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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE CpelHEero oOmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXEHMH W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mporpammsbl, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroMm (enepanbHOl paboueil mporpammbl Bocniutanus U Konmeniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3aALUAX
Poccuiickon ~ @enepaunu,  pealn3ylOIIUX  OCHOBHBIE oOpa3oBaTeyibHbIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpeaenser o0s3aTeNbHOE PEAMETHOE COJIEPKAHUE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHSI TEM U pPa3JieioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Tpolecca, BO3PACTHBIX OCOOEHHOCTEH — O00yYarouiuxcs.
[Iporpamma mo @usuke Aa€T MpeACTaBICHHE O IENsIX, COAEp>KaHWHU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOyYalOUUXCS CpeACTBaAMU
yuebHoro npeamera «Pu3nkay Ha yriayOoJ€HHOM ypOBHE.

N3yuenue kypca (usuku yriayOnE€HHOTO YpOBHS IO3BOJSET peaju30BaTh
3a/1ayu MPOPECCHOHAIBHON OpPHEHTAIIMM, HAIIPABJICHO HA CO3JaHUE YCIOBUU IS
NPOSIBIICHUS CBOUX HHTEIUIEKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaxIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOIUMBI [JIsl TPOJOJDKEHUsT O00pa3oBaHUS B
opraHuzanuax mpodeccHoHaTbHOTO O00pa3oBaHUA [0 PA3IMYHBIM  (UBHKO-
TEXHUYECKUM U MWH)XEHEPHBIM CIEIUATBLHOCTSIM.

B nmporpamme 1o (QusMke ONpeAenstoTcs IUIaHUPYEMble  pe3yibTaThl
OCBOCHUS Kypca (DM3MKU Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHMs: JIMYHOCTHEIE,
METanmpeIMeTHbIE, TpeaMeTHble (Ha  yrayonméHHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM JuIsi pa3paboOTKH TpeOOBaHUM K JIMIHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYyYaroNIMXCs, OCBOMBIINX
nporpaMMmy 1o (uU3MKEe Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHHS —Ha
yIi1yONE€HHOM YPOBHE, SIBIISIETCS] CUCTEMHO-/1E€ATEIbHOCTHBINA MOIXO/.

[Iporpamma o (pu3uKe BKIFOYACT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUA Kypca (HU3WKH Ha YrIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTATHI [10 T01aM O0YUECHUS;

cozepkanue yueOHoro npeamera «®Pu3ukay Mo rogam 00y4eHus.

[Iporpamma mo ¢u3nKe HWMEeT NPUMEPHBIA XapaKTep W MOXKET OBITh
MCIIOJIb30BaHa YUUTEIAMU (DU3UKHU ISl COCTABICHUS CBOMX PAOOYMX MPOTpamMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXKHOCTH ISl  peaiM3aldd  Pa3IMYHBIX METOJUYECKHUX
MOAXOA0B K MpernojaBaHvi0 (PU3NKU Ha YINIYOJIEHHOM YPOBHE MpU YCIOBUU
COXpaHEHHMs 00s13aTeNIbHON YacTU COAEPKAHUS Kypca.

®du3nka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B



KayecTBe y4eOHOro mpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMM 00 okpy:xaromem Mupe. [IIKoapHbIN Kypc (HU3UKH — CUCTEMOOOPa3yIOIIHi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJBKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUMN, HU3YYaeMbIX XHUMHUEH, OUOJIOTHEH,
dbuznueckor reorpadgueit u actpoHomued. Mcmonb3oBaHHE W AKTUBHOE
npUMeHeHUe (U3MYECKUX 3HAHUN ONPENENWIO XapakTep U OypHOEe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUA B c(epe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJYYE€HUs HOBBIX MAaTE€pHajOB C 3aJaHHBIMU CBOWMCTBamu. M3yueHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHME €CTECTBEHHO-HAYYHOMU
KapTHHBI MHUpa oOydaronierocsi, B (OpMUpOBaHUE YMEHUU MPUMEHATh HAyYHbBIN
METO/ TTO3HAHUSI TIPU BHIMIOJIHEHUH UMW YUEOHBIX UCCIIEIOBAHUM.

B ocHoBy Kypca (hu3uKH Ha ypoBHE cpeHEro o01ero 0opa3oBaHusl MOJI0KEH
pAI uael, KOTOPbIE MOKHO PACCMaTpPUBATh KaK MIPUHIMIIBI €T0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOU, TaK U COBPEMEHHOMN (DU3HKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW Marepuayn Kypca (QU3MKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBusiercs
(dbopMUpOBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MAaTE€pUHU, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeaosiaraeT HCHOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMala (PU3NYECKON HAyKH, OCMBICICHUE CBA3U PA3BUTHUSA
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C  MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢uzuku yriry0iaEéHHOTO YpPOBHS
IIPEAIIOIAracT 3HaKOMCTBO € IIUPOKUM KPYIrOM T€XHMYECKUX U TEXHOJIOTMUYECKUX
MPWIOKEHUM HM3YYCHHBIX TEOPUM M 3aKOHOB. [Ipum 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX TMPEACTABICHUA M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, H
TE€XHOJIOTHH.

Hoea 3xkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS AJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW U TEXHOJIOTHH, a TakXKe OOCYKICHUS
npo6JieM palMOHATBHOTO MPUPOIONOIB30BaHUS U 3KOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (U3MKE JOHKHO ObITh MOCTPOEHO Ha
MPUHIMIAX CHCTEMHO-AEATEIFHOCTHOTO moaxoaa. Jius Gusuku peamuzamusi 3TUX
MPUHITUIIOB 0a3MpyeTCsl Ha UCTIOIB30BAHUH CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MMOCTOSTHHO JeHCTBYyIoMero ¢akropa ydeOHoro mporecca. Jms yrmy6aéHHOTO
YPOBHA — O3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHHUYECKOIO0 OSKCIIEpPUMEHTA,
BKJIIOYAIOIIETO (PPOHTANIBHBIE YUEHUUYECKUE OMBITHI IPU U3YYECHUU HOBOTO



Marepuala, 1abopatopHbie paboThl U pabOThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI
nBa crmocoba peanuzanuu (PU3MYECKOro TMpakTuKymMa. B mepBom  ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 xnaccos, nubo mocie nepBoro u
BTOPOr0 TOJYrOAMM B KaXJAOM M3 3THUX KIaccoB. Btopoil cmocod — 3T10
uHTerpaiuss paboT MpakTUKymMa B CHUCTEMY JabOpaTOPHBIX pabOT, KOTOpPHIE
MPOBOJSITCS B Tpoliecce u3yueHus paszaena (temsl). [Ipu stom mox paboramwu
MPaKTHKyMa TTOHUMAETCSl CaMOCTOSATEIbHOE HCCIEAOBaHUE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 00001mEHHOTO BHUa O€3 OMIAaroBO HHCTPYKIIUH.

B mporpamme mo (Qu3MKE CHCTEMa YYCHHYECKOTO DKCIICPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa TpEeJCTaBlieHa €IUHBIM IepedHeM. Brioop
TEMATUKH JIJIS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OOT OCYIIECTBIISICTCS
y4aCTHHKaMU 00pa30BaTeIbHOIO MPOLiecca UCXOs U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUS W OCHAIeHUs KaOuHeta Qusuku. [Ipm sToM obOecmeunBacTCs
OBJIaJICHWE OOYYaIOMUMUCS YMCHHUSAMHU TPOBOJHWTH TNPSIMbIe M KOCBCHHBIC
U3MEPEHUs, WCCJICAOBAHMUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH W TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIIOKCHHBIX THITOTE3.

Bonbiioe BHMUMaHWE YACNISCTCS PEIICHUIO PACUETHBIX M KAYCCTBEHHBIX
3amau. [Ipu 3TOM Mg pacUETHBIX 3aJlay MPUOPUTETOM SIBJISIOTCS 3aJadd C SIBHO
3aJlaHHON U HESIBHO 33JIaHHON (PM3MUYECKOW MOJIEIbIO, TO3BOJIAIOIINE MTPUMEHSThH
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjienia Kypca, Tak U
UHTETPUPYS NMPUMEHEHNE 3HAHUM U3 Pa3HbIX pasnenioB. J{Jis KauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIpEACKa3aHUe MPOTEKaHUs
bu3nuecKkuXx SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH >KM3HHU, TpeOyrolre BhIOOpa
buznuecKoi MOIENH ISl CUTYyaIluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanmsimu DPIOC COO k wmarepuaigbHO-
TEXHUYECKOMY OOECIICUeHHUI0 Y4eOHOro mnporecca Kypc (GU3UKH YriayOoJEHHOTO
YPOBHS Ha YPOBHE CPEJHETO 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
npeaMeTHOTo KabuHeta. B kabuHere (U3MKUM JOMKHO OBITH HEOOXOJMMOE
nabopaTopHoe OOOpYJOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
(¢u3nKe y4YeHMUYECKHX ONBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTUKyMa, a
TaK)Ke JEMOHCTPAIMOHHOE 000pyAOBaHHE.

HlemoHcTpanimonHoe oOopynoBaHue (opmMupyercs B COOTBETCTBUU C
MPUHIIMIIOM MHUHUMAJIBHOW  JOCTATOYHOCTH ©  O0ECIeYMBaeT IMOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JAEMOHCTpAIUN IS
WCCJICIOBAHNUS  WM3y4YaeMbIX  SIBICHWW W  TPOIECCOB, OMIHUPUICCKUX H
(byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHHYECKUX TPUMEHEHUH.

JlabopatopHoe 000OpymOBaHWE I YYEHUYECKUX TMPAKTHYECKUX padboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMILUIEKTOB M OOECIIEYMBACTCA B pacuérte
OJTHOTO KOMIUIEKTA Ha IBYX OOydJaromuxcs. TeMaTndeckne KOMIUICKTHI



1a00paTopHOTrO OOOPY/IOBaHUSl JOJKHBI OBITh TMOCTPOCHBI Ha KOMILJIEKCHOM
MCIIOJIb30BAaHUU AHAJIIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LU(PPOBBIX JTAOOPATOPUIA.

OCHOBHBIMM LIEJISIMU M3Y4E€HHsSI (QU3UKU B oOLIEM OOpa30BaHUU SIBIISIFOTCS:

(dopMHUpOBaHUE MHTEpECA U CTPEMJICHUS O0YYaIOIIUXCS K HAYYHOMY
WM3YYEHUIO TOPUPOJABI, Ppa3BUTHE HX HMHTEIUVIEKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IMO3HaHUA U (popmMupoBaHue
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

(dopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4YeHUs OCHOB
CTpOEHUSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UYECKUX
3HAHUM U HaYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poNu (PU3MKU I PAa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOKHBIX cdepax Oyayiein
npodeccuOHaIbHOM JIESITENIbHOCTH, CBA3AaHHBIX C (U3MKOW, TMOATOTOBKA K
JanbHeieMy oOy4eHHIO B 3TOM HaNpaBJICHUU.

JlocTkeHue 3TUX 1efiel 00ecreurnBaeTcs peleHueM CIIeAyIomuX 3a1ad B
npolecce u3y4eHus Kypca pU3MKN Ha YPOBHE CPEITHEro 00111ero 00pa3oBaHMUs:

NpUOOPETeHNE CUCTEMBI 3HaHHK 00 OO0LMX (U3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYSIpHYI  (PU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS JIJIST OOBSICHEHUS
buznueckux SIBICHUN B MPUPOJE U IS MPUHATHS MPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB pEIIeHMsS] Ppa3IWYHBIX 3a/lad C SIBHO 3aJaHHOU
dusznueckor MONENblo, 3a/lad, MOAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/IaHUE
¢usnyeckoil Mojenu, aJeKBaTHOM YCJIOBHMSIM 3aJadyd, B TOM 4YHCIE 3aJad
VMHXEHEPHOI'O XapakTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TPUHLMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA HAa OKPYKAIOILYIO CPELY;

OBJIaJICHUE METOJAaMU CAMOCTOSITENIBHOIO IUIAHUPOBAaHUS M IPOBEICHHUS
Gu3nYecKNX OSKCIEPUMEHTOB, aHalIM3a U HMHTEepOpeTanuud uHpOpMaluy,
OIpEJENIEHMS] JOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHS YMEHUM NPOEKTHO-HCCIENOBATEIBCKOM,
TBOPYECKOM AEATENBHOCTH;

pa3BuTHE MHTEpEca K cepaM NpodhecCHOHAIBHON E€ATeNbHOCTH, CBI3AHHOU
¢ (pusukoi.



B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrayOn€HHBIA ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®du3mka» Ha YpPOBHE CpEIHEro OOIIeTro
oOpa3zoBaHus BbIOMpaeTcs OO0yYalOIMMHUCS, IUIAHUPYIOIMIMMHU MPOJIOJIKEHUE
o0pa3oBaHus M0 CHEUUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha u3ydenue pusuku (yrinyO0n€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus oroautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemerii B mporpamMmme 1o (U3HKE TMEpeueHb J1abopaTOPHBIX H
NPaKTUYECKUX pabOT SABIAETCS PEKOMEHIOBAHHBIM, YYHUTEIh JeaeT BBIOOP
NPOBEACHHUS JIADOPATOPHBIX pPabOT M OMBITOB C YYETOM WHIAWBHUIYaITbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTO NO3HAHMS NPUPOABI.

®duszrka — pyHIaMeHTalbHasg HayKa o npupojae. Hay4unslilt MeTo] mo3HaHUS U
METO/IbI UCCIICIOBAHUS (PU3NUECKUX SIBIICHUM.

OKCIEpUMEHT M TEOpHUs B MpoIlecce MO3HaHusl npuponbl. HabmroneHue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIMYMH (aHAJIOTrOBbIE M IU(pOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBHIE CHUCTEMBI).

[TorpemHoct  u3MepeHuUd  PU3MYECKUX  BEIUYMH  (aOCONIOTHAsT U
OTHOCHUTEIIbHA ).

MopenupoBanue (PpU3MUECKUX SBICHUN U MPOIECCOB (MaTepHaibHas TOYKa,
aOCOJIFOTHO TBEPJIOE TEJIO, WJICAIbHAS JKUIKOCTh, HWJCabHBIA Tra3, TOYCUHBIN
3apsin). ['unoreza. @usnyueckuii 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTU. Du3nueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAayYHOU KapTUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue cwiibl TOKa W HAaOpsDKEHUST B LENH IMOCTOSIHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ HU(ppoBoit naboparopueit nmo ¢usmuke. [Ipumepsl u3zMepeHus
(bu3MUecKrX BEITUYHH MPU TOMOIINA KOMITBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABukeHHUE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a7]a4l MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro IMPOCKUMH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpOCTh (CpenHsis CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOpPEHUE MATEpPUATIBbHOM TOYKH, UX IPOEKIMM HA OCU CUCTEMBbl KOOpJHHAT.
CnoxeHue nepeMelieHuii U CJI0KeHHe CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBoOogHoe majeHue. YCKOpeHHE CBOOOTHOTO majicHUsA. JIBIKEHHE Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPH30HTY. 3aBHCUMOCTh KOOpPJAMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKH OT BPEMEHU U UX TPaPUKH.



KpuBonnHentnoe  nBuwkeHue. JIBWKEHHE  MaTEpUAIbHOM  TOYKH IO
OKPY>KHOCTU. YTJoBas M JIMHEWHas ckopocTh. [lepuoa m vactora oOparieHusl.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HIIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTepUATbHOU TOYKHU.

TexHuueckue YCTpPOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: CIUAOMETD,
IBWKCHHE CHApsAOB, LIEMHbIE, IIECTEPEHYATHIE M PEMEHHBIE IEpelayH,
CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucTemMbl OTCYETA, WILIIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTUK
JIBKEHUSI.

CrniocoObl HcclieToOBaHUS IBHXKEHUM.

Nnntoctpanus npeaeapsHoro nepexoia U NBMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MEXaHU3MOB.

[TaneHnue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne ckopocT npu JBUKEHUH 0 OKPYKHOCTH.

[IpeoGpazoBaHue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeW, TPAaCKTOPUM, CKOPOCTEW IBUKEHUSI OJHOTO M TOTO K€
TE€Ja B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO JABUKEHUSA C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenue YCKOPEHUS CBOOOTHOTO NaJICHUS (pexoMeHI0BaHO
WCIIOJIb30BaHuE ITU(PPOBOI Ta00paTOPUN).

N3yuenue nBWKeHUsT Tena, OpPOIIEHHOTO Topu3oHTanbHO. [IpoBepka
THUIIOTE3bl O MPSAMOW MPONOPLUMOHAIBHOM 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTBIO TEJIA.

N3ydeHne IBHKEHUSA Tella IO OKPYKHOCTHM C IIOCTOSSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojia OOpalleHus] KOHMYECKOro MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[TepBriit 3akoH HproroHa. MHepumanbeHble cuctembl oTcuéra. [IpuHumn
otHocuTenbHOCTH ['anwmied. HenHepunanbHble cUCTEMBI OTCUETA (ONpeEnEsEHuE,



MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HproTOHa 1111 MaTepruagbHON TOUKHU.

Tperuii 3akoH Hpr0TOHA 1711 MaT€pUAIbHBIX TOYECK.

3aKOH BCEMHPHOTO TATOTEHHS. OJKBHUBAJECHTHOCTh T'PAaBUTAIMOHHOW U
VHEPTHOMN MacCCHI.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TAJEHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO IUJIAHETHI W OT Treorpauyeckod MmUPOThL. JIBUXKEeHME
HeOEeCHBIX TeJ U UX cyTHUKOB. 3akoHbl Keruiepa. [lepBas kocmMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Ttema, nBuxkyuerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuiia TpeHHMS CKOJIBKECHHS W CHJIa TPEHHUS
nokosi. Koaddumment tpenus. Cuna CONMpPOTUBICHUS] TPU JBMXKCHUU Tela B
KUJKOCTU UJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHHS.

HMasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOHCTBA M TEXHOJIOTUYECKHUE TMPOLECCHI: MOAMIMITHUKH,
JB)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBuKeHUs Tell B MHEPLUHUAIBHBIX U HEMHEPIHMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByx nUIMHIPOB WIM IIAPOB PA3HOM MACChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBbHONU CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEH  MPWIOKEHHBIX K  Tely CHI C
IIPOU3BEACHUEM MACCHI TE€Ja HA €ro YCKOPEHNUE B UHEPLUAIBHON CUCTEME OTCYETA.

PaBeHCTBO cuJ1, BO3HUKAIOIIUX B PE3YJIbTAaTEe B3AUMOJACUCTBUS TEI.

HN3mepenne Mmacc mo B3auMOJECHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM ITOABEME U MAJCHUH.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHHS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomul, nPAKMuUKyMm.

N3mepenue paBHOJIECUCTBYIOLIEH CUII MPU JIBHXKEHUU OpPYyCKa MO HAKIOHHOW
IIJIOCKOCTH.

[IpoBepka rumnore3sl 0 HE3aBUCUMOCTH BPEMEHU JBUIKEHHUSI Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33IaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
pe3nHOBOM 00pa3iie, OT uX JepopMalnH.

N3yueHne nBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3



NErKui OJIOK.

N3mepenue koadduiirieHTa TpeHUsSI MO BEJIUYMUHE YIJIOBOro KoddduineHta
3aBucuMocTH Frp(N).

UccnenoBanue nBuxkeHus OpycKa MO HaKJIOHHOM IIIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydenune NBUXKEHHS TPpy3a HA BaJy C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpAOe Teno. [locTynmarenbHOe W BpalllaTeIbHOE JBHKCHUE
TBEpAOro Tena. MOMEHT CHJIBl OTHOCHUTEIIBHO OCHU BpaiieHus. I[linedo cusl.
CioxxeHue cuil, MPUJIOKEHHBIX K TBEpOMY Tenry. LIeHTp TskecTu Tena.

VYcioBust paBHOBECHS TBEPIOTO Tea.

VYcroitunBoe, HEyCTOHYMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuueckue yCTPONCTBA M TEXHOJOTHMYECKHE MPOILECChl: KPOHIITENH,
CTPOUTEIBHBIN KPaH, pelI€TYaThie KOHCTPYKIIMH.

