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[Iporpamma mno (¢u3uke Ha YypOBHE CpEIHEro O0OIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHH W TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBaTeiabHOl mporpammel, npeactaBieHHbix B GI'OC COO, a
TaKke ¢ yuy€rom ¢enepanbHON pabodeil mporpaMMbl BocnuTaHus U KoHuenuuu
npenojaBaHus yueOHoro npeamMera «du3nka» B 00pa30BaTebHbBIX OPTaHU3ALUAX
Poccuiickoii ~ ®enepauuu, — peamu3yOIIUX  OCHOBHbIE  OOpa3oBaTElbHbIC
IPOrpaMMBl.

[Iporpamma no Qusuke onpezenser o0g3aTeNbHOE MPEIMETHOE CO/IepKaAHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATENIbHOCTh U3YyUEHHUsI TEM U pa3/iesioB
y4eOHOro mpeaMera ¢ y4€ToM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OOY4YaroIIMXCH.
[Iporpamma mno ¢usuke naér mnpeacTaBieHUE O LEAX, COJEpKaHUH, OOuIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CpEACTBaAMU
yueOHoro npenmMera «duzukay Ha yriayOJaEHHOM YpOBHE.

N3yyenue kypca (u3uKu yriayOJE€HHOTO YPOBHS MO3BOJISET PEAM30BaATh
3a/1a4u MPOQPECCUOHATILHON OpHEHTAIMH, HAIPABJIEHO HA CO3JaHUE YCJIOBUW s
NPOSIBIICHUSI CBOMX MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaKIIbIM
OoOy4YaromMMcsi, KOTOpbIE HEOOXOIMMBI JMJig TMPOJOKEHHs OOpa3oBaHUs B
opraHuzanusx npodecCUOHAIBLHOTO O00pa3oBaHUsl MO pPa3IU4YHbIM  (PU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno ¢usMke oOmnpenensioTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOCHHMSI Kypca (GU3UKK Ha YPOBHE CPEIHEr0 O0IIero oopa3oBaHus: JUYHOCTHEIE,
MeTanpelMeTHble, TNpeaMeTHble (Ha  yriayOnéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM il pa3pabOTKu TpeOOBaHW K JIMYHOCTHBIM,
METanpeIMETHBIM M TMPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (U3MKE Ha YpPOBHE CpelHEero ooOmero oOpa3oBaHUs Ha
yrayOJaE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/I€ITETbHOCTHBIN MOAXO/.

[Iporpamma no pu3uke BKIIOYAET:

IUIAHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca (U3MKU Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YyJIbTAThI M0 ToJjaM 00y4YeHHUS;

coziep>kanue yueoHoro npeamera «dusmnkay no rojgaM 00ydeHusI.

[Iporpamma 1o ¢u3uke HMEEeT NPUMEPHBINA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YYUTEISIMU (DU3HUKU ISl COCTABIICHUSI CBOMX PA0OUYUX MPOrPAMM.

[Iporpamma mno ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIECH U
NPEAOCTABISIET BO3MOXXHOCTH Ui peaju3alliy  Pa3jIMYHbIX METOANYECKUX
MOJIXOJIOB K TPENoJaBaHui0 (U3MKKA Ha YIrIIyOJEHHOM YpOBHE TPU YCIOBHUH
COXpaHEHUs 0053aTeIbHON YacTH COJIEP KaHUs Kypca.

du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTYyMAas B
KayecTBe y4eOHOro npeiMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHHUH 00 OKpyskaromiem mupe. [IIKoabHBIN Kype PU3HKH — CHCTEMOOOPa3yIOMUN
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHWM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
busmueckorr reorpaduerd W actpoHomuei. Mcmonb3oBaHME W aKTUBHOE
NpUMEHEeHNE (U3NYECKUX 3HAHMNA ONpEAENWIO XapakTep M OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJy4€HUsI HOBBIX MAaTEpPHUAJIOB C 3aJaHHBIMU CBOMCTBamu. M3ydeHue
(U3MKHM BHOCUT OCHOBHOM BKJIax B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa oOydyaroimerocs, B (pOpMHUPOBAaHUE YMEHUIN MPUMEHSATH HAYYHBIN
METO/T TO3HAHUS TP BHITIOTHEHUN UMHU YI€OHBIX UCCIICIOBAHMIA.

B ocHoBy Kypca ¢pu3uku Ha ypOBHE CpeHEro o0IIero 00pa3oBaHus MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHUS.



Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
o0beAMHEH BOKPYr (u3MYecKHX Teopuid. Beaymumm B Kypce sBiIsSeTcs
(dopMHUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnoyiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMaa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOLIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuknaonoit nanpagnennocmu. Kypc dpusuku yriay0iaéHHOTO ypOBHS
IpeanoiaraeT 3HakKOMCTBO € IIMPOKUM KPYTOM TEXHHUUYECKUX U TEXHOJIOTHYECKUX
IIPUIIOKEHUM M3YyYEHHBIX TEOpUU W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHUH.

Hoea Ixonozuzayuu peanusyercsi MOCPEACTBOM BBEIEHUS DIIEMEHTOB
COllep)KaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKHM M TEXHOJOTUM, a TaKke OOCYXKICHUs
po0JieM paloHAIBHOTO MPUPOIOTOIB30BAHMS U IKOJIOTMYECKONU O€30MacHOCTH.

OcBoeHue coaepkanusi MporpaMMsbl Mo GU3MKE JTOJKHO OBITH MOCTPOCHO Ha
NPUHIMIIAX CUCTEMHO-AEATENHHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
MPUHIIMIIOB 0a3UPyeTCsl HA UCTOIb30BAHUHM CAMOCTOSTENIHOIO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoero Qakropa ydebHoro mporecca. Jus yriayOnéHHOro
YPOBHA — OTO CHCTEMa CaMOCTOSITEIbHOIO YYEHHYECKOro JKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTANbHBIE YUYEHUYECKHE OMbITHI MPU H3YYEHHH HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanuzanuu (GU3MUECKOro TMpakTUKyma. B mepBom cnyuae
NpakTUKyM npoBoautcs aubo B koHie 10 u 11 kmaccos, aub0 mocie mepBoro u
BTOPOrO TONYTOAMM B KaXIOM M3 O3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOJISITCS B Tpoliecce u3ydeHus pazzaena (temsl). [Ipu 3ToM moa paboramu
PaKTUKyMa MTOHUMAETCS CaMOCTOATENIBHOE UCCIEN0BAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIIEHHOT0 BHJ1a 0€3 MOIIAaroBOi HHCTPYKITUH.

B mporpamme mo (¢usuke cucreMa yYEHHYECKOTO OIKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MPAKTUKyMa TPEJCTaBlieHA €IUHBIM IepedHeM. Brioop
TEMaTHKU JJI1 3TUX BHUJIOB YUYEHHYECKUX IMPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHHUKaMU 00pa30BaTEeIbHOIO Mpoliecca UCX0/1 U3 OCOOCHHOCTEW MOYPOYHOIO
IUTAHUPOBAHUSA W OcCHameHus kaOuHera (usuku. [lpum sToM obOecmeunBaercs
OBJIQZICHHE OOYYaroIIMMHCS YMEHHUSIMU I[POBOAUTH MpSMbIE M KOCBEHHbIE
U3MEPEHUsI, UCCIICIOBaHMUs 3aBUCUMOCTEN (U3MYECKUX BEJIMYMH U MOCTAHOBKY
OIBITOB IO MPOBEPKE NPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE yAENsAETCS PEUIEHUI0 PAacYETHBIX W KadeCTBEHHBIX
3anad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aIaHHON U HESBHO 33/IaHHOW (PM3MUYECKOW MOJIENbI0, MO3BOJISIONINE TPUMEHSTh
U3Y4YECHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK W3 OJHOI0 pasjena Kypca, Tak H
UHTErpupys MIPUMEHEHNE 3HAaHUM M3 pa3HbIX pa3ienoB. /[ kayecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBsICHEHHE/NpEeACKa3aHue MpPOTEKaHUs
¢u3nUecKux SIBICHUN U MPOILIECCOB B OKPY’KAIOILIEH KHU3HU, TpeOyromue BpIOOpa
(u3nyeckoil MO M1l CUTYal[MH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusiMu OI'OC COO k wMarepHalbHO-
TEXHUYECKOMY OOECIEUECHHIO Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YPOBHS Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus JOKEH N3Y4aThCs B YCIOBUSAX



npeaMeTHoro kabuHera. B kaOunere (u3uMkM JOIKHO OBITH HEOOXOAUMOE
nabopatopHoe 00OpyIOBaHUE [JIsl BBIMOJIHEHUSI YKa3aHHBIX B MpOrpamMme Io
(¢u3MKe YYEeHHMYECKUX OMBITOB, JAOOPATOPHBIX padOT M paboT NpaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JleMoHCTpallMoHHOe 000pyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W OOECHEYMBAET IOCTaHOBKY
NEPEUMCICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIMil Juis
UCCJIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUHM M  TPOLIECCOB, HOMIUPUYUECKUX U
dbyHIaMEHTAbHBIX 3aKOHOB, UX TEXHHUUECKUX TPUMEHECHHM.

JlaGopaTtopHoe 00O0pyJIOBaHME JJIsi YUYCHHMUECKHUX TMPAKTUYECKUX padoT
dopMupyercsi B BUAE TEMAaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamomuxca. TemMaTH4ecKhe KOMILIEKThI
7a00paTOpHOTO OOOpPYJIOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabOpaTOpHUid.

OCHOBHBIMU LIEJIAMH U3y4€HUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

dbopMUpOBaHUE UWHTEpPeca M CTPEMJIEHHS OOydYaromMXCd K HaydyHOMY
U3YYCHHUIO TMPUPONBI, PA3BUTHE HX HMHTEIUIEKTYAJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HAHUS U (OPMHUpPOBAHUE
UCCJIeI0BATEIBCKOI'0 OTHOILIEHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHUE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa M3yueHUS OCHOB
CTPOEHUS MaTepuH U QyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCIIOIb30BAaHUEM (U3HUECKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUM O poONM (QUIMKH 7 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE IpeICTaBICHUN 0 BO3MOKHBIX cdepax Oynyiei
npodeccuoHaIbHON  ACSITENIbHOCTH, CBSI3aHHBIX C (U3HMKOM, TOJArOTOBKA K
nanbHeieMy o0y4eHHIO B 3TOM HAMpPaBIICHUU.

JlocTikeHnne 3Tux 1eneid o0ecreunBaeTcsl penieHueM CIeNyIoIuX 3a1a4d B
npolecce u3y4eHus Kypca (U3UKu Ha YPOBHE CPEHEro 0011ero 00 pa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUM 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpUsX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (u3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U FJIEMEHTHI aCTPOPHU3UKH;

dbopMuUpoBaHUE YMEHUI TPUMEHSITh TEOPETHUECCKUE 3HAHUS JJIs1 OOBSICHEHUS
buznuecKknX SIBICHUN B TPUPOAE W JUIS TPHUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHUs Pa3JIMYHbIX 3a/Jad C SBHO 3aJaHHOU
¢u3nyeckoil MoJeNblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSTEIILHOE CO3JaHHE
¢dbusznueckoii MopeNH, aaeKBaTHOW YCJIOBHSM 3ajladyd, B TOM YHCIE 3a]1a4
WH)XEHEPHOT'O XapaKTepa;

NOHUMaHWEe (PU3NYECKUX OCHOB M TMPHUHIMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUSA Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIIBHOTO TUIAHHPOBAHUS U IPOBEIACHUS
¢u3nuecknX OKCIEPUMEHTOB, aHaIW3a W HHTEpIpeTanuu  uHdopmaiumy,
OIIPEEIICHHS] TOCTOBEPHOCTH MTOJIYYEHHOT'O PE3YJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI PAa3BUTHUSI YMEHUW NPOEKTHO-HCCIEN0BATENBCKOM,
TBOPYECKOM JIEATEIbHOCTH;

pa3BUTHE HHTEpeca K cepam npodeccuoHaIbHON NesTeNbHOCTH, CBI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TpeboBanmsimu OI'OC COO yrnyOnéHHBIA ypOBEHB
u3yueHusi ydeOHoro mpeamera «Pu3Wka» HA YpPOBHE CPEIHEro OOIIEro



oOpa3oBaHusi BbIOMpaeTcs OOy4YalOIIMMUCS, IUIAHUPYIOLIMMHU IPOAOHKEHHE
o0pa3oBaHus MO CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriyOnEHHbIM ypOBEHb) HA YPOBHE CPEAHETO OOIIErOo
oOpazoBanus oroautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme mo (¢U3MKE MepedeHb JabOpaTOpHBIX W
NpaKTHYECKUX paboT SBIAETCS PEKOMEHIOBAHHBIM, VYUWTENb JellaeT BBIOOP
NPOBEACHUS JTA0OPATOPHBIX pabOT M OMNBITOB C YYETOM HMHIUBUIYaTHHBIX
0COOEHHOCTEM o0y4Jaroniuxcs.



COIEPKAHUE OBYUYEHUA
10 KUIACC

Paspnes 1. Hay4Hnblii MeTOA O3HAHMS NIPUPO/BI.

