aUMOJCHCTBOBATH C  COLMAJBbHBIMM  HWHCTUTYTaMU B
COOTBETCTBHH C UX QYHKIUIMHU U HA3HAUCHHUEM;

e TOTOBHOCTb K T'YMAHUTAapPHOU U BOJIOHTEPCKOU E€ATEIBHOCTH.

NAaTPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU IPaKIaHCKOH WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K T'OCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUIYECKOTO TTOBEICHUS;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH, B TOM
YUCJIE B IESITEIIBHOCTH YYEHOTO;

e OCO3HAHME JIMYHOT'O BKJIAJa B TOCTPOCHUE YCTOMUMUBOTO OYyIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOYAsA OSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



MHTEPEC K pa3iudHbIM chepaM MpoPecCuOHAIbHON NeATENbHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOM U TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiel mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00J1aCcTU
(U3UKY HAa TPOTSIKEHUHU BCEH KU3HU.

IKOJIOIrH4€CKOIro BOCIIMTAaHUA

c(hOpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIBTYpPbl, OCO3HAHUE TTI00ATLHOTO
XapakTepa IKOJOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUU B OKPYKAIOWIEH Cpelie Ha
OCHOBE 3HaHMS LEJIe YCTOMUYMBOIO Pa3BUTHS YE€JIIOBEUYECTBRA;
pacIIMpeHue OMbITa JESITEILHOCTH YKOJIOTMYECKOM HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM MO (PU3HUKE.

HEHHOCTH HAYYHOI'O ITIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH,

OCO3HAHUE IIEHHOCTHM HAyYHOW JESITEIbHOCTH, FOTOBHOCTH B MPOIIECCE
u3yueHus (U3UKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEI0BATEIbCKYIO
JNEATENbHOCTh UHAUBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1ecTBUA:

CaMOCTOSITETFHO ~ ()OPMYJIUPOBAaTh M aKTyaJU3upOBaTh IMpodIeMy,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPE/ICTISATh eI JIeATEITHHOCTH, 3a7aBaTh MMapaMeTpbl U KPUTCPUU UX
JTOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS
MaTePHAIbHBIX U HEMaTePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSITENIBHOCTh, OIICHUBATH COOTBETCTBHUE
PE3YNIBTATOB MEJISIM, OIICHUBATh PUCKHU TIOCIICICTBUN JESTEIHHOCTH;
KOOPJIMHUPOBATh M BBINONHITH pPabOTy B YCJIOBHSX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBbie HcCJIaea0BaTCIbCKHUE HeﬁCTBHH:

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHUEH, KITFOUCBBIMH TIOHATHSIMHU U METOJIAMHU
bu3nYeCcKoN HayKH;



BJaJ€Th  HAaBBIKAMM  Y4EOHO-HCCIIEIOBATEIbCKOM M MPOEKTHOM
NEATeNIbHOCTH B 00JIaCTH (PU3HKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOAOB pelIeHus 3adad (PU3NYecKOro
COJIep>KaHusl, MPUMEHEHHUIO PA3TMYHBIX METOJIOB MTO3HAHUS;

BJa/J€Th BHUJAAMH JI€ATEIBHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaIlMU, MPeOOPa30BaAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUECOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICIACTBEHHBIC CBS3M W aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3Y €€ pelIeHUs, HaxOIUTh AapryMEHTHl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPKJACHUH, 3a7aBaTh MapamMeTpbl U KPUTECPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pEUICHUS 3a/Jaud Pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTDH, TPOTHO3UPOBATH U3MEHEHNE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOMN
NEATeIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUHU (DU3UKHU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHMUS 1O (U3MKE B TMPAKTHYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTe;
BBIIBUTATh HOBBIE UJI€U, TTPEAJiaraTh OPUTUHAIBHBIC MOAXOAbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTEePHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanueii:

BJIa/I€Th HABBIKAMH MOTY4YeHUSI HHGOPMAIIMHN (PU3UYECKOTO CONEPKAHUS U3
VCTOYHHUKOB DPAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYLIECTBIISTH IIOHUCK,
aHaIM3, CHCTEMATH3aIllMI0 U HMHTEPIPETAIUI0 WHGOPMAIMN Pa3TUYHBIX
BUJIOB U (POPM TIpE/ICTaBICHNUS,

OIICHUBATh JIOCTOBEPHOCTH MH(OpPMAITNH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTMM B  PCEIIEHUM  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHW3allMOHHBIX 3a7ad C CoOJoJIeHneM TpeOOBaHUN APrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEPEKEeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3THYHBIX (popmaTax ¢
ya€TOM Ha3zHayeHUsT WHPOpPMAIMK H 1EJICBOW ayAuTOPUH, BBIOMpas
ONTUMAJIbHYIO0 (OPMY MPECTABICHUS ¥ BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



OCYLIECTBJISITh OOIIEHME HAa YypokKax (HU3MKM W BO BHE-YPOUHOH
NeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CHUTyalMUd M CMSI4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAJIbHOM
paboThI;

BbIOMpATh TEMATUKy U METOJIbI COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BOBMOXHOCTEH KaK/10ro WieHa KOJIJIEKTHBA;

OpUHUMATh €I COBMECTHOM JE€ATEIbHOCTH, OPIraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS 1O €€ JOCTHXKEHHIO: COCTaBIATH IUIaH
NEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bI B
001Ut pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATH HUAEH C TO3WUIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATETUYECKOE IIOBEJIEHUE B pa3INYHBIX
CUTYaLUsIX, IPOSIBIISITH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULINATUBHBIM.

PeryasiTuBHbIe YHUBepcadbHbIe YueOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIBLHO OCYILECTBIIATH TO3HABATENIbHYIO IEATEILHOCTh B 00JIaCTH
(bU3UKH U aCTPOHOMUH, BBISBIATH MPOOJIEMBI, CTABUTh U (HOPMYIHUPOBATH
cOOCTBEHHBIE 3a/0a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAaH PEIICHUS PACUETHBIX U Ka4€CTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUYTCHH;

JaBaTh OLIEHKY HOBBIM CUTYAaI[UsIM;

pacIIMpATh paMKU y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TTPEANOYTCHHIH;
JienaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBATH €ro, Opatb Ha ceds
OTBETCTBEHHOCTD 34 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO APYIUIMU B OOJACTH
(Gu3UKN, TOCTOSHHO TOBBIIIATH CBOM 0OOpPAa30BATENBbHBIA W KYJIBTYPHBIN
YPOBEHB.

CﬂMOKOHTpOﬂb, AMOIMOHAJIbHBIN NHTEJIJIEKT:

daBaTbh OLCHKY HOBBIM CHUTyallUsIM, BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OLOCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BJIAJ€Th HAaBBIKAMHU T[IO3HABATEJIbHOW pediekcuu KakK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHM;

HCIIOJIb30BATh NPUEMBI peIICKCUU JJIsl OLIEHKH CUTYaIlMH, BHIOOPA BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKM U CBOCBPEMEHHO NPUHUMATH PELICHUS IO UX
CHIDKCHHUIO;

IPUHUMATh MOTHUBBI M aApPryMEHTBhl JIPYTHX [PU aHaInU3€ pPeE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh ce0sl, MOHUMAasi CBOU HEIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M APTryMEHTBl JAPYTUX IIPU aHAJIMU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX Ha OIIMOKHU.

B mporecce AOCTHMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPaAMMBI TIO
busnke 17 ypOBHsS CpeAHEro o0miero oopa3oBaHusl y 00ydaronImxcs

COBEPIIECHCTBYETCS AMOIMOHATbHBIH UHTCIIEKT, IIPEIMOIararoIui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHUs,  BKIIOYAIOMIETO  CIIOCOOHOCTh  TMOHWMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJIUPOBAaHMS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTH aJanTUPOBATHCS K
AMOIIMOHATLHBIM HU3MEHEHUSIM U TPOSBISTh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKIIOUYAIONIEH CTPEMIICHHE K JTOCTHKEHUIO 1IN
U yCIieXy, ONTUMU3M, MHUITUATUBHOCTh, YMEHHE JE€HCTBOBATh, UCXOMS W3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TOHHUMATh  AMOIIMOHAIBLHOE
COCTOSIHUE JPYTHX, VYYUTHIBATH €ro TMPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMANIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIOCOOHOCTh  BBICTPAWBATh
OTHOIICHHUS C JPYTUMH JIOJIbMH, 3a00THTHCS, TMPOSBIATH HHTEPEC U
pasperaTb KOH(QIHKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniry oOyuenus B 10 knacce npenMeTHbIC pe3yIbTaThl HA YITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUM:

pa3inyaTth YCIO0BUS IPUMEHUMOCTU MOjieNiel PU3NUeCcKuX Te U IPOLIECCOB
(siBJIeHUM): MHEpIUadbHasl cucTeMa OTcuéra, abCONMIOTHO TBEPAOE TEO,
MarepuagbHas TOYKa, PAaBHOYCKOPEHHOE JBM)KEHHUE, CBOOOHOE TaJeHuUe,
abcoytoTHO yripyras jaedopmaius, aOCONMIOTHO yNpyroe M abCOMIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJENU Tras3a, KUJIKOCTH U TBEPAOTO
(KpUCTAJUIMYECKOTO) Tea, UJIeaIbHbIN Ta3, TOUCUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuuath yCJOBHUS (TpaHUIlbl, 00JIaCTH) TPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHUMAaTh BCEOOIINI XapakTep (yHIaMEHTAJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aQHAJM3UPOBATh U OOBACHATH MEXAaHUYECKHE TMPOIECChl U SIBJICHMUS,
UCIIOJTb3Ysl OCHOBHBIC MOJIOKEHUS M 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIDKCHHS, (POPMyIbl KMHEMATUKH PaBHOYCKOPEHHOTO
NBIDKCHMSI, TpeoOpazoBanus [ammies il CKOPOCTH W TIepEeMEISHUs,
3akOoHbl HbIOTOHA, TMPUHIMI  OTHOCUTEIBHOCTH ['anuiesi, 3aKoH
BCEMHUPHOI'O TATOTEHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU
SHEPIUHU, CBSI3b pabOTHl CHUJIIBI C W3MEHEHUEM MEXaHWYECKON HSHEPryH,
YCIOBHSl paBHOBECHUsS TBEPAOTO Teia), MpPU OSTOM HCIOJb30BATH
MaTeMaTHYECKOE BbIPAKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS IPUMEHUMOCTH
¢u3nuecknx 3aKOHOB: MpeoOpa3zoBaHuil ["anumes, BTOPOrO M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HMMITyJIbCAa U MEXaHWYECKOU
SHEPI'vH, 3aKOHA BCEMHPHOIO TSATOTEHHS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHOBHBIe TmoOJoXeHUsT MKT wu 3akoHBI MOJIEKYJApHOW (HU3UKH W
TEPMOJAVMHAMUKHN (CBS3b JABJIEHUS UICAIBHOIO Ta3a CO CpeIHEel
KUHETUYECKOW JHEPrueil TEIJIOBOrO [BMIKEHUS W KOHIICHTPAlUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KHUHETHUYECKOU
SHEPrueu TEIIOBOIO JBMKEHUS €r0 YaCTHUIl, CBA3b JABJICHUS UACAJIBHOIO
raza C KOHLEHTpalMEW MOJIEKYJ M €ro TEeMIEepaTypoul, ypaBHECHHUE
MenpneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHMsI SHEPruu B TEIUIOBBIX MpOIECccax), MPU 3TOM HCHOJb30BaTh
MaTeMaTHYE€CKOE BbIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus1 MenneneeBa—Knanelpona;

aHAJM3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBJICHUS, MCIHOJIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMHUKHU (3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
3JIEKTPOCTATUYECKOTO TMOJISA, MPUHIUIT CYIEPIO3ULIHAN IEKTPUUECKUAX



IIOJIEM, IIPU ATOM YKas3blBas YCIOBHsS NPUMEHMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKU BAXXHBIE COOTHOLIEHHWs: 3aKOHBI OMma Uil ydacTKa
Lenu W Ui 3aMKHYTOM DJIEKTpUYeCKou uenu, 3akoH JDxoynsa—J/leHua,
npasuia Kupxroda, 3akonsl apajes A 3IeKTpoin3a);