Jemoncmpayuu.

Y cioBus paBHOBECHS.

Bunel paBHOBeCHs.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne ycimoBU paBHOBECHS TBEPAOrO TeNa, HMMEIOLIETO0 OCh
BpalICHUSI.

KoHcTpynpoBaHre KpOHIITEHHOB M PACYET CUJ YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPIOTO TEIA, UMEIOIIETO IJI0IIA/Ib ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmitysibc MaTeprualibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOUeK. LleHTp Macc
CUCTEMBI MAaTepUAIIbHBIX TOUEK. TeopeMa 0 IBMKEHUU LIEHTpa Macc.

NMiynibe cuiibl 1 U3MEHEHHUE UMITYJIbCa TEJA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBIDKEHHE.

MomMeHT umiynbca MaTepUalIbHOM TOUYkHU. lIpeacraBiieHuMe O cCoXpaHeHUH
MOMEHTA UMITYJIbCa B LIEHTPAJIbHbBIX MOJIAX.

PaGora cuiael Ha MamoM W Ha KOHEYHOM mepemenieHuu. [ 'padudeckoe
MpecTaBieHrne paboThI CHIIBIL.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi MarepualbHOW TOuku. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUATBbHON TOUYKHU.

[loreHnmanbHble M HENOTEHUMANbHbIE CUibl. [loTeHIManbHAas SHEpPrus.
[ToTenmnmanpHaast sHEprHUst ynpyro nedhopMupoBaHHONW TpYKuHBIL. [loTeHIManbHas
JHEprus Tella B OJHOPOJHOM TIpaBHUTAlMOHHOM mnone. [loTeHnumanbHas sHeprus
TeJa B IPaBUTALIMOHHOM I10JI€ OJJHOPOJIHOIO 1Iapa (BHYTpHU U BHE Iiapa). Bropas



KOCMHUYECKas CKOPOCTh. TPEThsl KOCMUYECKasi CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIUATBHBIX CHUJ C W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHEHHSI MEXaHUYECKON SHEPTHUMU.

Yrpyrue v Heynpyrue CTOIKHOBEHHUS.

YpaBHenue bepHymM i HWACATBHOM XKHUAKOCTH KaK CJEICTBHE 3aKOHA
COXpPAHEHUSI MEXaHUYECKOW YHEPIUHU.

TexHuueckue ycTpoNCTBAa M TEXHOJIOTHUYECKUE MPOLIECCHI: ABMIKCHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTONET, THUPOCKON, (QUIYpHOE KaTaHHE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeaktrBHOE IBUXKEHHUE.

N3Mepenne MOUTHOCTH CUITBL.

N3meneHue sHepruu Teaa mpyu COBEPIICHUH PaOOThI.

B3aumHble nipeBpallleHrs] KHHETUYECKOW M MOTEHIIMAIBHON SHEPTUl NpH
JEUCTBUU HA TEJIO CUJIbI TSXKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUH MPU CBOOOTHOM MaCHUH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

N3mepenue uMityibca Teaa mo TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TSATH, CKOPOCTH MOJEINHN AJIEKTPOMOOUIISE U MOIIIHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHrne KHHETUYECKOW SHEPTUH TeJIa IO TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIUATBHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHIIBI
TPEHUSL.

Onpenenenne pabOThl CHIIBI TPEHHUS TPH JABWKCHHH Tella 10 HAKIOHHOM
IJIOCKOCTH.

Pa3nen 3. MojiekyaspHasi pu3uka 1 TEpMOAHMHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU meopuu.

OcCHOBHbBIE TMOJOXKEHUSI MOJEKYIsipHO-KUHeTH4Yecko Teopuu (MKT), ux
ombITHOEe oOocHOoBanme. Jluddysus. bpoyHoBckoe aABWKEHHE.  XapakTep
JNBH)KEHUS W B3aMMOJCHCTBUS 4YacTHI[ BellecTBa. MoJenu CTpOEHUs Tas3oB,
KUJAKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX
Mozeneii. Macca u pasmepsl Moiiekynl (aromoB). KonmuecTBo BelecTsa.
[TocTostHHas ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. lllkana
temneparyp Llenbcus.

Mogenp neabHOTO ra3a B MOJICKYJISIPHO-KMHETUYECKONW TEOPUU: YACTHUILIBI



rasza JIBH)KYTCs XaOTHYECKH U HE B3aNMOJEUCTBYIOT IPYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Knaneiipona. AOcontoTHas
temreparypa (mkana temneparyp KensBuna). 3akon Jlanbsrona. M3omnporecch B
UJeanbHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
Mpe/ICTaBIEHNE U30IPOLIECCOB: U30TEpMa, N30X0pa, u3o0apa.

CBs3p  MEXIy JaBICHUEM M CPEAHEHM  KUHETUYECKOW  JHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ MJI€aJbHOro raza (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UJI€aJIbHOTO T'a3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOM DHEPTUEN NOCTYNATEIBHOIO TEMJIOBOTO JABUKEHUS €€ YaCTHLL.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: TEPMOMETP,
OapomeTp, MOJyYeHUEe HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BU>KEHUS YaCTHUL BELIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JBUKECHUS.

Huddy3us xxugkocrei.

Mopaens onbiTa [lTepha.

[IpuTs>keHre MOJIEKYIL.

Mogenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccienoBanue n30IMpoIeccoB.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBICHMS TEIUIOBOTO PABHOBECUS MU
TEIJI000MEHE MEXIy TOpsSUei M XOJI0THOM BOJOM.

N3ydeHne H30TEpMHUECKOrO Ipolecca (PEeKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoi 1abopaTtopun).

N3ydeHne n30XOpHOro mporuecca.

N3yuyenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUs COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunel.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIIHUX YCIOBUM JIs
TEPMOJUHAMUAYECKON CUCTEMBI. BHEeNIHME U BHYyTpeHHUE napameTrpsl. [lapamerpsl
TEPMOJIUHAMHUYECKOW CHUCTEMBI KaK CPEIHUE 3HAUYEHUs BEJIUYMH, OIMCHIBAIOIINX
€€ COCTOsTHME Ha MUKPOCKOITMYECKOM yPOBHE.

HyneBoe Hauwano TtepmoanHamMuku. (CaMONpou3BOIbHAA — pellaKcallus
TEPMOJIUHAMHAYECKON CUCTEMBI K TEIFIOBOMY PABHOBECHIO.

Mogenp wuaealbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMAa YPAaBHEHHUIA:
ypaBHeHHEe MeHeneeBa—KnaneipoHa W BbIpaXXEHUE i1 BHYTPEHHEW JHEPIrUU.
VYciioBUs NPUMEHUMOCTHA 3TOM MOJENH: HU3Kas KOHIIEHTPAILUS YaCTHUL, BBICOKHE



TeMneparypsl. BeipaxkeHue 11l BHYyTPEHHEW SHEPTrUu OJTHOATOMHOTO HJICATBHOTO
rasa.

KBasucratnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJUHAMUKe. Beruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennonepenaua  kak  crnoco®  M3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepuieHust paboTel.  KonBekius,
TEIUIONPOBOIHOCTh, U3TyUYCHHE.

KomnuectBo TemnoTel. TemnoéMkocTh Tena. YaelnbHas W MOJSpHAs
TEIUIOEMKOCTH BeEWIECTBA. YpaBHeHHE Maliepa. YenbHas TEIUIOTa CrOpaHus
ToruBa. Pacuér KkomuyecTBa TEMIOTHI TpW Teruionepenaye. I[loHstue 006
aauabaTHOM IpoIiecce.

IlepBoiii 3akoH TepMoAMHAMUKH. BHyTpeHHass »sHeprug. KonuuecTtBo
TEIJIOTBI W paboTa Kak Mepbl  HM3MCHEHHUS  BHYTPEHHEH  DHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Btopoii 3akoH TEpMOJMHAMUKK [IJI1 PABHOBECHBIX IPOIECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOGCOIOTHAS TeMIeparypa.

Btopoii 3ak0OH TEpMOJAMHAMHMKHA JUISI HEPABHOBECHBIX  MPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT OoJiee XOJI0HOro Teja K 6ojiee HarpeToMy 6e3
komrieHcaruu (Kiaysuyc). HeoOpaTuMocTh MpUpOAHBIX MTPOIIECCOB.

[TpuHumner nectBus TertoBbix mamuH. KIT/I.

MaxkcumanesHoe 3nauenne KII/I. [{ukn Kapho.

OKOJIOrM4YecKre acIieKThl MCIIOJIb30BAaHMSA TEIJIOBBIX JBHTateiied. TemmoBoe
3arpsiI3HEHUE OKPYIKAIOIICH Cpeibl.

TexHuueckue yCTpONUCTBA M TEXHOJOTHYECKHE IPOIECChl: XOJIOIUJIbHUK,
KOHJUIIMOHEP, AHW3EJIbHBIH W KapOIOpAaTOPHBIM JBUTATENH, IMapoBas TypOuWHA,
MOJIyYCHUE CBEPXHUBKUX TEMIIEpATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C
HCIIOJIb30BaHUEM TEIIOBOT'O HACOCa, YTHIIM3AIMs OMOOPTaHUYECKOTO TOILTMBA JIJIs
BBIPAOOTKHU «TEIIOBOM» U AJIEKTPOIHEPTHUH.

Jemoncmpauuu.

N3meneHne TeMrnepaTypsl py aguadaTHICCKOM PaCIIUPEHUN.

Bo3aymiHoe orauBo.

CpaBHeHHE yACIBHBIX TETIIOEMKOCTEN BEIIIECTB.

CniocoObl M3MEHEHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIe MOJIEIIH TEIJIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopuvie padomul, nPAKMUKYM.

N3Mmepenne yaenbHON TEIITOEMKOCTH.



NccenenoBanne nporecca OCTHIBAHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHne B3aMMOCBS3M DHEPrUU MEXKMOJICKYJSIPHOTO B3aUMOACUCTBUS U
TeMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Aepezamnvie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjAeHcalusa. VcnmapeHue W KumneHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHMUs.

Haceiiiennble u  HeHachlmleHHble Mapbl. KauecTBEHHass 3aBHCUMOCTD
IJIOTHOCTH W JABJICHUSI HACBIIMIEHHOrO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh
OoT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocth Bo3ayxa. AGCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOINHUS CBOWCTB
KpuctauioB. IlnaBimeHne W KpuUCTaIM3alusA. YJIEJbHAs TEIIOTa IUIABJIECHUS.
CyOnumarnus.

Hedopmanuu TBEpAOTO Tena. Pactsxkenue u cxxkarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TennoBoe pacumpeHre *KUIKOCTeH W TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacimpeHre. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUHM YacTHIl BEllleCTBAa KaK MpUYMHA
TEIJIOBOTO paclIMpeHUs Tell (Ha KAaUeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHepruu B Pa3zoBbIX MEpexoaax.

VYpaBHeHuUe TEIIoBOro GanaHca.

[ToBepxHocTHOEe HaTspKeHHE. Kod(p(UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamumnspusie siBiienud. JlaBiieHrue nmoa UCKpUBIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlamaca.

TexHuueckue yCTpOWCTBA U TEXHOJOTHMYECKUE TMPOLECCHI:  KHIKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEpPHUAIIbI.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenne. Kunenve npu noHMKEHHOM J1aBJICHUH.

N3Mmepenue cuiibl TOBEPXHOCTHOTO HATSIKECHMUS.

OMNBITHI ¢ MBUIBHBIMU TIEHKAMH.

CmaunBaHue.

Kanunnsipusie saBieHusl.

Mopaenn HEHbIOTOHOBCKOM JKUIKOCTH.

Crioco0bl M3MepeHus BIAKHOCTH.

UccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BENIECTBA.

Bunst nedpopmarninii.



HabGmonenue manbix negopmariuii.

Yuenuueckuii s3xcnepumenm, nadopamopnvie padomaol, npaKmuKym.

N3y4yeHne 3aKkOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHOU TEIUIOTHI IUIABICHUS JIbIA.

N3y4yeHne cBOMCTB HACHILICHHBIX I1apOB.

N3mepenne aOCOMOTHON BIAXKHOCTU BO3/yXa M OLIEHKA MaccChl MapoB B
ITOMELIEHNUH.

N3mepenue kordpuiinenTa moBepXHOCTHOTO HATSXKCHHUS.

N3mepenune monyns FOwnra.

HccnenoBanure 3aBUCUMOCTH  Jepopmanuu  pe3sMHOBOro obpasma oT
MPUIIOKEHHOW K HEMY CHUJIBL.

Pa3nen 4. DiekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DNeKTpu3alus Tea U €€ MNpOosBICHUS. DJIEKTpUUeCKUid 3apsan. J[Ba Buaa
IJEKTPUYECKUX 3apsiaoB. [IpOBOAHWKM, JHUAJIEKTPUKHM W MOJYNPOBOJIHUKH.
DNeMEHTApHbIA DJJIEKTPUYECKUIN 3apsii. 3aKOH COXPAHEHUsl DJIEKTPUYECKOIO
3apsaa.

BzaumoperlictBue 3apsaoB. Toyeunble 3apsiabpl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moss.  [IpoOubiii  3apsa. Jluawwm
HaIPSKEHHOCTHU AJIEKTPUUYECKOro 1ojst. OQHOPOJHOE AIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTh AJIEKTPOCTATUYECKOTO TOJIs. Pa3HOCTH NMOTEHUHAIOB M
HanpspkeHue. lloteHnmanbHass sHeprus 3apsiga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHunan 3meKTpocTaTUYECKOro mojs. CBsA3b HANPSKEHHOCTH TOJS U Pa3HOCTH
NOTEHIMATIOB [JIsl 3JEKTPOCTaTHUYECKOTO MoJs (Kak OJHOPOAHOrO, TakK H
HEOTHOPOJHOTO).

[TpyHOMI CYNIEPIIO3ULIMU SIEKTPUUECKUX TTOJIEH.

ITone Toueunoro 3apsnma. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lome
PaBHOMEPHO 3apspDKEHHOTO To 00bEMy mrapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHON TUIOCKOCTH. KapTuHBl JHHUN HANpsHKEHHOCTH HJTUX TOJNEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEH.

IIpOBOAHUKHM B DJIEKTPOCTATUUECKOM II0JIE. Y CJIOBUE PABHOBECHS 3apPs/I0B.

JnsnexTpuku B AJIEKTPOCTATUYECKOM ToJIE. Jnsnexktpuyeckas
ITPOHUIIAEMOCTD BELIECTBA.

KonaeHcaTop. D1eKTpOEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[lapamiensHOE cCOeIMHEHUE KOHAEHCATOPOB. [locnenoBaTenbHOEe COEIMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOr0 KOHJIEHCaTopa.



JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHuueckne yCTpOMCTBa U TEXHOJIOTMYECKUE IMPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3allliTa, 3a3eMJICHUE JIEKTPONpPUOOpOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO ¥ IPUHLIUI IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSKECHHBIX IAPUKOB.

DIIEKTPUUYECKOE TTOJIE IBYX 3aPSIKEHHBIX MJIACTHH.

Mogens asekTpoctatudeckoro reneparopa (Bau ne ['paada).

[TpoBOHUKH B 3JEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3allUTA.

YCTpOUCTBO U AEUCTBUE KOHAEHCATOPA MOCTOSSHHOM U IEPEMEHHONU EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH TUIOCKOTO KOHJEHcCAaTopa OT IUION[aau
MJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHEPrus JIEKTPUUECKOro MoJIs 3apsS>)KEHHOTO KOHIEHCATOPa.

3apsaka U paspsika KOHJIEHCAaTopa 4Yepe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

OrneHka cui B3aMMOJEUCTBUS 3apSKEHHBIX TEJ.

HaGmronenue npeBpaliieHus: SHEPTUH 3apsKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKAIIeil KOHIAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHI[MAJIOB (HanpsHKEeHUs ) pu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosannbulil 3n1eKmpuiecKuil mox.

Cuia Toka. IIocTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSSHHOTO 3JIEKTPUYECKOTO Toka. McTouHuku
toka. Hanpsbxkenne U u S1C &.

3akoHn Oma Jj1s1 ydacTKa IeIH.

DNEeKTpUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJHOPOJHOIO MPOBOJAHUKA OT €ro JUIMHBI W IUIOIAAHA IONEPEYHOrO CEYECHHS.
Y ienpHO€E COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapayIEIbHOE, CMEMIAHHOE COEAWHEHUE MPOBOJHUKOB.
Pacuér pazBeTBn€HHBIX dnekTpudeckux mnenei. [Ipasmma Kupxroda.

PaGota snexrpudeckoro Toka. 3akon Jxxoyns—Jlenma.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKAa. TerioBas MOIIHOCTb, BBIIAEIsAEMas Ha
pe3ucTope.

OJIC u BHYTpPEHHEE COINPOTHUBJICHUE HCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOMN I1ermu. MOITHOCTh UCTOYHHMKA TOKA.



Kopotkoe 3ambikanue.

Konpaencarop B ienu nocTOSHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKME TIPOLIECCHI: aMIepMeTp,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPIUU.

Jemoncmpayuu.

N3Mepenue cuibl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANIPSIKEHUS ISl PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOJIMO/IA.

3aBUCUMOCTh COTPOTUBJICHUS UJIUHIPUYECKUX MTPOBOJHUKOB OT JJIMHBI,
IJIOIIAAU TIOMEPEYHOr0 CEYEHUsI U MaTepuala.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU MTOCTOSHHOM
HaIpsKCHUU.

[Tpsamoe n3mepenune IJIC. KopoTkoe 3amMblkaHUE raJiIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONMPOTUBIICHHUS.

Cnioco0sI coeTuHEeHUST UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXY MOJIFOCAMU UCTOYHUKA TOKa
OT CHUJIbI TOKA B IIETIH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HccnenoBanre cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yienbHOro CONpoOTUBIIEHUS TPOBOAHUKOB.

HccnenoBanre 3aBUCMMOCTHM CHJIBI TOKA OT HAIpsDKEHUST JJISL  JIAMIIbI
HaKaJINBaHUSI.

YBenuuenue npejena u3MepeHus: amnepmerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTpEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C rajbBaHUYECKOTO 3JEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMBbIKAHUH.

HccnenoBanue pazHOCTH MOTEHIUATIOB MEXKY MOJIOCAMH UCTOYHUKA TOKA
OT CHJIbI TOKa B LIEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DOneKkTpuyeckass MNPOBOAUMOCTh  PA3IUYHBIX  BELIECTB.  JIEKTPOHHAs
MIPOBOJIMMOCTh TBEPABIX METAIOB. 3aBUCHUMOCTbH CONPOTUBICHUS METAJLIOB OT
Temrepatrypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIpUMECHas MIPOBOAUMOCTD
nonynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBoiHHKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B 3JIEKTPOJUATAX. DJNEKTPOIUTHYECKAS] IUCCOLMALIMSL.
OnekTponus. 3akoHbl Papanes I JICKTPOIN3a.



DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIBI CAMOCTOATENIBHOTO paspsana. Moinnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: Tra3opaspsaHble
JaMIIbl, JJICKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPHI: MO/,
TpaH3ucTop, (oTroamoa, CBETOAMON, TajbBaHWKA, paQuUHUpPOBAHHUE  MENH,
BBIIJIABKA AJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTbH CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTH DIIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii pa3psia U IPOBOAUMOCTD BO3AyXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MOJTYIPOBOJHUKOB.

OJIHOCTOPOHHSS TPOBOJIUMOCTD JIMO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

HaGmronenue snexrposnusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS ~ TEPMOpPE3UCTOpa  OT
TEMIEPaTypPHhl.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOMA.

DOU3NYCeCKUN MPAKTHKYM.

Cnioco0bl n3mMepenust GU3NUECKUX BETUYMH C UCIOJBb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DPU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl MOrPEITHOCTEH.