®uszrka — pyHIaMeHTalIbHAsg Hayka o npuponae. HayuHslil MeTos mo3HaHus U
METObI UCCIICIOBAHUS (DU3NUECKUX SBJICHUM.

OKCIIEpUMEHT M TEOpHUs B Mpolecce IMO3HaHusi mpupoabl. HaGmionenue u
AKCIIEPUMEHT B (pU3MKe.

CnocoObsl u3MmepeHuss (GU3MYECKUX BEIUYMH (AHAJOTOBBIE M LUQPOBBIC
U3MEPUTENBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuid  usmyeckux  BenuuudH  (aOcontoTHas U
OTHOCHUTEJIbHAs).

MopenupoBanue QpuU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasl TOYKa,
a0COIOTHO TBEPAOE TENOo, WAealibHasl >KUIKOCTb, WJACANbHBIA Ta3, TOUYECYHBIH
3apsan). ['unoreza. ®u3znyeckuii 3aKoH, rpaHULBI €r0 MPUMEHUMOCTU. Du3nueckas
TEOpHS.

Ponb u mMecTto ¢u3uku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3MepeHne cuiibl TOKAa M HaNpsHKEHUS B LENH MOCTOSHHOTO TOKAa IIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU@poBoH sadoparopueit mo ¢uszuke. [Ipumepsl nzmMepeHus
(bu3MUeCKNX BETUYUH MPU MOMOIIHU KOMITbIOTEPHBIX TATUHUKOB.

Pa3zgea 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHnnueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOrO JBHUKECHHUS.
Cucrema orcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MaTepuanbHONW TOYKH, €ro MPOEKIMU HA OCHU CHCTEMBI
KoopauHar. Tpaekropusl.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U
YCKOPEHUE MaTepUaJbHOM TOYKHM, MX MPOEKIMM Ha OCU CHUCTEMbI KOOPIWHAT.
CiioxeHue rnepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIIMHENHOE JBHKEHHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTEpUaIbHON TOYKH OT BPEMEHHU M HUX
rpaduku.

CBobOomHoe majeHue. YCKOpeHue cBOOOMHOrO majaeHus. J[BukeHue Tena,
OpOIICHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHHMS MaTepUaIbHON TOYKHA OT BPEMEHH M UX TpaduKu.

KpuBonunennoe paBuxkeHue. [IBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPYXXKHOCTH. YTJOBas W JUHEWHas ckopocTh. [lepmom u vactora oOparieHusl.
[entpocTpeMuTenbHOe (HOPMAIIBHOE), KacaTeIbHOE (TAHT€HIMATIbHOE) U MOJIHOE
YCKOpPEHHE MAaTepUAIbHON TOUKH.

TexHudyeckre YyCTpPOMCTBA U TEXHOJOTHMYECKUE TMPOLIECCHI: CHUIAOMETP,
JNBIKEHHE CHApsJOB, IIEMHbIEC, IIEeCTepEHYaThle W pEMEHHBbIE Iepenayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPAIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

CnocoObI ucciie10BaHus IBHKEHUM.

Nnmroctpanus npeaeabHOro nepexo/ia i u3MepeHrne MrHOBEHHOM CKOPOCTH.

[Ipeobpa3oBaHre ABMKEHUN C UCTIOIH30BAHUEM MEXAHU3MOB.



[Tagenue Ten B BO3AYyXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Habmronenne aBwKeHHs Teja, OPOIICHHOrO TMOJA YIioM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHEeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABMXKEHHUSI OJTHOTO M TOTO XK€
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHHUS C LIECNIbIO ONPEIEICHUSI MTHOBEHHOU
CKOPOCTH.

N3mepenue yCckopeHus: TpU MPSAMOJIMHEHNHOM PaBHOYCKOPEHHOM JBUXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JBIDKCHUM.

N3mepenue YCKOpEHUS CBOOOJIHOTO NaJCHUS (PEKOMEHI0BaHO
UCITIO0JIb30BaHue IU(POBOH 1a00paTOpun).

WN3yyenue nBMkeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. I[IpoBepka
TUIIOTE3Bl O MPSMOM NPOMOPUHUOHAIBHOW 3aBUCHUMOCTH MEXIY NaJIbHOCTBIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHne IBWKEHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH Tepuoja oOpamnieHus: KOHMYECKOro MasTHHKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprorona. UHepumanpHbie cucTeMbl oTcuéra. [IpuHIun
oTHocuTenbHOCTH ['anunes. HemHepuuanbHble CHCTEMBI OTCYETA (OINpEAEIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHImn cynepno3uiuuu Cuil.

Bropoii 3akoH HproToHa 1151 MarepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATCOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON U
VHEPTHOU MacCCBhI.

Cuna TsokecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod MHPOTHL. JIBrkeHue
HEOECHBIX Tell U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBuxyiierocsi c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHUSI CKOJBXKEHUS M Cujla TPEHUs
nokosi. Koadpdunuent tpenus. Cuna CONMPOTUBICHUS TPU JABMKCHUU Tela B
YKUJIKOCTHU WJIU rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOT'O JIBUKCHUS.

Hasnenue. ['mapoctatuueckoe napienue. Cuna Apxumena.

TexHuuecKkne YCTpOMCTBA M TEXHOJIOTUYECKHUE IPOLECCHI: MOALIMITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaOmronenvie nBHKEHUS Tell B MHEPIMAIBHBIX U HEMHEPIIUATbHBIX CUCTEMAX
OTCYETA.

[TpuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX IWIMHAPOB WIM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBFHO HEMHEPLMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIONIEH  NPWIOKEHHBIX K TEIy CHI C
MIPOM3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHUE B MHEPLHAIBHOM CHCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YIbTATE B3aUMOICUCTBHS TEI.

N3mepenune macc 1o B3anMoAEHCTBUIO.



HesecomocTts.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUSL.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne paBHOAEHCTBYIOLIEH CHUJI MIPU JABUKEHUHM OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3AaBUCHUMOCTH BPEMEHU JBIDKCHHS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pe3HOBOM 00pasile, OT ux aehopMaluu.

N3ydeHne ABMKEHUSA CHUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, MIEPEKUHYTOU Yepes
JErKUM OJIOK.

N3Mmepenue koddduiiieHTa TpeHUsI MO BEIUYUHE YIIIOBOro KoddduimeHnrta
3aBucuMocTH Frp(N).

WccnenoBanre nBrkeHus Opycka MO HAKJIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KOA()PUIIUEHTOM TPEHHUS.

N3ydenne nBUKEHUA rpy3a Ha BAILY C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpnoe Teno. IloctynaTenbHoe M BpamaTesbHOE JIBHXKEHHE
TBEPAOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpaumieHus. llnedo cuisbl
CroxeHue cujl, IPUWIOKEHHBIX K TBEpIoMy Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeycTOWYUBOE, O€3pa3IMUHOE paBHOBECHE.

TexHu4yeckre yCTpOHMCTBA U TEXHOJOTMYECKUE TMPOLECCHl: KPOHILITEWH,
CTPOUTEIIbHBIN KpPaH, pelIETUaThle KOHCTPYKIIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, npaKmuKym.

UccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpallCHUS.

KoncTpynpoBanue KpOHIITENHOB U pacy€T CUJl YIIPYTOCTH.

N3yueHne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IIONIaAb OMOPHI.

Tema 4. 3axonvl coxpaneHus 8 Mexanuke.

Nmnynbc MaTepuanibHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOYEK. L{eHTp Macc
CHCTEMBbI MaTEpUAIbHBIX TOUEK. Teopema O IBUKEHUU LIEHTpa Macc.

NmMnynbe cuiibl 1 U3BMEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MomeHT umIiynbca MaTepualibHOM TOUKHU. [IpeacraBieHue o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISX.

Pabora cunel Ha MajgoM W Ha KOHEUYHOM IepeMemnieHuH. [paduueckoe
IpeICTaBlIeHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepuaylibHONW TOYkKU. Teopema 00 HW3MEHEHUH
KUHETUYECKOU SJHEPTUU MATEPUATBHON TOYKHU.

[ToreHunanbHble W HENOTEHUMAJIbHbIE CUIbl. lloTeHuuanbHass >HEPrus.
[ToTenmnuanpHas sHEprus ynpyro nehopMupoBaHHON NpykuHbI. [loTeHmanpHas
SHEprus Tella B OJAHOPOJHOM TIpaBUTALlMOHHOM Imoje. [loTeHinmanbHas sHeprus
TeJa B IPAaBUTALIMOHHOM TI0JI€ OJHOPOJHOrO Iapa (BHyTpU U BHE iapa). Bropas
KOCMUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.



CBsi3b  pabOThl HEMOTEHUUAJIBHBIX CHUJ C M3MEHEHHEM MEXaHUYECKOU
SHEPIUM CUCTEMBI TeN. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun 17 HWACATbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MHUCTOJIET, TUPOCKON, (UrypHOE KaTaHue Ha
KOHbBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

N3mepenre MOIHOCTH CHUJIBI.

W3meHenune sHepruu Tesa Mmpu COBEpIIEHUU paOOThl.

B3aumHbIe mpeBpamieHuss KMHETUYECKOM M IIOTEHLMAJIBbHOW DHEPrUM NpU
JIEWCTBUM HA TEJIO CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3HEepPruu Mpu CBOOOIHOM TaICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenue nmnyibca Tea o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENIU DJIEKTPOMOOUIISE UM MOLIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBI.

HccnenoBanue coXpaHeHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUM.

N3mepenne KHHETUYECKOW YJHEPTUM TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAILHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CWIBI TPEHHUS TPHU JABWKEHHHM Tella M0 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. Mosekyasipuast Gu3nKa ¥ TEpMOAMHAMMKA.

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHBIE TOJOXKEHUST MOJIeKysipHO-KuHeTndeckoi teopun (MKT), wux
onbiITHOE oOocHOoBanue. Juddysus. bpoyHoBckoe nBHKEHHE. XapakTep
JIBW)XEHUSI W B3aUMOJCHCTBUS 4YaCTHI] BemiecTBa. Moaenu CTpoeHus TIa3os,
KHUJAKOCTEH U TBEPABIX Te€T U OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX
mozene. Macca u pasmepbl Mosiekyn (atomoB). KonumdecTBO BellecTBa.
IToctrostnuast ABorajipo.

TemoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3mepenus. lllkana
temnepatryp Llenbcust.

Mogenp UaeabHOrO ra3a B MOJEKYJISIPHO-KUHETUYECKON TEOPUU: YACTUIIBI
rasa JBHXXYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnerpona. AOcomOTHAs
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoieccsl B
UJCaIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BelmiecTBa. [ padudeckoe
IpeCTaBICHNE U30MIPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CpPEAHE  KUHETUYECKOW  SHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ] HJI€aIbHOrO raza (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJI€aTIbHOIO rasa).

CBs13b a0CONIOTHOM TeMITepaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOW HEPTUEN MTOCTYIATENBHOTO TEIIOBOIO IBMKECHUS €€ YaCTHLL.

TexHUYecKne YCTPOWCTBA M TEXHOJOIMYECKHE IMPOLECCHL: TEPMOMETP,
OGapomeTp, MoTydeHne HAaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mogaenu 1BUXKEHHS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.



Buneoposnuk ¢ 3anucbio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUSI.

Huddyzus xxuakocTen.

Mognens onbita ITepha.

[IputsxeHne MONEKyI.

Mogenu KpUCTaININYECKUX PELIETOK.

HabGntonenue u vccieqoBaHue U30IpOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

UccnenoBanne mpoliecca yCTAHOBJIECHUS TEIUIOBOTO PABHOBECUSA IPHU
TEIJI000MEHE MEXy TOpsYeii U XOJIOHOM BOJIOM.

N3yuenne wu30TEpMHUYECKOr0 Tporecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
1udpoBoi Jab0paTopun).

N3yueHune n30xXopHOro mporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUs COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUU IS
TEPMOAMHAMHUYECKON CUCTEMBI. BHelIHNE U BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEJIWYMH, ONHMCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHamuku. (CaMONpOU3BOJNbHAs — peJlaKCalUs
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens uaeanbHOr0 Tra3a B TEPMOAMHAMHKE — CHUCTEMA YpPaBHEHUA:
ypaBHeHne MenneneeBa—KianeiipoHa M BbIpa)K€HUE JJIsI BHYTPEHHEN SHEPTUU.
VYcnoBus MPUMEHMMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpalus YacTHUll, BBICOKUE
TEeMIIepaTyphl. BeipaxkeHue AJis1 BHYTPEHHENH SHEPIrUU OJHOATOMHOIO MEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas pabota B TepMoArHaMuKe. Berancienue padoTsl o rpaduxy
nmpouecca Ha pV-auarpamme.

Teronepenaua  kak  crnoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMUYECKOW  CUCTEeMbl  0e3  coBepiieHuss paboTel.  KonBekius,
TEIUIONPOBOIHOCTD, U3IyUYCHUE.

KonmnuectBo Temiorel. TemnoéMKOCTh Tena. YAenbHas W MOJsApHas
TEIUIOEMKOCTU BEILIECTBA. YpaBHeHHE Maiiepa. YaenpHass TeEIioTa CropaHus
ToriiBa. Pacuér konmuyecTBa TEIUIOTHI TpH  Terionepenave. [lonstue 00
aauabaTHOM TIporiecce.