ONMKCHIBATh (PU3UYECKUE MPOLIECChl U SIBJICHUS, HUCIOJb3Yyd BEJIUYUHBI:
IIEpEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€Jla U CUCTEMBI TEll, CUIIA,
MOMEHT CWIbI, 1aBJIECHUE, IOTEHIIMAIbHAsL SJHEPTUsl, KHHETUYECKas DHEPI s,
MeXaHM4YecKasi SHeprusi, paboTa Cuibl, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CUJIa TSKECTH, CWJIa YIPYIOCTH, CWia TPEHMs, MOIIHOCTb, JIHEPIrus
B3aMMOJIeHCTBHS Tesa ¢ 3eMi€il BOIHM3U €€ TOBEPXHOCTH, YHEPTHUS YIIPYTOn
nedopMaly Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI SHEPrus HACAIbHOTO
OJIHOATOMHOTI'O Ta3a, padoTa UEaNbHOIO ra3a, OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa, KIIJI uaeanpsHOro TemiaoBOTrO JIBUIATENs; JJIEKTPUYECKOE IIOJIE,
HaIPsKEHHOCTD AJIEKTPUYECKOrO TO0JIsI, HAIPSIYKEHHOCTD IOJISI TOUYEYHOIO
3apsJa WIM 3apsHKEHHOrO 1Iapa B BaKyyME U B JIUAIEKTPUKE, MOTEHUHAI
AJIEKTPOCTATUYECKOTO IM0JIs, PA3HOCTh ITOTEHLMAIOB, JJIEKTPOABHKYILASL
CUJla, CUja TOKa, HAIPSHKEHUE, MOIIHOCTh TOKA, 3JIEKTpUYECKas EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIIEHME  y4YacTKa  LENU  C
II0CJIEIOBATENILHBIM U NTapaJUICNIbHBIM COCIUHEHUEM PE3UCTOPOB, DHEPIUs
AIIEKTPUYECKOTO I0JI1 KOHIEHCATOPa;

OOBSCHATHL ~ OCOOEGHHOCTH  NpPOTEKaHUs  (PU3MUECKUX  SIBICHUM:
MEXaHUYECKOE JIBUKCHUE, TEIUIOBOE JBIIKEHHME YaCTUL] BELIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJEHCALMs, IIJIaBJICHUE U KPUCTAIUIN3ALUs, HAIPABICHHOCTD
TEIIONEPENAUH, IICKTPU3ALUA TEJ, IKBUIIOTEHIHAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO IIPOBOJIHUKA;

IPOBOJIUTh UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT
JIPYrOM ¢ UCIIOJIB30BAHUEM IIPSAMBIX U3MEPEHUH, IIPA ITOM KOHCTPYHPOBATH
YCTaHOBKY, (pUKCHpOBaTh pe3yJabTaThl IOJYYEHHOW  3aBHCHUMOCTH
¢usnyeckux BeJIWYMH B BHJE TIpadukoB c ydué€ToM aOCONIIOTHBIX
NOTPEIIHOCTEN  M3MEPEHUM,  JelaTh  BBIBOABI 110  pe3ysbTaTaM
UCCIIEJOBAHNS;

IOPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIMYUH, NPU ITOM
BBIOMpATh ONTUMAIbHBIA METOJ H3MEPEHMs], OLICHHBAaTh a0COJIOTHBIE U
OTHOCHTEJIBHBIE TIOTPENTHOCTH IPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJIUTH OMBITHI 110 MPOBEPKE NPEIIOKEHHON THIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh



MOJIyYeHHbIE pe3ydbTaTbl U J€JaTh BBIBOA O CTaTyce NPEeII0KEHHON
TUTIOTE3bI;

coO01aTh NMpaBuiia 0€30MacHOro Tpyia MpyU NPOBEACHUHN HUCCIEJOBAaHUHN B
pamMKax  y4yeOHOro  O3KCIEpUMEHTa,  MpakTUKyMa U  y4deOHo-
VICCIIEIOBATEIILCKON U IPOEKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOICTB U 1a00OPATOPHOTO 00OPYI0BAHNUS;

pelmarb pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3nuecKol MOJIENbI0: HA OCHOBAHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckol Mojend, OTBedarouieil TpeOoBaHUSM 3a/aud,
IPUMEHSTH (POPMYJIbI, 32aKOHBI, 3aKOHOMEPHOCTH Y MOCTYJIAThl PUINYECKUX
TEOpUN MPHU UCHOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHHUs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHWU MMEIOIIMXCS JaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOMbI PEUICHUS ¢ YUETOM MOIYUYEHHBIX
pE3YNIbTATOB;

pemiatb KadyecTBEHHBIC 3ajauM, TpeOyroliue MNPUMEHEHUs 3HaHUi U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKe MHTErpalui 3HAaHUN U3 APYTUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PACCyKJIEHUN ¢ OMOPOI HA M3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U Gpu3HUecKHe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS I OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PaObOTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MTPOIIECCOB;

IPUBOJUTH MPUMEPHI BKJIa/1a POCCUUCKHUX U 3aPYOCKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOUIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATH U OIEHUBATH MOCIEACTBHUS OBITOBOW M MPOU3BOJACTBEHHOM
JESTEIHbHOCTH 4YEJNOBEKa, CBA3AHHOM ¢ (U3MYECKHMMH TIpOlleccaMu, C
MO3UIIMKA YKOJIOTUUECKON OE301TaCHOCTH, MPEICTABICHUHN O PalliOHATLHOM
IPUPOJONOJIB30BAHUM, a4 TAKXKE PAa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAyKd M TEXHOJOTHH Uil JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00111eCTBa;

NPUMEHSTh Pa3u4HbIe CIIOCOOBI PaboThl ¢ MHpOpMaIHe (HU3NIeCKOTO
COEpKaHMsI C MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TE€XHOJIOTUHM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OpPMaIIMOHHbBIE
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKH W TPEIbSBICHUS Yy4eOHOU U
HAYYHO-TIOMYJSIPHON MH(GOPMAIIHH, CTPYKTYPUPOBAHUS M UHTEPIPETAIINU
uHbOpMAIINK, TOJYYCHHOW W3 PAa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJM3UPOBATH MOJIydyaeMyl0 MHGOPMAIMIO U OLEHUBAThH €&



JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UH(OpMaALUY;

MPOSBIIATH OpraHu3allMOHHBIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBHOT0 MPUOOPETEHHSI HOBBIX 3HAHUI B MPOIIECCE BHIMOIHEHUS
NPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIBCKUX PabOT;

paboTaTh B TpynIne € HMCHOJHEHHWEM pa3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBATH Pa0OTy T'PYIIbI, pAMOHAIBHO PACIpPENENsATh ACSITEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXIOro U3
YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTprUBaeMoil MpoOIeMbl;

IPOSIBIIATh MOTHBALMIO K Oyaymieil mpopecCuoHaIbHON AESITEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIISL.

K koniry oOyuenus B 11 kracce npenMeTHbIe Pe3ysibTaThl HA YITyOJIEHHOM YPOBHE
JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCA YMECHHM:

MOHUMATh POJIb GU3UKHA B YKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIMAIBHOM
U ITUYECKOU cdepax AeATETLHOCTH YeIoBeKa, pOjdb U MECTO (U3UKH B
COBPEMEHHON HAy4YHON KapTHHE MUPA, POJIb ACTPOHOMUHM B TPAKTUUYECKOMN
NESATEBHOCTH YEJIOBEKa M JTAJIbHEHIIIEM HayYHO-TEXHUYECKOM DPa3BUTHUH,
3HAUEHHE OINUCATENbHON, CHCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEILHON U
POTHOCTUYECKON (PYHKIUN (PU3NUECKOW TEOPUU — DJIEKTPOJIUHAMUKH,
CHEIUATbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3HMKH, POJb
¢usznueckorr Teopun B (GHOPMHUPOBAHUU MPEACTABICHUNA O (HU3NYECKOU
KapTUHE MHpa, MeCcTO (HU3MYecKol KapTUHBI MHUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;
pasnuyaTh yCIOBHUS MPUMEHUMOCTH MOIeNIeH (PU3NUECKUX TEJN U MPOIIECCOB
(sIBJIE€HUI): OJJHOPOJIHOE 3JIEKTPHUUECKOE M OJHOPOJAHOE MArHUTHOE MOJI,
rapMOHUYECKHWE KoyieOaHUsA, MaTEMaTUYECKUW MAasTHUK, WICaTbHbBIN
IPY>KUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aJbHbIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJICNIel aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOJIb30BAaHNS YaCTHBIX 3aKOHOB;

aAHAJM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJIb3ySl OCHOBHBIC TIOJIOKEHHUSI M 3aKOHBI DJIEKTPOJWHAMUKUA U
CIICLIMAJIBHOW  TEOPUM  OTHOCHUTEIBHOCTH (3aKoH COXpaHEHUS
ANEKTPUYECKOro 3apsaa, cuia Awmmnepa, cuia JlopeHua, 3akoH
JJEKTPOMArHUTHOW  WHAYKOuM, npasuwino  Jlenma, cBsasp  OJIC
CaMOMHAYKLMHU B 3JIEMEHTE JIEKTPUYECKOW LEMU CO CKOPOCTHIO



M3MEHEHHUSI CUJIBI TOKA, TOCTYJIATHI CIIEIIUATbHON TEOPUU OTHOCUTEIBHOCTH
OUHINTEHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCIOIb3Ys
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHeHME  OWHINTEHHA  Jis
dboTorddexTa, mepBbIit U BTOPOI MOCTYyIaThl bopa, MpUHIIUI COOTHOIICHUS
HeonpenenéHHocted ['elizeHOepra, 3aKOHbI COXpaHEHUs 3apsiIOBOrO U
MacCOBOI'0 YHCEII U SHEPTUH B AJIEPHBIX PEAKLUAX, 3aKOH PAJUOAKTUBHOTO
pacmnajna);

OMHUCHIBATh (PU3UUECKUE TMPOIECChl M SIBIICHUS, HCIOJIb3YSl BEJIMYMHBI:
HaIPSYKEHHOCTD 3JIEKTPUYECKOTO MO, MOTEHIHUAN 3JIEKTPOCTATUYECKOT O
NOJIsl, Pa3HOCTh NOTEHUMAJOB, DJIEKTPOJABWXKYILIAA CHJA, HWHAYKIUSA
MarHMTHOTO TOJISi, MAarHUTHBIM TOTOK, CHJIa AMIIEpa, WHIYKTUBHOCTD,
ANEKTPOABMKYILAS CUJIAa CAMOMHIAYKLIHMHM, DHEPTrUs MarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, TIOJIHASI DHEPTUS, SHEPTUs
MOKOSI CBOOOTHOM YaCTHUIIbI, SHEPTUSL U UMIYJIBC (DOTOHA, MACCOBOE YUCIIO
Y 3apA] sipa, SHEPTUS CBSI3U A11pa;

OOBSACHATH  OCOOCHHOCTH  MpOTeKaHUs  (U3MYECKUX  SIBJICHUIL:
ANIEKTPOMArHUTHAsI MHIYKIKSA, CAMOUHIYKIIUS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Jupakuus, AUCIEPCUs, TIOJIHOE BHYTPEHHEE OTpaKEHHE,
doToanexkTpuueckuii 3pdekt (hororddexr), anpda- u 6era-pacnaisl saep,
ramMmma-usiaydeHue siaep, Gu3ndeckue NPUHIHUIIBI CIIEKTPaIbHOTO aHaIu3a U
paboTHI J1azepa;

ONpENENATh HANpPABICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CUJIbl AmIiepa u cuiibl JIopeHua;

CTpOUTH M300paKeHne, CO3/JaBaeMOe MIIOCKUM 3€pPKajioM, TOHKOW JTMH301,
U PacCUUTHIBATh €0 XapaKTEPUCTHUKH;

IPUMEHATh OCHOBOIIOJIATAIOMIME ACTPOHOMUYECKUE TOHSATHS, TEOPUU H
3aKOHBI JJII aHalM3a MW OOBACHEHUA (PU3MYECKHUX  TIPOIIECCOB,
IMIPOUCXOASIIMX B 3BE3/aX, B 3BE3NHBIX CHUCTEMAaX, B MEXIaJaKTUYECKOU
cpene; ABMKESHUsI HEOSCHBIX T, YBOJIFOIIUM 3BE3 U BeeleHHoM;
NPOBOAUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (U3MUECKHX BEIMYUH C
UCIIOJIb30BAHUEM TNPSMBIX M3MEPEHUN, IIPU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBAaTh pe3yibTaThl  TOJTYYECHHOW 3aBUCHMOCTH
¢usnuecknx BeMMYMH B BHAE TpadukoB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEM  U3MEPEHMM, Je€JaTh  BBIBOJABI MO  pe3yjbTaTaM
VCCIIEIOBAHUS,

IPOBOANTh KOCBEHHBIE HW3MEPECHHS] (U3UYECKUX BEIMYHMH, TMPU OTOM
BBIOMpPATh ONTUMAJIBHBIM METOJT U3MEPEHUs, OIICHUBATH aOCOIIOTHBIE U
OTHOCHUTEJIBHBIE MTOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHHI;



MIPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON THIIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIYYCHHbIE PE3YyNbTaThl U J€JaTh BBIBOJ O CTaTyce NPeIJI0KEHHON
TUIOTE3bI;

OMKCHIBATh METO/Ibl OJYUEHHSI HAYUHBIX aCTPOHOMHYECKUX 3HAHUM;
coOr01aTh MpaBuiia 6€30MacHOro Tpyia Mpu MPOBEJECHUU UCCIIEIOBAaHUHN B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa,  MpakTUKymMa U  y4deOHo-
VICCIIEIOBATEIILCKON U IPOEKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYI0BAHNUS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3a/JaHHOMU
¢u3nueckol MOJENbl0: Ha OCHOBAaHMM aHalM3a YCJIOBUS BBIOUpATh
¢usznueckre MOJeNH, OTBeyaroue TpeOOBaHUSAM 3a/Jaud, NPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYNAThl (PU3UYECKUX TEOpPUI
OpU  HUCIOJIb30BAaHUM MaTeMaTHYEeCKMX METOJOB peHIeHus  3ajady,
IPOBOAUTH PAacu€Thl HA OCHOBAHUU MMEIOIINUXCS JaHHBIX, AaHAJIU3UPOBATh
PE3yNbTAThl U KOPPEKTUPOBATH METOMBI PEIICHHS C YUYETOM MOJYYEHHBIX
PE3yJIbTATOB;

pemiatb KadyecTBEHHBbIE 3ajauM, TpeOyroliue MNPUMEHEHUs 3HaHUui U3
pa3HBIX pa3JenoB Kypca GU3MKH, a TaKKe MHTErpaluu 3HAaHUN U3 APYyTUX
IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyXICHHUI C ONOPON HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GpU3HYECKHe SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS Uil OOBSCHEHUS OCHOBHBIX
IPUHIIMIIOB PabOThI U3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TE€XHOJIOTUYECKHUX MPOIIECCOB;

IPUBOJUTH MPUMEPHI BKJIa/1a POCCUUCKHX U 3aPYOCKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOUIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaAJIM3UPOBATh U OLICHUBATH MOCIECTBUS OBITOBOM U MPOU3BOJACTBEHHON
JESTeIbHOCTH 4YeNIOBEKa, CBA3aHHOM ¢ (PU3MYECKHMMM IpOLIECCaMU, C
HO3ULMNA 3KOJIOTMUECKON O€301MacHOCTH, MPEACTABICHUM O PallMOHAIBHOM
IPUPOJONOJIB30BAHUM, & TAKKE PA3yMHOM HCIIOJIB30BAHUU JOCTHUKEHUMN
HAyKd M TEXHOJOTMH JUisl JajdbHEHIIEro pa3BUTHS YEJIOBEYECKOIO
00111eCTBa;

NPUMEHSTh Pa3udHbIe CIOCOOBI PaboThl ¢ MHpOpMaNHe (PU3MIECKOTO
COJEpKaHUsI C MCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTUH, MPH 3TOM MCIOJIb30BaTh COBPEMEHHBIE WH(OPMALMOHHBIE
TexHoJIoruu st noncka9888888888884, nmepepaboTKu U MpebIBICHUS
y4eOHOW M Hay4YHO-NOIMYJSIPHON HH(POpMAIUU, CTPYKTYPUPOBAHUS U



MHTEpHNpeTauud UHQOpMalUHU, MOJTYYEHHON U3 pa3IMYHbIX MCTOYHUKOB,
KPUTUYECKU aHAJIU3UPOBATH MOJy4aeMyl0 MH(OpPMALMIO U OLEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAaHUM, TaK U HA OCHOBE
aHanM3a UICTOYHUKA UH(pOpMaALUK;

POSIBIIATD OpraHu3alMOHHbIE U M03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO MPUOOPETEHHSI HOBBIX 3HAHUI B MPOIIECCE BHIMOTHEHUS
IPOEKTHBIX U Y4eOHO-UCCIIEeI0BATEIbCKUX PadoOT;

paboTaTh B Tpynmne € HMCHOJHEHUEM pa3IMYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATH Pa0OTy T'PYIIbI, pAMOHATIBHO PACIpPENENsATh ACSTEIbHOCTD
B HECTaHJApTHBIX CUTyalUsAX, aJ€KBATHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PELICHUE pacCMaTpUBaeMoil MpoOIeMbl;

NpOSIBIIATh MOTHBALMIO K Oyaymieil mpopeccuoHaIbHON AesITEeAbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonmudaectBo yacoB CITCOK UTOTOBBIX CII0c00 OLIEHKH
Koutp [pakr TJIAHUPYEMBIX HATOrOBEIX
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FIPOTPANMEL pabot pabot (hopmupoBaHUst
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Pa3zaen 1. HAYYHBIN METO/I ITIO3HAHMSI [TPUPO/IbI

11 Hayunslit MeToz
' MO3HAHUS TPUPOIBI

1 http://nsportal.ru - cormansHast
CeTh PaOOTHUKOB 00pa30BaHUS.
2 http://markx.narod.ru/pic/ -
(hu3MKa B MIKOJIE. 3
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pabora
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Hroro mo pasaeny 6

Paznen 2. MEXAHUKA
1 http://nsportal.ru - JlaBaTh orpemeneHus VerHsIi ompoc.
colualbHasl CETh TTOHATHI: DU3NYECKUN TUKTAHT.
paboTHHUKOB 0Opa3OBaHMUSI. MEXaHUIECKOE CamocrosTenbHast
2 http://markx.narod.ru/pic/ | nBmxeHME, pabora.
- (usuka B mkose. 3 MTOCTYIIATEIHHOE KonTtponsHas pabdora.
http://festival.1september.ru | aBuxenue,
farticles/ - hbectuBainp paBHOMEPHOE
MeIarOrHYeCKUX UJIeH JIBYDKEHHE,
«OTKPBITHIHA YPOK». 4 epaBHOMEPHOE

2.1 Kunemartuka 10 http://www.fizika.ru/ - caitt IBUKEHUE,

JUTSL yauTened GU3uK U ux PaBHOYCKOPEHHOE

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHuabl Mo Gpusnke. 6
www . ege .edu.ru -
WH(OPMAITMOHHBINA TTOPTAIT
ET'D. 7 http :// school -
collection . edu.ru/-
enuHas xkomekius [{OPos

NIBIDKEHHE, JBH)KEHHE
0 OKPY>KHOCTH C
ITOCTOSTHHOM
CKOpPOCTBIO, CHCTEMA
OTCYETA,
MaTepuaibHas TOUKa,
TpPaeKTopus, MyTh,
nepeMelIeHue,



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

2.2

Hnnamuka

10

1 http://nsportal.ru -
coluaJibHas CETh

paboTHUKOB 00pa3OBaHHSL.
2 http://markx.narod.ru/pic/
- (huzuka B mIkone. 3
http://festival.1september.ru

farticles/ - hectuBasb
MeIaroru4ecKux uaeu
«OTKpPBITHIN ypok». 4
http://www.fizika.ru/ - caiit
JUTSL yUuTeNel GU3MKKA U UX

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepualsl o gusuke. 6
Www . ege .edu.ru -
UH(OPMAITHOHHBIN [TOPTAIT
EI'D. 7 http :// school -
collection . edu . ru/ -
emuHas xkomeknus [{OPos

2.3

Cratuka TBEpAOTO
Tena

1 http://nsportal.ru -
ColaJibHas CETh

paboTHHUKOB 0Opa3OBaHMUS.
2 http://markx.narod.ru/pic/
- (pusmka B mkomne. 3
http://festival.1september.ru

[articles/ - pectuBann
neJaroruuecKux uiaen
«OTKpBITHINA ypoKk». 4
http://www.fizika.ru/ - caiir
Uil yauTened pu3uky u ux

YYEHHUKOB. 5
http://www.physics.ru/ -

KOOpJMHATa, MOMEHT
BPEMEHU, TIPOMEKYTOK
BpEMEHH, CKOPOCTh
PaBHOMEPHOT'0
JBHOKEHUS,
LEHTPOCTPEMHUTEIBLHOE
YCKOpEHUE,
MepeMeInieHue,
KOOpJMHATA, MOMEHT
BPEMEHH, TIPOMEKYTOK
BpPEMEHHU.
Pacno3naBats B
KOHKPETHBIX
CUTYaIUsAX,
HaOI01aTh U
BOCIIPOU3BOJTUTH
SIBJICHUS:
MEXaHHYECKOE
JIBIDKCHHE,
MOCTYTIaTeIbHOE
JIBIDKCHHE,
paBHOMEpHOE
JIBHDKCHHE,
HEpaBHOMEPHOE
JIBHDKCHHE,
PaBHOYCKOpPEHHOE
JIBIOKCHUE, TBUKEHUE
0 OKPY>KHOCTH C
IMOCTOSTHHOH
CKOpOCTHIO. JlaBaTh
OIMpeeNeHUs
TIOHATHN: MHEPIIHS,



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

MaTepuaisl o ¢usuke. 6
Www . ege .edu.ru -
WH(POPMAITMOHHBIH TOpTa
EI'3. 7 http :// school -
collection . edu . ru/-
enuHas xkomnekus [{OPop

2.4

3aKOHBI COXpaHEHUS
B MEXaHUKE

10

1 http://nsportal.ru -
CcoluaJibHas CEThb

paboOTHUKOB 00pa30BaHMUA.
2 http://markx.narod.ru/pic/
- (husuka B mkose. 3
http://festival.1september.ru

farticles/ - hectuBaimp
MEeIaroruuecKuX uAcHu
«OTKpPBITHIA YPOK». 4
http://www.fizika.ru/ - caitr
JUTS yAuTeNnel GU3NKA U X
YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHuabl Mo Gpusuke. 6
WwWWw . ege .edu.ru -
UH(OPMAITMOHHBINA TTOPTAIT
ET'D. 7 http :// school -
collection . edu.ru/ -
enuHas koiurekus IJOPoB

HMHEpPTHOCTh, Macca,
cuia,
PaBHOAECHUCTBYIOILAS
CHUJIa, UHepIHabHas
CHCTEMa OTCUETa,
HEUHCpLMATbHAA
CHCTEMa OTCUETa,
reoleHTpuiecKas u
TeJTHOIEHTPUYECKast
CHUCTEMBI OTCUETA.
Pacmo3naBats,
HaOIII0IaTh SBIICHUE
unepuuu. [IpuBonuts
IIPUMEPEI €r0
MIPOSIBJICHUS B
KOHKPETHBIX
CUTYaIUsX.
Onpenensats
PaBHOAEHUCTBYIOLIYIO
CHITy IBYX U Ooree
cui. opmynupoBaTh
TepBbIHA, BTOPOM U
TPETU 3aKOHBI
HeroTOHA, ycnoBus ux
MIPUMEHUMOCTH.
YcraHaBIuMBaTh
TPETHUil 3aKOH
HeroToHa
9KCIEPUMEHTAIIEHO.
[IpuMeHsTH NEpBHIl,
BTOpOU U TpETH
3akoHbl HproTOHA npu



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

peIIeHUH PacYETHBIX U
AKCIIEPUMEHTATBHBIX
3ana4. JlaBaTh
oTpeneneHus
TIOHATHUI: UMITYJIBC
MAaTEpUAITBHON TOUYKH,
HMITYJIBC CHIIBI,
HUMITYJIbC CUCTEMBI TElI,
3aMKHYTasi cucTemMa
TeJl, PEaKTUBHOE
JIBIDKEHUE,
peaKTHBHAs CUJIa.
Pacmo3naBats,
BOCTIPOW3BOIUTD,
HaOIIOAaTh YIPYTHE H
HEYTIpyTrue
CTOJIKHOBEHHS Tell,
peakTHBHOE
nemxenne. Haxonnte
B KOHKpPETHOMH
CUTYaIluy 3HAYCHHUS:
UMITyJIbCa
MaTepHalIbHON TOYKH,
HUMITYJTECa CHJIBL.
HaBatb onpenenenue
MOHATHHN: paboTa
CHJTBI, MOIITHOCT,
KHHETHYecKast
SHEpTrHs,
MOTEHI[MATbHAS
SHEpPrus, MOJHAs
MexaHuvecKas




SHEprus,
M30JIMpPOBaHHAs
CUCTeMa,
KOHCEepBaTUBHAs CHJIA.
Haxomuts B
KOHKPETHOM CUTyalluu
3HAYCHUS] PU3HUECKUX
BEJIMYMH: PaOOTHI
CHUJIBI, PaOOTHI CHJIBI
TSDKECTH, PabOTHI
CHJIBI YIIPYTOCTH,
paboTHI CHITBI TPEHUS,
MOIITHOCTH,
KHHETHYECKON
9HEPruu, U3MEHEHUS
KHHETHYECKOU
SHEpruu,
MOTEHIUAIBHOU
SHEPruy Tel B
TrpaBUTALIIOHHOM
T10JIC, ITOTEHITNAILHOM
SHEPTUH YIPYyro
JeOpMHUPOBAHHOTO
Tena, OTHON
MEXaHNYECKON
sHepruu. JlaBaTh
oIpeneneHue
MOHSITHIA: PaBHOBECHE,
YCTOMYUBOE
paBHOBeECHE,
HEYCTONYHMBOE
paBHOBECHE,




Oe3paznmuyHoe
paBHOBeEcCHE, TICYO
CHJIBI, MOMEHT CHJIBI.
Beraucnsars
KOOPJIMHATHI LIEHTPa
MacC pa3jIMyYHbIX TEJL.
OnpenensaTs THI
JIBUYKCHUSI TBEPJIOT'O
Tena, GopMyTUPOBATh
YCIIOBHE CTATUYECKOTO
paBHOBECHUS ISt
MOCTYIATEIbHOT O
JIBHxeHus. 3mepsaThb
MOJIOYKEHHE LIEHTPA
TSKECTH Ted,

(b opMyIHpOBaThH
YCIIOBHE CTATUIECKOTO
paBHOBECHS IS
BpaIIaTeIbHOTO
JIBUKECHHUS.