[IpoBeneHne  KOCBEHHBIX  HM3MEPEHUM, HCCIEIOBAaHUM  3aBHCHUMOCTEU
bU3MYeCKUX BEIWYMH, MPOBEpPKa IMPEII0KEHHBIX THMOTe3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKHX  pazlenax «YUYEHHUECKUU  OIKCIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBus B 10  kimacce
OCYILIECTBIIAETCS C YUYETOM COJAEPKATEIBHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMH
MaTeMaTUKH, OWOJIOTHH, XUMUH, Teorpadu U TEXHOJIOTHH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HAHUA: SBIICHWE, HAy4YHBIA (DaKT, TUMOTE3a, (PU3MYecKas BEIMYWHA, 3aKOH,
TEOopHs, HaOMIOACHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpEHUe,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: pelieHre CUCTEMbl ypaBHeHUM. JIuHeilHas QyHKUUS,
napabouia, runepOosna, ux rpaduku u cBoicTBa. TpuroHomerpuueckue QpyHKINUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO.



BekTopsl 1 X MPOEKIIMU HA OCU KOOPJNHAT, CIIOKEHNE BEKTOPOB.

buonozua: mexanuueckoe IBH)XEHHE B KUBOW Npupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHUE OKPYXKAIOLEH Cpelibl,
yTHiIn3anuss OHWOOpPraHMYECKOro TOIUIMBA JUIsl BBIPAaOOTKM  «TEIUIOBOM» U
AIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE U KAIIWJUIISIPHBIE SIBJIICHHS B IPUPOJIE,
ANEKTPUYECKUE SIBJICHUSI B dKUBOU NPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYI,
MOJb BEIIECTBA, MOJISIpHAs Macca, IOJYyYEHHE HaHOMAaTepuajoB, TEIIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U T'a30B, KUIAKUE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBAa METAJIJIOB, NEKTPOJIMTHUECKAS] JUCCOLMALINS, TaIbBAHNUKA, dJIEKTPOHHAS
MUKPOCKOMHUSI.

TI'eozpaghus: B1axxHocTh BO31yXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonocua: npeoOpa3zoBaHuE ABUKEHUN C MCIOJIb30BAHHMEM MEXaHHU3MOB,
yu4€T CyXOrO0 M JKHUJIKOIO TPEHUS B TEXHHUKE, CTAaTUYECKUE KOHCTPYKIUHU
(KpOHIITEHH, peméryaTble KOHCTPYKIIMHU), WCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHMKH B TE€XHUKE (THMPOCKOI, BOJOMET U JPYTHE), JABUTaTEIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, ObBITOBOM XOJOAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE HAHOMATEPHAIOB, W
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPOIPHOOpOB,
ra3opaspsAHbIE JIaMIIbI, TOJIYIPOBOIHUKOBbIE PUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3nen 4. DiiekTpoAnHAMHKA.

Tema 4. Macnummnoe none.

B3aumopelicTBue TOCTOSAHHBIX MArHUTOB U TMPOBOJAHUKOB C TOKOM.
MarnutHoe mosie. Bexktop marHuTHOW wuWHAYKUMHW. [lpuHoun cyneprio3unuu
MArHUTHBIX MOJIEH. JINHUY MarHUTHOW MHIYKIIUU.

MarauTtHoe 1oJie TPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJAHMKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrmepa, €€ HafpaBiICHUE U MOIYJIb.

Cuna Jlopenna, e€ HampaBiIe€HUE U MOJY/b. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabora cuiel Jlopenta.

MarunutHoe 1mose B BemecTtse. @eppoMarHeTUKH, Iapa- U JTMaMarHeTUKH.

TexHU4YecKkne yCTPOWCTBA W TEXHOJIOTMYECKHE TMPOILECCHl: MPUMECHEHHE
MOCTOSTHHBIX MAarHuTOB, AJIEKTPOMATrHUTOB, TECTEP-MYJIBTUMETP,
AJICKTPOABUTATENH SIKOOH, YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpauuu.

Kaptnna  nuHWMA  WMHAYKOAM ~ MArHUTHOIO  MOJISI  TOJIOCOBOTO W
MOJIKOBOOOPA3HOT0 MOCTOSSHHBIX MAarHUTOB.



KapTuna nuHMiIl MAarHUTHON MHIYKIIUMU MO JJIMHHOTO MPSMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIIKA C TOKOM.

B3aumopenicteue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHla Ha MOHBI DIIEKTPOJIUTA.

HaGmronenue nBmXeHus Mmydka dJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpyHIMIT JNEUCTBUSA DJIEKTPOU3IMEPHUTEIBHOIO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nabopamopnuie padomut, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJISI TOCTOSIHHBIX MArHUTOB.

UccnenoBanuie cBOWCTB eppOMarHETHKOB.

UccnenoBanue AeiCTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuiibl Ammnepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHne MarHUTHOM MHJYKIIMKA HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. InekmpomazHuUmMHasn UHOYKYUAL.

SlBneHne 3NEKTPOMAarHUTHOW MWHAYKUMHU. [IOTOK BEKTOpa MarHUTHOMU
uaaykiuu. OJC uHAyKuuu. 3akoH SJeKTpoMarHuTHoOM uHAykuuu Dapajes.
Buxpeoe anektpuueckoe noiie. Toku Oyko.

OJIC MHAYKUIHUM B MPOBOJHMKE, NBUKYIIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTHM B LIENH IOCTOSHHOTO TOKA.
Arnenune camonHAykuuu. 3C caMOMHAYKIIHH.

DHEpPrusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue YCTpOWCTBA M TEXHOJIOTMYECKHE IPOIECChl: MHAYKIMOHHAs
Meyb, COJICHOU/, 3allUTa OT DJICKTPU3AIMU TEJ MPU JIBUKECHUM B MAarHUTHOM I10JI€
3emuu.

Jemoncmpauuu.

HabGmronenne sBieHUs SIEKTPOMAarHiTHON WHTYKITHH.

UccnenoBanne 3aBucumoctd J[C MHAYKIMHA OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenna.

[Tanenue MaruuTa B aTIOMUHHEBOM (MEIHOI) TpyOe.

SIBneHne CaMOMHIYKIIHH.

UccnenoBanue 3aBucumoct DJC caMOMHAYKIMUA OT CKOPOCTH U3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKym.



UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Onpenenenue UHAYKIIMKA BUXPEBOTO MArHUTHOTO TTOJIS.

UccnenoBanue siBIeHUS CAMOUHIYKIIAH.

COopka MoJienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kone6anusi u BOTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbhas cucrema. CBoOOAHBIE KOTEOAHHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMUYECKOE OIMCAHMUE.
DHepreTUYecKoe OMucaHue (3aKOH COXPAaHEHUs MEXaHWYECKOW sHepruu). BuiBon
JTUHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX KOJICOAHHI U3 MX DHEPreTUYecKoro u
KMHEMATUYECKOTO OMHUCAHUSI.

Amvmutryna u ¢asza konebanuii. CBsi3b aMIUIUTYIbl KOJEOAHUNW HCXOJTHOU
BEJIMYUHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHUSI.

Ilepuon u wyactora koneOanuid. Ilepmom Manbix CBOOOMHBIX KOJICOAHHI
MaTeMaTH4YeCKOTO MasTHUKA. [lepuom CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux kosedbanusx. BeiHyK1eHHbIe KoIeOanus. Pe3onaHc.
Pe3onancunas kpuBas. BiusHue 3aryxaHusi Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOAHMS.

TexHuueckne ycTpoHCTBa U TEXHOJIOTUUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3blKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KoJaebaTeIbHOTO JBUKEHUS.

HaGnronenre He3aBUCMMOCTH TepUoa MallbIX KoseOaHuii rpy3a Ha HUTH OT
aMILTUTYBIL.

HccnenoBanue 3aTyxaronmx KojieOaHU 1 3aBUCUMOCTH Meprojia CBOOOTHBIX
KoJIeOaHU OT COMPOTHBIICHHUS.

HccnenoBanne konebaHui Trpy3a Ha MACCUBHOM TIPY)KHHE C IIEJIBIO
dbopMupoBaHUS TIPEICTaBICHNUN 00 UIeaTbHOM MOENH MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUS SHEPTUU MIPH KOJICOAHUSAX IPy3a Ha MPYKUHE.

HccnenoBanne BHIHYXICHHBIX KOJICOAHUT.

Hab6monenne peonanca.

Yuenuueckuit sxcnepumenm, nabopamopusie padomaol, npaKMuUKyM.

N3mepenue mnepuosa CBOOOJHBIX KOJEOAHUM HUTSHOTO W MPYNKUHHOTO
MasITHUKOB.

N3yueHre 3aKOHOB JIBM)KEHUS TeJla B X0JIe KoJIe0aHU Ha yIPpyroM MojBece.

N3yuenne nBUAKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue 3HEPTrUU B NPYKUHHOM MASTHHKE.

UccnenoBanue yObIBaHUS aMILTATY/IbI 3aTyXaOIUX KOJIEOaHUM.



HccnenoBanne BbIHYKJIEHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazHummuwle KOJ1€OAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE SJEKTPOMAarHUTHBIE KoJieOaHUSI B
uaeanbHoM KosiebaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUIMTYAbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAOU CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUHU B UACAIBHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue 3JIEKTPOMAarHUTHbIE KoJieOaHus. Brinyx/1eHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepeMeHnHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAYEHHE CHUJIbI TOKA W HANpsDKEHHs NpU pa3iudHod ¢dopme
3aBUCHMOCTH [IEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHblli MEPEMEHHBIA TOK. Pe3mcrop, KOHIEHCAaTOp M KaTyllka
MHIYKTUBHOCTH B LEMNHU CHUHYCOWJAJIBHOIO NMEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsoKeHUN.

Wneanbusiii  Tpancdopmatop. IlpousBoactBo, mnepempadya u moTpebieHHe
AJEKTPUYECKOU JHEPTUM.

DKOJIOTUYECKHE PHUCKH TMPU TPOU3BOJACTBE JJIEKTpo3Hepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3ZHMU.

TexHuueckne ycTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHHUH JIEKTpoIiepeaay.

Jemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs.

3aBUCUMOCTH YaCTOTHI CBOOOTHBIX KOJICOAHUMN OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['enepaTop He3aTyXaKOIMKMX JICKTPOMArHUTHBIX KOJICOaHUH.

Mogenb 3JIeKTpPOMarHuTHOrO TeHeEpaTopa.

BrinyX/1IeHHbIE CHHYCOUQIbHBIE KOTIeOaHUs.

Pesucrop, xarymka MHIYKTMBHOCTH M KOHJEHCATOP B LIENU IEPEMEHHOTO
TOKA.

Pe3sonanc npum mocienoBaTeNbHOM COCIMHEHUM PE3UCTOpPA, KATYLIKH
MHIYKTUBHOCTHU U KOHIEHCATOPA.

Y CcTpoHCTBO M MPUHITUTT IEUCTBUS TpaHchopmaTopa.

Mogenbs TMHUYN IIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomul, nPAKMUKyMm.

Nzyuenue Tpanchopmaropa.

HccenenoBanne MepeMEHHOr0 TOKA 4€pe3 MOCIIEI0BATEIBHO COCTUHEHHBIE
KOHJIEHCATOP, KaTYyIIKYy U PE3UCTOP.

HaGnroneHue 31eKTpOMarHuTHOI'O PE30HaHCa.



UccnenoBanue paboThl ICTOYHUKOB CBETA B 1IEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMACHUNIHBLE BOJIHbL.

MexaHnnueckue BOJIHBI, YCJIOBUS HX pacnpoctpaHenus. llomepeunbsie u
MpOOJbHBIE BOJHBL. llepron, CKOpOCTh pacnpoCTpaHEHUS M JJIMHA BOJIHBIL
CBoiicTBa MEXaHWUYECKUX BOJIH: OTpakKeHUE, MpeJoMIIeHHe, UHTepepeHIus u
nudpakxius.

3Byk. CkopocTh 3ByKa. I'poMkocTb 3ByKa. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbl.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUSI U3IIYYCHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmMuas opueHTaIus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTpakKeHUE,  MPEIOMJICHUE,
noJisipu3anus, uatepdepeHuus u Audpakiusi.

[IIxana sneKTpoMarHuTHHIX BOJH. [IpuMeHeHUe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMITBI paANOCBS3H U TeNEBHUACHUS. Panuonokanus.

DIEeKTPOMAarHUTHOE 3arpsSI3HCHHUE OKPYIKAIOIIEH CPE/Ibl.

TexHudecknue yCTpPOWCTBA M TMPAKTHUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasi TUarHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJH.

Konebmomeecs Teno Kak HCTOYHHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJHBI OT YAaCTOTHI KOJIEOAHUN.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHimy u qudpakiiui MEXaHUIECKUX BOJTH.

AKYyCTHYECKUIN pe30HAHC.

CaoiicTBa ylbTpa3ByKa U €r0 IPUMEHEHHUE.

HaGnronenne cBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOU KOJIeOaHUIA.

UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpakxeHUE,
mpesioMyIeHUe, Moaspu3anus, nudpakius, nHTepdepeHITus.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPaPUOIETOBOTO U3TyUCHU.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomot, nPAKMUKYM.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeliHOE pacnpocTpaHEHUE CBETa B OJIHOPOAHOU cpene. Jlyu cBeTa.
TodedHbIil HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOoHbI oTpaxkeHusi cBeta. [locTpoeHue n3zoOpakeHuil B



10ckoM 3epkaiie. Cpeprueckue 3epkania.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONIOTHBINA MMOKa3aTeNb
npenomiieHus. OTHOCUTENIBHBIN MTOKa3aTeNb npesoMileHHs. [[0CTOSHCTBO 4acTOTHI
CBETa M COOTHOLIECHWE JUIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOI'O CBETA
4yepe3 rpaHully pas3ena AByX ONTUYECKUX CPE.

Xon nyueir B mpusme. Jucnepcus cBeta. CHOXKHBIM cocTaB 0eoro cera.
[Ber.

ITonHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yroy IOJHOr0 BHYTPEHHETO
OTpPaKEHHUS.

CobOuparome u pacceuBaromve JuH3bl. Tonkas smH3a. DokycHoe
paccTosiHME M ONTHYECKas Cuia TOHKOM JIMH3BL. 3aBUCHUMOCTb (POKYCHOIO
paccTOsIHUSI TOHKOW c(epuyeckoill JIMH3bI OT €€ NeOMETPUU U OTHOCUTEIBHOIO
NOKAa3aTeNs MPEJTOMIICHHUS.

dopmysia TOHKOU JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xop Jyda, MPOMIEALIErO JIMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoenne wu3o00pakeHUNM TOYKM M OTpe3Ka MpsSMON B
coOMparoUMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

OnTuueckue nmpubopsl. Paszpemaromas criocoOHOCTh. [71a3 kak onrtuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenmus cpera. KorepeHTHble HMCTOYHHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMyMOB U MHHMMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTUHE OT JABYX KOTE€pEHTHBIX HWCTOYHMKOB. Ilpumepsl Kilaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JlubpaknuonHas pemérka. YCIOBUE HaOIIOICHUS
[JIABHBIX ~MaKCUMyMOB TIpM TAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHnueckre yCTpONCTBAa M TEXHOJOTMYECKHE IIPOLIECCHl: OYKH, JIyna,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONITUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPaXKEHHUSI CBETA.

HccenenoBanne nNpeaoMIIeHUs CBETA.

Habmronenue noiHOro BHyTpEHHETo oTpaxeHusl. Moiens CBEeTOBO/Ia.

HccnenoBaHnne XoJa CBETOBBIX IIyYKOB 4Ye€pe3 IUIOCKONApAIEIbHYIO
IUIACTHHY U IPU3MY.

UccnenoBanue cBOMCTB U300pakeHUM B TMH3AX.

Moaenn MUKpPOCKOIIa, TeJIECKOMa.



HaGmonenue untepdepeHnin cBera.

HaGmronenne BETOB TOHKUX IJIEHOK.

HaGmonenne nudpakiuuu ceera.

N3yuyenue nuppakunoHHON PEIIETKY.

HaGmonenue qudpakiinoHHOTO CIIEKTpA.

HaGmronenue nucnepcuu ceera.

HaGnronenue nonsipusanuu cBeTa.

[IpumMeHeHue MOASTPOUIOB I U3YUCHUSI MEXAaHUUECKUX HAIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nokaszaTesis NpeoMIICHHs CTEKIA.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUS OT BellecTBa (Ha
puUMepe KUIKUX JTHH3).

N3mepenue GpokycHOTo pacCTOSIHUS PACCEUBAIOIIUX JIMH3.

[TomyueHnne n3006pa>keHUSI B CUCTEME M3 TIOCKOTO 3epKajia U JIMH3BI.

[TomyueHnne n300pakeHUs B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

HaGmonenune nudpakiuu, uHTepPEpeHIIUN U TOJSIPU3aluK CBETA.

N3yuenne nonsipusaiiuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTH AUICKTPHUKA.

N3yuyenue nnTepdepeHinm J1a3epHOro U3TyYeHHs Ha ABYX IIETIAX.

HaGmronenue qucnepcum.

HaGmronenue u ucciienoBanue 1UPpakImOHHOTO CIIEKTPA.

N3mepenue niMHbl CBETOBOW BOJIHBI.

[lony4yenue cnekTpa U3JIy4eHHUS CBETOAMOJIA MPU MOMOIIHU AUPPAKITUOHHON
pPEIETKH.

Pa3nen 6. OcHOBBI cHIeMAJIbHON TEOPHH OTHOCUTEIbHOCTH.

['paHuubl  NPUMEHUMOCTHM  KJACCMYECKOW  MexaHuku.  llocTymartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  WHTepBan. lIpeoOpaszoBanust  Jlopenia.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JIUHBI.

DHeprus U UMITYJIbC PEIITUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl C SHEPrUel U UMITYJIBCOM PEIATUBUCTCKOM YaCTULIbI. DHEPrus
MOKOSI.

TexHuueckre YCTPOMCTBA M TEXHOJOTUYECKHE MPOLIECChl: CIYTHUKOBbBIE
MPUEMHHKHU, YCKOPUTEIU 3apsKEHHBIX YaCTHII.

VYyeHnueckuil 3KCepUMEHT, J1abOpaTOpHbIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEISITUBUCTCKUX 4YacTUI] (MO
doTorpadusiMm TPEKOB 3aPSKEHHBIX YACTUI] B MATHUTHOM TOJIE).

Paznen 7. KBanToBasi pusuka.



Tema 1. Kopnyckynapno-60nnoeoii oyaiusm.

PaBHOBecHOE TeIIOBOE M3Ny4YEeHUE (M3TydeHHE aOCOJMIOTHO YEPHOTO Tea).
3akoH cmenienns Buna. ['unoresa [1nanka o kBaHTax.

®OoTOHBI. DHEPrUs U UMITYJLC (HOTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akonsl GoTodddexra. YpaBHeHHE
OiinmreitHa At potodddexra. «KpacHas rpanuiay Gorosrddekra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 U aOCOMIOTHO OTpakarollylo moBepxHOCTh). OmbiTel 1. H.
JleOeneBa.

BosiHoBBIE cBOMCTBa yacTul. BosHsl e bponns. lnuHa BoaHb! ne bpoiist u
pasMmepsl oOJlacTU JIOKaNIM3alMM JBIKYyIIehHcs dvactuiibl.  KopmyckynspHo-
BOJIHOBOM ayanu3m. Jludpakius 3JeKTPOHOB Ha KpUCTaJIIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIIEHUSI HEONpeaeaEHHOCTEH
I'eiizenbepra.

TexHu4yeckne YCTPOMCTBA W TEXHOJIOTHYECKHE TMPOIECCHI: CIEKTPOMETP,
dboTosnemenT, (HOTOAATUMK, TYHHEJIBHBI MHKPOCKON, COJHEYHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHElTHET0 GoTtodddekra.

HccnenoBaHnne  3aBUCMMOCTH  CONPOTUBIICHHS  MOJYNPOBOJHHKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas O6aTtapes.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomaol, npaKmuKym.

Uccnenosanne goropesuctopa.

N3mepenue nmocrosaHoM [Inanka Ha ocHOBe ucciienoBanus Gororddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO OT HANIPSIKEHHUS.

Tema 2. @usuka amoma.

OneITel MO HCCIENOBAaHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatet bopa. U3nyuenue u nornomieHue GOTOHOB MpU MEPEXOe aToMa
C OHOTO YPOBHSI DHEPIUHU HA APYTOM.