[lepBpiii  3axk0H TepMoAMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTBo
TEIUIOTBI W paboTa Kak Mephl W3MEHEHHS  BHYTPEHHEW  DHEPruu
TEPMOJIUHAMUYECKONU CUCTEMBI.

Bropoii 3ak0OH TEpPMOJWHAMHKH U PABHOBECHBIX MIPOLIECCOB: 4YEPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadaTa. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPE/IaTh TEIUIOTY OT 00JIee XOJIOJHOTO Tena K 0ojiee HarpeTomy 0e3
komnencanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[TpuHMIe! nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KITJI. [ukin Kapno.

DKOJIOTUYECKHE ACTEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUratenei. TeminoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: XOJOAUIBHHUK,
KOHJUITMOHED, NHU3CIBbHBIA W KapOIOPAaTOpHBIA JABUTATENN, MapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TEMIIEpATyp, YTWIN3ALUSA «TEIUIOBBIX» OTXOHOB C



UCII0JIb30BAaHUEM TEIUIOBOTO HAcoca, YTHIM3alUs OMOOPraHUYECKOro TOIUIUBA JIJIst
BBIPAOOTKHU «TEIUIOBOM» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3MeHenne TemmepaTypsl py aiuadaTHUYeCKOM PaCIIUPEHUH.

BozaymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUH.

Uccnenoranue anuadbaTHOro mpoiiecca.

KomnbroTepHbie MOAEIHN TEIJIOBBIX JIBUTATEICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKmMuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue mpoiecca OCTHIBAHUS BEIIECTBA.

Uccnenoranue anunadbaTHoOro mpoiecca.

N3ydeHne B3aMMOCBS3M JHEPrUU MEXKMOJIEKYJIAPHOTO B3aUMOJCHCTBUSA U
TEMIIEPATYPhI KUTIEHUS KUIAKOCTEH.

Tema 3. Acpecamnvie cocmoanun eeujecmea. @azoevie nepexoowvl.

[TapooOpa3oBanue u kKoHAeHcauus. VcnapeHue u KureHue. Y JelbHas
TEIUI0Ta MapooOpa3oBaHUs.

HacepllieHHble W HEHachlllEHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH U JABJIEHUS HACBIIICHHOTO Iapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT JaBJICHUS
B KUJKOCTH.

Bnaxxnocts Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIIAYKHOCTD.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
KpuctayyioB. [InaBiieHMe W KpucTauM3auus. YJIeJdbHas TEIUIOTa IUIABJICHUS.
CyO6numarnus.

Hedbopmanun TBEpaOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmaruii.

TerioBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuipenrie. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIUIOBOT'O PACHIMPEHUS TeJ (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Ga30BbIX MEPEX0aX.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. KodPhUIIMEHT MOBEPXHOCTHOTO HATSIKEHHUS.
Kannsipuslie sBnenus. JlapiieHne 1o UCKPUBIEHHOU IMOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJNOIMYECKHME TMPOLECCHI:  KUJIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAJIBI.

Hemoncmpauuu.

TernoBoe pacmmpeHue.

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kunienune. Kurnienue npy noHM>K€HHOM J1aBJICHHHU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanumnsipasle saBieHusl.

Mopaenn HEHLIOTOHOBCKOM JKUIKOCTH.

CriocoObI u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Hab6monenmne manbix nedopmaruii.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomaol, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.



N3mepenne yaenbHON TEIUIOTHI IUIABJICHUS JIb/A.

N3ydeHue CBOMCTB HACBILICHHBIX 1apPOB.

N3mepenne aOCOMIOTHOM BIIaKHOCTH BO3/yXa M OLIEHKAa MaccChl MapoB B
NIOMEUIEHUH.

N3mepenue ko duiirieHTa MOBEpXHOCTHOIO HATSHKEHUS.

Nsmepenne monyis FOHra.

WccnenoBanre 3aBucuMocTd  Jedopmanuu  pe3nHoBoro obpasma  oT
NIPWIOKEHHOU K HEMY CUJIBL.

Pasznen 4. dinekTpoauHaMuKka.

Tema 1. Dnexmpuueckoe none.

OnekTpu3aumsi Tell U €€ MPOSIBICHUA. JJNEKTpUYECKUil 3apsa. JlBa Buna
JNEKTPUYECKUX 3apsAdoB. [IpOBOOHMKM, HOHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTapHbI DJEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsja.

B3aunmoneiictBue 3apsnoB. Toueunsie 3apsaapl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUYECKUE 3apsSbl.

Hanpsok€anocts  anektpuueckoro  moiisi.  [IpoOubi  3apsa.  Jluauwm
HaIPSKEHHOCTH JIEKTPUUECKOTO 1osisi. OTHOPOJHOE IEKTPUUYECKOE TOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATUYECKOTO TMOJsl. Pa3HOCTh MOTEHIMANOB H
HarnpspkeHue. lloTeHnmanbHas SHEprus 3apsiaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHIIMAJIOB ISl  AJIEKTPOCTATUYECKOro ToJig (Kak OAHOPOJHOIO, TaK U
HEOJIHOPOJIHOTO).

[IpuHIMT Cynepno3uLUU SIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOTo 1o 00béMy Mmiapa. [lome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHON IUIOCKOCTH. KapTwHBl JUHUNM HanpsOKEHHOCTH JTHX IMOJeH U
SKBUITOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECHS 3apsi0B.

JuanekTpuku B AIEKTPOCTATUYECKOM ToJe. JnamekTpuueckas
IIPOHULIAEMOCTD BELIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopa.

[TapamienbHOE coequHeHne KOHAEHCAaTOpoB. [locnenoBarenbHoe coequHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBr>KeHue 3apsoKEHHOM YaCTULBI B OJHOPOJIHOM DJIEKTPUYECKOM ITOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: 3JIEKTPOCKOII,
3JIEKTPOMETP, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOnpuOOpoB,
KOH/IEHCATOphI, TeHepatop Bau ae ['paada.

Hemoncmpauuu.

YCTpOUCTBO M MPUHIMII IEUCTBUS IEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE MOJIE IBYX 3apsKEHHBIX IJIACTHH.

Mopnens anekTpocraTudeckoro reHeparopa (Ban ne ['paada).

[IpOoBOIHUKM B 3IIEKTPUUYECKOM ITOJIE.

DIeKTpocTaTUUECKas 3aluTa.

YCTpOUCTBO U JEUCTBUE KOHJEHCATOPA ITOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLIAIU
IUTACTHH, PACCTOSIHUS MEXKIY HUMH U JUAJIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprust 3JMEKTPUYECKOro OIS 3apsSHKEHHOTO0 KOHIEHCATOopa.

3apszKa 1 pa3psjiKka KOHIEHCATOpa Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.



O1nieHKa CUJI B3aUMOJICUCTBHS 3aPSKEHHBIX TEIL.

Habmronenue npeBpalieHus SHEPTun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPTHUI0
W3JIyYEHHS] CBETOAMOA.

N3ydeHne npoTrekaHusi TOKa B LIENHU, COAEPIKAIIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsHKEHUs ) pu
MOCJIEOBATENIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 31eKmpuiecKuii mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBust CyliecCTBOBAHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKAa. MICTOUYHMKH
toka. Hanpsiokenue U u O1C €.

3akoH OMa J1sl ydacTKa Lenu.

DIIEKTPUUECKOE CONIPOTHUBJICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMIAAX TMONEPEYHOrO CEUECHUS.
VY 1enpHOE CONPOTHUBIIEHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJIeIbHOE, CMEIIAHHOE COEAMHEHUE MTPOBOJIHUKOB.
Pacuér pazBeTBn€HHBIX dekTpruueckux renei. [IpaBuna Kupxroda.

Pa6ora snekrpuueckoro Toka. 3akon xoynsa—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC u BHyYTpeHHEE CONpOTUBICHHWE HCTOYHHMKA TOKa. 3akoH Oma g
MOJIHOW  (3aMKHYTOH) SJEKTpHYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHu4yeckre YCTpPOMCTBA M TEXHOJIOTMYECKUE TIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3MepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHUJIBI TOKA OT HAIpPSHKEHUS I PE3UCTOpA,
JIaMIIbl HAKAJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [IJIMHBI,
IUIOLLA/IM MTOMEPEYHOI0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSKEHHH.

[Ipamoe uzmepenune DIC. KopoTkoe 3aMbIKaHHUE TAIIbBAHUYECKOT O 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIIEHUS.

CriocoObI coeuHeHns UCTOYHUKOB Toka, D/[C Gartapeil.

UccnenoBanre pazHOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne CMEMIAHHOIO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COnpoTUBIIEHUS IPOBOIHUKOB.

UccnenoBanre 3aBUCMMOCTH CWIbl TOKa OT HANPSIKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenudeHue npejena u3sMepeHus amnepmerpa (BoJIbTMETPA).

N3zmepenue DJ1C 1 BHYTpEHHET0 CONPOTUBIICHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu J/]C rampBaHUYECKOr0 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMBbIKAHHH.

UccrnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIOCAMHU MCTOYHHMKA TOKA
OT CHWJIbI TOKa B IIETH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuuHbix cpedax.



DneKTpuueckass MPOBOJAMMOCTh  PA3JUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh COINPOTUBIICHUS METAIOB OT
Temriepatrypbl. CBEpXIPOBOAUMOCTb.

DIEKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MYYKOB.

[TonynpoBogHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
nosynpoBogHuKoB. CBoiicTBa p—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUUECKUM TOK B JJIEKTPOJIMTAX. DJIEKTPOJIUTHUYECKAs JTUCCOIHAIIKS.
DnekTponu3. 3aKoHbl Papajes sl JIEKTPOIu3a.

DIIEKTpUYECKU TOK B razax. CaMOCTOATENBHBIA W HECAMOCTOSITEIbHBIN
paspsa. PaznuyHble TUIBI CAMOCTOATENBHOIO paspsaaa. Moinus. Ilinazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JaMIIbI, DJEKTPOHHO-Ty4YeBasi TpyOKa, IOJYINPOBOAHUKOBBIE MPUOOPHI: MO/,
TpaH3UCTOp, (OTOMMOJ, CBETOAMOJ, TallbBaHWKa, pauHUpOBaHUE MEIH,
BBHITIJIaBKA aJTFOMUHUS, DJICKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBHCHUMOCTb CONPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papanes.

HckpoBoii pa3psa 1 IpOBOJIUMOCTb BO31yXa.

CpaBHeHUE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOAHUKOB.

OIHOCTOPOHHSAS TPOBOIUMOCTD JUO/A.

Yuenuueckuit skcnepumenm, nadopamopmusie padomul, npaKmMuKym.

HaGntonenue snekrponusa.

N3mepenue 3apsiaa 0OTHOBAJICHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DOU3HYeCKHI TPAKTHUKYM.

CniocoObl u3MepeHns PU3NYECKUX BETUYMH C MUCIOJIB30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIEC TTOTPEITHOCTA U3MEPEHUN (HU3UUECKUX BEIMYMH.
O1ieHKa TpaHuIl TOrPEITHOCTEM.

[IpoBeneHe KOCBEHHBIX  HW3MEPEHHM, HCCJIEAOBAHWM  3aBUCHUMOCTEH
buznuecknxX BEIMYUH, MPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYEHHYECKUH  HKCIEPHMEHT,
1abopaTopHbIe paOOTHI, TPAKTUKYM).

MeKnpeaMeTHbIE CBS3H.

N3yuenue «kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YYETOM COJIEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTEeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAay4YHbIA (akT, Tumoresa, (Gpu3mMveckas BETUYMHA, 3aKOH,
Teopus, HAONIOACHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBas TaOOPATOPHSI.

Mamemamuka: penieHWEe CUCTEMbl ypaBHeHWHW. JIuHeWHas QyHKIMS,
napabosa, runepOomna, ux rpaguku u cBoicTBa. TpuroHoMerpudeckue (GpyHKIIUM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIIMU HA OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonozusa: mexannveckoe NBIKCHHE B KUBOUM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYXKAIOIIEH Cpeibl,
yTHIW3AIUsl OMOOPTaHWYECKOTO TOIIMBA 1T BBIPAOOTKH  «TEIJIOBOW» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKCHUE U KAaIWJUISIPHBIC SIBJICHUSL B IPUPOJIE,
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.



Xumusa: IDUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB WM MOJIEKYII,
MOJIb BEIECTBA, MOJSPHAs Macca, IOIYy4YEHHE HAHOMAaTEepUaJIOB, TEIUIOBHIC
CBOKMCTBA TBEPABIX TEJI, KUIAKOCTEU U Ta30B, KUIAKHE KPUCTAJUIBL, DJIEKTPUUECKUE
CBOWCTBA METAJIOB, JJIEKTPOJIUTUYECKAS TUCCOLMALINS, TaJIbBAHUKA, DIEKTPOHHAS
MUKPOCKOMHUSL.