Hroro no pazneny
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Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1

OcHOBBI
MOJIEKYJIIPHOKUHETH
YECKOH Teopun

15

1 http://nsportal.ru -
ColaJIbHas CETh

pabOTHUKOB 00pa30BaHUS.
2 http://markx.narod.ru/pic/
- ¢u3mka B mKoIe. 3
http://festival.1september.ru

larticles/ - pectuBann
Mearornueckux uaen
«OTKpBITHINA ypoKk». 4

HaBatb onpenenexnue
MTOHATHI: TETIJIOBBIE
SIBJICHHS,
MaKpOCKOITHYECKUE
Tena, TEIIOBOE
JIBIIKEHHE,
OpOoyHOBCKOE
JBIDKEHHE, Tuddy3us,
OTHOCHUTEJbHAS

YcTHBIH ompoc.
duznyecknii TUKTAHT.
CamocTosTenpHas
paborta.

KonTponsHas pabora.



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/

http://www.fizika.ru/ - caiit
IUIsL yauTened QU3NKa U UX

YYEHHUKOB. 5
http://www.physics.ru/ -
MaTepuaisl o gusuke. 6
WwWw . ege .edu.ru -
WH(POPMAITMOHHBIH MOopTa
EI'D. 7 http :// school -
collection . edu . ru/ -
equHas xkomeknus [{OPop

3.2

TepMoauHamMuKa.
TemnoBrie
MaIIIUHEI

20

1 http://nsportal.ru -
COIMAIbHAA CETh

pabOTHUKOB
oOpazoBaHusl. 2
http://markx.narod.ru/pic/ -
¢u3uka B mkoje. 3
http://festival.1september.ru
[articles/ - ¢pecTuBaIBL
MeIarOTMYECKUX UACH

«OTKpPBITBIN YpOK». 4
http://www.fizika.ru/ -
CalT Ui yuuTenen
(GU3KUKYN U UX YYCHHKOB.
5 http://www.physics.ru/ -
Marepuabl 1o Gpusmke. 6
www . ege .edu.ru -
uH(GOPMAMOHHBIN
nopran EI'D. 7 http ://
school - collection . edu .

MOJIEKYJISIpHAasl Macca,
KOJIMYECTBO BEIIIECTBA,
MOJIIpHas Macca,
MOJIEKyJa, Macca
MOJIEKYJIBI, CKOPOCTh
JIBIDKEHUS MOJICKYIIBI,
CpemHssI KHHEeTHIeCcKas
DHEPTHUS MOJIEKYIIBI,
CHJIBI B3aUMOJICCTBUS
MOJIEKYJI, UACAJIbHBIN
ras,
MHUKPOCKOTTMIECKIE
rmapamMeTphl,
MaKpOCKOITUIECKIE
MapaMeTphbl, JaBJIeHUE
rasa, abcoJroTHas
TeMIeparypa,
TEIJIOBOE PAaBHOBECHE,
MKT. Ilepeuuncnsate
MHKPOCKOITUYECKUE U
MAaKpPOCKOITUYECKUE
rapamMeTphl rasza.
[lepeuncnste
OCHOBHEIC ITOJI0XKEHHS
MKT, npuBoauthb
MIPUMEPBI, PE3YIbTATHI
HaOJIOEHUN U
OIHCHIBATh
SKCIIEPUMEHTHI,
JIOKA3BIBAIOIINE MX



http://www.fizika.ru/
http://www.physics.ru/
http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

ru/ - equHAas KOJUICKIIUA
11OPosB

3.3

ArperaTHbie
COCTOSTHHS
BCIIICCTBA.
®a3oBbIe
TIePEXO0IbI

14

1 http://nsportal.ru -
COIAAJIbHAA CETh

pabOTHUKOB
oOpazoBanwus. 2
http://markx.narod.ru/pic/ -
¢uzuka B mkosne. 3
http://festival.1september.ru

[articles/ - dpecTuBamb
MeNarornyecKux uaeu
«OTKpPBITBIN YpOK». 4
http://www.fizika.ru/ -
CalT JJIs yUUTENeH
(U3UKY U UX YICHUKOB.
5 http://www.physics.ru/ -
MarepHuabl 1o Gusmke. 6
Www . ege .edu.ru -
WH(pOpMaITMOHHBIHI
noptan EI'D. 7 http ://
school - collection . edu .
ru / - equHast KOJUIEKIUS
1IOPosB

CIIPaBEIUBOCTD.
Pacno3naBate u
OIMCHIBATH SIBJICHHMS:
TEIJI0BOE ABUKCHHUE,
OpOYHOBCKOE
nBUXeHue, muddysus.
BocnpousBoauts u
OOBSCHSATD OMBITHI,
JIEMOHCTPUPYIOIITHE
3aBHUCHMOCTD
ckopocTH TP Py3uun
OT TeMIIepaTypbl U
arperaTHoro
COCTOSIHHSI BEIIIECTBA.
Hab6monats
mubdy3uio B
KHUIKOCTAX W rasax.
OmuceIBaTh METOIBI
OTIpEIEIICHUS
pa3MepoB MOJIEKYI,
CKOPOCTH MOJIEKYJI.
OrneHuBaTh pazmep
MoneKynel. OOBSICHATD
OCHOBHBIE CBOMCTBA
arperaTHbIxX
COCTOSTHUM BeIllleCTBa
Ha ocHoBe MKT.
OmnuceBaTh MOJIETH
«HJICaTbHBIN a3y,
OTIPENENSITh TPAHUIIBI
e€ MPUMEHUMOCTH.
CocTaBIsATh OCHOBHOE



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

ypaBHeHnue MKT
UJICANIbHOTO Ta3a B
KOHKpETHOU
CUTYaIlUU; HAXOUTh,
HCIIOJNIB3YS
COCTaBJICHHOE
ypaBHEHHE,
HEU3BECTHBIC
BEJIMUUHBI,
CocTaBisTh
ypaBHEHHE,
CBSI3BIBAIOIIEE
JTaBIICHUE WI€aTLHOTO
rasa co cpefHen
KUHETUYECKOU
SHEpPrue MoJieKyll, B
KOHKPETHOMN
CUTYaIlNH; HAXOIUTD,
HCTIOB3YA
COCTaBJICHHOE
ypaBHEHHUE,
HEU3BECTHBIC
BEITUIMHBL.
OmHCHIBATH CIIOCOOBI
M3MEpeHUs
TEeMIEepPaTyphL.
CpaBHUBATH IIKAIBI
Kenspuna u Llenscus.
CocTaBnsTh
ypaBHEHHUE,
CBSI3BIBAIOLLICE
a0CONIOTHYIO




TeMIIepaTypy
U7eaJbHOro ra3a co
cpenHen
KUHETUYECKOU
SHEpruei MOJIEKYIl, B
KOHKpETHOU
CUTyaIlNH, HAXOJIUTh,
HCIIOJNIB3YS
COCTaBJICHHOE
ypaBHEHHE,
HEU3BECTHBIC
BEJTUYMHBL.
CocTaBusTh
ypaBHEHHE,
CBSI3BIBAIOLIECE
JTaBJICHUE UJI€aJIbLHOTO
rasa ¢ abCOIIOTHOM
TeMIIepaTypoil, B
KOHKPETHOMN
CUTYalluH, HAXOJUTb,
HCIIOJIB3YS
COCTaBJICHHOE
ypaBHEHHE,
HEU3BECTHbBIE
BEJIUYUHBL.
CocTaBisiTh
YpaBHEHUE COCTOSIHUS
UJICANIBHOrO ra3a u
ypaBHEHUE
MeHpeneeBa—
Knaneiipona B
KOHKPETHOM




cutyanuu. Haxonuts,
HCIIONB3YS
COCTaBJICHHOE
ypaBHEHHE,
HEHU3BCCTHHIC
BCIIMYUHBI.
PacnioznaBath u
OIINCHIBATH
M30IPOIIECCH B
WJICAIbHOM Ta3e.
IIpornosupoath
0COOCHHOCTH
MIPOTEKAHMS
M30IPOIIECCOB B
WJeaJbHOM Ta3e Ha
OCHOBE ypaBHEHUM
COCTOSTHHSI
W7eaJbHOro ra3a u
MenneneeBa—
Knaneitpona.
OOGOCHOBEIBATH U
OTCTauBaTh CBOU
MIPEITOTI0KEHHUS.
DopMynupoBaTh
ra30BBIC 3aKOHBI U
OTIPENENSITh TPAHUIIBI
WX IPUMEHUMOCTH,
COCTaBIISITh YPABHEHUS
JUTSL ©X OITUCAHUS;
HaXOWTb, UCTIONB3YS
COCTaBJICHHOE
ypaBHEHHE,




HEU3BECTHBIE
BEJTUYUHBI.
[IpencraBnsTs B BUAE
rpaMKOB U30XOPHBIH,
N300apHBIN 1
HU30TEPMUYECKUI
TIPOIIECCHI.
Ornpenensates mo
rpaduKam XapaxkTep
nporiecca u
MakKpoIrapameTpbl
W7eaJbHOr O rasa.
Hccnenosath
9KCIEPUMEHTAIBHO
3aBHUCHMOCTH MEXKY
MakpoIrapamMmeTpamu
MIPH U30IPOIIECCOB B
rasze. JlaBathb
OTIpeneneHne
TOHATHI: UCTIapEHUE,
KOHJIEHCAIHs,
KHTIEHUE,
JTITHAMHYECKOE
paBHOBecHeE,
HACBIIICHHBIN Tap,
HEHACBIILIEHHBIN nap,
KpUTHYECKAs
TeMIepaTypa,
TeMIepaTypa KUIeHuUs,
abcomoTHas
BIIQXKHOCTb BO3/1yXa,
napiuaibHOoe




JIaBJICHUE,
OTHOCHUTEIbHAS
BIIAYKHOCTH BO3IyXa,
TOYKA POCHI.
Pacno3naBats,
BOCIIPOU3BOJUTE,
HaOJI01aTh SABJICHUS:
HCIapeHmue,
KOHJICHCAIIUS,
kunenue. OnuceBaTh
CBOMCTBa
HACHIIIIEHHOT0 Tapa.
Haxonuts
a0COTIOTHYIO
BIIYKHOCTH BO3ITyXa,
apIuasbHOe
JIaBJICHHE,
OTHOCHUTEITHHYIO
BIIQYKHOCTH BO3/yXa.
JlaBaTb onpeneneHue
ITOHSITHH:
TePMOIMHAMHAYCCKAS
CHCTEMa,
M30JINPOBaHHAS
TepPMOAMHAMUYIECKAS
CHCTEeMa, PABHOBECHOE
COCTOSIHUE,
TEPMOAMHAMUYECKUN
MPOIIECC, BHYTPEHHSIS
SHEPTHsl, BHYTPEHHSS
SHEPrHsl UeaTbHOTO
rasa, TerIo€MKOCTb,