Bunsl ciektpoB. CriekTp ypOBHEH 3HEpPrun aTomMma BOJA0PO/a.

CnoHTaHHOE M BBIHYKAEHHOE M3ydeHue cBeta. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpauuu.

Monens onbita Pesepdopa.



HaGmronenve nuHeRyaThIX CIIEKTPOB.

YCTpONCTBO U ACUCTBUE CYETYMKA MOHU3UPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JJA3€PHOTO U3JIYUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

HaGmonenue nuHeiyaToro crexkrpa.

NccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJAA U U3MEpPEHHUE
noctosinHoM Punbepra.

Tema 3. Du3zuka amommnozo A0pa u INEMEeHMAPHHIX YACHUY,.

Hyxnonnas monens siapa IeitzenOepra—lBanenko. 3apsa sapa. MaccoBoe
yucno sapa. M3oronsl.

PannoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaanoakTUBHBIE HM30TONBI B TMPUPOIE.
CgolicTBa MOHM3UPYIOUIETO M3Iy4YeHHs. BinsHUEe pPaguOaKTUBHOCTH HA >KUBbIC
opranu3msbl. EctecTBeHHbBIN (oH uznydeHus. Jozumerpus.

DHeprus CBsI3U HYKJIOHOB B sijipe. SAnepHsbie cuibl. JledekT macchl sipa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnaepasie peaktopsl. [Ipodiiemsr
YOPaBISIEMOI0 TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCMEKThl pPa3BUTHUA
SAIEPHON SHEPTETUKHU.

Meroael  perucTpauMd W WCCIEOOBAHMS  DJIEMEHTAapHBIX  YacTHLI.

@yHIaMEHTaJbHbIE B3aUMOAECHUCTBUS. BapHOHBI, ME30HBI U JICTITOHBI.
[IpencraBnenne o CrangaptHoi Moaenu. KBapk-TiIroOHHAs MOJEbh aAPOHOB.

®uznka 3a npeaenamu CrangapTHol Mozenu. TéMHas Martepus U TEMHas
SHEPTHUsl.

EnuncTBO hrznueckoil KapTHHBI MUPA.

TexHuueckne yCcTporucTBa U TEXHOJIOTMYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Bunibcona, simepHBI  peakTop, TEPMOSICPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PEe30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopuvie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne paaroakTUBHOTO (DOHA C MCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normoieHus 0eTa-4acTull aTFOMHUHHEM.

Pasnen 8. D1eMeHTbI ACTPOHOMUH U ACTPOPHU3UKH.

Otanbl pa3BUTUs acTpoHoMuH. [IpuKiIanHOe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (HU3UKH [JI1 OOBSCHEHUS MPHUPOIBI
KOCMHUYECKHUX OOBEKTOB.

Metoasl acTpOHOMHUYECKUX HccienoBaHuil. COBpeMEHHBbIE ONTHYECKHE
TEJIECKOIIbI, PAJUOTENIECKOIbI, BHEATMOC(HEpPHAs ACTPOHOMHUS.

Bup 3Bé3nHoro Heba. Co3Be3nusi, SpPKUE 3BE3ABI, IUIAHETHI, UX BUIUMOE



JBH>KCHUE.

Conneunas cucrema.

Counnue. ConHeunast akTUBHOCTh. McTounuk 3Hepruun CoHIA U 3BE3 .

3BE311BI, X OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CHEeKTpajIbHbIN KIacc —
CBETUMOCTB». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3N TJIABHOW IMOCIEI0BATEIbHOCTH. BHyTpeHHEEe CTpoeHue
3BE31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3BoMonMu CoJHIA U
3BE3/. DTambl KU3HU 3BE3].

Muieunsiii [Tyte — Hama ['amaktuka. [lomoxenune m aBmxkeHue ConHLA B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku U kBazapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnrwoenus.

HaGmonenust 3B€31H0r0 HEOGA HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITHIOTEPHBIX TPWIOKESHUM JIJIS ONpe/IeNICHUs TIOJIOKEHNS HEOSCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co03Be3/uss CEeBEpHOro MOJylapus U SPKUE
3BE3/BI.

HaGmonenust B Teneckon JIyHBI, TMJaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUHN.

DOU3NYCeCKUN MPAKTHKYM.

Cnioco6bl n3mepenust GU3NUECKUX BETUYHH C UCIOJb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHull MOrPEITHOCTEH.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUM, HCCIEIOBAaHUM  3aBHCHUMOCTEU
¢u3nuecknX BENWYMH, MPOBEpPKa TMPEIIOKEHHBIX THMOTe3 (BbIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUYCHUYECKUN  JKCIIEPUMEHT,
nabopaTopHbIe padOTHI, TPAKTUKYM» ).

O6o01maroiiee NoBTOPEHNUE.

OO6o0mIeHne 1 cucTeMaTU3aIys COJAePKaHUsI pas3iesioB Kypca «MexaHuKay,
«MonexynsipHas Gu3NKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKkay, «Komebanus
U BOJHB», «OCHOBBI CHEHHAIBHOM TEOPUM OTHOCUTENBHOCTHY, «KBaHTOBas
busnkay, « IMEMEHTHI ACTPOHOMHUH B aCTPODUZHKN.

Ponpr ¢u3ukm W acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAILHOM U ATUYECKOU c(epax AesTeIbHOCTH Ye0BEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYCHHUE ONMMUCATEIBbHOM,



CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W  NPOrHOCTUYECKOM  (yHKLIHN
(¢uznueckoi Teopuu, poiib PU3NUECKONW TEOPUHU B (POPMUPOBAHUM MPEACTABICHUM
0 (U3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MPEJCTABICHUI O MPUPOJIE.

MexnpeaMeTHbIe CBA3HU.

N3yuenne kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kjacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€l C Kypcamu
MaTeMaTUuKH, OUOJIOTMH, XUMUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemmuble nonamus, C64A3aHHbIE C U3YUEHUEM MEN 00068 HAYUHOZ0
no3HanuA: SABIICHHWE, HAYYHBIA (akT, rumoresa, (Quanyeckas BEIMYMHA, 3aKOH,
TEOopus, HaONIOAEHUE, DSKCIEPUMEHT, MOJEIUPOBAaHUE, MOJECNb, HW3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHUH, U3MepUTEIbHbIE PUOOPHI, IU(poBas 1abopaTopus.

Mamemamuka: pelieHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETPUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO. BEKTOpHI M WX MPOEKIHH Ha OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
[IpousBoaHbie >neMeHTapHBIX GyHKUUNA. [lpu3Haku nomoOus TPEYroJbHUKOB,
OTIpeJIeJICHHE TUIOIIAIN IIOCKUX (PUryp u oobnEma Tel.

Buonozua: snextpuyeckue sBICHUS B >KMBOM MpuUpoJie, KojieOaTenbHbIE
IBVKEHUS B JKMBOM MPUPOJE, SKOJIOTMYECKHE PHUCKH TIPU IMPOU3BOJCTBE
NEKTPOAHEPTUH,  IEKTPOMArHUTHOE  3arpsA3HEHUE  OKpYXKaroLlell  cpensl,
yJIbTpa3ByKOBasl JIMAarHOCTMKa B MEIWLHMHE, ONTHYECKHE SBICHUS B JKUBOU
IPHUpOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAst CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTAIUIMUECKON pEemETKH, CHEKTPaJIbHBIN
aHaIN3.

T'eozpaghus: wmarHuTHBIE TIONIFOCA 3€MIM, 3aJ€KH MAarHUTHBIX PYI,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHWTOB, 3JIEKTPOMAarHUTOB,
aJIeKTpoJBUTraTeNb SIkoOM, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Me4b,
JUHUM 3JEKTpONepeay, 3IEKTPOJBUraTeNb, pajap, paluonpUEMHHK, TEIEBU30p,
anteHHa, TtenepoHn, CBYU-meub, ynapTpa3BykoBass IUArHOCTHKa B TEXHUKE,
NPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJHEUHasi Oarapesi, CIIyTHUKOBBIE
MPUEMHUKH, JIepHAsi SHEPIreTUKA U SKOJIOTUYECKUE ACIIEKTHI €€ Pa3BUTHA.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA YVYPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS YyueOHOro mpeamera «Dusnka
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIIMEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIupeHue >XKU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOIECCE pEeAM3allMd OCHOBHBIX HAIpPABJICHUN
BOCIHUTATEIbHOU IESTEIBHOCTH, B TOM YUCJIC B YaCTH:

rPa’KIaHCKOr0 BOCIIMTAHMS:

e C(OOPMUPOBAHHOCTD TPAXKIAHCKONW MO3UIIUKM OOYJArOMIErocsl KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA;

e IPUHSATUE TPAJAUIIMOHHBIX  OOIIECUEIOBEUECKUX T'yMAHUCTHUECKUX M
JEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAaX I'Pa)KJaHCKOIO
oOmecTBa, y4yacTBOBaTb B CaMOYINpaBIE€HWH B 00pa3oBaTebHON
Opra’u3anuy;

e YMEHHE B3aUMOJEHUCTBOBATh C COLIMAJIBHBIMU UHCTUTYTAMHU B COOTBETCTBUHU
¢ UX QYHKIMSIMU U Ha3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JAEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHMSA:

e c(hOPMHUPOBAHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
NIaTPUOTU3MA;

e ICHHOCTHOE OTHOILIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
pOCCUNCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

o C(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHNUS,

e CIOCOOHOCTh OIICHMBATh CUTYAllMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHMS:

¢ 3CTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYas OCTETHKY HAYYHOrO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAyKE.

TPYAOBOI'0 BOCIIUTAHMS:



e UHTEPEC K Pa3Iu4HbIM cepaMm NpodhecCHOHAIBHON NEATEIbHOCTH, B TOM
YuClie€ CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpLIaTh
OCO3HAaHHBIN BBIOOp OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TUIAHBL;

e TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIACTH
(U3HMKY HA TPOTSKEHUU BCEU KUZHH.

IKOJI0rH4eCKOro BOCIIMTAHUS:

o cOOPMHUPOBAHHOCThH HIKOJIOTMYECKON KYJIBTYpbI, OCO3HaAHUE TII00aIBHOIO
XapakTepa SKOJIOTMYECKUX MpobiieM;

e [NIAHUPOBAHUE W OCYILIECTBIEHUE JACUCTBUM B OKPYXKAIOILIEH Cpelle Ha
OCHOBE 3HaHMS 1eJIe YCTOMYHUBOIO pa3BUTHUS YEIOBEUYECTBA;

e PACILIUPEHUE OMNBITA ACATEIBHOCTU IKOJOTMYECKON HAMpPaBIEHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUM 10 (PU3HUKeE.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

e COOPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

e OCO3HAHHME LIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTh B MPOIECCE
U3ydeHus (U3UKU OCYIIECTBIISITh MPOEKTHYID M HCCIEIOBATEIBCKYIO
NEeSTENBbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue aeicTBua:
e CAMOCTOSITEILHO  (OPMYJIHPOBAaTh M  aKTyaJIHM3UpPOBaTh  IMPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONIPEJCTIATH 1NN CSATEIbHOCTH, 3aJlaBaTh MapaMeTpPbl U KPUTEPUU HUX
JIOCTHKCHHS,
e BBISIBISITH 3AaKOHOMEPHOCTH UM TNPOTHUBOPEYMS B  PacCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSIX;
e pa3pabaThIBaTh IJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIM3a UMCIOIITUXCS
MaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCUTh KOPPEKTHBBI B  JICSTCIIHOCTh, OIIEHHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LEISIM, OLICHUBATh PUCKH ITOCJIEACTBUH JIEATEIIBHOCTH;
e KOOPJMHUPOBATh M  BBIMOJHATH pPabOTy B  YCIOBHSAX PEajbHOIO,
BHUPTYaTbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMOJICHCTBUS;
e Pa3BHBaTh KPEATUBHOE MBIIIJICHUE MPH PEIICHUH )KM3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTebCKue AeMCTBHS.
e BIAJICTh HAYYHOH TEPMUHOJIOTHEN, KIIOYEBBIMU IMOHSATUSIMH M METOJIaAMHU
bu3nYecCKoN HAYyKH;



eBJA/JCTh  HABBIKAMU  Yy4e€OHO-HCCIEOBATEIbCKOM U MPOEKTHOU
NEATeNIbHOCTH B 00JIacTH (PU3HKH, CIMOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIOMCKY METOAOB pelIeHusd 3adad (pU3NYecKoro
COJIep>KaHusl, TPUMEHEHUIO PA3IMYHBIX METOJIOB MMO3HAHUS;

e BJIQ/IETh BHUAAMH JESITEIbHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaIuy, MPeoOpPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUeOHBIX
CUTyallusiX, B TOM YHUCJIE MPU CO3JaHUU y4EOHBIX MPOEKTOB B 00JacCTH
buzuky;

e BBISIBIIAITh TIPUYMHHO-CJICJACTBEHHBIC CBS3M U aKTyaIM3UpPOBaTh 3aj1ady,
BBIJIBUTATh THUNOTE3y €€ pelIeHus, HaxXOAUTh apryMEHThl s
JI0OKa3aTeIbCTBA CBOUX YTBEPKJACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

e AHANIM3UPOBATH TMOJIYYEHHbIE B XOJ€ PpEIICHHUs 3aJauyd pe3yibTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHNE B
HOBBIX YCJIOBUSX;

e CTaBUTh M (OpPMYIHUPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
NEATEeIILHOCTH, B TOM YHCJIe TIPU U3yYeHUH QU3UKH;

e 1aBaTh OI[EHKY HOBBIM CUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIH OIIBIT;

e yMETh TMEPEHOCUTh 3HaHHUA MO (U3MKEe B MPAKTHYECKYIO 00JaCTh
KU3ZHEEATETHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JaCTEH;

e BBIIBUTATh HOBBIE UJIEH, MIPE/IJIaraTh OpUTrHHAIbHBIC TTOJIXOIBI M PEIICHUS;

e CTABUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHUE aTbTEPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanueii:

e BJIQ/ICTh HaBBIKAMU TOJYYCHHS MHPOPMAIMH (PU3NUYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATH ITOWCK,
aHaIM3, CUCTEMATH3AIMI0 M HHTEPHPETAHI0 MHPOPMALUUA PA3THUUHBIX
BUJIOB ¥ (JOPM TIPEACTABICHHUS;

e OIICHUBATH IOCTOBEPHOCTH UH(OPMAIIHH;

e UCTIOJIB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEUIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBaHUN OSPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, TUTHEHBI, PECypCcOCOepeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM WH(OPMAITMOHHON 0€301MacHOCTH;

e CO37aBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUS B Pa3NIUUYHBIX (popmaTax c
yua€TOM Ha3HA4YeHUs WHPOPMANMK W TEJICBOW ayAUTOPUU, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMmyHuKaTHBHBbIE YyHUBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS:



e OCYLIECTBJISITh OOLIEHHWE Ha YypoKax (U3MKK U BO BHE-YPOUHOH
NEATEIIbHOCTH;

e PACIIO3HABATh MPEANOCHUIKA KOHQIMKTHBIX CUTyallMd UM  CMSr4aTh
KOH(JIUKTBIL;

e Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOIO TOYKY 3PEHHUs C MUCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

e IOHUMATh U UCIIOJIb30BATH IIPEUMYILECTBA KOMAHIHOW U MHAUBUYaJIbHOU
paboThI;

e BEIOMpATh TEMAaTHKy W METOJIbl COBMECTHBIX ACHCTBUH C y4€TOM OOIIMX
UHTEPECOB ¥ BO3MOYKHOCTEH KaXKJAO0I'0 YiICHA KOJUIEKTUBA,

e [pUHUMATh L€IM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPAUMHUPOBATh JEUCTBUSA 10 €€ JOCTMIXKEHMIO: COCTaBJIATH IUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM padOTHI;

e OLICHMBATh KayeCTBO CBOEIO BKJIAJa MU KaXJOr0 y4YaCTHUKAa KOMAHIbl B
oO1uit pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

e [I[pE/JIaraTb HOBBIE IIPOEKThbI, OLCHWBATH WAEU C MO3ULMUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

e OCYILECTBIJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B Pa3IMYHBIX

CUTyallUsiX, TPOSBISATH  TBOPUYECTBO W  BOOOpa)keHUeE, OBITh
UHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA

Camoopranusanus:

e CAMOCTOSATEIILHO OCYIIECTBIISTH MMO3HABATENbHYIO JESITEIILHOCTh B 00JacTH
(bU3UKH U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (DOPMYJIUPOBATH
cOOCTBEHHBIE 3a0a4H;

e CAMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUICHUS PACUYETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ YY4ETOM HUMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAOYTCHHH;

e 1aBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

e PACIIUPATH PAMKH Y4EOHOTO MPEAMETA HA OCHOBE JIMYHBIX MPEAOUYTECHUIA;

e ICNIaTh OCO3HAHHBIA BBHIOOpP, ApPTyMEHTHUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

e OIICHUBATH MPUOOPETEHHBIH OIIBIT;

e CIOCOOCTBOBATh (OPMHUPOBAHUIO W TPOSBICHUIO DPYIUIMA B OOJACTH
(¢U3HUKHN, TIOCTOSHHO TOBBIIIATh CBOW OOpPa30BATENbHBIN W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:



e 1aBaTh OIEHKY HOBBIM CHTYaIlUsiIM, BHOCHTh KOPPEKTUBBI B JIEATEIHHOCTH,
OLICHWBATh COOTBETCTBHUE PE3YIHTATOB IEIISIM;

e BIAJICTh HABBIKAMH  TIO3HABATENbHOW  pediekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX ACHCTBUN M MBICIUTENBHBIX MPOIECCOB, UX PE3yIbTAaTOB U
OCHOBaHMU;

¢ ICTIOJIH30BAaTh MPUEMBI PeIICKCHH ISl OLIEHKH CUTYalluH, BBIOOpA BEPHOTO
peleHus;

e YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHUMATh MOTHUBBI M apryMEHThl JPYTHMX TpH aHaju3e pe3yiIbTaToOB
TeSTeNbHOCTH;

e IPUHUMATH ce0s1, TOHUMAasi CBOU HEJOCTATKU M JOCTOMHCTBA;

e IPUHUMATh MOTHUBBI M apryMEHThl JPYTHMX TpH aHaju3e pe3yIbTaToOB
TS TeIbHOCTH;

o TIPM3HABATH CBOE MPABO U MPABO JIPYTUX HA OLTHOKH.

B mporecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJBTATOB OCBOSHHUS MPOTPaAMMBI TIO
dusnke 1Js ypOBHSA CpenHero oOiiero oOpa3oBaHUs y O0y4aroluXcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WUHTEJUICKT, MIPEATOJIaratoImii
c(hOpMHPOBAHHOCTD:
e CAMOCO3HAHH, BKJIFOYAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHATILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS pa3BUTUS COOCTBEHHOM
AMOITMOHATLHOM c(epbl, ObITh YBEPEHHBIM B cebe;

e CAMOPETYJTUPOBAHMS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
HMOIIMOHATFHBIM W3MEHEHHUSIM U TPOSBISATh TMOKOCTH, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEW MOTHBAIIUH, BKIIFOYAIOIIEH CTpeMIICHHE K TOCTHKCHUIO 1IEeTU U
ycIrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHUE JCHCTBOBATh, UCXOJs U3
CBOUX BO3MOXXHOCTEH;

e OMIIATHH, BKJIIOYAIONIEH  CHOCOOHOCTh TMOHMMATh  AMOIIMOHATBHOE
COCTOSIHUE JpPYTHX, YYHUTHIBaTh €ro IMpPH OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIIMANIBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BHICTPAWBATh
OTHONICHHUS C JPYTHMMH JIOJIbMH, 3a00TUTHCS, TMPOSBIATH HHTEPEC U
paspeniaTh KOH(JIUKTHI.