TI'eozpagpua: BnaxuocTh BO3Ayxa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE JIBUKEHUU C KCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T CYXOro M IKUAKOIO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUMUU
(KpOHIITENH, peméryaTble KOHCTPYKIMHU), MCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMS
MEXaHUKHW B TEXHUKE (TMPOCKOI, BOJOMET M JpYrue), JBUTATENIb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOIUIBHUK, KOHIULIUOHEP, TEXHOIOTHH
NOJIyYEHNUSI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
ra3opaspsiiHbIE JIaMIIbl, TOJYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. dinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBie TIOCTOSAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO cyneprno3unuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnuTHoe 10JIe MPOBOJAHUKA ¢ TOKOM (TPSIMOTO IPOBOJHHMKA, KATYIIKH H
KpYyroBoro Butka). OneIT Opcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBji€HUE U MOJYJb. [[BrKeHNE 3apsiKEHHOM YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoOM Ione. PaGora cunbl Jlopenma.

MaruauTHoe 1oje B BeniectBe. DeppoMarHeTuky, napa- U TMaMardHeTUKH.

TexHuuecKHe YCTPOMCTBA M TEXHOJIOTMYECKUE IPOIECChl: MPUMEHEHHE

ITOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTpoABUTATENb SIKOOM, YCKOPUTENN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHMA  WMHAYKIMM ~ MAarHATHOIO  TOJISL  TOJOCOBOTO U
HOJIKOBOOOPA3HOI'0 MOCTOSIHHBIX MarHUTOB.

KapTtuna nuHUI MarHMTHOW MHIYKIIMU TIOJISL INIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBLICBOTO ITIPOBOJHUKA, KATYIIKN C TOKOM.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

HaGumronenue nBU>KeHUs My4yKa 3JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHnun JEUCTBUS 3JIEKTPOU3MEPUTEIIBHOIO npudopa
MarHUTOIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

HccnenoBanre MarHUTHOTO ITOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3yyenue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKyusl.

SIBreHne DIIEKTPOMArHUTHOM HMHAYKOUU. [IOTOK BEKTOpa MarHUTHOU
uaaykiuu. OJIC uHayknmu. 3akoH 3JIEKTpoMarHuTHoW wuHaykuuu Oapanes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.



OJIC uHIyKUUM B MPOBOJHMKE, JBIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJie.

[IpaBuno Jlenua.

NunyktuBHocTh. Karymika HMHAYKTUBHOCTM B IIENMH TOCTOSIHHOT'O TOKAa.
Asnenne camonnaykumu. 3J1C caMOMHIYKIIMH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre YCTPOMCTBA W TEXHOJOTMUYECKHE MPOIIECChl: WHIYKIIMOHHAs
neyb, COJICHOU, 3alIUTa OT JEKTPU3ALUU TN MPHU JBUKEHUN B MArHUTHOM I10JI€
3eMIn.

Jemoncmpayuu.

Habmronenue siBneHust 3J1eKTPOMarHUTHOW UHIAYKITUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O MOTOKA.

[IpaBuno Jlenna.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHHe CaMOMHAYKIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM MU3MEHEHUS
CWJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON UHAYKIUH.

Onpenenenne MHAYKIIMU BUXPEBOIO MAarHUTHOT'O TIOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIMH.

COopka MoJieH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konebanus.

Konebarenpnasg cucrema. CBoOOHEIE KOJICOAHU.

["apmonnyeckue konebanus. KuHnemarnueckoe U JUHAMUYECKOE OIMHUCAHUE.
DHEpPreTuuecKoe ONMUCAHMUE (3aKOH COXPAaHEHMsI MEXaHU4eCKOW sHepruu). BoiBoj
JTMHAMUYECKOTO OMHUCAHUSI TAPMOHUYECKUX KOJEeOaHU M3 UX DHEPreTUYECKOro U
KHHEMATUYECKOr0 OMUCAHUS.

Ammumatyna u ¢asza xonebanuil. CBs3b aMIUIUTYABl KOJOAHUW HCXOIHOM
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHHi €€ CKOPOCTH U YCKOPEHHUSI.

Ilepron m dacrora kojeOanuid. Ilepwon Manbix CBOOOJHBIX KoJIeOAHMIA
MaTeMaTU4YecKoro wmastHuka. [lepuon CBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxatonux Konebanusx. BeiHy)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIE0aHMS.

TexHu4yeckre yCcTpouCcTBa U TEXHOJOTMUECKUE MPOILIECChl: METPOHOM, Yachl,
Kaueyu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K0JIe0aTeTHHOTO IBIXKCHHSL.

HaGmronenne He3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJIeOaHUH Tpy3a HA HATH OT
aAMILTUTY/IbIL.

UccnenoBanune 3aTyxaromux KoJieOaHui U 3aBUCUMOCTH IEpHUOIa CBOOOTHBIX
KOJIeOaHUIA OT CONIPOTHUBIICHHMS.

UccnenoBanne konebaHWi Tpy3a HA MACCHBHOW TPYXKHHE C IENBIO
dbopMuUpOBaHUS TTPEACTABICHUN 00 MICATLHON MOJICTU IPYKUHHOTO MasTHUKA.

3aK0H COXpaHEHWMsI SHEPTUH MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOTCOAHHIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npAKMUKYM.



N3mepenue mnepuona CBOOOJHBIX KOJIEOAHUW HUTSHOTO U IPYKUHHOIO
MasITHUKOB.

N3yyenue 3aKOHOB JBUKEHUS Teja B XOE KOJIEOaHUI HA yIIPYTrOM IMO/BECE.

N3yuenue nBUXEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B MPY>KMHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUTUTY/ bl 3aTyXaIOIIKUX KOJIEOAHMIA.

HccnenoBanrie BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnexkmpomazcHumHnuple KOneOAHUA.

KoneGarenpubiii kKoHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
uaealbHOM KoJjebaTenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsia KOHAEHcaTopa ¢ aMIUIMTY0M CUIIbI TOKA B KOJie0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHMs DHEPTUU B UACAIBHOM KOJIe0aTeTbHOM KOHTYPE.

3aTyxaromue 3JIEKTPOMArHUTHBIE KoJie0aHusl. BrinyxeHHbie
AJIEKTPOMArHUTHBIE KOJIEOaHUsI.

IlepemeHHBI TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEICTByIOIEE 3HAYEHUE CHUJIBI TOKAa W HANpsKEHWUs MPU  pa3inyHON (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJanbHbli MEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIlKa
WHIYKTUBHOCTH B LIENIHM CUHYCOMJAJIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsikeHUN.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepeaadya M MOTpeOIeHUE
AIEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PUCKH TMpPU MPOU3BOACTBE JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUsI.

3aBUCUMOCTH 4aCTOTHI CBOOOAHBIX KOJIEOAHHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparTop He3aTyXaroMUX JIEKTPOMArHUTHBIX KOJIEOAHUIA.

Mopaenb 3JIEKTPOMarHUTHOr O TeHEpaTopa.

BrinyX1IeHHbIE CHHYCOUATbHBIE KOJIEOaHusI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LEMU NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1OCIENOBAaTEIbHOM COCIMHEHHH pE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpolicTBO M IPHUHITUIT IEUCTBHS TpaHchopmaTopa.

Mogenps TMHUM 3JIEKTPONEpEIayn.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Nzyuenue Tpancpopmaropa.

HccnenoBanne NepeMEHHOrO TOKa 4Yepe3 IOCIEAOBATENIBHO COEAUHEHHBIE
KOHJIEHCATOP, KaTYILIKYy U PE3UCTOP.

HaOnronenue 35eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IIEMTH IEPEMEHHOT 0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHbI.

MexaHndeckue BOJHBI, YCIOBHS HX pacnpocTpaHeHus. llomepeunsie u
OpOAOJIbHBIE BOJIHBL. llepron, CKOpOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI
CBoiicTBa MEXaHMUYECKHX BOJH: OTpPa)XC€HHE, MPEIOMIICHHE, HHTEepPEepeHUUs H
U pakiuys.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[[TymoBOE 3arpsi3HEHNE OKPYIKAIOLIEH CPEABI.



DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3ITYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalusi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXXEHHUE,  NPEIOMIIEHUE,
noJsipu3anus, uHTepdepeHuns u qudpakuus.

[[Ikama 37€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBS3U U TeNEBUACHUA. Paguomokanusi.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE TPUMEHECHHUE: MY3bIKaJbHbIC
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3BYKOBas IMAarHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OGpazoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U TPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

HaGntonenue orpakeHus: M MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenune nnrepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

Halntonenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOM KOJIeOaHU.

HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
npesioMIIeHHE, MoNsipu3aius, Tudpakuus, nHTephepeHITus.

O6Hapyxenue nHGPaKpacHOro U yabTpaduoIeTOBOr0 U3Ty4eHUN.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacupocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonuHeHOE pacpOoCTpaHEHUE CBETAa B OOHOPOAHOM cpene. JIyu csera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxenue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoenne n3oOpaxeHuil B
iockoM 3epkaiie. Cdepruueckue 3epkaa.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTelb
npenomiieHusi. OTHOCUTENIbHBIA NTOKa3aTelb NpeaoMiaeHus. [ToCTOSIHCTBO 4acTOThI
CBETa M COOTHOLIECHUE JUIMH BOJH MPHU NEPEX0AE MOHOXPOMATHUYECKOIO CBETA
yepes rpa’ully pasjielia IByX ONTHYECKUX CPeE.

Xonx nydert B mpusMme. [ucmepcusi cBera. CioxHBIA cOCTaB O€IOro CBETa.
[IBer.

[TonmHoe BHyTpeHHEe oTpakeHue. [IpenenpHblil yron mojiHOro BHYTPEHHETO
OTpaKEHUS.

Cobuparomue W pacceuBarome JuH3BL. ToHKas mauH3a. DOKycHOE
pacCTOSIHME ¥ ONTHYECKas Cujia TOHKOW JIMH3BL. 3aBHCHUMOCTh (DOKYCHOTO
PAcCTOSIHUSI TOHKOW C(EepUYecKol JMH3BI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKA3aTeINs IPETOMIICHHUS.

dopmyia TOHKOM JIMH3BL. Y BEJTUYCHHE, JaBAEMOE JIMH30M.

XoI nyda, NMPOWEAIIErO JIMH3Y IOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpPE3Ka MPSIMOA B
COOMpAIOIUX M PACCEUBAIOIINX JMH3aX U UX CUCTEMaXx.

OnTtuyeckue npubopsl. Paspemaromas crmocoOHOCTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontmka. HWuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMOAEHUST MAaKCMMYMOB M MHHUMYMOB B HMHTEp(EpPEHIUMOHHOM



KapTUHE OT JIByX KOIEPEHTHBIX MCTOYHUKOB. [Ipumepnl KiIacCHYECKHUX
UHTEP(EPEHIIMOHHBIX CXEM.

HNudpaknus cBera. JludpakiuuonHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MNAJ€HHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckor, Qoroarnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPaAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbI OTPAYKEHHUSI CBETA.

HccnenoBanue npenoMeHHs CBETA.

Habmronenue nojHoro BHyTpeHHEro oTpaxeHnus. Mojieinb CBeToBo/IA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB Ye€pe3 IUIOCKOMapalIeIbHYIO
IUIACTUHY U IPU3MY.

UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmonenne natepdepeHunn crera.

Habmronenne nBeTOB TOHKUX TUIEHOK.

Habmonenune nudpakiuu ceera.

N3yuenne nudppakimOHHON peniéTKu.

HabGntonenune nudpakiimoHHOTO CIIEKTpa.

HabGntonenue nucnepcuu cBera.

HaGnronenue nonsipu3anuu cBera.

[IpumeHeHue MONSIPOUIOB ISl U3YUEHHSI MEXaHUYECKUX HAMPSHKEHU.

Yuenuueckuit skcnepumenm, nadopamopnusie padomuol, npaKMUKyM.

N3MepeHue nokazaresns npeaoMIeHUs CTeKIa.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BeliecTBa (Ha
IpUMeEpE KUAKUX JTUH3).

N3mepenne pokyCHOro pacCTOSHHSI pacCEUBAIOIINX JIUH3.

[Tony4yenue n300paxeHuss B CUCTEME U3 IIOCKOTO 3epKajia U JTUH3HI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

Ha6monenune nudpakiuu, nHTepdEepeHIIny U Moysipyu3aliy CBeTa.

N3yuenne nonsgpuszanuu CBETa, OTPaKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTEpPEpeHIINN TA3EPHOTO U3ITYICHHS HA JIBYX IIETSAX.

Habmonenne nucnepcun.

HaGmronenue u uccnenoBanue AUQGPaKimoOHHOTO CIIEKTpa.

H3mepenue I1iuHbl CBETOBOW BOJIHBI.

[Tomy4yenue criekTpa W3Iy4eHUS] CBETOIMOMAA TPU MOMOIIN JUGPAKIIMOHHOMI

PELIETKMY.
Pa3nesn 6. OcHOBBI cienAJILHON TEOPUU OTHOCUTEJIHLHOCTH.
['paHnibl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  llocrymars

CIIEIMAJIbHOW TEOPUU OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBail.  [IpeoOpazoBanus  JlopeHia.
VYcnoBue mnpuuMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPALCHUE JJIUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C SHEPrUEH U UMITYJIHLCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOSI.