KOJIMYECTBO TEIIOTHI,
yAenbHas TEIoTa
IJ1aBJICHUA, YACIIbHAA
TEII0Ta
napooOpa3oBaHus,
yAenbHas TEIIoTa
CTrOopaHHs TOILIMBA,
pabota B
TEPMOJUHAMUKE,
anuabaTHBIN TIpoIece,
o0paTUMBIii Iporiecc,
HEeOoOpaTUMBIi
Tporiecc, HarpeBaTeb,
XOJIOOUJIBHHUK,
pabouee Temo,
TEIJIOBOM JIBUTATENb,
KIIJI TemnoBoro
JIBUTATEIS.
PacnioznaBatb
TEPMOAMHAMUYIECKYIO
CUCTEMY,
XapaKTEpU30BaTh €€
COCTOSIHHE U
MPOIECCHl H3MEHEHUS
COCTOSIHHSI.
CocTaBnsTh
ypaBHEHUE TETJIOBOTO
OaylaHCa B KOHKPETHOM
CUTYaIluH, HAXONTh,
UCTIOB3YS
COCTaBJICHHOE
ypaBHEHHE,




HEHU3BECTHBIE
BenuuuHbL. HaxomuTh
3HAYEHUS] BHYTPEHHEN
SHEPTUH UCATBHOIO
ra3a, U3MeHeHHe
BHYTPEHHEN SHEPIrUU
W7eaJbHOro rasa,
paboThI UICATBHOTO
rasza, paboTbl HaJl
UJICAITbHBIM Ta30M,
KOJIMYECTBA TEIJIOTHI B
KOHKPETHBIX
curyauusix. Haxoauts
3HaYeHHne PaboTHI
W7eaJbHOro rasa 1o
rpaduKy 3aBHCUMOCTH
JTABJIEHNA OT 00BhemMa
IpU N300apHOM
nporecce. OMUCHIBATE
TeOMETPUYECKUI
CMBICIT paOOTHI U
HAaXOAUTh €€ 3HAUCHUE
o rpaduKy
3aBUCHMOCTH
JTABJICHUS UJeaTbHOTO
rasa ot o0béMa.
DopMynUpoBaTh
MIEPBBIA 3aKOH
TEPMOJAMHAMUKH.
CocTaBisTh
ypaBHEHUE,
OIMCBHIBAIOIIEE




MEPBbIN 3aKOH
TEPMOJAMHAMUKH, B
KOHKPETHBIX
CUTYaIUSX, JUIS
H30IIPOIIECCOB B
UJICAIbHOM Tas3e,
HaXOJIUTh; UCTIONB3YS
COCTaBJIECHHOE
ypaBHEHHE,
HEU3BECTHBIC
BEeITMYHMHBL. PazmudaTs
obpaTuMBbIe U
HEoOpaTUMBbIe
MIPOIIECCHI.
[ToaTBepxaaTh
MpUMEpaMH
HeoOpaTUMOCTh
MIPUBOJUTH TPHUMEPHI
TEIUIOBBIX JABHUTATENEH,
BBIJIEISITH B IPAMEPax
OCHOBHBIE YaCTH
JIBUTATEIICH,
OIHCHIBATh PUHITHTI
nencTBusa. BerunucisaTe
3aavyeHus KII
TEIUIOBOTO JIBUTATEIS
B KOHKPETHBIX
cutyanusax. Haxonuts
3HavyeHus KI1]
TEIIOBOTO JIBUTATEIS,
paboraromero mo
nukiny Kapro, B




KOHKPETHBIX
CUTyaIHsIX.
Y4acTBOBaThH B
JIUCKYCCHH O
npobiiemMax
JSHEPTEeTUKH U OXPaHE
OKpY>Kalolllel Cpeibl,
BECTH JHAJIOT,
OTKPBITO BBIPAXaTh U
OTCTauBaTh CBOIO
TOYKY 3pEHHUS,
BBICITYIIMBATh MHCHHUEC
OTITIOHEHTA.

Hroro no pazgeny
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Paznen 4. QJIEKTPOIUHAMUKA

4.1

DNEeKTpUIECcKOoe
noje

24

1 http://nsportal.ru -
ColaJibHas CETh

pabOTHHUKOB 00pa30BaHMS.
2 http://markx.narod.ru/pic/
- ¢u3mKa B MIKOJIE. 3
http://festival.1september.ru
[articles/ - pectuBann
MeIarOruYeCKUX HUIeh

«OTKpPBITHIA YPOK». 4
http://www.fizika.ru/ - caiit
JUTS yauTenel GU3NKA U X
YUYEHUKOB. 5
http://www.physics.ru/ -
MaTepHuabl 1Mo Gpusnke. 6
www . ege .edu.ru -
MH(POPMALMOHHBIHN TOpTa

JlaBaTh onpeeneHus
TTOHATHI:
AIEKTPHIECKOE
TOJIEJIEKTPUYECKU A
TOK, OCTOSHHBIHN
3JIEKTPUUYECKUH TOK,
HCTOYHHK TOKa,
CTOPOHHUE CHUJIBI,
TIBIPKA,
HM30TOMUYECKUN
addexr,
MOCTIeIOBATENHHOE U
napajuiebHOe
COEIMHEeHUS
MIPOBOJHUKOB,
KYIIEPOBCKHE Maphl

YcTHBIM ompoc.
dusznyeckuil TUKTAHT.
CaMocTosITeIbHAs
pabora.

KonTtponsaas pabora



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/

ET'D. 7 http :// school -
collection . edu . ru/ -
enuHas xkomnekus [{OPos

4.2

ITocTostHHBII
3IIEKTPUYECKUIN TOK

24

1 http://nsportal.ru -
coluaJibHas CETh

paboTHUKOB 00pa30BaHHS.
2 http://markx.narod.ru/pic/
- puzuka B mkone. 3
http://festival.1september.ru
[articles/ - pecTuBanb
MIeIaroruuecKux uaeu

«OTKpBITHIA YPOK». 4
http://www.fizika.ru/ - caiit
JUTSL yauTelneld pu3uke 1 ux

YYEHUKOB. 5
http://www.physics.ru/ -
MaTepHabl Mo Gpusnke. 6
WwWWw . ege .edu.ru -
WH()OPMAITMOHHBIN TIOpTaIT
EI'D. 7 http :// school -
collection . edu . ru/ -
emuHas xkomeknus [JOPos

4.3

Toku B pa3muuHBIX
cpenax

1 http://nsportal.ru -
ColaJIibHas CETh

pabOTHUKOB 00pa30BaHUA.
2 http://markx.narod.ru/pic/
- ¢u3mka B mKoIe. 3
http://festival.1september.ru
larticles/ - pectuBann
neJaroruuecKux uiaen
«OTKpBITHINA ypoKk». 4
http://www.fizika.ru/ - caiir

3JIEKTPOHOB,
AJIEKTPOJIUTEI,
IIEKTPOTUTHIECKAS
JIUCCOITUAITUS, CTETICHD
JIUCCOIAAITUH,
3JIEKTPOJIN3;
(U3NIECKUX BETMYNH:
cuna toka, DJ1C,
COTIPOTHUBJICHHE
MIPOBOJHUKA,
MOIITHOCTh
AIEKTPUIECKOTO TOKA;
OOBSICHSITH YCITOBHS
CyIIIECTBOBAHMUS
AJIIEKTPUIECKOTO TOKA,
NPUHLIAN JSUCTBUSA
IIYHTa U JOOAaBOYHOTO
COIIPOTHUBJICHHS;
OOBSICHATH
Ka4eCTBEHHO SIBIICHUC
CBEPXITPOBOTUMOCTH
COTJIaCOBAaHHBIM
JIBHOKECHUEM
KYIIEPOBCKHUX I1ap
AJIEKTPOHOB;
(hopMyIHpOBaTH
3akoHBI OMa i1
OJTHOPOJTHOTO
MPOBOJTHUKA, JIJISI
3aMKHYTOMU LIEMH C
OJIHAM M HECKOJIbKUMH
HMCTOYHHUKAMH, 3aKOH
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http://markx.narod.ru/pic/
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IUIsl yauTened QU3NKa U UxX
YYEHUKOB. 5
http://www.physics.ru/ -
MaTepualsl o ¢usnke. 6
WwWw . ege .edu.ru -
WH(POPMAITMOHHBIH TOpPTa
ET'3. 7 http :// school -
collection . edu . ru/ -
equHas xkomeknus [{OPos

®Dapanes;
paccuntsiBath IC
raJbBaHUYECKOTO
3JIEMEHTA;
HCCIIEZIOBATh
CMeEIIaHHOE
COTIPOTHUBJICHHE
MIPOBOJTHUKOB;
OMHCHIBATh
JIEMOHCTPAIIMOHHBIN
OTIBIT Ha
MOCJIeIOBaTENBHOE U
napajuieIbHOe
COCTMHEHUS
MIPOBOJHUKOB;
CaMOCTOATEIbHO
MPOBEICHHBIN
SKCIIEPUMEHT 10
W3MEPEHUIO CUJIBI TOKA
Y HaIIpsDKEHHUS C
MTOMOILBIO
aMmIepMmerpa u
BOJIbTMETPA, IO
m3mepenuro C u
BHYTPEHHETO
COMPOTUBJICHUS
MPOBOJHUKA;
HaOJIONATh U
WHTEPIPETUPOBATH
TEIJI0BOE IEUCTBUE
3IEKTPUYECKOro TOKa,
nepenavy



http://www.physics.ru/

Xb333333333333333333
MOIIHOCTH OT
HCTOYHHKA K
MOTPEOUTEITIO;
WCIIOJIb30BATh 3aKOHBI
Oma 1151 OTHOPOTHOT O
IIPOBOJHKKA U
3aMKHYTOH 1IETIH,
3aKOH

Hroro no pazgeny

54
Pazaen 5. PUSHUECKHN MPAKTUKYM
He7
o . r
51 MN3UYECKUI 16 16
MPAKTHKYM
Uroro no pazneny 16
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO 170 16

YACOB 11O ITPOI'PAMME




11 KJIACC

KoaunuecTBO 4acoB

CIIHCOK UTOI'OBBIX

CII0CO0 OLIEHKH

DJIeKTPOHHbIE
N HaumenoBanme Kowrpo TMpakTuye (undposbie) TJIAHUPYEeMBIX HTOTOBBIX
/i Pasac/IoB U TEM Beero JLHBIE CKHe 06pazoBaTebHbIe pe3yJIbTATOB € YKa3aHUEM | ILJIAHMPYeMbIX
NporpaMmmal paGoTHI padoThI pecypcbl 3TanoB HUX pe3yJbTaToB
(popmuposanus
Pazpen 1. QJIEKTPOJAUHAMMUKA
JaBaTb onpeneneHus YcTHBI ompoc.
HOHATHN: MAarHUTHOE du3znyeckuil TUKTAHT.
1 H6e76e76¢€7 - B3aMMOJICHCTBUE, TUHUU CaMocTosITelbHas
CollMaJbHAS CETh MarHUTHOW WHAYKIUH, paborta.

11

MarnuTHoe 110J1e

14

pabOTHUKOB
obpa3oBaHus. 2

http://markx.narod.ru/pic/

- u3unka B IIKOJNIE. 3

http://festival.1september.

ru/articles/ - ¢pectusann
MeJarorudecKux ujaeu
«OTKpBITHIA YPOK». 4
http://www.fizika.ru/ -
CalT AJIs yunuTenen

(hM3UKYN 1 UX YISHUKOB. 5
http://www.physics.ru/ -
MaTepHuakl Mo Gpusnke. 6

WwWWw . ege .edu.ru -

UH()OPMAITMOHHBIN
noptain EI'D. 7 http ://

school - collection . edu .
ru/ - enrHAS KOJUIEKIUS

11OPoB

OJTHOPOJ/IHOE€ MarHUTHOE
oJjie, COOCTBEHHAs
WHIYKIUA,
JMaMarHeTHKH,
napaMarHeTUKH,
(beppOoMarHeTUKku,
ocTaToyHas
HaMarHWYeHHOCTb,
KpUBas HAMarHUYUBaHUS;
(bU3UIECKUX BEITMIHH:
BEKTOP MarHUTHOH
WHIYKIIAW, MATHUTHBIH
MOTOK, cuila Amiepa,
cuna Jlopenua,
WHIYKTUBHOCTH KOHTYDA,
MarHUTHas
MTPOHUIIAEMOCTBCPEIBI;
OIHCHIBATh
(dyHIaMeHTaIbHbBIE
(U3NUECKHE OIBITHI
Opcrena u Amnepa,
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TIOBEJICHUE PAMKH C
TOKOM B OJTHOPOJTHOM
MarHMTHOM IIOJI€,
B3aUMOJICHCTBHE TOKOB;
OTIpENENATh HallpaBJIeHUE
BEKTOpPa MarHUTHOMU
WHTYKITUU U CUJTBI,
JIEUCTBYIOLIEN Ha
MIPOBOJIHUK C TOKOM B
MarHUTHOM TIOJI€;
(bopMyITUpPOBAThH MPABUIIO
OypaBurKa ¥ TIPaBUIIO
JIEBOU PYKH, MPUHIIMIIBI
CYTIEPIIO3NIINN
MarHuTHBIX OJEH, 3aKOH
Awmriepa; 0OBSCHSTH
MPUHLIAN JEUCTBUA
3IEKTPOU3MEPUTENBHOIO
mpudopa
MAarHUTOR3JIEKTPUUYECKON
CHUCTEMBI,
AIEKTPOABUTATENS
MIOCTOSIHHOI'O TOKa, Macc-
cnekTporpada u
LUKIOTPOHA; U3y4aTh
JIBUJKEHUE 3apSKEHHBIX
YaCTULl B MArHUTHOM
T0JIE; UCCIIEN0BATh
MeXaHU3M 00pa30BaHUS U
CTPYKTYDPY
PaaualMOHHBIX MOSICOB
3eMJiH, TPOrHO3UPOBATh




AHAJIU3UPOBATh UX
BJIMSIHUC Ha
KHN3HCOACATCIBbHOCTDb
3€MHBIX YCIIOBUAX.