I[TPEJMETHBIE PE3VJIbTATEI

K xonmy oOyuenus B 10 knacce mpenmeTHple pe3ynbTaThl HA YIIIYOJIEHHOM



YPOBHE JAOJKHBI OTPaXkaTh C(OOPMHUPOBAHHOCTh Y OO YUAIOIINXCA YMEHUMN:

e IOHMMATh  poJib  (U3MKHM B  HKOHOMHUYECKOH, TEXHOJOIMYECKOM,
AKOJIOTHYECKOM, COUMaNbHOM M 3TUYECKOW cdepax AesATeNbHOCTU
YeJI0BEKa, POJb U MECTO (PU3UKU B COBPEMEHHOIN HAay4YHOM KapTHHE MUpa,
3HAUEHUE OINUCATENbHON, CHUCTEMATU3UPYIOIIEH, OOBSCHUTENBHOU U
NPOTHOCTUYECKOW  (YHKIUHA  (PU3MYECKOW TEOpUH —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKUA U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUU B
(opMHUpOBaHUU MPEACTABICHUN O GU3HUUECKON KapTUHE MUPA;

e Pa3JIMYaTh YCIOBHUS MPUMEHUMOCTH MOJIeNer (hU3MUYECKUX Tell U MPOLIECCOB
(sBJIEHMIT): MHEpLHMAJIbHAsg CUCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TEIO,
MaTepHualibHas TOYKa, PaBHOYCKOPEHHOE JABUKEHHUE, CBOOOJHOE Ma/ieHHeE,
aOCOJIFOTHO ymIipyrasi jaedopmaiusi, aOCONIOTHO YNpPyroe U abCOIIOTHO
HEYNpPYroe CTOJKHOBEHHs, MOJEIN Ta3a, JKUJKOCTH U TBEPIOIO
(KpUCTAJUTMYECKOTO) TeJla, UeadbHbIN ra3, TOYCUHBIN 3apsiji, OJHOPOTHOE
ANEKTPUUYECKOE MOJIE;

e pa3nMuaTh YCJIOBHUS (TpaHHUIBI, OOJACTH) NPUMEHUMOCTH (PUIHUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh U OOBSACHATH MEXaHWYECKHE TMPOLECCHl U  SBIICHUSA,
UCIIOJIb3YSl OCHOBHBIE MOJO0KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTo ABWKEHHS, (HOPMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO
IBUKEHUS, TIpeoOpazoBanusi [anumnes Uisi CKOPOCTH M TEpPEeMEICHUs,
3akoHbl HplOTOHa, npuHIMO OTHOcUTeNbHOCTH [anmnes, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCA U MEXaHMYECKOM
SHEPTUHU, CBSI3b PabOTHl CHIIBI C W3MEHEHHUEM MEXAaHWYECKON HSHEPTHH,
yCIOBHSl paBHOBECHUsS TBEPAOTO Teia), MpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIPa)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NIPUMEHUMOCTU (PU3NUYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUs HMIYJIbCa U
MEXaHMYECKOW IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

e AHAIM3UPOBATh M OOBACHATH TETUIOBBIC MPOIECCHl U SIBICHHS, UCIOIB3YS
ocHoBHble monoxkeHus MKT wu 3akoHBl MoNEKyJIspHONW GU3UKKA U
TEpPMOAMHAMUKHU (CBS3b JIABJIEHUS WJEAJbHOIO Ta3a CO CpelHei
KMHETUYECKOM DJHEPruell TEIUIOBOTO JBHKEHHS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BELIECTBA CO CPEIHEW KUHETHYECKOU
SHEPrUeu TEMIOBOIO JBMKECHUS €r0 YaCTHUIl, CBSI3b JABJICHHS WICAIBHOTO
raza C KOHLEHTpalMeld MOJIEKYJ M €ro TeMIEepaTypoi, ypaBHECHHE
MenpneneeBa—Kianeiipona, nEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHMsI PHEPTUM B TEIUIOBBIX IMPOIECCax), MPU 3TOM HCMOJIb30BaTh



MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knaneiipona;

e AHAJIU3UPOBATH U OOBSICHATD PJCKTPUUECKUE SIBICHUS, UCTIOIL3Ys OCHOBHBIC
MOJIOKEHUs] U 3aKOHBI  DJEKTPOJMHAMHUKHA  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBbHOCTh
AJEKTPOCTATUYECKOTO TMOJIsI, NPUHUUN CYNEPIO3UIUHN DIIEKTPUUECKUX
MOJIEH, MPH ATOM YKasbiBas YyCIOBUS NPUMEHUMOCTH 3akoHa KyoHna, a
TaKXE€ MPAKTUYECKNW BaXXHbIC COOTHOILICHMS: 3aKOHbI OMa ISl ydacTka
Henu U JJIsi 3aMKHYTOM D3JIEKTpUYECKOM 1enu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apanes 11st 3J€KTPOIU3a);

e OMMUCHIBATh (PU3UYECKUE TMPOIECChl U SIBICHUS, HUCIIONb3YysSd BEIUYUHBI:
NEpEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [IaBJI€HUE, NOTECHUHAIbHASI JHEPrus, KUHETUYECKas
JHEPrusi, MEXaHW4yeckass SHeprus, padoTa CUJIbI, IIEHTPOCTPEMHUTEILHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrus B3aUMOJICUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
Heprus ynpyroi gedopmManuu MOPYKHUHBI, KOJWYECTBO TEIUIOTHI,
aOCoJIIOTHAsl TeMmIepaTypa Teja, padoTa B TEPMOJIWHAMHKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO Ta3a, paboTa HAEATBbHOTO Trasa,
OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuumeanbHOro TemioBoro
JNBUTATENIS; JIEKTPUUECKOE TO0JIEe, HAMPSKEHHOCTh 3JIEKTPUUECKOTO OIS,
HAIpPsOKEHHOCTh MOJII TOYEYHOTO 3apsija WU 3apsDKEHHOTO IIapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTaTHYECKOTO IO,
pa3HOCTh  NOTEHUMANIOB, SJEKTPOABIKYIIas CWiIa, CWila  TOKa,
HaIpsSOKEHWE, MOIIHOCTh TOKa, OJJEKTpUuYecKas EMKOCTh IUIOCKOIrO
KOHJIEHCATOpa, COMPOTUBICHHE YYacTKa LIENU C IOCIEAOBATEIbHBIM M
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOPAa;

e O0OBSCHATh OCOOCHHOCTH MPOTEKaHUs (HU3MUECKUX SBICHUN: MEXaHUIECKOE
JIBH>KEHUE, TEIJIOBOE ABUKEHUE YACTHUIL BEIIECTBA, TEILNIOBOE PABHOBECHE,
OpoyHOBCKO€  ABWXKeHHE, nuddys3us, ucnapeHwe, KUICHHE U
KOHJICHCAllMs, IUIABJICHWE W  KPUCTAUIM3alUs,  HAIPABICHHOCTH
TEIUIONEPEIaut, 3JEKTPU3ALUs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

e IPOBOJUTH HMCCIIEOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEITUYHHBI OT
OpYyrol €  HCHOJIb30BAHWEM  NPSAMBIX  HW3MEPEHUH, TMpU  OTOM
KOHCTPYHUPOBAaTh YCTAHOBKY, (DHKCHpOBAaTh pe3yiabTaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJE T'PAPUKOB C YUETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
WCCJICIOBAHMSI,;

e IPOBOJANTh KOCBEHHBIC W3MEpPEHUS (U3UYCCKUX BEIUYMH, IPH OTOM
BBIOMpATh ONTHUMAJIBHBI METOJ] M3MEPEHHS, OIEHWBATh aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSMBIX U KOCBCHHBIX H3MEPCHUH;

e IPOBOJUTEL OMBITHI 1O MPOBEPKE MPEIIOKCHHON THUIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATh
NIOJIYYCHHBIE PE3YNbTaThl W JeaTh BBIBOJ O CTaTyce MPEII0KEHHON
TUTIOTE3HI;

e COOJTIONIATH TIPaBHIIa 0E30ITACHOTO TPy/Aa MPHU MPOBEICHUN WCCIICIOBAHUN B
paMKax  y4eOHOro  OKCIEpHUMEHTa,  MpakTHKymMa W ydeOHo-
UCCIICIOBATEILCKOH W TPOCKTHOM JEATEIHOCTH C HCIOJb30BaHUEM
MU3MEPHUTETHHBIX YCTPOUCTB U TA0OPATOPHOTO 0OOPYIOBAHNUS;

e pCIIATh PACUETHBIC 3a7a4d C SBHO 3aJ]aHHOH HM HESIBHO 3a/JIaHHOU
(du3HUecKol MOJIeTBI0: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOpD (U3MYECKOW MOJCNIM, OTBEYAIONICH TpeOOBaHUSAM  3aJjaud,
NPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJIAThI
(GU3HUECKMX TEOPUH TIPH HCIIOJIB30BAHUM MAaTEMaTHYCCKUX METOJI0B
peleHus 3a/1a4, TPOBOIUTh PAcUEThl HA OCHOBAHUH UMEIOIINXCS TAaHHBIX,
aHAIIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATH METOMABI PEIICHUS C
y4ETOM IMOJTYICHHBIX Pe3yJIbTaTOB;

e pelIaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIONINEe IPUMEHEHUS 3HAHUIA U3 Pa3HBIX
pa3nenoB Kypca (QU3MKH, a TaKKe HHTETpalud 3HAHUK W3 JPYTHX
NPEeIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIETIOYKY PACCYKICHHI C ONIOPO Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUEC SBIICHHUS;

¢ ICTIOJIF30BaTh ~TCOPETHYECKHE 3HAHUS JUISI OOBSCHEHUS OCHOBHBIX
NPUHITUTIOB PabOTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX yCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOJIUTH MIPUMEPHI BKIJIaJla POCCUMCKUX M 3aPYOC)KHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE TPOIECCOB OKPYXKAIOIIETO MHpa, B
Pa3BHUTHE TEXHUKH M TEXHOJIOTHIA;

e AHATM3UPOBATh U OIICHUBATH TIOCIEJCTBUS OBITOBON M MPOM3BOICTBEHHOM
JESTETHPHOCTH YEJOBEKa, CBA3AHHOW C (U3MUECKHUMH TIPOIeCCaMH, C
MO3UIUH YKOJIOTHYECKON O€30MaCHOCTH, MPECTABICHHUHN O PAllMOHATHFHOM
IPUPOJIOTIOIH30BAHNH, & TAK)KE PasyMHOM HCIIOIB30BAHUH JTOCTHKCHUN
HAYKd W TEXHOJOTHUW JUIS JambHEHIIEro pa3BUTHS YEIOBEYECKOTO
o01mIecTBa;



e IPUMEHATH pa3JIMYHbIE CIOCOOBI paboThl ¢ HH(pOpManued (PU3NYECKOro
COepKaHUsI C MCIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIB30BATH COBPEMEHHbIE MH(POpPMALMOHHbBIE
TEXHOJOTUU ISl TIOMCKA, MEepepadOTKU U MNPEIbsSBICHUS y4dyeOHOU u
HAyYHO-TIONYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUS U MUHTEPHPETALUU
uHbOpMAaILK, TOJYYEHHOM U3 pa3IU4YHBbIX MCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH  MOJIydaeMyl0  HMH(OpManMi0O W  OLUEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HAaHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMAIINH;

e IPOSIBIIATH OpraHu3alMOHHbIE u MO03HABaTEJIbHBIC yMEHUs
CaMOCTOSATEJILHOTO ~ MPUOOpPETEeHUs: HOBBIX 3HAHMM B Mpoliecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATENbCKUX PadoT;

e paboTaTh B TpyNIE C UCHOJHEHHUEM pAa3IUYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATH PA0OTy T'PYIIIbI, pAlMOHAIBHO PACIPENENSATh ACSTEIbHOCTD
B HECTaHJApTHBIX CHUTYallMsAX, aJ€KBATHO OIIEHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB T'PYIIIbI B PEIICHUE PACCMATPUBAEMOM IPOOIIEMBIL;

e IPOSIBIIATH MOTUBALIMIO K Oyaymieil mpodecCHOHaNbHON NesITebHOCTH MO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K koumy oOyuenust B 11 knacce mpenmerHble pe3ynbTaThl Ha yriayOJIEHHOM
YpPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

e IOHUMATh POJIb (PU3UKU B IKOHOMHYECKOU, TEXHOJIOTUYECKOH, COIMATIbHON
U ITHYECKOW cdepax AEesATeNbHOCTU YEJIOBEKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAayYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B MPAKTUUECKOU
NEATEIbHOCTU YEJIOBEKA W JaJbHEHIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAYCHUE OIMUCATEIBHOM, CHCTEMATU3UPYIOIICH, OOBICHUTEIHPHON W
IPOTHOCTUYECKOW (DYHKIUNA (U3UYECKOW TEOPHH — SJICKTPOIWHAMHKH,
CHEIUANTbHOW TEOPUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3MUKH, POJb
¢usznueckorr Teopud B (POPMHUPOBAHWUU MPEICTABICHUNA O (HU3UUECKOM
KapTUHE MHpa, MeCTO (PHU3MYECKON KapTHHBI MHpa B O0OIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUIN O MPUPOJE;

e Pa3IMUaTh YCIOBUS MPUMEHUMOCTH MOJeeil (PU3NYECKUX TE U MPOIECCOB
(sIBJI€HUI): OJJHOPOJHOE 3JEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE MO,
rapMOHUYECKHE KoJeOaHUs, MaTEeMaTHYSCKUNA MAasTHUK, WIACATbHBIN
IPY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, UJeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIH CBETA;

e paznuyaTh YCIOBUS (TpaHUIlbl, 0O0JACTH) MNPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJOKEHUS M 3aKOHbl JJIEKTPOJMHAMUKH U
CHeUalbHOW  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsaa, cwia Awmmnepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  MHAYKUMHM, npaBwio Jlenna, cBasp  O/IC
CAaMOMHAYKIIMM B DJIEMEHTE DJIEKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYJaThl  CHEUUAIbHOW  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

e AHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHI U SBJICHUS, UCIOJIb3YS
NOJIO)KEHHUSI ~ KBAHTOBOW  ¢u3uku  (ypaBHeHHEe  ODWHINTEHHA IS
dororddexra, mnepBbli U BTOpoM mocTynarsl bopa, TpUHLIMI
COOTHOILIEHUS HeormpeaenéHHocTeil ['eli3eHOepra, 3aKOHbI COXpPAaHEHMS
3apsAI0BOTO U MAacCOBOTO YMCEN M PHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

e ONMCHIBATh (PU3UUECKHE TPOLIECCHl W SABJICHUS, HCHOJb3YsS BEJIMYMHBI:
HANPsHDKEHHOCTD AJIEKTPUUECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MoJIsl, Pa3HOCTh TMOTEHIMATOB, OAJICKTPOJABMXKYIAS CHJIA, HHIYKIHS
MarHUTHOTO TIOJII, MAarHUTHBIA TMOTOK, cuiia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYINAS CHUJIAa CAMOMHIYKIIMHU, SHEPTUs MArHUTHOTO TOJS
NPOBOAHUKA C TOKOM, PEISTUBUCTCKUI UMIYIbC, IOJIHAs BSHEPrus,
SHEPrus TOKOS CBOOOJHOM YACTHUIIBI, SHEPTUs U HUMIYIbC (HOTOHA,
MacCOBO€ UHMCJIO U 3aps]l A]ipa, JHEPTHUsl CBA3U SIpa;

e OOBSCHSTD 0COOEHHOCTH POTEKAHUS bu3nuecKux SIBJICHUIA:
ANEKTPOMArHUTHAsI MHIYKIMS, CAMOUHYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpa)KeHHeE,
dotoanekTpuueckuii dpdexr (dpotodrddexr), ampda- u OeTa-pacmaabl
anep, raMMa-u3lydeHue sjuep, (U3MUecKHe MPUHIUIBI CIEKTPATIbHOTO
aHanu3a u padoThl Ja3epa;

e ONIPEJENISITh HANPABICHUE WHAYKIMUM MarHUTHOIO IIOJI IPOBOJHHKA C
TOKOM, cwiIbl Amnepa u cuiibl JIopeHna;

e CTPOUTDH M300paKEHUE, CO3/1aBaAEMOE IUIOCKUM 3€pKajioM, TOHKOM JIMH30H, U
pPacCUMTHIBATH €r0 XapaKTEPUCTUKU;

e IPUMEHATh OCHOBOIIOJIAralOlUE ACTPOHOMUYECKHUE IOHATHUS, TEOpUU U
3aKOHBl I aHajdu3a W OOBSACHEHUS (DU3MUYECKUX MPOIIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3HBIX CHCTEMAX, B MEXIAJIAKTHYECKOU
cpene; ABMKSHHSI HEOSCHBIX T, IBOIONNH 3BE3 1 BeeneHHoi;

e IPOBOJAUTh HMCCJEIOBAaHWE 3aBUCHUMOCTEH  (PU3MYECKHX BEJIMYUH C
HCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHMOCTHU



¢u3nueckux BEIMYMH B BHAE TIpadUKOB C YYETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEeHMH, JieJaThb  BBIBOJABI MO  pe3yiabTaTam
WCCIICIOBAHMS;

e IPOBOJUTh KOCBEHHBIE M3MEpPEeHHS (U3MUECKUX BEJIMYMH, MPH ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHS, OLICHWBATh aOCOIIOTHBIC M
OTHOCHUTEJbHBIC TTOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX H3MEPEHUIA;

e IPOBOJIUTH OMBITHI TIO TMPOBEPKE MPEIIOKEHHONW THUIMOTE3bI: IJIAaHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAaJTU3UPOBAThH
NONyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce MPeaoKEHHOU
THITOTE3BI;

e ONTMCHIBATH METO/IbI MTOJIYYCHHUSI HAYYHBIX ACTPOHOMHYECKHUX 3HAHUM;

e cOOMIONIaTh TpaBuia 6€30MacHOro TPyAa MPH MPOBEICHUU HCCICAOBAHUN B
pamMKax  y4yeOHOro  OKCIIEpUMEHTa,  NpakKTUKymMa ©  y4eOHO-
MCCIICJIOBATEIIbCKOM M TPOSKTHON JIEATEIHHOCTH C HCIIOJIb30BaHHEM
U3MEPUTEITBHBIX YCTPOICTB U J1aDOPaTOPHOTO 000PYI0BaAHMS;

epemaTh pacu€THBIE 3a7a4yd C SBHO 3aJaHHOW ¥ HESBHO 3aJIaHHOM
¢u3ndyeckold MOJENBI0: Ha OCHOBAaHWW aHAIHW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOJENH, OTBEYAIOIIHE TpPEOOBAHHSIM 3aJadyd, MPUMCHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3UUECKUX TEOpUM
OpY  HCIOJB30BAHMM MaTeMAaTUYECKUX METOJOB pEIlIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IOIYYEHHBIX
pe3yJbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOLINE IPUMEHEHUS 3HaHUHN U3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TaKKe€ WHTErpalud 3HAaHUW W3 JApPYTrux
IPEIMETOB E€CTECTBEHHO-HAYYHOIO0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOpOol Ha U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3NYECKUEC SBIICHHUS;

e ICTIOJIB30BaTh TEOPETHYECKHE 3HAHUS 11 OOBACHEHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTENBHBIX NPUOOPOB, TEXHUYECKUX YCTPOMCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

e IPUBOJNUTDH MIPUMEPHI BKJIAJa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAayKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUA;

e AHAJIM3UPOBATh U OLCHUBATH IMOCJIEACTBUS OBITOBOM M MPOM3BOACTBEHHOMN
JESITEeIbHOCTH 4YeNIOBeKa, CBS3aHHOM C (PU3MYECKMMM MpOLIeCCaMu, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUH O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TaKXKe PAa3yMHOM HCIOJB30BAaHUM JTOCTHKEHUI