TexHuuecKne YCTpPOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTENH 3APSKEHHBIX YaCTUL.

YueHnueckui H3KCIepUMEHT, J1aOOPaTOPHBIE PA0OTHI, MPAKTUKYM.



OnpeneneHne UMMOylIbca M JHEPIUM  PEISTUBUCTCKUX  yacTul (1O
(doTorpadusmM TpeKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TeIIOBOE M3IyYeHUE (M3IydyeHHE aOCOTIOTHO UYE€pPHOTO Tena).
3akoH cMmemennst Buna. I'nnore3a [lnanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®dororpdext. OnbiThl A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OinmreitHa 11 hotodddekra. «KpacHas rpanuinay Gororddexra.

JlaBnenue cBeta (B YacCTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0O W aOCOJMIOTHO OTpakarollyro moBepxHocTh). OmbiTel 1. H.
JleOenena.

Bonnoseie cBoricTBa yactul. Bosnbel ne bponns. {nuHa BoaHb! ae bpoiiis u
pasmepbl 00JacTH JIOKAJIM3alUM JBIDKYIIEHCS dacTuilel. KopnyckymnspHo-
BOJIHOBOM Ayanu3M. [{udpakiiys 37eKTpOHOB HAa KpHUCTaJIax.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpeneaEHHOCTEM
I'eitzenbepra.

TexHU4YeCKHe YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dorornemMeHT, (HOTOJATUMK, TYHHENbHBIH MHUKPOCKON, COJHEYHas Oarapes,
CBETOIUOI.

Hemoncmpayuu.

®dotor(PheKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHEHTHETO (GoTod¢deKTa.

UccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nadopamopmusie padomul, npaKmMuKym.

Uccnenosanne Goropesucropa.

N3mepenne noctostHHoM [Tnanka Ha ocHOBe HccienoBanus Gorodddekra.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIMO/] OT HAIIPSIKEHUS.

Tema 2. Dusuka amoma.

OnbIThl N0 HCCIENOBAHUIO CTpOoeHUs artoMa. [lmaHerapHas mMojaenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyyenue u nornonieHre GOTOHOB MpHU MEPEXoie aToma
C OZIHOTO YPOBHSI JHEPTUU HA JIPYTrOM.

Buasl ciektpoB. CeKTp ypOBHEM 3HEPrUuu aToMa BOJIOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBAa M TEXHOJOTMYECKUE ITPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenne MMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIINX YaCTHLL.

Onpenenenue JIMHBI BOJHBI J1a3€PHOT0 U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKYM.

HaOmronenue TMHER4aTOro CrekTpa.

UccnenoBanue crieKTpa pa3pexeHHOr0 aTOMapHOrO BOAOPOJA U U3MEPEHHUE
noctosiHHoN PunbOepra.

Tema 3. Dusuka amomHo20 A0pa u I1EMEHMAPHBLIX UACIUY,.

Hyxknonnas mopens siapa I'elizenOepra—lBanenko. 3apsa sapa. Maccosoe
qucno sapa. U3orormsl.



PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA W MO3UTPOHHBIA Oera-
pacnaz. I'amma-u3nydeHue.

3aKOH paJMOAKTHBHOIO pacnaja. PaguoakTUBHBIE H30TOIBI B MPUPOJIE.
CBolicTBa MOHM3HUPYIOUIEr0 M3JIyYeHHs. BiusHUE paguoOaKTUBHOCTHM HAa KUBBIC
opranu3mbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HyKJIOHOB B sifipe. A nepHbie cunbl. [ledekt maccsl sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPaBISIEMOI0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTUYECKHE aCHEKThl Pa3BUTHS
SIZIEPHOMN DHEPIETUKMU.

Metobl perucTpaluy U UCCIEAO0BAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHbIE B3aUMOJACUCTBUA. bapuOHBI, ME30HbBI U JICNTOHBI.
[IpencraBinenune o CtangaptHoit Mmoaenu. KBapk-TiirooHHas MOAENb aJpOHOB.

O®usuka 3a npeaenamu CrtaHaapTHOW Mojenu. TEéMmHas Martepusi U TEMHas
SHEprus.

EnuncTBO uznueckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA U TEXHOJIIOTUYECKUE MPOLIECCHI: TO3UMETP, KaMepa
BunbcoHa, saepHbIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npaKMUKyM.

UccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

WccnenoBanue paguoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yyenue normnomieHus: 6eTa-4acTull aTlOMUHHEM.

Pa3pnesn 8. DiieMeHTHI ACTPOHOMHUM U aCTPOPU3HKH.

Otanbl pazBuTHS acTpoHoMuu. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meroasl acTpOHOMHUYECKUX ucciaenoBaHnii. COBpEMEHHBbIE ONTHUYECKUE
TEJIECKOIbI, PAJAMOTENECKOIbI, BHEATMOC(hEpPHAsi aCTPOHOMHSI.

Bun 3B&3aHoro neba. Co3Besnus, sipkue 3BE3BI, IJIAHETHI, MX BUIUMOE
JIBUKEHUE.

Conneynas cucrema.

Conniie. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CosiHIa U 3BE3I.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKU. /[narpamMmma «CreKTpaibHbIi KJlacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOW TOCIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIABHOM IOCJIEAOBATEIbHOCTU. BHyTpeHHee cTpocHue
3B&3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U 3BodtonU CollHIA U
3BE3]1. DTAallbl )KU3HU 3BE3/.

Mieunbiii I[lyts — Hama T'amaktuka. Ilomoxkenue u aBwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHBIE ABIPHI B sApax
raJaKkTUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmioro B3peiBa. PennkroBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMHH.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCMOJIb30BAHHEM
KOMITBIOTEPHBIX MPUIIOKCHUM JIJIST OTPEEICHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbI€ c03Be3/iusi CEBEpHOro MONYyIIApUs U SAPKHUE
3BE3/bI.

HaOmtonenuss B Tteneckon JlyHBI, IJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.



Cnoco6bl u3mepeHus: PU3nueckux BETUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIC U OTHOCHUTENIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEIUYHH.
O1ueHKa rpaHull MOrPENTHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHHM, HMCCIENOBAHUM  3aBUCUMOCTEU
(¢u3nuecKX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THUNoTe3 (BbIOOp U3 padorT,
OMMCAHHBIX B  TEMATHYECKUX  pazaenax «YUEHUYECKUHW  DKCICPUMEHT,
JabopaTopHbie pabOThI, MPAKTUKYM)).

O0o01mao1ee NOBTOPEHHE.

OO6o0uieHne U cucTemMaTu3alus CoAepKaHUs paszenoB Kypca «MexaHukay,
«MonekynspHas Qu3ruKa U TEPMOIUHAMUKAY, «DNeKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEUHAIBHOW TEOPUH OTHOCHUTENbHOCTHY, «KBaHTOBas
buznkay», «€MEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Pons Qusuku W acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOU cepax NesTeIbHOCTH YellOBeKa, POjb U MEeCTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTUHE MUpPA, 3HAYECHUE ONMMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSCHUTEIbHOW W  MPOTHOCTHYECKOW  (yHKIMH
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIM
0 (u3nuecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KApTHUHBI MUpa B OOIIEM PNy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABIECHUNA O IPUPO/IE.

MexnpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YUYETOM COJZIEPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nOHAMUS, CEA3ZAHHbBIE C U3YYEHUEM MEM 0008 HAYYHO20
nO3HaHuA: SBICHUE, Hay4yHbId (akT, rumoresa, (usuveckas BETUYMHA, 3aKOH,
Teopus, HAONIOJACHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBast TaOOPaTOPHSI.

Mamemamuka: peELICHUE CUCTEMbl YypPAaBHEHUH. TpPUTrOHOMETPUYECKUE
GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO. BEKTOpPBI M MX MPOEKUHUH HAa OCU KOOPJHMHAT, CIIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEHTAapHBIX GyHKIMNA. [Ipu3Haku 1OMOOUS TPEYTrONBHHUKOB,
oTpeJieNICHUE TUIOIAAU TUIOCKUX (GUTYp U 00BEMA TEl.

Buonozusa: >nextpuyeckue SBICHUS B JKUBOW MPUPOJE, KojeOaTelbHbIC
JIBWKEHHUS B JKUBOM MPUPOJAE, HKOJIOTMYECKUE PHUCKU IIPU IMPOU3BOJICTBE
DIEKTPOSHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAOUIEH  CpElbl,
yIBTPa3BYKOBas JIMATHOCTUKA B MEIAWIIMHE, ONTUYECKHE SBICHUS B KHUBOU
IIPUPOLE.

Xumua: CTpOCHHE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TeN, MEXaHW3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJn3.

I'eocpaghun: wmarHutTHble TMOJIOCAa 3€MJIM, 3&JI€KU MArHUTHBIX DY/,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JICKTPOMArHHUTOB,
ANEKTPOABUTATENL SIKOOU, TeHEepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAs IEYb,
JIMHUM 3JIEKTpOIIepeay, 3JIEKTPOIBUTATENb, paiap, PaAUONPUEMHUK, TEIEBU30D,
aHTeHHa, Ttenedon, CBY-meub, ynbTPa3sByKOBask JMArHOCTHKA B TEXHHUKE,
NIPOCKUMOHHBI almapar, BOJIOKOHHAs! ONTHKA, COIHEYHAs Oarapesi, CIlyTHUKOBbIC
NPUEMHUKH, SJICPHAsT DHEPre€TUKAa W DKOJOIMYECKUE acCleKTbl €€ pa3BUTHA.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBILIEI'O OBPA3OBAHUAJIMYHOCTHLBIE
PE3VJIBTATEI

JIMUHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyueOHOoro mnpeamera «Duznkay
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCS PYKOBOCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
OTBITa W OMbBITA JEATEILHOCTU B MPOIIECCe peaiu3alliid OCHOBHBIX HaIpaBJICHUN
BOCIIUTATENIbHOU JIEITEIbHOCTH, B TOM YHCJI€ B YaCTH:

rPaskIAHCKOr0 BOCTIMTAHUS

e Cc(hHOpMUPOBAHHOCTH TPAKIAHCKOW  MMO3UIMH  OOYyYaloIIEerocss  Kak

aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHICKOT0 OOIECTBA;

® [PUHATUE TPAAUIMOHHBIX OOIIECYEIOBEYECKUX T'yMAaHUCTHUYECKUX U

JEMOKPAaTHYECKUX LIEHHOCTEW;
® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0miecTBa, Yy4acTBOBaTh B CaMOYIpaBICHMM B 0Opa3oBaTelIbHOU
OpraHu3aluu;
e YMEHHME B3aMMOJECHCTBOBATh C  COLUMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHU C UX QYHKIIUSIMH U Ha3HAUCHHUEM;
® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e chopMUPOBAHHOCTH pOCCUICKOI IPaKIaHCKON UJECHTUYHOCTH,
MaTPpUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUIMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
¢ c(hOopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TTOBEICHMUS;
® CIIOCOOHOCTh OIICHMBATh CUTYAIUMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBbIE HOPMbI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIbHOCTH YYEHOTO;

® OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYTYIIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:

® DSCTETHUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO

TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPY/AOBOI0 BOCIIUTAHMS:
® UHTEpEC K pa3audHbM chepaM MpodecCHOHATBLHON AeITebHOCTH, B TOM
YHUCIIC€ CBS3aHHBIM C (U3UKOW U TEXHUKOH, YMEHHE COBEpPIIATH
OCO3HaHHBIN BRIOOp Oymyiiel mpodeccruu U pean30BbIBaTh COOCTBEHHbBIC
YKU3HEHHbBIE TUIaHbI;
® TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO M CamMOOOpPa30BAaHUIO B
o01acTy (U3HUKU Ha TPOTSIKEHUU BCEH KU3HU.
JIKOJIOTUYECKOT0 BOCTIUTAHMS:
e Cc(HOpMHUPOBAHHOCTH JKOJOTUYECKOU KYJIbTYpPHI, OCO3HAHUE TJIOO0ATHHOTO
XapakTepa dKOJIOTHYECKUX Npodem;
® [UIAHUPOBAHUE U OCYUIECCTBJIEHHUE ICHUCTBUM B OKPYXAOUIEH CpeAe Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;
® pacCIIMpPEHUE ONbITa ACATEIBHOCTH SKOJOTMYECKON HampaBI€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.
HEHHOCTH HAYYHOT'0 MTO3HAHUSA:



c(OpMUPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHWE IIEHHOCTHM HAYYHOM JEATEIBHOCTH, TOTOBHOCTH B IIPOLIECCE
U3Y4eHUS] (PU3UKH OCYUIECTBJIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NeSTEeNbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JjornuecKkue 1eCTBUSA:

CaMOCTOATENFHO  (OPMYIUPOBATh H  aKTyaJH3UPOBaTh MpoOJIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIpeNeNsaTh IEeTU JACATEIbHOCTH, 3a/JaBaTh MapamMeTpbl U KPUTEPUH HX
JOCTHKCHHS,

BBISIBJISITH  3aKOHOMEPHOCTHM W IIPOTUBOPEYMsI B paccMaTpUBAaEMBbIX
(uU3NYECKUX SABIICHUSX;

pa3palaThIBaTh IUIaH PELICHUs NPOOJIEMBI C YUETOM aHAJIN3a UMEIOIINXCS
MaTepUaIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE
pE3yJabTaTOB LIEISM, OLIEHUBATh PUCKH MTOCIEACTBUM €S TEIbHOCTH;
KOOPAMHHUPOBATb W BBIIONHATH pabOTy B YCIOBMSIX pEajIbHOrO,
BUPTYaJIbHOI'O U KOMOWHHUPOBAHHOI'O B3aUMO/IEHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE IIPU PELICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA .

BJIQJICTh HAYYHOH TEPMUHOJIOTHUEH, KIFOUEBBIMH TOHSATHUSMU U METOJaMHU
bU3NIECKON HAYKH;

BJIQJICTh  HaBBIKAMU  Y4COHO-HCCIIENOBATENbCKOM W TPOEKTHOU
NESTENLHOCTH B 00JIaCTH (DU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pelIeHUs 3a1ad  (PU3UYECKOro
COJIep>KaHMsl, MPUMEHEHHIO PAa3JIMYHbIX METO0B MO3HAHUS;

BIAJCTh BHUJAMH JIEATEIHLHOCTH 10 TOJYyYCHHUIO HOBOT'O 3HAHHS, €ro
WHTEpIpETaluy, MPeoOpa30BaHHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUECOHBIX
CUTyallusX, B TOM YHCIIE MPU CO3[aHUU Y4YEOHBIX MPOEKTOB B 00JIacTH
busuKy;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTYyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THUMNOTE3y €€ pelieHus, HaxXOAUTh apPryMEHTHI  JIs
JIOKA3aTehCTBA CBOMX YTBEPXKICHMM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
peleHuS;

aHAJIM3UPOBATH TOJYYECHHbIE B XOJI€ PEIICHHS 3aJa4dl Pe3ybTaThl,
KPUTHUYECKU OIEHUBATHh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYJIHMPOBATH COOCTBEHHBIC 3a/ladyl B 00pa30BaTEIbHON
NESITeTHHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHUA 1O GU3NKE B TPAKTUIECKYIO 00JacTh
KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTel;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIONINE aTbTEPHATUBHBIC PEIICHMUS.

Pa6ora ¢ undopmanmueii:

BJIa/IETh HABBIKAaMU TONy4deHUs MHpopManuu (HU3HUECKOro CONEp:KaHus
U3 MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK,



aHaJIM3, CUCTEMATH3alUI0 W HUHTEpIpeTaluio MHPOpMalUK Pa3IudHbIX
BUJIOB ¥ ()OPM TIPEACTABIICHMUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMALIUH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUU KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHU3alMOHHBIX 337a4 C COONIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHbI, pecypcocOepexeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOr0 COAEp’KaHHUS B PA3NMUHBIX (PopmaTax c
y4€ToM Ha3zHauyeHusi WHGOpMAIMM U LENEBOM ayAUTOpUH, BBIOUpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YATU3ALINH.

KoMMyHUKaTHBHBbIC YHHBEPCAJbHbIC Y4eOHbIC JeHCTBHSA:

OCYIICCTBIIAITH OOIIEHWEe Ha YypokaX (U3NKA H BO BHCYPOYHOU
e TENHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHTyallMid W CMSTr4aTh
KOH(DJIMKTHI;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUIYAIbHON paboTHI,

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX JCUCTBHUU C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJeHa KOJIEKTHBA,

NPUHAMATh 1T COBMECTHOH JIEATEIILHOCTH, OpPraHW30BBIBATH U
KOOPJAWHHUPOBATh JEHCTBUSI 1O €€ JOCTH)KCHHIO: COCTABJIATH IUIaH
JEUCTBHMA, pacTpeeNiATh POJIU ¢ YIETOM MHEHHIH YYaCTHUKOB, 00CYXIaTh
pe3yNIbTaThl COBMECTHON paOOTHI;

OIIEHUBATh KA4eCTBO CBOETO BKJIaJa M KaXKIOrO Y4aCTHHKA KOMAaHIbI B
o0IIMiA pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OIICHUBATh HJACH C TO3UIMU HOBH3HBI,
OPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATErMUECKOE IOBEJACHUE B PAa3JIMYHBIX
CUTyallusX, TMPOSBISATH  TBOPUYECTBO W BOOOpakeHue,  OBIThH
UHUIMATUBHBIM.

PeryjisiTuBHbIE YHUBeEPCAJbHbIe YUeOHbIE el CTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh IMO3HABATEIBHYIO  JIESTEIHHOCTh B
obnacTh (U3NKA MW aCTPOHOMHH, BBISBIISITH IPOOJEMBI, CTaBUTh U
(bopMyIIHMpOBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbHO COCTaBIIATH TUIAH PEIICHUS PACUYETHBIX M KaueCTBEHHBIX
3a/lay, TJIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ YU4ETOM HMMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IIPEATIOUTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYAaIlUsIM;

paclmMpsATh paMKH  y4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTECHNM;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAUIMHA B 00JaCTH
(¢u3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA M KYJIbTYPHBIN
YPOBCHB.

CaMOKOHTpOJ'lL, 3MOIII’IOH2UILHLII7[ HHTC/IVICKT:

JAaBaTb OLICHKY HOBBIM CHUTYallUdAM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTD,
OLICHUBATBb COOTBCTCTBUC PC3YJILTATOB LCIIAM,



BJIQJICTh HABBIKAMHM  TIO3HABATEIBHOM pEeQIeKCUM KaK OCO3HAHUs
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB U
OCHOBAHMIA;

UCIIONB30BaTh MPUEMBI pedIeKCUU Il OLEHKH CHUTyalluH, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKHA W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HX
CHUXKCHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JPYIMX IPU aHAIU3E PE3yJIbTAaTOB
JICSITCILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHTHI JAPYIUX IPU AHAIU3E PE3YIbTATOB
JICSITCILHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OUTUOKH.

B mporecce mOCTHKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS IPOTPAMMBI 10
dbuzuke IS ypoOBHS CpeaHero oOmero o0pa3oBaHMs Yy 00ydYaroIIuXcCs

COBEPILEHCTBYETCS AMOIMOHAIIbHBIN UHTEIIEKT, Ipenoiaraomumi
c(hOpMHPOBAHHOCT:
® (CaMOCO3HAHUS,  BKJIIOYAIOMIETO0  CHOCOOHOCTh  MOHHUMATh  CBOE

AMOIIMOHAILHOE COCTOSIHUE, BUIETh HAMPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOITMOHATLHOM c(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpPETyJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
OMOLMOHAILHBIM M3MEHEHHUSM W MPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIKEHHUIO TSN
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JICUCTBOBATh, UCXOJIS U3
CBOHMX BO3MOYKHOCTEH;

OMIIATHH, BKJIIOYAKOMIEH CIMOCOOHOCTh IMOHWMATh  3MOIIMOHAIHHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro MpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEIKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBAThH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC H
paspeniarb KOHQIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuenuss B 10 knacce mpeIMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHUH:

MOHUMATh POJb  (U3MKU B  DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
DKOJOTUYECKON, COLMAIbHOM W ATHYECKOM cdepax AesTeIbHOCTH
YeJIOBEKa, POJIb M MECTO (PM3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MUPA,
3HAYCHHE OIUCATEIBHOM, CHUCTEeMATU3UPYIOIICH, OOBSICHUTEIbHOU U
MPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONM TEOpuM —  MEXaHHKH,
MOJIEKYJISIpHOM (PU3UKM M TEPMOJAMHAMHKHU, POJIb (U3MUECKONW TEOpUH B
(dbopMHUPOBAHUU MIPEACTABICHUNA O (U3UIECKON KapTUHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYECKUX Tel U
MIPOIICCCOB  (SIBJICHWI): HWHEpIMabHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TENo, MaTepuagbHas TOYKA, PaBHOYCKOPEHHOE JBUKEHUE,
cBOOOJHOE TMajieHne, a0CONMIOTHO ympyras jaegopMmaius, aOCOIIOTHO
yrIpyroe u abCONOTHO HEYIIPYroe CTOIKHOBEHHSI, MOJIETTH T'a3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) TeNa, UIeaTbHBIN Ta3, TOUCUHBIA 3apsij,
OJTHOPOIHOE AIEKTPUIECKOE TMOJIE;



paznuyath YCJaoBHUSl (TpaHMIlbl, 00JIACTH) MNPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB W
OTPaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHITH MEXAaHMUECKHE TMPOLECChl M  SBJICHUS,
UCIIO0JIb3Ysl OCHOBHBIE TMOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (DOPMysbl KUHEMATUKH PaBHOYCKOPEHHOTO
JBIDKCHUS, TIpeoOpazoBaHus [amuies JJisi CKOPOCTH M TMEpEeMElIeHUs,
3aKOHbl HbIOTOHA, TIPUHIUI ~ OTHOCUTENbHOCTH ['amuies, 3aKoH
BCEMHUPHOI'O TATOTECHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXAHUYECKOH
DHEPTHUH, CBI3b PabOTHI CUJIBI ¢ M3MEHEHHUEM MEXaHWYECKOW JHEPTUH,
YCJIOBUSI paBHOBECUs] TBEPJAOro Teia), NPU OTOM HCIOJIL30BaTh
MaTEMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCJIOBUA
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IIpeoOpazoBanuii ['anumes, BToporo
U TpEeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbCAa U
MEXaHWYECKOUN SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble TmonokeHuss MKT u 3aKkoHBl MOJEKYISIpHOW (GUBUKK U
TEPMOJIMHAMHUKU (CBSI3b  JABJICHHMsS] HWJCAIBHOrO Ta3a CO cpeaHen
KMHETUYECKOW SHEPruer TEIUIOBOTO JBWKEHHMS M KOHLEHTpALHUEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BELIECTBA CO CpPEOHEH KHWHETHYECKOMN
DHEPTHUEN TEIUIOBOrO JBUKEHHUS €r0 YaCTHUL, CBA3b JABJICHUS UICAIBHOTO
raza C KOHIEHTpaluMel MOJIEKY]l M €ro TEMIIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, mepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpAaHEHUsS] PHEPTUU B TEIUIOBBIX MpOIEccax), MPU 3TOM HCHOIb30BATh
MaTeMaTU4YECKOE BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—KiianeiipoHa;

aHAIM3UPOBATh M OOBSCHATH DIEKTPUUYECKUE SIBICHUS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOT O 3apsja, 3aKOH Kyiona, IIOTEHLIMAIBHOCTh
AIEKTPOCTATUYECKOTO II0JIs, NPUHUMUII CYNEPHO3ZULUU 3BJIECKTPUUECKUX
IOJIEW, MPU ATOM YKasblBas yCJIOBHUs IPUMEHMMOCTH 3akoHa KyioHna, a
TaKXe€ MPAKTUYECKH BAXKHbIE COOTHOUIEHHWS: 3aKOHbI OMa sl ydacTka
Henyu W JJId 3aMKHYTOM JJIEKTPUUYECKOW 1enu, 3akoH [[xoyma—Jlenna,
npasmwia Kupxroda, 3akonsr dapajes a1 371eKTpoan3a);

OIKCHIBATh (PU3UYECKHE TPOLIECCHl M SIBICHMS, HCIOIb3Yys BEITUYHHbI:
IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUIIA,
MOMEHT CHJIbl, JaBJICHWE, I[IOTCHUMAJbHAs »JHEPrHs, KUHETUYECKAs
DHEPTrus, MEXaHWYecKas dHEprus, padboTa CUIIbI, IEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, CWila TSHKECTH, CWia YHPYrOCTH, CHJIa TPEHUs, MOLIHOCTb,
DHEPrUsl B3aUMOJEHCTBUA Tena C 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ymnpyroi jgedopManuvi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoiroTHas TeMIiepaTypa Tena, paboTra B TEpMOAMHAMUKE, BHYTPEHHSS
DHEPrUs WJEAJTBLHOTO OJHOATOMHOTO rasa, padoTa HACAIIbHOTO Trasa,
OTHOCUTEJIbHASL BIIAXKHOCTh Bo3ayxa, KIIJI waeanpHOro TteEmmoBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HaNpspDKEHHOCTh TOJISL TOYEYHOrO 3apsja WIM 3apspDKEHHOro Iiapa B
BAKYyM€ W B JMAJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATHYECKOrO IIOJIS,
Pa3sHOCTh  TMOTEHUUAJIOB,  JJICKTPOABWKYILNAS  CWJa, CHJIa  TOKAa,
HalpsHKEHWE, MOIIHOCTh TOKA, DJJIEKTPUYECKAs €EMKOCTh IUIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE y4dacTKa LENU C MOCIEAOBATEIbHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUS AIEKTPUUECKOT O MOJIS
KOHJIEHCATOPa;