1.2

DNeKTpOMarHuTHAS
WHAYKIHS

13

1 http://nsportal.ru -
coluaJibHas CETh

pabOTHUKOB
obpa3oBaHus. 2
http://markx.narod.ru/pic/
- uzuka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pectusann
MEAATOTMYECKUX UIei
«OTKPBITHIA YpOK». 4
http://www.fizika.ru/ -
CalT AJIs yUnuTENnen
(hM3HUKYN U UX YISHUKOB. 5
http://www.physics.ru/ -
MaTepHuakl Mo Gusnke. 6
Www . ege .edu.ru -
WH()OPMAITOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - emuHasT KOJUTEKITHSI
11OPoB

JaBaTb onpeneneHus
TTOHATHIM:
3JIEKTPOMArHUTHAS
WHIYKIIUS,
WHAYKIIMOHHBIN TOK,
CaMOWHIYKIIUSI, TOKH
3aMBIKaHUS U
pa3MbIKaHUsI,
TpaHcpopmarop;
(U3NIECKUX BENTMYNH:
KO3 HUITUCHT
TpaHcOpMaLuu;
OIHCHIBATh
JIEMOHCTPAIOHHBIE
onbIThl Dapajes ¢
KaTyIIkaMu U
MTOCTOSTHHBIM MarHUTOM,
ombITH [ 'eHpu, siBNeHne
3IEKTPOMAarHUTHOU
WHIYKIIUW; UCTIONB30BaTh
Ha TIPAKTUKE TOKU
3aMBIKaHUS U
pa3MbIKaHUs; OOBICHATh
TIPUHIIAT AEHCTBUS
TpaHcdopmaropa,
TeHepaTopa IepeMeHHOT0
TOKA; IPUBOIUTH
MPUMEPHI UCIIOIB30BaHUS

YcrHbIN onpoc.
Ddusnyeckuil JUKTAHT.
CaMocTosITeNbHas
paborta.

Kontponpsnas padora
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http://www.physics.ru/

SIBIICHUS
ANIEKTPOMArHUTHON
WHJIYKIUU B
COBPEMEHHOM TEXHUKE:
JIETeKTOpe MeTalla B
a’ponopTry, B 1Moe3zie Ha
MarHMTHOW MOJTYIIIKE,
onrToBRIX CBY-meuax,
3aITUCH U
BOCITPOH3BENICHUN
WHpOpMAIUH, B
TreHepaTopax
MEPEMEHHOr0 TOKA;
OOBSICHITH IPUHIIUITHI
nepeaavu
AIEKTPOIHEPTUH Ha
OOJIBIIIHE PACCTOSHUS.
JlaBaTh onpeieneHus
MOHSTUH:
MarHATORJIEKTPUIECKasT
WHIYKIASA,
KoJie0aTeIbHBIA KOHTYP,
pe30HaHC B
KoJie0aTeTbHOM KOHTYE,
COOCTBEHHAS U
MpUMecHast
MIPOBOJIMMOCTb,
JIOHOPHBIE U
aKIIENTOPHBIE IIPUMECH,
p—n-mepexon,
3aMUPAIOIINNA CIOH,
BBITIPSIMIICHHE




MEPEMEHHOT0 TOKa,
TPaH3UCTOp; (PU3UUECKUX
BEIMYUH: (a3za
KOJICOaHMIA,
JIEWCTBYIOLIEE 3HAUCHUE
CHUJIBI TIGPEMEHHOTO TOKa,
TOK CMEIIEHUS, BPEMSs
penakcaluu, eMKOCTHOE
COIIPOTHUBJICHUE,
WHYKTUBHOE
COIIPOTHUBJICHUE,

KO3 PHUITUCHT YCUIICHHUS;
OIKCHIBAThH SIBJICHUE
MAarHUTOR3JIEKTPUUYECKON
WHIYKITAH, SHEPTOOOMEH
MEKTy SIEKTPUIECKAM U
MarHUTHBIM IT0JIEM B
KOJ1e0aTeIbHOM KOHTYPE
U SIBJICHHE PE30HAHCA,
OIHCHIBATh BBHIIPSIMIICHHE
MepEeMEHHOr0 TOKa C
MTOMOTIBIO
MOITYTIPOBOTHUKOBOTO
JTNOJIa; WCTIONIb30BATh Ha
MIPaKTHKE TPAH3UCTOP B
YCHITUTEIE U TeHepaTope
ANEKTPUYECKUX CUTHAJIOB;
OOBSCHSITH TTPUHIIHIT
INEUCTBUA
MOJTYTIPOBOTHUKOBOTO
JMoJIa, TPAH3UCTOPA.

Wroro no pazneny

27




Pazaen 2. KOJIEBAHUS U BOJIHbBI

2.1

MexaHu4deckue
Konebanus

10

1 http://nsportal.ru -
coluaJibHas CETh

paOOTHHUKOB
obpa3oBaHus. 2
http://markx.narod.ru/pic/
- uzuka B mkone. 3
http://festival.1september.

ru/articles/ - pectusann
TeIarOruueCKuX uei
«OTKPBITHIA YpOK». 4
http://www.fizika.ru/ -
CalT JiJ1s1 yuuTenen

(hM3HUKYN U UX YIEHUKOB. 5
http://www.physics.ru/ -
MaTepHaIbl Io Qu3uKe. 6
WWW . ege .edu.ru -
WH(OPMAITOHHBIH
noptan EI'D. 7 http ://
school - collection . edu .
ru/ - eqrHAS KOJUIEKIUS
11OPoB

Hayuuthcst 0OBACHATH
CMBICIT MOHATUM
"MeXaHHYECKHUE
Kojebanms",
"MaTeMaTH4eCKUH
MasTHUK"; IPUBOJUTH
MPUMEPBI
KOJ1€0aTeIhrHOro
JIBUYKEHUS U OIHACHIBATH
YCIIOBHUS €T0
BO3HUKHOBEHWUS,
Hay9IUTHCSI OOBSICHATH
CMBICIT OHATHH U
(bU3NYECKUX BEIUYUH
"rapMOHUYECKHUE
KoJieOanus",
"ammmuTyna", "mepuon",
"gactora", "daza";
OIHCHIBAThH TUHAMUKY
KOJ1e0aTeIbHOr0
JIBHOKCHUS H
TpeBpaIleHne SHEPTuu Ha
MpUMepe MPYKUHHOTO 1
HHUTSHOI'O MasTHUKOB;
pelaTh 3a7a49u C
KCIIOJIB30BaHUEM
ypaBHEHUS
TapPMOHHYECKUX
KOJIEOAHHI;

HAy4YUTHCS OOBSACHATH
SIBIICHUE PE30HAHCA;

VYcrHbIi onpoc.
Ddusnyeckuil TUKTAHT.
CaMocTosITeNnpHas
paborta.



http://nsportal.ru/
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NPUBOAUTH IPUMEPHI
BBIHYKJICHHBIX
KoNebaHu; MPUMEHSITh
uMeronrecs: 3HaHus K
PCHICHNIO KOHKPCTHBIX
3a]a4; TPaMOTHO
oopMIIATE peleHne
3a]a4d B TETPaJIy;
UCIIOJIb30BATh
MaTeMaTUYECKUH amnmnapar
B pElICHUH 33124 Ha
YpOKax (pU3MKH;
OBJIaZICBATh HAYYHBIM
MOJIXOJ0M K PEHICHUO
Pa3IMYHBIX 32/1a4 TI0 TeEMe

2.2

ONEeKTPOMATrHUTHBI
e KonebaHus

15

1 http://nsportal.ru -
ColaJiIbHas CCTh

pabOTHUKOB
obpa3zoBaHus. 2
http://markx.narod.ru/pic/
- ¢u3MKa B MIKOJIE. 3
http://festival.1september.

ru/articles/ - pectuBann
MEAArOruuecKuX uaei
«OTKpBITBIN YpOK». 4
http://www.fizika.ru/ -
CallT AJis yuuTeneu
(hM3HUKYM ¥ UX YISHUKOB. 5
http://www.physics.ru/ -
MaTepHuabl 1Mo Gpusnke. 6
www . ege .edu.ru -
H(OPMAITMOHHBIN

JlaBaTb onpeieneHust
MOHATH:
MarHUTO3JIEKTpUYECKast
UHAYKINSA,
KoJie0aTeIbHBIA KOHTYP,
pe30HaHC B
KoJe0aTeTbHOM KOHTYDE,
cOOCTBEHHASI U
IpUMecHas
IIPOBOAUMOCTD,
JOHOPHBIE U
AKLENTOPHBIE TPUMECH,
p—n-niepexon,
3aNUPAOLINNA CITOM,
BBINPSIMIICHNE
MEpEMEHHOr0 TOKa,
TPaH3UCTOP; PUIMUECKUX

YcTHBIM ompoc.
dusznyeckul TUKTAHT.
CamocrosiTenbHas pabora
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nopran EI'D. 7 http ://
school - collection . edu .
ru/ - enrHAas KOJUIEKIUS
HOPoB

BEIMYUH: (aza
KOJICOaHMIA,
JIEWCTBYIOLIEE 3HAUCHUE
CHUJIBI TIPEMEHHOTO TOKA,
TOK CMEIICHUS, BPEMs
penakcaluu, eMKOCTHOE
COIIPOTHUBJICHUE,
WHYKTUBHOE
COIIPOTHUBJICHUE,

KO3 UITUCHT YCUIICHUS;
OIKCHIBAThH SIBJICHUE
MAarHUTOR3JIEKTPUUYECKON
WHIYKIWHU, S3HEprooOMeH
MEXKTY JICKTPUICCKUM U
MarHUTHBIM II0JIEM B
KOJ1e0aTeThHOM KOHTYPE
U SIBJICHHE PE30HAHCA,
OIHCHIBATh BBIIPSIMIICHHE
TepEMEHHOr0 TOKa C
MTOMOTIBIO
MOJTYTIPOBOTHUKOBOTO
JTNOJIa; MCTIONIb30BaTh Ha
MIPaKTHKE TPAH3UCTOP B
YCHITUTEIE U TeHepaTope
ANEKTPUYECKUX CHTHAJIOB;
OOBSICHSITH TTPUHIIHIT
INEUCTBUA
MOJTYTIPOBOTHUKOBOTO
JTMoJIa, TPAH3UCTOPA.