HAYKA W TEXHOJIOTMW JJI JAJbHEUILIEr0 Pa3BUTUS YEIIOBEYECKOrO
o011ecTBa;

e IPUMEHATh pa3/IMyHble CHOCOOBI paboThl ¢ MHGpoOpMalue Quanyeckoro
COJICp’)KaHMsI C HUCMOJB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BAaTh COBPEMEHHBbIC HHGOPMAIMOHHbIE
TEXHOJIOTUU ISl TOUCKA, NEepepabOTKH U MPEabSBICHUS Y4YCOHOU Hu
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopMaluK, TOJYYCHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBaTh  MOJy4YaemMyr  WH(oOpMamuioo W OlEeHUBaTh €6
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEKOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHHMKA UHPOpMAIUY;

e TIPOSIBIISITH OpraHU3aIiOHHbIE " MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETeHHMs HOBBIX 3HAHMH B MpoIecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0OBATEILCKUX PadoT;

e paboTaTh B TPYIIE C HCIOJIHEHUEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIHI, PAIMOHATBHO PACTIPEACIATh ACSITEIHHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJICKBATHO OIEHUBATHh BKJIAJ KaXJOr0o W3
YYaCTHUKOB TPYMIBI B PEIICHUE PacCCMaTPUBAEMOUN MPOOIIEMBI;

e IIPOSIBJISIT MOTHBAIIMIO K Oyaymied mpodeccuoHanbHON JeATeIbHOCTH TI0
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsie | TIpakTieckue (uudposbie)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
Pasznea 1. HAYYHBINM METO/ IIO3HAHWS ITPUPO/IbI
11 Hay4Hnslii MeTO1 MO3HAHUSA TPUPOIBI 6
Wroro mo pazmeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 14 1 4
2.2 Junamuka 14 4
2.3 Craruka TBEPAOTO TENa 5 1
2.4 3aKOHBI COXPAHEHHUS B MEXaHUKE 11 1 1
Hroro mo pazgeny 44
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHUHETHYECKON TCOPUH 16 1
3.2 Tepmoaunamuka. TennoBble MalTuHbI 21 1
33 ArperatHble cocTosiHUS BeniecTBa. Pa3oBbie 15 1 1
MIepexo/ibl
Utoro no pazueny 52
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIIEKTPUYECKOE T10JIE 25 1 1
4.2 IToCTOSAHHBIN MEKTPUUIECKHUI TOK 26 1 2
4.3 Toxu B pa3nu4HBIX cpenax 7 1
Hroro no pazneny 58
PeszepBHOe Bpemsi 10
OBHIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 16




11 KJIACC

KosunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM ugposbie
Ne n/m NpOrpaMMEI pasi Beero Konrpoasnsie | IlpakTnyeckue f)lépg:)n ar eJ)'IbeI e
padoTsbI padoThI pecypebi
Pazgen 1. QJIEKTPOIMHAMUKA
11 MarnuTHO€ noJe 14
1.2 DneKTpOMarHUTHast UHAYKIUS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DNeKTpOMarHUTHbIE KOJIeOaHUs 15
53 I;i[;iillmqecxne U 3JIEKTPOMAarHUTHbIE 10 1
2.4 Ontuka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIEITUAJIbHOM TEOPUA OTHOCHUTEJIBHOCTH

3.1 Ocnosst CTO 5 1
Hroro mo pazgeny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHo-BOTHOBOM Ayanu3m 15
4.2 ®duszuka atoma 5
43 ®du3nKa aTOMHOTO S/Ipa ¥ SJIEMEHTaPHBIX 5
YacTHI]
Hroro no pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DeMEeHTBl aCTPOHOMMHU U ACTPOPU3UKH

12

Hroro no pasgeny

12

Paszea 6. PUSHUECKHUI MPAKTUKYM




6.1 ‘ Du3nyecKuil MpaKTUKyM 16 16
Wroro mno pazueny 16
Pazgen 7. OBOBAIOIEE IOBTOPEHHUE
CucremaTtu3zanus 1 000011eHnE
71 MPEIMETHOTO COJICPKAHUS U OIIBITA 15
NeSATeTbHOCTH, IPUOOPETEHHOTO MPH
n3ydyeHuu kypea ¢pusuku 10 — 11 knaccos
Hroro mo pazgeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB T10 I[TPOI'PAMME 170 16




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TpoabHbie | Tp ;KTH%CKW u3ydeHusi | oOpa3oBaTeIbHbIE
padoTsI padoThI pecypesI

®dusuka — aMEHTAJIbHAs HAyKa O

1 by YK 1 luenens | https://resh.edu.ru
TIPUPOJIC
HayuHeiii MeTO ITIO3HAHUS U METO LI

2 e . 1 1 menens https://resh.edu.ru
HUCCIICIOBAHUS (i)I/I3I/I‘-IeCKI/IX SIBJICHUHN
DKCIEPUMEHT U TEOPHUA B MPOILIECCE

3 no3HaHus npuposl. Habmronenve u 1 1 Hepmenst https://resh.edu.ru
SKCIEPUMEHT B (pusmKe

4 CriocoObl u3mepenus GU3NYECKUX BETUUNH 1 1 menens https://resh.edu.ru
AGCOIOTHAS M OTHOCUTEIbHAS

5 MOTPEIIHOCTH U3MEpPEHUI (PU3NUECKUX 1 1 menens https://resh.edu.ru
BEJTUYMH
MopenupoBanue B ¢pusuke. Posb u mecto

W3UKU B GOPMUPOBAHUU COBPEMEHHOM

6 ¢ . opump P . 1 2 Henens https://resh.edu.ru
HayYHOU KapTHUHBI MUpPA, B TPAKTHUECKOI
NEeSITeNIbHOCTH JIIOZIei
Mexanuueckoe nBmkeHue. Cucrema
oTcueTa. OTHOCUTENBHOCTh MEXaHHUECKOTO

7 1 2 Henens https://resh.edu.ru
neuxenus. [Ipsmas u oOparHas 3aqaun
MEXaHHUKHI
Panuyc-BekTop MaTepualbHOM TOUKH, €T0
MPOEKIIMH Ha OCU KOOpAUHAT. TpaeKkTopusl.

8 POCKIL P p p 1 2 "ezens https://resh.edu.ru
[Tepememnienue. CxopocTs. Mx mpoekiyuu Ha
OCH KOOpJUHAT
PaBHOMEpHOE MPSIMOTHHEHHOE IBHKEHUE.

9 p p o 1 2 Hepens https://resh.edu.ru

Fpa(pnqecxoe ONMMCaHNEC PABHOMEPHOT'O



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HpHMOHHHeﬁHOFO JABUXKCHUA

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.

10 2 Hezenst https://resh.edu.ru
Pemenue 3anau
HepaBnomephoe apmwxkeHne. MruoBeHHas
11 CKOpOCTb. Y ckopeHnue. lIpsmonnnerinoe 3 Henens https://resh.edu.ru
JBUKEHUE C TIOCTOSIHHBIM YCKOpPEHHUEM
@uU3N4EeCKU IPAKTUKYM I10 TEME hitos://resh.ed
://resh.edu.ru,
"N3y4ueHre HepaBHOMEPHOTO JBM)KEHMUS C Ps.Hiresh.edu. i
12 . 3 Hemerst BUPTYyaJbHas
LIETBI0 OTIPE/ICNIEHNUS] MTHOBEHHOM
" nabopatopHas
CKOPOCTH
I'paduaeckoe onmcanre MpSIMOTUHEHHOTO
13 pad P 3 menens https://resh.edu.ru
JBIKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
®u3N4eCKU TPAKTUKYM IO TEME
"N3mepeHune yCKOpeHHus pH
NPSAMOJIMHEHHOM PaBHOYCKOPEHHOM https://resh.edu.ru,
14 JBIDKEHHH 10 HAKJIOHHOM IJIOCKOCTH" HIIH 3 Hemerst BUPTYyaJIbHas
"HccnenoBanue 3aBUCUMOCTH ITYTH OT JabopaTopHas
BPEMEHU MPU PAaBHOYCKOPEHHOM
IBIKEeHUN"
CBoboaHoe majienue. Y CKopeHue
CBOOOJTHOTO TaJIcHUS. 3aBUCUMOCTh
15 A $ 3 Hemens https://resh.edu.ru
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH M MX Tpaduku
DuU3NYECKUH TPAKTUKYM I10 TEME
" P M https://resh.edu.ru,
N3mepenue yckopeHust cBOOOIHOTO
16 " . 4 wenens BUPTYyaJIbHAs
najgeHus" win "M3ydyeHue IBUKEHUS Tela,
" nabopaTopHas
OpOIIEHHOTO TOPU30HTAIBHO
BIDKCHHE Tejla, OPOIIEHHOTO TOJ1 YTJIOM K
17 A » 0P 4 4 nenens https://resh.edu.ru
TOPU30HTY
KpuBonmneiinoe nBmxeHue. /[Buxxenue no
OKPYXKHOCTH. YTJIOBas U JIMHEWHAS
18 pyx 4 genens https://resh.edu.ru

ckopocts. [lepron u yacrora.
LlenTpocTpeMHUTENBHOE U TIOJTHOE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YCKOpEHHE

@uU3N4EeCKU IPAKTUKYM 110 TEME
"U3yueHue IBUKEHUS TEJIa M0 OKPYKHOCTH
C IOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MK

https://resh.edu.ru,

19 " 4 uenernst BUPTYyalbHas
HccnenoBanue 3aBUCUMOCTH TIEpUoaa
nabopatopHas
oOpalleHrss KOHMYIECKOTO MasiTHUKA OT €ro
rnapameTpon"
KonTponbHas paboTa o reme
20 " p "p 4 wenens https://resh.edu.ru
Kunemartuka
[IepBsiii 3ak0oH Hprotona. HepruanbHbIe
cucteMsbl otcuéra. [IpuHmmn
21 PHHI 5 nenens https://resh.edu.ru
OTHOCHUTENbHOCTH [ anmuiest.
HeuneprinansHbie CUCTEMBI OTCUETA
Cuna. PaBHOACHCTBYIOIIAs cuiia. Bropoi
22 o p 5 nenmenst https://resh.edu.ru
3akoH HrroTona. Macca
Bsaumoneiicteue Tein. TpeTuil 3akoH
23 P 5 nenmenst https://resh.edu.ru
Hprorona
[Tpuniun cynepno3unuu cui. Pemenne
24 PHHI yrep H 5 nenmenst https://resh.edu.ru
3a71a4 Ha MpUMEHEHKEe 3aKoHOB HproTOHA
DU3NYECKUH TPAKTUKYM I10 TEME
"M3mepeHue paBHOICUCTBYIONIEH CHIIbI TPU
JBIKEHUH OpyCKa 10 HaKJIOHHON https://resh.edu.ru,
25 mwiockoctu" wim "[IpoBepka runoTessl o 5 nemens BUpTYyaJIbHas
HE3aBHCHUMOCTHU BPEMEHU JABMKEHUS Opycka n1abopaTopHast
110 HAKJIOHHOM IJIOCKOCTH Ha 3aJ]laHHOE
paccTosiHUE OT €ro Macchl"
3aKOH BCEMUPHOTO TATOTEHHS.
26 OKBUBAJIEHTHOCTb I'PABUTAILIMIOHHON U 6 Henmens https://resh.edu.ru
WHEPTHOU Macchl
Cuiia TSKECTH ¥ YCKOPEHUE CBOOOTHOTO
27 yerop 8 6 Hemens https://resh.edu.ru
MaJICHUs
28 JIBr>keHre HeOECHBIX TEN M UX 6 Henens https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/

HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3akoHbl Kemepa

29

Cuna ynpyrocru. 3akoH ['yka. Bec tena

6 Hemens

https://resh.edu.ru

30

@u3N4EeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT
yIPYroCTH, BOZHUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
nin "M3yuenne qBUKEHHS CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
nérkuit 610K"

6 "Henens

https://resh.edu.ru,
BI/IpTyaJ]LHaH
nabopatopHas

31

Cuna tpenus. [Ipupoaa u BuabI cun
TpeHus. [[BUKeHue B KUIKOCTH U rase ¢
Y4ETOM CHJIBI COITPOTHUBIICHUSI CPEIBI

7 "Henens

https://resh.edu.ru

32

@u3N4eCKU TPAKTUKYM I10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE yrI0BOro KoddduimenTa
3aBucuMoctd Frp(N)" nimm "UccnenoBanue
JBUKEHHS OpyCKa M0 HAKJIOHHOM
IJIOCKOCTH C NepEMEHHBIM KOA(PPUITUEHTOM
Tpenus" uwin "M3ydeHne ABUKEHUS Tpy3a
Ha Bajy c TpeHueMm"

7 Henmeis

https://resh.edu.ru,
BUpTyanbHas
nmabopaTopHas

33

Hasnenue. ['mapocrarnyeckoe gaBicHUE.
Cuna Apxumena

7 Henmens

https://resh.edu.ru

34

AOCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarensHoe M BpamaTeabHOE
JBIKEHHUE TBEPJIOTO Telia

7 Henens

https://resh.edu.ru

35

MOMEHT CHJIBI OTHOCUTEIIFHO OCH
BpalllCHUA. IIneyo cumsl

7 "uenens

https://resh.edu.ru

36

CrnoxeHue cuil, MPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TspkecTr Tena. Y cenoBus
paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECHS

8 Henmena

https://resh.edu.ru

37

DuU3NYEeCKUN NPAKTUKYM I10 TEME

8 Henens

https://resh.edu.ru,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

"HNccnenoBanue ycioBU paBHOBECHS
TBEPOIO TEJIa, UMEIOIIErO OCh BpaleHUs"
niu "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYUBOCTHU TBEPIOTO TEJa, HMEIOLIETO
TIJIOIA T OTIOPHI"

BUPTyaJIbHAs
nmabopaTopHas

38

Pemmenue 3agau

8 nenens

https://resh.edu.ru

39

KonTponsnas padbota o reme "/Iunamuxa.
Craruka TBepaoro tena"

8 Henens

https://resh.edu.ru

40

NMnynbc MmaTepHabHOW TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTepHANIbHBIX TOUYEK. Teopema o
JBAKEHHUH LIEHTpa Macc

8 Henens

https://resh.edu.ru

41

I/IMHYJ'IBC CHUJIBI 1 U3SMCHCHHC I/IMHYJ’IBC&
Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa.
PeaktuBHOE IBUXKEHUE

9 Henens

https://resh.edu.ru

42

MoMEeHT uMITyJIbca MaTepUaTbHON TOYKH.
[IpencraBieHue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B EHTPAIbHBIX MOJISIX

9 Henens

https://resh.edu.ru

43

DU3NYECKUH TPAKTUKYM I10 TEME
"HU3mepenue nMmysbca Teia mno
TOpMO3HOMY IyTH" Win "M3MepeHne cuiibl
TATH, CKOPOCTU MOJIENIN AJIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATK" uiu "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "UccrnenoBanue coxpaHeHUst
HMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUU"
nnu "M3MepeHrne KUHETUYECKOW SHEPTUU
TENa 0 TOPMO3HOMY IyTHu"

9 Henens

https://resh.edu.ru,
BUpTYyaJbHas
nmabopaTopHas

44

Pemenue 3agau

9 menens

https://resh.edu.ru

45

PaboTa cusbl Ha MaJIOM U Ha KOHEUHOM
nepemerenuu. ['papuueckoe
MpeJcTaBiIeHUEe paboThl CHIIbL. MOIIIHOCTD

9 nenens

https://resh.edu.ru



https://resh.edu.ru/

CHJIbI

46

Kuneruueckas sneprus. Teopema 00
M3MEHEHUH KUHETUYECKOW SHEPTUU
MaTepUaIbHON TOUKU

10 "enens

https://resh.edu.ru

47

[ToTeHIManpHbBIE U HETOTEHIMAIbHBIE
cuisl. [lotennmaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTb

10 "enens

https://resh.edu.ru

48

Tperbsa kocMuyeckasi ckopocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHNEM MEXaHU4YECKON SJHEPIUU
CUCTEMBI TeJl. 3aKOH COXPaHECHHUS
MEXaHUYECKON YHEPTUH

10 Henens

https://resh.edu.ru

49

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSL.
VYpaBHenue bepHymnu s uieanbHOM
KUIKOCTH

10 nenensa

https://resh.edu.ru

50

KonTtponbHas padota o teme "3akoHbI
COXpaHEHUA B MeXaHUKe"

10 menens

https://resh.edu.ru

o1

Pa3BuTure npenacraBieHuii o Ipupoie
tem1oTbl. OcHOBHbIE NOJ0keHuss MKT.
Juddysus. BpoyHoBckoe nBuxeHne

11 nenens

https://resh.edu.ru

52

Crpoenue ra3000pa3HbIX, JKUJIKUX U
TBEPABIX TeJ. XapaKkTep JBUKCHUS U
B3aMMO/ICHCTBUS YACTHI] BEI[ECTBA

11 nenens

https://resh.edu.ru

53

Macca u pazmepbl MOJIEKYJ (aTOMOB).
KomnuectBo Bemecrsa. [loctosHuas
ABoraapo

11 nenens

https://resh.edu.ru

54

Temneparypa. TeroBoe paBHOBECHE.
[Tkana Ienbcus

11 menens

https://resh.edu.ru

55

Pemenue 3agau

11 menens

https://resh.edu.ru

56

NneannHbIil ra3. 'a30BbIe 3aKOHBI

12 wenens

https://resh.edu.ru

57

Ypasaenune Menaeneena-Knaneiipona.
Pewrenue 3anau

[ N = S SN

12 nenens

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

58

AbGcomoTHas TeMieparypa. 3aKkoH
JanproHa

12 nenens

https://resh.edu.ru

59

I/I3OHpOII€CCI)I B HACAaJIbHOM ra3€ €
IIOCTOAHHBIM KOJTMYCCTBOM BCIICCTBA

12 nenens

https://resh.edu.ru

60

I'paduueckoe npeacraBieHne
M30TIPOIIECCOB: U30TEPMa, H30X0Pa,
n3obapa

12 nenens

https://resh.edu.ru

61

@u3N4EeCKU TPAKTUKYM I10 TEME
"N3ydyeHne u30TepMHUUECKOro IIpoiecca
(peKOMEeHI0BaHO MCHOJIb30BaHUE LIU(PPOBOI
naboparopun)" win "M3ydeHne n30X0pHOTO
nporiecca" unu "M3yuenne n3o6apHoTO
npouecca" unum "[IpoBepka ypaBHEHUS
cocTosiHus"

13 Henensa

https://resh.edu.ru,
BI/IpTyaHLHaH
naboparopHas

62

OcnoBHoe ypaBHeHue MKT

13 Henens

https://resh.edu.ru

63

Pemrenue 3agau

13 Henens

https://resh.edu.ru

64

CBs13b a0COTIOTHOM TEMITEpaTyphI
TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN
KHMHETHYECKOM SHEPTUeH MOCTYNaTeIbHOTO
TEIIOBOIr0 ABM)KEHHS €€ YaCcTHIl

13 Henens

https://resh.edu.ru

65

O00011eHne 1 cucTeMaTu3alusg 3HaHUH 110
teMe "OcHoBel MKT"

13 Henens

https://resh.edu.ru

66

KonTponsnas paborta no Teme "OCHOBBI
MKT"

14 wenens

https://resh.edu.ru

67

TepmoanHaMuueckas cucrema. 3aaHue
BHEIIHUX yciaoBui s T/ cucremsl.
Bremnue 1 BHyTpeHHUE ITapaMeTPBI.
ITapamerpsl T/I cuctemsl Kak cpeaHue
3HAYEHMS BEIMYMH, ONIMCBIBAOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

14 wenens

https://resh.edu.ru

68

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosnbHas penakcarus T/

14 nenens

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO

69

Monens naeaasLHOTO ra3a B
TGpMOI[I/IHaMI/IKe. YCJIOBI/UI HpI/IMeHI/IMOCTI/I
3TOU MOJEIN

14 wenens

https://resh.edu.ru

70

YpaBuenne MeHneneeBa-Kianelpona u
BBIpAKEHUE JIUIs1 BHYTPEHHEH dHEPTUU

14 wenens

https://resh.edu.ru

71

BeIpaxenue a1 BHyTpEHHEW dSHEPTUU
OJIHOATOMHOTO HJICAJIBHOT'O Tasa.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

15 menens

https://resh.edu.ru

72

DOnemeHTapHas paboTa B TEpPMOAUHAMUKE.
Boruncnenue paboTsl 1o rpaduky npoiecca
Ha pV-nuarpamme

15 menens

https://resh.edu.ru

73

Tennonepenada kak cnoco® N3MEHEHUS
BHYyTpeHHe# 3Heprun T ]I cuctemsl 6e3
COBEpILICHHS pabOTHI

15 nenens

https://resh.edu.ru

74

KOHBGKHI/IH, TCIJIOMMPOBOJHOCTD, U3JIYYCHUC

15 nenens

https://resh.edu.ru

75

KommuectBo Temorsl. TemnoéMKOCTh Teaa.
VY aenbHas ¥ MOJISIPHAS TETIOEMKOCTH
BeIlleCTBa. Y IelbHAs TEIJI0Ta CrOPAHUS
TOILIMBA

15 nenens

https://resh.edu.ru

76

Pacuér xommyecTBa TEIUIOTHI IIpu
TCILIOIICPCaauC

16 nenens

https://resh.edu.ru

77

Ou3nyecKuil MPakTUKyM IO TeMe
"U3mepeHue yaenbHOl TeIoEMKOCTU" WIH
"HccnenoBanue mpoiecca OCThIBaHUS
BemlectBa" uinn "HccienoBanue
aanabatHoro npouecca” uian "M3yuenue
B3aMMOCBSI3U PHEPTUU MEKMOJIEKYISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPbl KUIIEHUS
JKUIKocTen"

16 menens

https://resh.edu.ru,
BUpTYyaJIbHas
nmabopaTopHas

78

[TonsiTre 06 anuabaTHOM TpoIIEcCe.