OOBSCHATH  OCOOEHHOCTM  NpOTeKaHus  (U3MYECKUX  SIBJICHUM:
MEXaHWYECKOE JIBM)KEHHE, TEIUIOBOE JBUKEHHWE 4YaCTHUIl BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEeHHUE, Muddy3us, ucrnapeHue,
KUIEHUE U KOHJEHCAaIIMs, IJIaBJICHUE U KpUCTAIUTU3AIUs, HAIPABIECHHOCTh
TeTIonepeaaun, dAEKTpU3alus Tel, SKBUMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOIHUKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOU BETUYUHBI OT
JIpyrol ¢  HWCIOJIb30BAaHUEM  TMPSMBIX  HU3MEpPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pE3yIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHAE TpapuUKOB ¢ Yy4ETOM
a0COJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeTIaTh BBIBOABI MO pe3yJibTaTaM
UCCJIeIOBAaHNUS;

MPOBOJIUTh KOCBEHHBbIE H3MEpeHUs] (U3UUYECKUX BEIUYUH, TMPU OTOM
BBHIOMpaTh ONTUMAJbHBI METOJl W3MEpEHHs, OIICHUBATH AOCOJIOTHBIC U
OTHOCHUTENIbHBIE MOTPEITHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMbBITHI TIO MPOBEPKE MPEAJIOKEHHONW TUIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3YNbTaThl U JENaTh BBIBOJ O CTaTyce MpPeasIoKeHHON
TUIOTE3bI;

co0iroaTh MpaBuiia 0€30MacCHOrO TpyJa NMpH MPOBEACHUU UCCIIEI0BAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIbCKOM W TMPOEKTHOM JIEATEIBbHOCTH C HCIOJIb30BaHUEM
MU3MEPUTEIBHBIX YCTPONUCTB U 1a00pPaTOPHOro 000pYA0BAHMUS;

pemiatb pacy€THbIC 3aJladyd C SBHO 3aJIaHHOM M HESBHO 3aJIaHHOMN
bu3nyuecKkoil MOJIENIbI0: HA OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3Mueckod MoOJeNH, OTBEYawIlel TpeOoBaHUSAM 3ajayu,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nueckux TEOpUuN MpU MCIOJIb30BAHUM MATEMATHUYECKUX METO/0B
pelieHust 3a/1a4, TPOBOJUTH PACUYEThl HA OCHOBAHWU MMEIOIINXCS JTAHHBIX,
aHAJIU3UPOBATH PE3YyJIbTaThl U KOPPEKTHUPOBATH METOMbl PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemarth KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca PU3MKH, a TaK)Ke UHTETpalliu 3HAHUN U3 JAPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTUYECKYIO
LETIOYKY PACCyK/I€HUM C ONOPOM HAa U3YUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS IS OOBSICHEHHS OCHOBHBIX
MPUHIIMIIOB PaOOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHX MPOIIECCOB;

NPUBOIUTH TIPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIIEHUBATH MOCJIEACTBUS OBITOBOW M TIPOU3BOJICTBEHHON
NESITeTHHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKUMH MPOIECCaMH, C
MO3UIUN IKOJIOTUIECKON O€30MacHOCTH, MPEACTaBICHUHN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN
HAyKH M TEXHOJNOTWMM ISl JalbHEHIIEro pa3BUTHUS YEJIOBEUECKOTO
00111ecTBa;

MPUMEHSTh Pa3IndHbIe CIOCOOBI paboThl ¢ MHbOpManuer (GU3nIecKoro
COJCP)KaHMsI C HWCIOJIB30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPH STOM HKCIIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, TEpepadOTKU W TPEAbSBICHUS Y4eOHOUW U
HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH



uH(pOpMALIMM, TOJYYEHHOM W3 pa3Iu4YHbIX HCTOYHUKOB, KPUTHUYECKH
aHAIM3UPOBATH  NOJy4aeMyld  HMHGOpPMAUIO W  OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UH(OpMaLnu;

MPOSBIIATH OpraHu3alliOHHbIE U MO3HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ MPHUOOPETEHHs] HOBBIX 3HAaHUM B Ipolecce
BBITIOJIHEHUS TPOEKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyHIe C HCIOIHEHUEM pa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAlIMOHAIBHO PacHpe/lesTh AESITEIbHOCTh
B HECTaHJApTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATh BKJIAJl KaXIOTO U3
YYaCTHHUKOB TPYMIIbI B pEIIEHUE pacCMaTPUBAEMON TPOOIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayuiel npodeccruoHaNbHOU JAESTENbHOCTH O
CHEIUANTBHOCTAM (PU3UKO-TEXHUUYECKOT 0 IPODUIISL.

K xonny oOyuenust B 11 knacce mpeaMeTHbIE PE3yNbTaTbl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIMXCS YMEHUH:

NOHUMAaTh POJb (U3UKK B  DKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COLIMANILHOM M 3TUYECKOM cdepax ACsITEIIbHOCTH YeIOBEKa, POJIb U MECTO
Gbu3MKKM B COBPEMEHHOM HAYYHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
MIPAaKTUYECKOM JEATEIbHOCTM 4YEJIOBEKA M  JaJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHE OINHUCATEIIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSACHUTEIHPHON M TPOTHOCTUYECKOW (PYHKIMH (U3UIECKOW TEOpUU —
AIEKTPOJANHAMUKH, CIEUHATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busukyu, poiab (GU3MUYECKOo Teopuu B (HOPMUPOBAHUHU MPEACTABICHUMN O
busnueckoil KapTUHE MHpa, MeCTO (PU3UUECKOW KapTHUHBI MHUpa B 00IIEM
PALly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mofene (Quandeckux Ten u
MPOLIECCOB  (SBJICHUI): OJHOPOIHOE DIEKTPUUECKOE U OJIHOPOIHOE
MarHUTHOE TOJIsA, TAPMOHUYECKHE KOJIeOaHUs, MATEMAaTUIECKUN MasSITHUK,
WJICAJIbHBIN TPYXUHHBIM MAsTHUK, TAPMOHUYECKUE BOJIHBI, WCAJIbHBIN
Kosie0aTenbHbIN KOHTYp, TOHKAs JIMH3a, MOJIETIeH aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJIC/IU CBETA;

paznuyath yclOBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DU3UUIECKUX
3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHWYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SBIICHHS,
UCIIOJb3YS OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJJIEKTPOJMHAMUKH U
CHEUUAIbHOW  TEOpPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsiaa, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  WHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKLIHMH B DJEMEHTE JJIEKTPUYECKOM I[ENu CO CKOPOCTHIO
W3MEHEHUsSI  CWJIbI  TOKa,  NOCTYyJaThl  CHEHUAIbHOH  TEOpUHU
OTHOCHUTEIIbHOCTH DUHILITEIHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TIPOIIECCHI U SIBJICHMSI, UCTIONB3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHWE  DUWHINTEHHA IS
dororddexra, mepBbIi U BTOpOM mocTyinatel bopa, mpuHIUI
COOTHOIIICHUS HeomnpenenéHHocTedl [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOrO U MacCOBOI'O YMCEN M SHEPTUU B SIACPHBIX PEAKLHSIX, 3aKOH
PaJMOaKTUBHOTO pacmaja);

ONMCHIBATh (PU3UYECKUE TPOIECCHl W SIBJICHUS, WCIONB3YS BEITUYMHBI:
HaIpPsHKEHHOCTD AJIEKTPUYECKOTO TMOJIs, MOTEHIHUA 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHIUANIOB, JJICKTPOJBIKYIAs CUJa, HMHIYKIUS
MarHuTHOTO TIOJIsl, MAarHUTHBIM TMOTOK, cuja AMIiepa, UHIAYKTUBHOCTb,



ANEKTPOJIBMKYIAs CWJIa CAMOUHIYKIIMH, DSHEPrusi MArHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN WMITYJbC, TIOJIHAS DSHEPTHS,
DHEPTHsl TMOKOS CBOOOJHOM YACTHIBI, SHEPTUsT M HMMIYJIbC (POTOHA,
MacCOBOE€ YMCJIO U 3aps]l A1ipa, SHEPTHsI CBS3H s/Ipa;

OOBSICHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
AIIEKTPOMArHuTHAs UHAYKIUS, CAMOMHIYKIIUSI, pe€30HAHC, UHTEepPepeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpakKeHUE,
dbotoanekTpuueckuit 3pdext (dhororddexr), ampda- u Oera-pacmaabl
sajep, ramMMma-usliydeHue sjuep, (U3HUYeCKUe MPUHIUIBI CIEKTPAIbHOTO
aHaiM3a M paboThl J1a3epa;

ONpENENATh HaNpaBJICHUE WHIYKIIMM MarHUTHOTO TOJs MPOBOJHHKA C
TOKOM, CUJIbl AMniepa u cuiibl JlopeHna;

CTPOUTH U300pakeHHE, CO3AaBAEMOE MJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTEPUCTHUKHY;

NPUMEHSATH OCHOBOIOJNAralIINe ACTPOHOMHYECKUE TMOHSATHUS, TEOPUU U
3aKOHBl NIl aHaliu3a U OOBACHEHHS (DU3UYECKUX  IPOILECCOB,
MPOUCXONAIINX B 3BE3J1aX, B 3BE3JHBIX CHCTEMAaX, B MEXKIaJIaKTUYECKOU
cpene; IBUKEHUSI HeOECHBIX Tell, SBOJIIOIUU 3BE3]] M BeeneHHoi;
MPOBOJUTh HCCIENOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEpPEHUH, TMpU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThbl MOTYYEHHOM 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4€ToM abOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHW, JeNaTh  BBIBOABI IO  pe3yibTaram
UCCIIEIOBAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3UUECKUX BEIMYUH, TPU ITOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHWBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: TIIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJTYYCHHBIC PE3YNbTaThl U JIENaTh BBIBOJ O CTaTyce MPEIOKEHHON
TUIOTE3bI;

OIKCHIBATH METO/bI MOJYYEHHUSI HAYUYHBIX aCTPOHOMUYECKHUX 3HAHUM;
coOroaTh MpaBmiia 0€30MacCHOr0 TPy/a MPH MPOBEACHUN UCCIIET0BAHUM
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpakTUKymMa ©  ydeOHo-
UCCJIEIOBATEILCKOM W TPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
MU3MEPUTEIIHHBIX YCTPONCTB U 1a00paTOPHOTO 000y AOBAHMUS;

pelaTe pacyETHBIE 3aJjadd C SBHO 3aJJAHHOM W HESIBHO 3aJaHHOM
dbu3nuecKkoil MOJENbI0: Ha OCHOBAaHWM aHajW3a YCJIOBHUS BBIOMpATH
busznueckue MOJENH, OTBEYAIONIME TPEOOBAHUSAM 3aJadyd, MPUMEHSTH
(dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOpUUN
IpU  HUCIIOJIb30BAHUM MAaTEeMaTHYEeCKUX METOJOB pEIICHUS 3ajiad,
MPOBOAKTDH PAcYETHl HA OCHOBAHMU MMCIOLIMXCS TaHHBIX, aHAIM3HPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C yUYETOM TOTYYCHHBIX
pE3YJIbTATOB;

pemath KayeCTBEHHBbIC 3aJaud, TpeOylolue NPUMEHEHUS 3HaHUU U3
pa3HBIX pa3enoB Kypca PU3MKH, a TaKKE UHTETPAIMU 3HAHUN U3 IPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHUECKYIO
LEMOYKY PacCyX/I€HUH ¢ OMOPON Ha U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
1 GU3HYECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWS IS OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIECCOB;



NPUBOJUTHh NPHUMEPHl BKJIAala POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHUE MPOLIECCOB OKPYKAIOLIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUSL OBITOBOM M POU3BOJICTBEHHOM
NeSITENbHOCTH 4YEJNOBEKa, CBA3AHHOM C (PU3NYECKHMMH MpPOLECCaMU, C
MO3ULHUN SKOJIOTMYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHATBHOM
MIPUPOJIOIIOIB30BAHUY, & TAKKE PA3yMHOM MCIHOJIb30BAHMM JOCTHKEHUUN
HAYKA W TEXHOJOTMW [JId JAJbHEUIIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
o0111eCcTBa;

NPUMEHSTh pa3lIMyHble CrOcOObl paboThl ¢ MH(pOpMaluel (HU3nIecKoro
COJEPKAHUSI C MCHOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, NEepepadOTKU M MpeAbsBICHHUS Y4eOHOW U
HAy4YHO-TIOMYJISIPHON MH(OPMAIMHU, CTPYKTYPUPOBAHUS U UHTEPIIpETAIlUU
UHpOpMaIMY, IOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUECKU
aHAJIM3UPOBATh  MOJY4YaeMyko  HMH(OpManMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HaHUM, TAK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMALUY;

IIPOSIBIIATH OpraHU3allOHHBIC 17} IIO3HABATEIIbHBIC yMEHUSA
CaMOCTOATEIBbHOIO  IPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITNIOJTHEHMS IPOEKTHBIX U YyU€OHO-UCCIIE0BATENBCKUX padoT;

paboTaTh B TIpyNNE C MCIOJIHEHWEM pPa3jIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPYMIIbI, PAMOHATIBHO PACIPENETATh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYalHsAX, aJCKBATHO OLICHWBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIbI B PEIIEHUE PACCMATPUBAEMON ITPOOIIEMBI;