2.3

MexaHu4ueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

10

1 http://nsportal.ru -
coluaJibHas CETh

pabOTHUKOB

JaBaTs onpeneneHus
MMOHATHUI: BOJTHOBOU
MpolLecc, MEXaHU4YeCcKas

VYcTHbIl onpoc.
Dusnueckuii IUKTAHT.



http://nsportal.ru/

oOpa3oBaHus. 2
http://markx.narod.ru/pic/
- ¢usuka B mkone. 3
http://festival.1september.

ru/articles/ - pectuBanp
MeIaroruuecKux uaeu
«OTKpBITHINA ypoKk». 4
http://www.fizika.ru/ -
CalT 151 yuuTenen

(U3KKY ¥ UX YYCHUKOB. 5
http://www.physics.ru/ -
MaTepualisl 1o gusuke. 6
Www . ege .edu.ru -
WHPOPMAITOHHBIH
noptai EI'D. 7 http ://
school - collection . edu .
ru/ - eqrHAS KOJUIEKIUS
11OPoB

BOJIHA, POJIOJIbHAS
BOJIHA, TTONIEpEeYHAas
BOJIHA, TAPMOHUYECKAS
BOJIHA, TTOJISIPU3AIIHS,
JINHEWHO-
MOJIIPU30BAHHAS
MeXaHWJecKas BOJHA,
MIJIOCKOCTH TIOJIIPU3AIIHH,
cTosTuas BOJTHA, MyYHOCTH
Y y3IIbl CTOSIYEU BOJIHBI,
MOJIbI KOJIEOaHUH,
3BYKOBas BOJIHA, BEICOTA
3ByKa, a¢dexT Jorepa,
TeMOp ¥ TPOMKOCTh
3ByKa; (pU3HUECKUX
BEJIMYWH: IJITHA BOJIHBI,
WHTEHCHBHOCTD 3BYKa,
YpOBEHb HHTEHCHUBHOCTH
3BYyKa; HCCIIEIOBATh
pacmpocTpaHeHne
CEHCMUYECKUX BOJIH,
SIBIICHHE TIOJISIPU3AIIHH;
OIHCHIBATH H
BOCTIPOHU3BOIUTH
JIEMOHCTPAIHOHHBIE
OITTBITHI IO
pacipocTpaHEeHUIO
MIPOIOJBHBIX BOJIH B
MIPYXWHE U B Ta3e,
TIOTIEPEYHBIX BOJH — B
MPY>KUHE U IIHYPE,
OMUCHIBATH IKCIIEPUMEHT

CamocrosTenbHas
paborta.
KontponbsHas pabora
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M0 U3MEPEHHUIO C
nmoMoIibo 3 dekra
Homepa ckopoctu
JIBUXKYIIUXCS 00bEKTOB:
MallIHH,
ACTPOHOMHUYECKHX
00BEKTOB; OOBIICHSITH
pasznnyne 3ByKOBBIX
CUTHAJIOB I10 TeMOpyY U
TPOMKOCTH 3BYKa.
JaBaTb onpeneneHus
TIOHATHH:
AJIEKTPOMArHUTHASI
BOJTHA, Oeryrmas
rapMOHHYECKas
3JIEKTPOMAarHUTHAS
BOJTHA,
TJIOCKOTIOIAPU30BaHHAS
(vutn TIHEHHO-
TTOJIIPU30BaHHA )
AIIEKTPOMAarHUTHAS
BOJTHA, TUIOCKOCTh
TIOJISIPU3AIHH
3IEKTPOMAarHUTHOU
BOITHEI, (DPOHT BOJHHI,
Tyd, pagHoOCBS3b,
MOJTYJISIUS U
JIEMOJTYJISIINS CUTHAIA,
aMIUIATYyTHAS |
YaCTOTHAS MOMYJISLINS;
(U3NUECKUX BETMYMH:
JUTMHA BOJIHBI, TIOTOK




SHEPTUU U TIOTHOCTh
MOTOKA YHEPTUHU
3JIEKTPOMAarHUuTHOU
BOJIHBI, MTHTCHCUBHOCTb
3JIEKTPOMAarHUTHOU
BOJIHEI;, OOBICHATE
3aBUCHUMOCTh
MHTEHCHUBHOCTHU
3JIEKTPOMArHUTHOU
BOJIHBI OT YCKOPEHUS
H3JTyYarolen
3apsiKEHHOM YacCTHUIIbI, OT
pacCTOSTHHS 10
HNCTOYHHUKA U3JTYYCHUSA U
€ro YacCTOTHI; ONHCHIBATh
MEXaHU3M JaBJICHUS
3JIEKTPOMAarHUuTHOU
BOJTHBI,
KJ1acCH(pUIIpPOBaTH
JTMATIa30HbI YaCTOT
CIeKTpa
AIEKTPOMArHUTHBIX BOITH;
OIHCHIBATh OMBIT IO
cOOpKe mpocTeiIero
paanonepenaTInKa u
paaronprueMHIKA

2.4

Ornruka

25

1 http://nsportal.ru -
conuaJibHas CEThb
pabOTHHUKOB

oOpa3oBaHus. 2
http://markx.narod.ru/pic/

JaBaTs onpeneneHus
TTOHATHH:

MOHOXpOMaTH4eCKast
BOJIHA, KOT€PEHTHBIE
BOJIHBI M HCTOYHUKH,

VYcTHbIl onpoc.
Ddusnueckuil TUKTAHT.
CamocTosTenpHas
pabora.

KonTponwsnas padora
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- pusuka B mkone. 3
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MeIaroruuecKux uaeu
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http://www.fizika.ru/ -
CalT JJIs1 y4YUTENEen
(hU3KKK ¥ UX YYCHUKOB. 5
http://www.physics.ru/ -
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school - collection . edu .
ru/ - eqrHAS KOJUIEKIUS
11OPoB

uHTEepdepeHus,
MPOCBETIICHUE ONTHKH,
T pakiys, 30Ha
Openens; GU3NIECKUX
BEJIMYMH: BPEMs U JJTUHA
KOTEpEHTHOCTH,
reoMeTpuiecKasl pa3HOCTh
X0/1a MHTEp(HepUpPYIOIIUX
BOITH, TIEPUOJ U Pa3
perraroniasi CnocoOOHOCTh
TG PaKIOHHON
pemIeTKy; HaOJIroaaTh U
HWHTEPIIPETUPOBATH
(omHMCHIBaTh) pe3yabTaTHI
JIEMOHCTPAIMOHHBIX
9KCIEPUMEHTOB 10
HaOIIO/ICHUIO SIBICHUI
uHTEpPEPEHIIUU 1
I(paKIK CBETA;
(hopMyITHPOBATH TPUHITHIT
Ioitrenca—®penens,
YCIIOBHSI MUHIMYMOB U
MaKCHMYyMOB TIpH
nHTep(hEepEeHITNH BOIH,
YCIIOBHS

TG PAKITTOHHOTO
MHUHUMYMa Ha MIEeTU U
TJIABHBIX MAKCHMYMOB
npu T paKIuy CBETa Ha
peleTKe; OM1uChIBaTh
9KCIIEPUMEHT 110
M3MEPEHHIO UTNHBI
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CBETOBOW BOJIHBI C
MTOMOIIIBIO
JPPaKIOHHON
pelIeTKH; 0OBSICHATh
B3aMMHOE YCHJICHHUE U
oca0bJeHre BOJH B
MPOCTPAHCTRE; JeNaTh
BBIBO/IBI O PACIIONIOKECHUN
TUGPAKIIMOHHBIX
MHWHHUMYMOB Ha 3KpaHC 3a
OCBEIIEHHOM IIEIIBIO;
BBIOHpATh CIIOCO0
TMMOJIYUYCHHU S KOI'€PECHTHBIX
HNCTOYHUKOB, pa3jindyaTb
TG PAKIHOHHYIO
KapTUHY NpU Audpakiiuu
CBETa Ha IICIU U Ha

TG PaKIOHHON
perIeTKe.
Uroro no pazneny 60
Pazgen 3. OCHOBBI CHEIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
1 http://nsportal.ru - DopMyITUPOBATH VYcrHbIi ompoc.
colpajibHas CeTh MOCTYJAThl CIIEUUATIbHON Ddusnueckuii TUKTAHT.
pabOTHHKOB TEOPUHU CamocrosgrenbpHast
oOpa3oBaHHUs. 2 OTHOCHTEIHHOCTH, paborta.
http://markx.narod.ru/pic/ OIIUCHIBATH

3.1 OcHoBrl CTO

- ¢u3mka B mKoIe. 3
http://festival.1september.

ru/articles/ - pectuBann
Mearornueckux uaeh
«OTKpBITHIHA ypoKk». 4

MIPUHIIAITAATBHYIO CXEMY
ornbITa MalkenpcoHa—
Mopnu; 0OBSCHITB
3HAYMMOCTH OIThITa
Maiikenscona Mopiu;
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http://www.fizika.ru/ -

CalT I yUYUTENIEH
(UBKKK ¥ UX YIYCHUKOB. 5
http://www.physics.ru/ -
MaTepualisl o gusuke. 6
WwWWw . ege .edu.ru -
WH(POPMAaITUOHHBIH
noprtain EI'D. 7 http ://
school - collection . edu .
ru/ - equHAas KOJJIEKIUS
11OPoB

OLIEHUBAThH PaNYChl
4epHbIX Jplp. Onpenenars
BpeMsI B pa3HBIX
CHCTEMax OTCUeTa.
CBs13bIBaTh MEXIY COOOM
MIPOMEXYTKH BpEMEHH B
pasabix UCO; 00BACHATH
s ekt 3aMenIeHus
BpeMeHU. PaccunThiBaTh
SHEPTHIO MOKOS U
9HEPTHIO CBSI3U CHCTEMBI
ten. [IpuMensTe
MOJTyYEHHBIE 3HAHUS K
pEeIeHuIo 3a1a4

Hroro no pazgeny

5

Pazgen 4. KBAHTOBAS ®U3UKA

4.1

Kopnyckynsipao-
BOJIHOBOH Iyalli3M

15

1 http://nsportal.ru -
ColaJiIbHas CCTh

pabOTHHUKOB
obpa3zoBaHus. 2
http://markx.narod.ru/pic/
- ¢u3mka B mKoe. 3
http://festival.1september.

ru/articles/ - pectuBann
MeNarornyeckKux uaei
«OTKpBITBEIA ypoK». 4
http://www.fizika.ru/ -
CallT AJis yuuTeneu

(hM3HUKYM ¥ UX YISHUKOB. 5
http://www.physics.ru/ -
MaTepuaisl o gusuke. 6

JlaBaTh onpeneneHus
MOHSITUH: TEIIOBOE
M3ITy4YeHne, abCOMOTHO
YepHOE TEIO,
dbororddekr,
(hOTORIIEKTPOHBL,
(hOTOTOK,
KOPIYCKYJISIPHO-
BOJIHOBOH Ayaju3M,
SHEPreTUYEeCKUi YPOBEHb,
JIMHENYATBIA CIEKTD,
CIIOHTaHHOE U
WHAYLHPOBaHHOE
U3ITy4YeHHue, Jasep,
CaMOCTOATEIbHBIN U

YcTHBIM ompoc.
dusznyeckuii TUKTAHT.
CaMocTosITeIIbHAS
pabora.

KonTtponsuas pabora
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WwWw . ege .edu.ru -
MH(POPMAIMOHHBIH
noprtan EI'D. 7 http ://

school - collection . edu .

ru/ - enrHAas KOJUIEKIIUS
HOPoB

HECAMOCTOATENbHBIN
pa3psabl; pU3HIECKUX
BEJIMYHUH: paboTa BBIXO/A,
KpacHasl TpaHuIia
doroaddekra, SHEPrUsL
HNOHHU3aluU; Ppa3bsACHATDH
OCHOBHBIC TTOJIOXKCHHS
BOJIHOBOM TE€OpUM CBETA,
KBAHTOBOMW TMITOTE3bI
[Inanka, Teopun atoma
BOZIOPO/aA;
(hopMyIHMpPOBaTH 3aKOHBI
TETJIOBOT'O U3JTYICHHS
Buna u Crepana—
bonrMmana, 3aKOHBI
doroaddekra,
COOTHOIICHUS
HEONpeAeIeHHOCTEN
I'efizenOepra, mocTynaTel
Bopa; ouenuBars nnuHy
BOJIHBI e bpoiins,
COOTBETCTBYIOIIYIO
JIBUKEHUIO 3JIEKTPOHA,
KHHETHYECKYIO SHEPTHUIO
AJIEKTPOHA TIPU
doroaddexre, AMUHY
BOITHEI CBETA,
HCITyCKaeMOr0 aTOMOM
BOJIOPO/Ia; OMHCHIBATH
MPUHIIAITAATBHYIO CXEMY
omneita Pesepdopna,
MPEII0KUBIIETO




IJIAHETAPHYIO MOJENb
aToMa; OOBSICHSITH
MPUHLN ACUCTBUA
Jla3epa; CpaBHUBATh
W3JIyYEHHUE Jla3epa C
M3IIY9CHUEM JPYTHX
HCTOYHHKOB CBETA.