16 Henens

https://resh.edu.ru



https://resh.edu.ru/
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IIepBblii 3aKOH TEPMOAUHAMUKHU

79

KommuecTBo TernoTsl 1 paboTa Kak MephbI
M3MEHEHUs BHyTpeHHeW sHepruun T /]
CUCTEMBI

16 "enens

https://resh.edu.ru

80

BTopoii 3aKOH TEpMOAMHAMUKY IS
PaBHOBCCHBIX 1 HCPABHOBCCHLIX
npoueccoB. HeobpaTumocTs npupoHbIX
MIPOIIECCOB

16 "enens

https://resh.edu.ru

81

[TpuHIUIIBI NEHCTBUS TEMIOBBIX MAIIIHH.
KII

17 nenens

https://resh.edu.ru

82

MaxkcumanbHoe 3Haduenue KITJI. [ukr
Kapro

17 nenens

https://resh.edu.ru

83

Pemenue 3agau

17 nenens

https://resh.edu.ru

84

DKOJIOTHYECKHE aCIIEKTHI UCIIOJIb30BaAHUS
TEIJIOBLIX ABUrareneil. Temnosoe
3arpsi3HEHUE OKPYIKAIOIICH CpeIbl

17 nenens

https://resh.edu.ru

85

Pemrenue 3agau

17 nenens

https://resh.edu.ru

86

O0001eHne 1 cucreMaTA3alsg 3HaHUH 110
teme "Tepmoaunamuka. TenaoBbie
MAaIIuHb"

18 Henens

https://resh.edu.ru

87

KonTtponpHas padoTa o teme
"TepmoanHamuka. TemnoBbie MalIMHbL"

18 Henens

https://resh.edu.ru

88

[Tapoo6pazoBanue u
KoHJeHcanus. MiciapeHue u KureHue.
VY aenpHas TemioTa napooOpa3oBaHus

18 nenens

https://resh.edu.ru

89

HaceimmeHHble 1 HEHACBIIIICHHEIE Mapeul.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAABJICHUSA HACBIIICHHOTO I1apa OT
TEMIICPATYpPhI, X HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa. 3aBUCHMOCTD
TCMIICPATYpPhbI KUIICHUA OT AABJICHUA B
KHUAKOCTHU

18 menens

https://resh.edu.ru




Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

90 18 nenmens https://resh.edu.ru
OTHOCHTEJIbHAS BIAKHOCTh
@uU3NYECKUN IPAKTUKYM 110 TEME
"N3ydyeHne 3akOHOMEPHOCTEN UCTIapeHUs
xuakocren" wim "M3mepenue ynenpHou
TEIJIOTHI TUTaBJIeHus apaa" uin "M3yuenue https://resh.edu.ru,

91 CBOWCTB HACHIIIIEHHBIX TTApOB" WIIH 19 nenens BUpTYyaJIbHas
"U3mepenne abCoOTHOM BIQKHOCTH naboparopHas
BO3/IyXa U OIICHKA MacChl MapoB B
nomenienun". U3mepenne koddduimenta
MTOBEPXHOCTHOTO HATSKCHUS

92 Pemrenue 3amau 19 menens https://resh.edu.ru
Teépnoe Teno. Kpucramnmyeckue u

93 amop(dHbIe TeTa. AHH30TPOIIHSI CBOHCTB 19 nenens https://resh.edu.ru
KPUCTAJIIIOB

94 [InaBnenue u kpuctamnuzamnus. Y 1eabHast 19 Henens https://resh.edu.ru
TerioTa miuasieHus. Cyomumanms
Hedbopmaruu TBEpAOTO Tena. PacTskenne u

95 cxartue. Casur. Moayns FOnra. [penen 19 »enens https://resh.edu.ru
ynpyrux aehopmanui
TermmoBoe pacuiupeHue KUIKOCTEN U

96 TBEPABIX T€J. AHTAPMOHU3M TEIIOBBIX 20 nenens https://resh.edu.ru
KoJIeOaHUH YacTHI] BEIIeCTBA

97 Ipeobpasosanie sueprin B hasosbix 20 nenens https://resh.edu.ru
repexoax

98 YpaBHeHHE TEIIOBOTO OanaHca 20 nenens https://resh.edu.ru

99 Pemenue 3agau 20 nenens https://resh.edu.ru
[ToBepxHocTHOE HaTsKeHue. KanuspHeie

100 ABIICHHS. JIABACHHE I1O/I HCKDUBIICHHOIH 20 nenens https://resh.edu.ru
MOBEPXHOCTHIO KuaKocTU. Dopmyna
Jlannaca

101 O00011IeHNE U CUCTEMATHU3aLU 3HAHUIL 110 21 venens https://resh.edu.ru



https://resh.edu.ru/

Teme "ArperarHble COCTOSIHUS BELIECTBA.
da30Bble IEPEXOIHI"

102

KonTponsHas padora o Teme "ArperarHeie
coctosiHus BellecTBa. da3oBblie nepexos"”

21 "enens

https://resh.edu.ru

103

DneKTpu3ays Tel U e€ IpOosBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
MEKTPUIECCKHUX 3apsaoB. [IpoBOTHUKH,
TVDJICKTPUKH | TTOTYTIPOBOTHUKH

21 "enens

https://resh.edu.ru

104

DneMEeHTapHBIN AIEKTPUUECKUN 3apsi .
3aKOH COXpaHEHUs JIEKTPUUECKOTO 3apsaa

21 "enens

https://resh.edu.ru

105

B3anmonerictre 3apsioB. TouyeuHsle
3apsabl. 3akoH Kynona

21 "enens

https://resh.edu.ru

106

Pemenue 3agau

22 "enens

https://resh.edu.ru

107

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUYECKHE 3aPsiIb

22 "enens

https://resh.edu.ru

108

Hanpsk€HHOCTD 37EKTPUUECKOTO TOJIS.
[TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH
anekTpudeckoro nois. OIHOpoAHOE
ANEKTPUYECKOE I0JIe

22 "enens

https://resh.edu.ru

109

HOTGHHI/IEUIBHOCTI) OJICKTPOCTATUYCCKOI'O
noisa. PasHOCTh NOTEHIIMATIOB 1
HAIIpsA>XKCHUEC

22 "enens

https://resh.edu.ru

110

ITorenumanpHas QHCPIuA 3apsijia B
QJICKTPOCTATUYCCKOM IIOJIC. IToTenmuan
QJICKTPOCTATHUYCCKOI'O I10JIA

22 Heneins

https://resh.edu.ru

111

CBs3b HaprI)KéHHOCTI/I II0JII 1 pa3HOCTHU
MOTCHIHAJIOB AJIA DJICKTPOCTATUUCCKOT'O
I0JIA

23 Henens

https://resh.edu.ru

112

[IpuHIUII CyTIEPIIO3ULIMU DIIEKTPUUYECKUX
nojen

23 Henens

https://resh.edu.ru

113

Pemenue 3agau

23 Henens

https://resh.edu.ru

114

Ilone ToueuHoro 3apsaa. Ilone PaBHOMCPHO

23 "Henens

https://resh.edu.ru




3apspKEHHON cephl

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

115 mapa. [Tone paBHOMEPHO 3apsKEHHON 1 23 Henenst https://resh.edu.ru
0ECKOHEYHOM TIIOCKOCTH
[TpoBOTHUKH B DIIEKTPOCTATUICCKOM IIOJIC.

116 POBOX P 1 24 nenens | https://resh.edu.ru
Ycnosue paBHOBECUS 3apsI0B

VDJICKTPUKH U TIOJTYIIPOBOIHUKH B

117 A P YNPOBOA 1 24 wexens | https://resh.edu.ru
ANEKTPOCTATUYECKOM TI0JIC
Konpnencarop. DnekTpoéMKoOCTh

118 KOHJIEHCATOpa. DIEKTPOEMKOCTD TIIOCKOTO 1 24 uenenst https://resh.edu.ru
KOHJICHCAaTOpa

119 [TapamnensHOE COETMHEHNE KOHIEHCATOPOB 1 24 wenens https://resh.edu.ru
[TocnenoBarenbHOE COEAMHEHNE

120 A A 1 24 uenenst https://resh.edu.ru
KOHJICHCAaTOPOB

121 DHeprus 3apsHKEHHOT0 KOHIEHcaTopa 1 25 Henernst https://resh.edu.ru
DU3NYECKUN TPAKTUKYM I10 TEME
"Habmroienne npeBparieHust SHEPTUH
3apsOKEHHOTO KOHJIGHCATOPa B QHEPTHIO
u3aydeHus ceeroaunoa’ wim "M3ydeHue https://resh.edu.ru,

122 MPOTEKaHUs TOKA B LIEMH, COJIepKaIIEH 1 25 Henens BUPTYaJIbHAS
KoHAeHcarop" win "Pacnpenenenue nabopatopHas
Pa3HOCTH MOTEHITUAIOB (HAIPSDKEHHMS ) TIPH
MOCJIEI0BATEIIbHOM COCTMHCHUHT
KOHJEHCAaTOpOB"

123 Pemenue 3agau 1 25 nenens https://resh.edu.ru

BIDKCHHE 3apsHKEHHON YaCTHIIBI B

124 A p " 1 25 nenens https://resh.edu.ru
OJIHOPOJHOM 3JIEKTPUUYECKOM TIOJIE

125 Pemenne 3amau 1 25 nenens https://resh.edu.ru

HUE U CUCTEMaTHU3aIMsl 3HAHUH 11

126 0606,]?6 © menere 3 H 3 © 1 26 Henens https://resh.edu.ru
Teme "DIIEKTPUIECKOE T10JIE
KoHnTponbHas paboTa o Teme

127 p p 1 26 nHenens https://resh.edu.ru

"OnexTpuueckoe nose"



https://resh.edu.ru/

Cuia toka. [locTossHHBIH TOK. Y CIOBUS

128 CYILECTBOBAHUS TOCTOSTHHOTO 26 Hemenst https://resh.edu.ru
MEKTPUIECKOTO TOKA

129 Ucrounuku Toka. Hanpstxenue u 31C 26 nenens https://resh.edu.ru
3akon Oma JyIst y9acTKa L.

130 Dt Y u 26 nenens https://resh.edu.ru
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCUMOCTB COIPOTHBJICHUS OTHOPOJHOTO

131 IIPOBOJIHMKA OT €r0 JIMHBI U IIJIOIIA N 27 Henens https://resh.edu.ru
MOTIEPEYHOTO CEUCHHUS
VY enbHOE COMPOTUBIICHHUE BEIIECTBA.

132 A P B 27 uenens https://resh.edu.ru
Pemenue 3agau
[TocnenoBarensHOE, MapaIeIbHOE,

133 8 P 27 uenens https://resh.edu.ru
CMEIIAaHHOE COCIMHEHHUE IMPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX ATEKTPUICCKUX

134 °Tb p 27 uenens https://resh.edu.ru
nenei. [IpaBmia Kupxroda
DU3NYECKUN TPAKTUKYM I10 TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
LIETIA TIOCTOSTHHOTO TOKA MIPH MIOMOTITH

https://resh.edu.ru,

AQHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITBHBIX

135 " " - 27 uenens BUPTYyaJIbHas
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH

. nmabopaTopHast

naboparopueit o pusuke. [Ipumepsr
n3MepeHus HU3NIECKUX BETUINH TIPH
TTOMOIIIM KOMITBIOTEPHBIX JTATYUKOB"

136 Pemenue 3agau 28 nenens https://resh.edu.ru
PaboTa anekTpuueckoro Toka. 3akoH

137 P 28 Henens https://resh.edu.ru
Jxoyna —Jlenna

138 Pemenue 3amau 28 nenens https://resh.edu.ru
MOIIHOCTH MEKTPUUYECKOTO TOKA.

139 TenmoBas MOIITHOCTH, BEIJIENsIeMas Ha 28 nenens https://resh.edu.ru
pe3ucrope

140 Pemenue 3amau 28 nenens https://resh.edu.ru

141 3/1C u BHyTpEHHEE CONIPOTHUBIIEHNE 29 Henens https://resh.edu.ru



https://resh.edu.ru/

HCTOYHHKA TOKa

3axon Oma 11 OJIHOM (3aMKHYTOM)

142 SJIeKTPUYECKOi e 1 29 nenens https://resh.edu.ru
@u3N4EeCKU IPAKTUKYM 110 TEME
"WccmenoBanue CMEIIAHHOTO COCAUHECHUS
" " https://resh.edu.ru,
pesuctopoB" wiu "M3Mepenue yneapHOro
143 cor . 1 29 Henerst BUPTYyaJbHas
POTHUBJICHUS TPOBOTHUKOB" MITH naBopaTopHas
"UccmenoBanue 3aBUCUMOCTU CUJIBI TOKA OT
HaIpsDKEHUS JUTsT TaMIThl HaKaJTuBaHUs"
144 Pemenne 3amaq 1 29 menens https://resh.edu.ru
145 MoITHOCTh UICTOYHHUKA TOKA 1 29 nemens https://resh.edu.ru
146 Kopotkoe 3ambikanue 1 30 menens https://resh.edu.ru
147 Konpaencarop B 11enu mocTOSIHHOTO TOKa 1 30 Hepnens https://resh.edu.ru
148 Pemenue 3agau 1 30 nenens https://resh.edu.ru
Pemenne 3amag mo teme "IlocTosTHHBIN
149 SHCKTpI/I‘IeCIfI/Iﬁ ToK" 1 30 Hemens https://resh.edu.ru
Pemenne 3amad o teme "IlocTosTHHBIN
150 3ne1<Tquec£m71 ToK" 1 30 Henens https://resh.edu.ru
Pemenne 3amag o Teme "IlocTosTHHBIN
151 3ne1<Tquec1)<lm71 ToK" 1 31 nepmens https://resh.edu.ru
O00011enre ¥ cUcTeMaTH3alUs 3HAaHUH 110
152 " N i . " 1 31 nenens https://resh.edu.ru
teMe "TI0CTOSTHHBIN AIEKTPHUYECKHI TOK
KonrtpossHas pabora mo teMe
153 " P ' P o " 1 31 uenens https://resh.edu.ru
ITocTosIHHBIN 3JIEKTPUYECKUNA TOK
DneKTpruYecKas MPOBOJUMOCTh Pa3JIMUHBIX
154 BEILECTB. DJIEKTPUUECKHUM TOK B METAJUIAX. 1 31 menens https://resh.edu.ru
CBepxXpoBOIUMOCTh
DNEeKTpUYECKUN TOK B pacTBOpax u
155 pacIuiaBax 3J1eKTpOIUTOB. 3akoHbl Papanes 1 31 menens https://resh.edu.ru
JUTSL TIEKTPOJIN3a
Du3yecKuy IIPaKTUKYM 110 TEME https://resh.edu.ru,
156 p M 1 32 Hepnens :

"Habmronenue snextponu3za’ uim

BUPTYyaJIbHAs



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

"N3mepeHnue 3apsiia 0AHOBAJIEHTHOIO MOHA"
niu "HccienoBanue 3aBUCUMOCTH
COIPOTHBIICHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHsTHE BOJIBT-
aMIIEpPHOM XapaKTepUCTUKU Auoaa"

nmabopaTopHas

157

DNeKTpUYECKUid TOK B ra3zax. [lnazma

32 "enens

https://resh.edu.ru

158

DNeKTpUUECKUi TOK B BaKyyMe.
Bakyymubie npuOopbl

32 "enens

https://resh.edu.ru

159

DNEeKTpUUECKUN TOK B MOJIYPOBOJIHUKAX

32 "enens

https://resh.edu.ru

160

[TonynpoBoAHUKOBBIE TPUOOPHI

32 "enens

https://resh.edu.ru

161

Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAaHU TI0 TeME
"KunemaTtuka"

33 Henens

https://resh.edu.ru

162

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTu3alus 3HaHU 1o TeMe
"Jlmnamuka"

33 Henens

https://resh.edu.ru

163

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3Hanguil no teme "CraTuka
TBEpAOro Tena"

33 Henens

https://resh.edu.ru

164

PesepBubIit ypok. O6001eHNE 1
cucTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHUA B MeXaHUKe"

33 Henens

https://resh.edu.ru

165

PesepBHblit ypok. O6001IeHNE U
cucTeMaTru3anusa 3HaHUuH 1mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOUN Teoprn"

33 Henens

https://resh.edu.ru

166

PesepBHblit ypok. O6001IeHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEMe
"Tepmoannamuka. TemnoBbie MainHb!"