4.2

dusnka atoma

1 http://nsportal.ru -
coluaJibHas CETh

paOOTHHUKOB
obpa3zoBaHus. 2
http://markx.narod.ru/pic/
- puzuka B mkone. 3
http://festival.1september.

ru/articles/ - ¢pectusann
MEAATOTMYECKUX UIE
«OTKPBITHIA YpOK». 4
http://www.fizika.ru/ -
CalT AJIs yUnuTENnen
(hM3HUKYN U UX YISHUKOB. 5
http://www.physics.ru/ -
MaTepHaIbl 1o Gu3uKe. 6
Www . ege .edu.ru -
WH()OPMAITOHHBIH
nopran EI'D. 7 http ://
school - collection . edu .
ru/ - eauHast KOJUICKIIUS
11OPoB

4.3

dusrKa aTOMHOI0
spa u
3JIEMEHTAPHBIX
YaCTHII

1 http://nsportal.ru -
conuaJibHas CEThb

pabOTHUKOB
oOpa3oBaHus. 2

JaBaTp onpeneneHus
MOHATHI: AaTOMHOE SI/IpO,
SHEPreTUYECKUI YPOBEHD,
OHEPrusa MOHU3aluu,
CIIOHTAHHOC U
BBIHYX/ICHHOC U3JITYy4YCHUC
cBera. ONMUCHIBATE OIBITHI
Pesepdopaa OmuceiBath
Y CPaBHHBATh MOZEIHN
aroma TomcoHa u
Pesepdopaa. bopa.
JlaBaTb onpeneneHus
MOHSITUI: MacCOBOE
YHUCIIO, HyKJIOHBI,
siepHBIC CHITBI, JedeKT
Macc, SHEpPT U CBSI3H,
yIenbHAsI SHEPTHUS CBSI3U
aTOMHBIX S7Ep,
PaaroOaKTUBHOCTE,
aKTUBHOCTb
PaArOaKTHBHOTO
BEIIEeCTBa, IEPUOJT
roJrypacmana,
HCKYCCTBEHHasI
PaArOaKTUBHOCT,

YcTHBI ompoc.
Ddusnyeckuii TUKTAHT.
CaMocTosITeNbHas
pabora.

VYcTHbIl onpoc.
Ddusnueckuii TUKTAHT.
CamocrosgTenbpHas
pabora.
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http://markx.narod.ru/pic/
- pusuka B mkone. 3
http://festival.1september.

ru/articles/ - pectuBanp
MeIaroruuecKux Uaeu
«OTKpBITHINA ypok». 4
http://www.fizika.ru/ -
CalT 151 yuuTesnen

(hU3KKY ¥ UX yYCHUKOB. 5
http://www.physics.ru/ -
MaTepualisl 1o gusuke. 6
WwWw . ege .edu.ru -
WHPOPMAITOHHBIH
noprtain EI'D. 7 http ://
school - collection . edu .
ru/ - eqrHAS KOJUIEKIUS
11OPoB

SJIepHbIE PEaKINH,
9HEPreTUYECKUN BBIXOJ
SIIEPHON PEAKLUH,
LeMHas siAepHas peaxius,
K09 puUeHT
Pa3MHOXKEHUS HEUTPOHOB,
KpUTHYECKas Macca,
peaxkTopsI-pa3
MHOKHUTENH,
TepMosiZiepHas peakiusl.
CpaBHHUBAThH CBOWCTBA
IIPOTOHA U HEUTPOHA.
OnuceIBaTh IPOTOHHO-
HEUTPOHHYIO MOJIENb
sapa. OnpenenaTs cocTaB
STIEp Pa3IMIHBIX
3JIEMEHTOB C TIOMOIIHIO
Tabiuubsl Menzeneesa.
N300paxath 1 YUTaTh
CXEMBbI aTOMOB.
ITepeuuncnsates u
OIHCHIBATh CBOMCTBA
SNIEPHBIX CHII. BBauciare
nedeKT Macc, JHEPTUI0
CBSI3H U YICNBHYIO
SHEPTHIO CBS3H.
[epeuncnsats BUABI
PaMOaKTUBHOTO pachaja
ATOMHBIX SIEP.
CpaBHUBaTh CBOMCTBA
anb(da-, Oera- u ramma-
W3IIy4eHU. 3anuchiBaTh
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MpaBUJia CMEIICHUS MTPH
PaMOaKTUBHBIX
pacnanax. OnpenensiTh
3JIEMEHTHI,
o0pa3yromuecs B
pe3ynbTare
paannOaKTHUBHBIX
pacnajzioB. 3aUCHIBATh,
OOBSCHSITH 3aKOH
PaZMOaKTUBHOTO paciaja,
YKa3bIBaTh I'PAHHULIBI €10
MIPUMEHHUMOCTH.
OrmpenensiTs B
KOHKPETHBIX CUTyalUsIX
YHUCIIO HEPACIaBIINXCS
sJIep, YHCII0
pacmaBImxcs sep,
Mepro/ Moypacrana,
aKTHBHOCTD BEIIECTBA.
ITepeuuncnsates u
OIHCHIBAaTh METOIBI
HaOIIOIeHNS 1
perucTpanuu
AIEMEHTAPHBIX YACTHII.
HabmomaTs Tpekn anbga-
YaCTHII B KaMepe
Bunbcona.
PerucrpupoBarts siyiepHbIC
W3ITyYeHHSI C TIOMOIIHIO
cuéruuka ['eiirepa.
Onpenensite UMITYJIbC U
SHEPTHIO YaCTHIIBI IIPH




JIBIDKEHUU B MATHUTHOM
noze (mo ororpadusm).
3anuchIBaTh sJIEpHBIE
peaxmuu. OnpenensiTh
MPOIYKTHI SIEPHBIX
peakuuid. PaccuntsiBaTh
SHEPIUYECKUN BBIXOJ
SIIEPHBIX PEAKLIMIA.
OnuceIBaTh MEXaHU3MBI
JIEJICHUS siiep U LIETHON
SIZIEPHOM pEeaKIIvu.
CpaBHUBATH SIEPHBIE U
TEepPMOsiZIepHBIE PEAKIINU.
OOBSICHATH TIPHHITATIHI
YCTpOICTBA U PaOOTHI
SIIEPHBIX PEAKTOPOB.
YyacTBOBaTh B
00CyXIeHUH
MPEUMYILECTB U
HEJIOCTaTKOB SIZIEpHOU
SHEPrE€TUKU.
AHanu3upoBaTh
OMACHOCTh SIAEPHBIX
V3IIYyYEHUH [ 5KUBBIX
OpraHU3MOB.
[lepeuncnsaTe OCHOBHBIE
CBOICTBA 3JIEMEHTAPHBIX
yacTull. Beiienste
TPYIIIBI 3JIEMEHTaPHBIX
yactull. [lepeuncnsare
3aKOHBI COXpaHEHNUS,
KOTOPBIE BBIITOJIHAIOTCS




MIPU IPEBPALLCHUSIX
yactull. OnuceIBaThH
MPOLIECCHl AHHUTUIISIIUN
YaCTHI] ¥ aHTUYACTHI] U
POXIEHUS 3JEKTPOH-
MO3UTPOHHBIX Tap.
HaseiBaTh U cpaBHUBATH
BH/IbI (YHIAMEHTAIbHBIX
B3auMMOJEHCTBUI.
OnuceBaTh poib
YCKOpUTEJIEH B U3YUEHU U
3JIEeMEHTapPHBIX YaCTHIL.
HasbiBaTh OCHOBHBIE
BHJIbl YCKOpUTENEH
3JIEMEHTAPHBIX YaCTHIL

Hroro no pazgeny

25

Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1

OneMeHThI
ACTPOHOMHH U
acTpodu3uKn

12

1 http://nsportal.ru -
ColaJIbHas1 CCTh

pabOTHHUKOB
obpa3zoBaHus. 2
http://markx.narod.ru/pic/
- ¢u3mka B mKoIe. 3
http://festival.1september.

ru/articles/ - pectuBann
NeJaroruyeckKux uaen
«OTKpBITBIA ypoKk». 4
http://www.fizika.ru/ -
CalT AJis yuuTeneu
(U3MKK U UX YIEHUKOB. 5
http://www.physics.ru/ -

JlaBaTb onpeneneHus
MOHATHI: HeOecHast
cthepa, SKIHITHKA,
HeOCCHBIN SKBATOP,
MOJTIFOC MHPa, OCh MHpA,
KPYT CKIIOHEHHS, TIPSIMOE
BOCXOJKIICHHE,
CKJIOHEHHE, MapallIaKc,
napcex,
aCTPOHOMHUYECKas
€IMHHUILIA, TICPUTEITHIA,
atenwii, COTHEUHOE
3aTMEHUE, TYHHOE
3aTMEHUE, TTAHETHI

YcTHBIM ompoc.
dusznueckuii TUKTAHT.
CaMocTosITeIIbHAS
pabora.
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MaTepuaisl o gusuke. 6
Www . ege .edu.ru -
WH(POPMAITUOHHBIH
noprtain EI'D. 7 http ://
school - collection . edu .
ru/ - enrHAas KOJUIEKIIUS
11OPoB

36MHOM I'PYIIIBL,
TIJTaHETHI-TUT AHTHI,
acTepou/i, MeTeop,
Mereopurt, otochepa,
CBETUMOCTb,
npotybepaHel, myibcap,
HEUTPOHHAs 3BE3/1a,
yépHas bIpa,
MPOTO3BE3/a, CBEPXHOBAS
3Be3/1a, TaJlakTHKa,
KBa3ap, KpacHOe
CMEIIeHNE, TEOpHUs
Bonwuioro B3phiBa,
Bo3pacT BceneHHoil.
Brigensats ocoOeHHOCTH
cucremsl 3emiisi— JlyHa.
DopMynUpoBaTh U
3aMMChIBaTh 3aKOHBI
Kemnepa. OmuceiBaTh
crpoerne CoTHeIHOH
cucremsl. Ilepeuncnsartob
TJTAHETHI U BB MAJIbIX
Ten. OnuchBaTh
crpoeHue ConHua.
[lepeuncnsaTh THITMYHBIE
TPYIIBI 3BE€31, OCHOBHBIE
¢dusnueckue
XapaKTEPUCTUKH 3BE3L.
OnuckIBaTh SBOIOIIUIO
3BE3/1 OT POKACHUS JI0
cmeptu. HaseiBaTh camble
SIpKHE 3BE3/IBI U




cosse3aus. llepeunciars
BU/bI TATAKTHK,
ONHUCHIBATh COCTaB U
CTpPOCHUE TallaKTHUK.
Brinenate MiteuHbIn
MYTh CPEIH APYTUX
ranakTuk. OnpenesnsiTh
Mecto ColTHeUH O
CHUCTEMBI B HEH.
OrneHrBaTh MOPSAOK
paccTosiHU 710
KOCMHYECKHUX 00BEKTOB.
PaGoraTs B mape u rpymiie
MIPH BBITOJTHCHUH
MPAaKTUYECKUX 3aJaHUM.

Hroro mo pasaeny 12

Pazjen 6. PUSUMYECKUN MPAKTUKYM

6.1 duznuecku 16 16
MPaKTHKYM
Uroro no pazneny 16

Pazgen 7. OBOBIIAIOUIEE IOBTOPEHUE

CucreMaTH3anus 1
00001IEeH e
MPEAMETHOT O
COJICPIKAHUS U
OIIBITa

7.1 15

JeATeTbHOCTH,
MIPUOOPETEHHOTO
MIPH U3yYCHUHN




Kypca pusuku 10 —

11 xmaccoB
Hroro mo pazneny 15
PezepBHOE Bpems 10
OBHIEE KOJIMYECTBO 170 16

YACOB I1O ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» dusuka, 10 kinacc/ KacbsinoB B.A., O0111ecTBO ¢ OrpaHUYEeHHOM
oTBeTCTBEHHOCTHIO «/IPODA»; AkimonepHoe obmectBo «3naTenbcTBo
«IIpocBenieHue»

» ®usuka, 11 kinace/ KacwsnoB B.A., O011ecTBO ¢ OrpaHMUYeHHOM
OoTBETCTBEHHOCTHIO «JIPODAY; AxkuionepHoe o61ecTBo «M31aTeabcTBO

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1 ®usuka. Yraoyonenusiid ypoBeHb. 10—11 kiaccel : pabodast mporpaMmma K
muanu YMK B. A. KacesiHoBa: yueO6HO-MeTOIMueckoe mocodue / B. A.
Kacesnos, U. I'. BmacoBa. —M. : Jlpoda

2 ®wuzuka. 10 k1. Yroy6aeHHbIl ypoBeHb : yueOHuk / B.A. KacesHoB. — 5-¢
u3a., crepeotut. — M. : JIpoda

3 ®usuka. 11 k. YruybneHnHsiil ypoBeHs : yueOHuk / B.A. KacksHOB. — 5-¢

u3a., crepeotun. — M. :Jlpoda

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
1 http://nsportal.ru - corranbHas ceTh paOOTHUKOB 00pa30BaHMS.

2 http://markx.narod.ru/pic/ - pusuka B mkoure.


http://nsportal.ru/
http://markx.narod.ru/pic/

3 http://festival.1september.ru/articles/ - pecTuBanp negarornyeckux uiaeh
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ans yuurenein GU3MKH U MX YIYCHUKOB.

5 http://www.physics.ru/ - maTepuabsl o Gu3MKe.

6 www . ege .edu.ru - uadopmanmonnsiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomiekuus [{OPos
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