34 genensa

https://resh.edu.ru

167

PesepBHslit ypok. O600IeHE U
CHCTEeMAaTHU3alMs 3HAHUH 10 TeMe
"ArperatHble COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

34 nenens

https://resh.edu.ru




168

PesepBHeiit ypok. O600IIeHNE 1
cucremMatTu3sanus 3HAHUH 110 TEME
"DnexkTpuueckoe moie"

34 uenens

https://resh.edu.ru

169

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3alus 3HAaHUN TI0 TEMe
"[locTOSIHHBIN 31eKTpUYeCcKuil TOK"

34 genens

https://resh.edu.ru

170

PesepBubiit ypok. O60011eHNE U
cucTeMaTtusalus 3Hanui mo teme "Toku B
pa3anyYHbIX cpenax”

34 yenens

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

170

16




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
[
Jl:;-l'l Tema ypoka Bcero Konrpoapusie | Ipakruteckue fa[:;‘?eﬂnﬂ :)Ig[?ag?)l:;eenbﬂme
padoTsbI padoThI pecypebi
B3aumoielicTBrE MOCTOSITHHBIX MArHUTOB H
1 MTPOBOTHUKOB ¢ TOKOM. MarHuTHOE ToJIe. 1
I'unoresza Amnepa
Bekrop marautHOM MHAYKIMK. [IpruHIMD
2 CYIIEpPITO3UIIMN MATHUTHBIX NOJIeH. JInHNM 1
MarHUTHOW WHTyKIIHH
3 MarauTHOE 10JIe TPOBOTHUKA C TOKOM. 1
OmneIiT Opcrena
4 Cuna Amriepa, e€ HanpaBJICHUE U MOTYJIb 1
5 Pemrenue 3amau 1
6 [Ipumenenne 3akoHa Amriepa. 1
DneKTporu3MepUTENbHbIE TPHUOOPHI
Cuina JlopeHua, e€ HanpaBi€HUE U MOIYJIb.
7 JIBI>KEeHME 3apsHKEHHON YacTHIIBI B 1
OJIHOPOJHOM MarHWTHOM I10JIe
8 Pemtenue 3amau 1
9 Pa6ota cunbl JlopeHiia 1
10 Pemtenue 3amau 1
11 MaruuTtHoe 1oJjie B BeleCTBE. 1
deppoMarHeTHKy, apa- u AuaMarHeTUKH
12 OcHoBHbIE cBOMCTBA (EPPOMATHETHKOB. 1
[Ipumenenne peppomMarHeTHKOB
13 Pemenue 3amau no teme "MaraurtHoe moe" 1
14 Pemenue 3amau no treme "MaruutHoe moJe" 1
15 SIBieHME AIIEKTPOMArHUTHOW MHAYKIUH. 1




[ToTok BEKTOpa MarHMTHOW MHIYKLIIUHA

16 OC unaykiuu
3aKO0H JIEKTPOMArHUTHOM WHTYKITHH

17 ®dapanes

18 Buxpesoe anexrpuueckoe noiie. Toku Oyko

19 OJC uHIyKITUY B ABUKYITUXCS
MIPOBOTHUKAX

20 Pemenne 3agau

21 [IpaBusio Jlena
NunyktuBHOCTH. KaTymika HHAYKTUBHOCTH

22 B I[ENH ITOCTOSHHOT'O TOKa
SBnenne camounaykiuu. I1C

23 CaMOUWHTYKITHH

o4 DHEeprusi MAarHUTHOTO TTOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemtenue 3amau
O0001eHne 1 cucTeMaTU3alsI 3HAHUH 110

26 Teme "DNeKTpoauHaMuKa"

97 'I‘<0HTpoana;1 pabora 1o Teme

DNeKTpoAMHAMHKa"

28 KoneobarensHas cucrema. CBoOOIHEIE
KoJiebaHus. ['apMoHMYecKue KoJieOaHus
KunemaTtuueckoe 1 JTMHAMHUYECKOE

29 OIMCaHHE KOJe0aTeNbHbBIX IBIKEHNHN
DHepreTUYecKoe onucanue. BeiBo

30 JTUHAMUYECKOTO OTTMCAHUSI TAPMOHUYECKUX
KoJIeOaHUW U3 UX SHEPTEeTUIECKOTO U
KHHEMAaTHYECKOTO OIMMUCAHUS

31 Ammutyna v (aza konebaHui

32 [Tepuon u yacrota konebanuit. [lepruon

MaJbIX CBOOOIHBIX KOJIEOAHU




MaTeMaTH4ecKoro MasitHuka. llepruon
cBOOOTHBIX KOJIEOAHUH IPY>KUHHOTO
MasiTHHKA

3aryxatomue Kojiebanus. BeiHy)1eHHBIC

33
koJiebanus. Pe3onanc

34 ABTOKOJICOAHUS

35 Pemenue 3agau

36 VYpok-koHpepenuus "MexaHuueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTpYMEHTaX"
O0o001Ienye ¥ cucTeMaTH3aIys 3HaHU 110

37 TeMe "Mexanudeckue Kojieoanus"

38 DNEKTPOMAarHUTHBIE KOJICOAHHUS.
KonebartenbHblit KOHTYp
®opmyna Tomcona. CBSI3b AMILUTUTY/IbI

39 3aps/ia KOHJIEHCATOPA C aMIUTHTYI0U CHITBI
TOKa B KOJIEOATEIHHOM KOHTYPE

40 3aK0H COXpaHEHUS YHEPTUN B UJICATHHOM
KoJIeOaTeIbHOM KOHTYPE
3aryxaronye JIeKTPOMarHUTHhIE

41 KoJiebaHus. BeIHyK1IeHHBIS
ANIEKTPOMArHUTHBIC KOJICOaHUS
[TepemenHsIii TOK. Pe3ucrop u KoHIEHCATOP

42 B IICTIM TICPEMEHHOTO TOKa

43 Karyiika HHIyKTUBHOCTH B LIENTU
MePEMEHHOT0 TOKa
3akoH OMa U1l 3IEKTPUYECKON LEnn

a4 MIEPEeMEHHOTO TOKa
MOIIHOCTh TEPEMEHHOTO TOKA.

45 AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAUECHNE
CHWJIBI TOKA U HATIPSDKEHUS

46 Pe3oHaHC B 3neKTpUUECKON LIETIH

47 Pemenue 3amau




NneansHbiif TpanchopmaTop.

48 [TpousBocTBO, MIepenava u moTpedIcHue 1
MEKTPUICCKOI SHEPTUU
DKOJIOTUYECKHE PUCKHU TIPH ITPOU3BOJICTBE

49 3neKTposHepruu. KynbTypa ncnosib30BaHus 1
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

50 Pemenue 3amau 1

o1 Pemenue 3amau 1
O0600611eHre U cucTeMaTH3alus 3HaHUH 110

52 Teme "DIeKTpoMarHuTHbIe KojiebaHus" 1

53 MexaHnndeckue BOJIHBI. XapaKTEPUCTUKU 1
MEXaHWYECKUX BOJTH

54 CBoiicTBa MEXaHHMYECKUX BOJIH 1

55 3ByK. XapakTEePUCTHUKU 3BYKa 1

56 NudpazByk u YABTPa3ByK. [lIymoBoe 1
3arpsi3HEHUE OKPYKaroIel cpeibl

57 Pemtenue 3amau 1

58 DJIEKTpOMarHuTHbIE BOJIHBI. M3mydenne 1
AIIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH. 1
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
[Ikana 37eKTpPOMarHUTHBIX BOJIH.

60 [IpuMeHeHue PJIEKTPOMArHUTHBIX BOJIH B 1
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokanus. DneKTpoMarHuTHOE 1
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

62 KOHTpOJ'I'{:HaSI pabota no Teme "KonebGanus 1
Y BOJIHBI

63 CaerT. 3aKOH NPSAMOJIMHENHOTO 1

pacnipoCTpaHCHHA CBECTA




Pemenne 3amaq Ha MPUMCHCHHUC 3aKOHA

64 MPSIMOJIMHEHHOTO pacpOCTPaHEHUs CBETa !

65 Otpaxxenue cBera. [110cKoe 3epkaio. 1
Cdepuueckoe 3epkaino
[Ipenmomnenue cBeta. AGCOTIOTHBIN U
OTHOCHTEIIbHBIN TIOKA3aTeNb MPETOMIICHHS.

66 [TotHOE BHYTpEHHEE OTPAKCHHE. 1
[IpenenbHbIN yro MOJHOTO BHYTPEHHETO
OTpaKeHUS

67 Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB 1
OTpaKEHHUsI M TIPEJIOMIICHUS CBETa

68 Xon nyqevﬁ B npusMe. J(ucrepcus ceera. 1
CrnoxHbIif cocTaB Oenoro ceta. Lser

69 JInn3el. DoKycHOE pacCTOSHUE U 1
OTITUYECKAsi CUJIa JTMH3BI

70 [TocTpoenne n3o0pakeHUH B TMH3aX U UX 1
cUcTeMax. YBeJIUYEHHUE JINH3bI
Pemenue 3ana4 Ha mocTpoeHue

71 M300pakKeHUH, MTOTy4aeMBbIX C ITIOMOIIBIO 1
JIUH3

72 I'na3 xak ontuyeckas cucrema 1

73 Pemenue 3aﬂaq.“ [Ipenensl npuMEHUMOCTH 1
reOMEeTPUUECKON ONTUKU

74 CKOpOCTb CBETA U METO/IbI €€ U3MEPEHUs 1

75 Jlucniepcus cBera 1

76 WnTepdepenius ceera 1

77 KorepeHnTHbIe HCTOUHUKHU. Y CITOBUS 1
HaOOIEHUS] MAKCUMYMOB U MMHHMYMOB

78 Pemenue 3amau 1

79 [Ipumenenue uaTEpPEepeHINN 1

80 Hudpaxius ceera 1




Hudpaxuonnas pemeérka. Y cioBue

81 HaOJI0IEHUS TTTaBHBIX MAKCUMYMOB !

82 Pemenue 3amau 1

83 [TomepeuHOCTh CBETOBBIX BOJIH. 1
[Tonspuzanusa ceera

84 Pemenue 3amau 1

85 CBeToBbI€ SIBICHUS B IPUPO/JIE 1
O060061eHre U cucTeMaTH3alus 3HaHUH 110

86 y " 1
teme "OnTuka

87 KonTtponpHas padota mo teme «OnTuka 1
I'paHHIIBI TPUMEHUMOCTH KIACCUIECKOM

88 MEXaHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U 1
MPUHIIAT OTHOCHTEITBHOCTH

89 [ToctynaTel cienuanbHON TEOpUU 1
OTHOCHUTENILHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI.
[IpeobpazoBanus Jlopenna. Ycimoue

90 NpUIUHHOCTH. OTHOCHUTEILHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHH U
COKpAIlEHUE JUTHHBI

91 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM 1
YaCTHUILIbI

92 CBsi3b Macchl € YJHEPrHEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTUILIbI. DHEPTHUS TOKOS

93 PaBHOBeCHOE TEIUIOBOE U3ITyYEHUE 1

94 3akoH cMmenieHus Buna 1

95 I'mnore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMIyabC pOTOHA 1

97 ®otoadpdext. OnpiThl A. I'. Cronerosa. 1
3akoHsl porodrddexra

98 YpaBuenue DiiHmreitHa 11 potodpdexTa. 1




"Kpacnas rpanuma" ¢pororddekra

99 Jasnenue ceera. Onwitel I1. H. JIeGeneBa
100 BoJsiHOBBIE CBOIICTBA YaCTHIL
Bounnsl ne bpoisa. InvuHa BoaHEI 1€
101 Bpoiins u pazmMepsl 001aCTH JTOKATU3AIAN
JBIDKYILEHUCS YaCTULIBI
102 KopnyckynsipHO-BOTHOBOW Ayanu3m
103 Judpakuus 3IeKTPOHOB Ha KpUCTAIIAX
Crienn¢uka n3mMepeHuit B MUKpOMUDE.
104 CoOTHOLIEHHS HEOTTPEACIEHHOCTEN
I'eitzenbepra
105 Pemenne rpaduaeckux 3amau
106 Pemenue pacuéTHBIX 33134
KonTtponbHas padoTa mo temam: "OCHOBBI
107 CTQO", "KopmycKkyaspHO-BOJHOBOM
Jyanu3m"
108 OnBITHI 110 HCCTIETOBAHUIO CTPOCHHSI aTOMA.
[Tnanerapnas moaens aroma Pezepdopaa
109 [Tocrynater bopa
Bunel cniekrpoB. CrieKTp YpOBHEHM SHEPTrUU
110 aToMa BOJ0OpoJa
CrioHTaHHOE U BBIHY)KJIEHHOE U3ITy4eHUE
111 cBeTa
112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-
113 VBaHeHKO. 3aps 1 MacCOBOE YUCIIO SApa.
N3otonel. PagrnoakTuBHOCTH
3aKoH paJnoaKkTUBHOTO pacnajaa. CBoiicTBa
114 MOHU3UPYIOUIETO U3inydeHus. Biusaue

PaAMoOaKTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
Jlo3umerpus




115

OHeprus cBs3U HYKJIOHOB B sizipe. SnepHble
cuiel. Jleext macco sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [Ipobiemsr
YIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpainyy U Ucciaea0BaHUs
aneMeHTapHbIX YacTull. DyHaaMeHTanbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI 1
nentoHsl. [Ipeacrasnenue o CtanaapTHOM
Mozenu. KBapk-ritooHHas MOEIb aIpOHOB

117

®wusuka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EmuHCTBO (hn3nueckoil KapTUHBI
MHpa

118

DTanbl pa3BUTUSI aCTPOHOMUU. 3HAUCHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHIX
00BbeKTOB. MeTo1bl aCTPOHOMUYECKUX
HUCCIIEIOBAHUI

120

COBpeMeHHHC OIITHYCCKUEC TCICCKOIIHI,
PaaUuOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTpOHOMUA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue
3BE3/IBI, INTAHETHI, UX BUINMOE ABMKEHHE

122

Conueunas cucrema. Comnuie. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH.
Jnarpamma "cnekTpaabHbIA KJIacC —
CBETUMOCTD"

124

3Be3,[[LI IJIaBHOH IIOCIIEA0BaTEIbHOCTHU




125

Buyrpennee crpoenue 38é31. CoBpeMeHHbIE
IIPEJICTaBIECHUSI O IPOMCXOKICHUU U
sBosroniy CosHIa U 3BE3/1. DTallbl KU3HU
3BE3]L

126

Muneunsiii [1yte — Hama ["anmaktuka. Tumsl
rajakTuk. YEpHbIE IBIPHI B APAX TATAKTUK

127

Bcenennas. Pacuiupenne Beenennoil. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukroBoe n3nydenue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpob6ieMbl acTpOHOMUHT

130

®u3N4eCKU TPAKTUKYM IO TEME
"HccmeqoBanne MarHUTHOTO TIOJIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBanue CBOMCTB
dbeppomarnetrukoB" ninu "HccnenoBanue
JIEWCTBUA MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue cunbsl Amnepa" win "N3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOW WHAYKIIMHU
Ha OCHOBE U3MEpPEHUs CuiIbl Ammepa"

132

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanue IBICHUI
ANEKTPOMArHUTHOM MHIYKIUU" WU
"Onpenenenrie MHIYKIUHA BUXPEBOTO
MarHMTHOTO 1oasA"

133

Du3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHAYKIUA"
i "COopKa MOJEIH IEKTPOMArHUTHOTO
regeparopa"




134

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOHBIX
KOJIeOaHUH HUTSIHOTO U IIPY>KHHHOTO
MAasTHUKOB"

135

@uU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBanne SHEPTHH B IPY>KUHHOM
MasTHHKE"

136

@u3N4EeCKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO TOKa Yepe3
II0CJIEIOBATENIBHO COCIMHEHHBIE
KOHJEHCATOP, KaTyIIKy U PE3UCTOP" WIH
"UccnenoBanue paboThl HCTOUHUKOB CBETa
B LIENH ITIEPEMEHHOTO TOKa"

137

®u3N4EeCKU TPAKTUKYM IO TEME
"N3ydyeHune nmapaMmeTpoB 3BYKOBOM BOJIHBI"

138

DU3NYECKUH TPAKTHUKYM I10 TEME
"N3mepenue nokazaressi mpeoMIICHUS
crexna" unu "l[lomyuenne n3oOpaxeHus B
CUCTEeMeE U3 IJIOCKOT0 3epKaja 1 JIUH3bI"

139

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpUMepe
XKuakux JuH3)" wm "M3Mepenue
(hOKYCHOTO paccTOSIHUS PACCEUBAOIIUX
nuH3"

140

dusnueckuil NpakTUKYM 110 TEMe
"Habnronenue qudpakuuu, nHTephepeHInn
U NoJsipu3anuu cera”

141

Du3N4EeCKU IPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (1o (oTorpadusim
TPEKOB 3apsDKEHHBIX YaCTHI] B MATHUTHOM
nose)"




142

PuU3N4ECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
ocHOBe uccnenoBanus porodddexra” mm
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOJUO/] OT HANPSKEHUS "

143

@u3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue cieKTpa pa3pe’keHHOTO
aTOMAapHOTO BOJIOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra”

144

@uU3N4EeCKU TPAKTUKYM I10 TEME
"UccnenoBanue paauoakTUBHOTO (OHA C
HCMOJIb30BAHUEM JTIO3UMETpa'" WIIH
"N3ydenue noriouieHus 6era-4acTull
amoMuHuem"

145

DU3NYECKUH TPAKTHUKYM I10 TEME
"HabOmaronenus 38€31H0r0 Heda
HEBOOPYXEHHBIM TJIa30M C HCTIOJIb30BaHUEM
KOMIBIOTEPHBIX IPUIIOKESHUN TSI
OTIpeICTICHUS TT0JIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3pe3ausi CeBEpHOTO MOJyIIapHs U IPKUe
3Bé31pl" WM "HaOmroneHus B TEIECKOIT
JlyHbI, U1aHET, TYMAHHOCTEH U 3BE3THBIX
CKOIIeHUH"

146

O06o0011eHe ¥ cucTeMaTH3alus 3HaHUH.
Pounb ¢pu3uku 1 acTpoOHOMUM B
9KOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAIBHOM U 3THYECcKOl cdepax
JEATEIbHOCTH YEIIOBEKA

147

O060011eHNEe U cCUCTeMAaTH3aIMsl 3HaHU.
Ponb 1 MecTO GU3UKU M ACTPOHOMHHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUPa

148

O0001IeHNE U cucTeMAaTA3allUs 3SHAHUM.




Ponb ¢pusndeckoit Teopun B GopMUpOBaHUN
MPECTaBICHUN O (pU3NYECKON KapTUHE
MUpa, MeCTO (pU3HUECKON KapTHHBI MHUPA B
o011eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTABIECHUI O IPUPOJIE

O0001IeHHE U cUCTEMAaTHA3alUS 3HAHUN 110

149
Teme "Kunemaruka"

150 O0006111eH1E U CUCTEMATU3aLMs 3HAHUH 110
Teme "Kunemaruka"

151 O0006111eH1E U CUCTEMATU3aLMs 3HAHUH 110
teme "/IluHamuka"

159 O0006111eH1E U CUCTEMATH3ALMS 3HAHUH 110
teme "CraTuka TBEpaoro tena'

153 O0006111eH1E U CUCTEMATH3aLMS 3HAHUH 110
TeMe "3aKOHbI COXpaHEHHUs B MeXaHUKe"
O00011IeH1E U CHCTEMATH3ALMSI 3HAHUH 110

154 teMe "OCHOBBI MOJICKYISIPHO-KHHETUUECKOU
Teopun"

O00011eHre 1 cucTeMaTH3als 3HAHUH 110

155 teMe "Tepmoannamuka. TerioBbie
MAaIIuHbL"

O0001IeHne 1 cucTeMaTh3alusg 3HaHUH 110

156 TeMe "ArperaTHbie COCTOSHUS BEIICCTBA.
®dazoBble iepexo b

157 O000111eH1E U CUCTEMATH3aLMs 3HAHUH 110
TeMe "Dnekrpuyeckoe nose"

158 O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110
teme "[1oCTOSHHBIN neKTpuYecKuil ToK"

159 O00011IeHNE U CUCTEMATH3ALMS 3HAHUH 110
teme "Toku B pa3Im4HbIX cpenax”

160 O00011IeHIE U CUCTEMATH3ALMS 3HAHUH 110

teMme "MaruutHoe noJe"




161

PesepBHeiit ypok. O600mIeHNE 1
CHCTEMAaTHU3aLMs 3HAHUH 10 TEME
"DyeKTpOMarHuTHAsI UHTyKIUA"

162

PesepBHeIii ypok. O600IICHNE 1
CHCTEMATU3ALMA 3HAHAM 110 TEME
"Mexannueckue Koueoanus"

163

PesepBubriit ypok. O60011eHNE U
CUucreMatu3anus 3HAHUH 110 TEME

"JJIeKTpOMarHuTHBIE KoJieOaHus"

164

PesepBubIit ypok. O60011eHNE U
cUCTEeMaTH3allusl 3HaHUH 110 TeMe
"MexaHU4eCKHE U JIEKTPOMarHUTHBIE
BOJIHBI"

165

PeseprubIit ypok. O6001IeHNE 1
cucTeMatu3anys 3Haguil no teme "OnTuka

"

166

PeseprubIit ypok. O6001IeHNE 1

cucTeMatu3anus 3HaHui no teme "OCHOBEI
CTO"

167

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHU 110 Teme
"KopnyckynspHO-BOJIHOBOM ayanu3m"

168

PeseprubIit ypok. O6001IeHNE 1
cucTeMaTu3alnuys 3HaHuil no teme "dusuka
atoma"

169

PesepBubiit ypok. O6001IeHE U
cucTeMaTu3alnuys 3Hanuii o teme "dusuka
aTOMHOTO Si7[pa ¥ 3JIEMEHTAPHBIX YaCTHIL"

170

PesepBHrlit ypok. O6001IeHE U
cucTeMaTH3alus 3HaHu| 10 TeMe
"OneMeHThl acTpoPU3UKU"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

®usuka 10 knacc/Msxues I'.4., Byxosues b.b., Corckuit H.H.

METOIUYECKHUE MATEPUAJIBI VIS YUYUTEJIA
®dusuka. 10 knacc. Meroanueckoe nocobue k yueOnuky .. Msikumesa, A.3.

CuHsakoBa

Uctounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-k-uchebniku-myakisheva-sinyakova/

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-

uchebniku-myakisheva-sinyakova/
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