IPOSIBISATH MOTUBALUIO K Oyayiied mpohecCuoHaIbHOU AESITEIbHOCTH 1O
CHELUATBHOCTAM (pU3UKO-TEXHUYECKOTO npogus.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne | HammeHoBaHHe pa3iesioB M TeM JIeKTPOHHBIE (HU(PPOBBIE)
KonTpoabHbie IIpakTH4eckue
n/nm | MporpamMMmsl Bcero o0pa3oBaTe/bHbIE PeCypChI
padoTbI padoThI
Pa3zaen 1. HAYYHBIIH METO/ ITO3HAHU S IIPUPO/IBI
11 Hayunplii MeTo1 O3HAHUS 5 bu6numoreka [IOK
' TPUPOJIBI https://m.edso0.ru/f16b68d7
Hroro 1o pasueny 6
Paznen 2. MEXAHUKA
bu6nuoreka [IOK
21 Kunewatitia 10 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
22 Hurannica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [IOK
23 Cratika TBEpAOTO TENA 5 1 https://m.edsoo.ru/f16b68d7
Bbu6nmuoreka [IOK
24 3aKOHbBI COXPAaHEHUS B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Paznea 3. MOJIEKYJISAIPHASA ®U3NKA U TEPMOJIUHAMHUKA
31 OCHOBBI 15 1 bubmuorexa [JOK
' MOJIEKYJIIPHOKUHETUYECKON TEOPUU https://m.edsoo.ru/f16b68d7
3.9 Tepmoannamuka. Tennoseie 20 1 bu6mmoreka [IOK
' MaIIrHbI https://m.edsoo.ru/f16b68d7
3.3 ArperaTHble COCTOSIHUSI BEILIECTBA. 14 1 bu6nuoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

®da3oBbIe MEepCXOabI

https://m.edsoo.ru/f16b68d7

Hroro o pasuerny 49
Pazpen 4. 9JIEKTPOANHAMUKA
bubmuorexa [IOK
4.1 dUeKTpHrieckoe noxe 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [IOK
4.2 [ToCTOSIHHBIN 3TEKTPUICCKHUN TOK 24 httos://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
43 TOKH B pasTHHEIX cpefax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 54
Pa3zaen 5. PUBHYECKUN MIPAKTUKYM
. bubnmoreka [IOK
>1 uSHHECKHH pAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro o pasuerny 16
bubmuorexa [IOK
Pesepaiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

HaumeHnoBanue KoaunuyecTBO yacon
Ne DJIeKTPOHHBIE (U(pPOBHIE)
pa3iesioB H TeEM KonTtpoabHbie IIpakTH4eckue
n/m Bcero o0pa3oBaTebHbIE PeCYPChI
MporpaMMbI padoThbI padoThI
Paznen 1. JIEKTPOJJUHAMUKA
bu6mmoreka [IOK
1.1 M
ArHHTHOE ToJie 14 https://m.edso00.ru/39859¢ef1
12 DJIeKTpOMarHuTHas 13 1 bubnmoreka [IOK
' UHIYKIHS https://m.eds00.ru/39859¢ef1
Hroro no pazueny 27
Pasnen 2. KOJIEBAHUS U BOJIHbI
91 MexaHndeckue 10 bu6nuoreka LIOK
' KoJeOaHus https://m.edso00.ru/39859ef1
99 DJIEKTPOMArHUTHBIC 15 bubnunoreka [IOK
' KoJIeOanus https://m.edso00.ru/39859ef1
Mexanndeckue u
2.3 DIIEKTPOMATrHUTHEIE 10 1 bubmorexa [IOK
' p https://m.edso00.ru/39859¢f1
BOJIHBI
bu6nuorexa LIOK
24 Ok 25 1 https://m.edso0.ru/39859¢f1
Hroro o pasneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

Ocuosel CTO

5

1

bu6nuoreka [IOK
https://m.edso0.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1
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Uroro no pazgeny 5

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 Kopnyckynsipro- 15 bubnnoreka [IOK
' BOJIHOBOM JyaJIu3M https://m.edso0.ru/39859ef1
bu6nuorexa [IOK
4.2 ()
fsHka aroMa 5 https://m.edso00.ru/39859¢f1
43 ®du3uka aTOMHOTO sA/1pa 5 bubnuotexa [IOK
' 1 3JIEMEHTapPHBIX YaCTHI] https://m.edso0.ru/39859ef1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DJIeMEHTBI aCTPOHOMUU 19 bubnmoreka [JOK
' U acTpOo(QU3UKU https://m.edso0.ru/39859¢f1
Hroro no pazueny 12

Pasnen 6. PU3HNUECKHAN MPAKTUKYM

bu6mmorexa [IOK

1 (6)) 7
6 HBHHCECKHH HPaKTHIYM 16 16 https://m.edso0.ru/39859ef1

Hroro no pazneny 16

Paznea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

CucreMarusaims u

0000111eHIE
PEIMETHOTO
7.1 C(I)) ]: JKaHUA U OIIbITA 15 bubmmorexa [JOK
’ Acp https://m.edso0.ru/39859ef1
JIESITENLHOCTH,

MpUOOPETEHHOTO TIPH

U3Yy4eHHUH Kypca PU3UKU



https://m.edsoo.ru/39859ef1
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10 — 11 xiaccoB

Wroro no pazneny 15
P bu6nuoreka LIOK
C3E€PBHOC BpEMA 10 https://m.edsoo.ru/39859ef1
OBHIEE KOJIMYECTBO
i 170 16

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/39859ef1

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Hdara
K JJIeKTPOHHbBIE
0JINY€eCTBO YaCOB HU3Yy4YeHUs
Ne uudpossbie
Tema ypoka
n/n o0pa3oBaTe/bHbIE
KonTposabHbie IIpakTnyeckue
Bcero pecypcbl
padoThI padoThI
1 ®dusnka — pyHAaMeHTalIbHAs L bub6mmorexa [IOK
HayKa O PHUPOJIE https://m.edsoo.ru/1beef346
Hayunblit MeTOq TO3HAHUS U
2 METOBI UCCIIETOBAHUS 1 bubmmorexa [OK
. https://m.edsoo.ru/3a7fde29
(buU3HYECKUX SBICHUN
OKCIIEpUMEHT U TEOpHS B
3 MPOLECCE MO3HAHUS TPUPOIBIL. 1 bu6muoreka [IOK
HaGmronenue u 3KCiepuMeHT B https://m.eds00.ru/34c49931
buznke
4 Crioco6b!1 u3MepeHus (hru3nIecKux L bu6muoreka [IOK
BEJINYMH https://m.edsoo.ru/ca2def03
AOCOIOTHAS U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUI 1 bubamorexa [IOK
P P https://m.edso0.ru/7f18fda3
(GU3HYECKUX BEIIMINH
MonenupoBanue B puszuke. Poin
1 MecTO GU3HKU B (HOPMUPOBAHUHI
6 COB CMGI?HOﬁ Ha ?Iopﬁ Kap THUHBI 1 bubmorera [IOK
P i N P https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUYECKON
NESITEILHOCTH JIIOAEH
7 MexaHn4YecKoe IBIKEHUE. 1 but6mmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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Cucrema oTcyera.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO
nerkeHus. [Ipsimast u oOpaTHas
3a1a4 MEXaHUKHU

https://m.edsoo.ru/e9a52f02

Panunyc-BexkTop MatepuaibHOM
TOYKH, €0 IIPOCKINHN HA OCHU

8 KoopauHat. TpaekTopus bubmmorexa [IOK
pA P pH. https://m.edsoo.ru/30a108a5
[Tepememnienune. Cxopoctb. Ux
MPOEKIIUU Ha OCH KOOPAHHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE
9 neuxenue. ['paduueckoe bu6nmnoreka [IOK
ONMCAaHUE PAaBHOMEPHOTO https://m.edso0.ru/89ba7190
MPSIMOJTUHEHHOTO JIBUKCHHS
10 CrnoxeHue nepemMenieHui u bu6mmoreka [IOK
ckopocreil. Pemenue 3agau https://m.edso0.ru/761d18aa
HepaBHOMepHOE 1BUKEHME.
MrHoBeHHas CKOPOCTb.
11 Yckopenue. [Ipsmonunerinoe bubmmorexa [IOK
P P https://m.edso0.ru/a99549a7
JBUKEHHE C TOCTOSHHBIM
YCKOpEHUEM
['paduueckoe onucanue
12 MPSIMOJTMHEHHOTO JIBUKCHHUS C bubmmorexa LIOK
P https://m.edso0.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBoOoniHOE majeHue. Y CKOpeHue
CBOOOTHOTO MAJCHHUS.
bu6mmoreka [JOK
13 3aBUCUMOCTb KOOPJIMHAT,

CKOPOCTH, YCKOPEHHS OT BPEMEHH
U UX rpaduku

https://m.edsoo.ru/f738109c



https://m.edsoo.ru/e9a52f02
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JIBukeHue Tena, OpOIIeHHOTO IO

but6mmoreka [IOK

14
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe ABUKEHUE.

JIBUKEHUE 11O OKPYKHOCTH.

15 VYrioBas v IMHEWHAs! CKOPOCTb. bu6mmoreka [IOK
Ilepuon m yacrora. https://m.edso0.ru/33196fbe
LleHTpOoCTpEMUTETBHOE U TTOJTHOE
YCKOpEHHUE

16 KonTtponsHas pabota 1o teme bu6numorexa [IOK
"Kunematuka" https://m.edsoo0.ru/1242f32e
Ilepsslif 3ak0oH HproToHa.

WNuepruanbHble CUCTEMBI OTCUETA.
17 [TpyHIMI OTHOCUTENBHOCTH bubamorexa [IOK
Yl https://m.edsoo.ru/5a9e4a64
lNasmmnes. HennepuumanbHble
CHUCTEMBI OTCUETA

18 Cuita. PaBHOIGHCTBYIOIIIAS CHJIA. bu6mmoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837

19 Bzaumopericteue ten. Tpetui bubnuorexa [JOK
3akoH HprotoHa https://m.edsoo.ru/57dba505
[IpyHIMI CyNepIO3UIIMN CHUIL.

20 P:H_ICHI/IC 3ay aqua MPUMEHEHNE bubmmorexa [IOK

a p https://m.edsoo.ru/bdf997fb
3aKoHOB HbroTOHA
3aKOH BCEMHPHOT'O TATOTEHMUS.

21 OKBHUBAJICHTHOCTh bubmuorexa [JOK
IrPaBUTALlMOHHOW U HHEPTHOMN https://m.edsoo.ru/9aba2b0a
Macchbl

29 Cuiia TSKECTU U YCKOPEHHE bu6mmoreka [IOK

C¢BOOOIHOIO MaeHUSA

https://m.edsoo.ru/22757f26
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I[BI/I)KCHI/IC HeOECHBIX TEll U UX

93 HCKYCCTBEHHBIX CITyTHHUKOB. bubmmorexa [IOK
[lepBas kocMu4ecKasi CKOPOCTb. https://m.edsoo.ru/11abfa0a
3akonsl Kemnnepa

24 Cwuia ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona v BUABI
CHUI TpT:HI/ISI I[BI/II))KEHI/IG B bubmorera [JOK

25 I ' . . https://m.edsoo.ru/1fa86499

HAUKOCTH M Tase € YACTOM CHUIbT https://m.eds00.ru/2cb29676
COTIPOTUBIICHUS CPEIIBI

26 Hasnenue. [ mapocrarnueckoe but6mmoreka [IOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOTIOTHO TBEPAOE TEIO. bu6mmoreka [JOK

27 [TocTynarensHOE M BpalaTeIbHOE bu6mmoreka [IOK
JIBUKEHUE TBEPAOTO Tea https://m.edsoo.ru/2b95d57¢

)8 MOMEHT CHJIBI OTHOCHUTEIHLHO OCH but6mmoreka [JOK
BpaieHus. [lneqdo cuibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teny. LIeHTp TskecTn bu6mmoreka [IOK
TeJa. Y CIIOBUS PaBHOBECUS https://m.edsoo.ru/9aa79a7d
TBepaoro Tena. Buasl paBHOBecHs

but6mmoreka [JOK
30 P
crieHie safad https://m.edsoo.ru/dclcaacO
KonTponbHas pabota mo Teme
31 "Jluaamuka. CTaTHKa TBEPAOTO bubmorera [JOK
. ' P https://m.edsoo.ru/9f5a574c
Tena
39 Nmmynbc MaTepraibHON TOYKH, bu6mmoreka [IOK

CUCTEMBI MaTCPpHUAJIbHBIX TOYCK.

https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

HCHTp MacCC CUCTEMBI
MaTCpHUaJIbHBIX TOYCK. TeopeMa (6]
JABMOXKCHHUHN LCHTpa MacC

I/IMHy.]'IBC CHJIBI U N3BMCHCHHUC

33 HUMITyJIbCca TeJla. 3aKOH bu6mmoreka [IOK
COXPAHEHHsI UMITYJIbCa. https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItysibca MaTepUAIBLHON

34 touku. IIpencrasienue o bu6numorexa [IOK
COXpaHEHUH MOMEHTA UMITyJIbCa B https://m.edso0.ru/d6532eb9
LEHTPAJIbHBIX MOJIAX

but6mmoreka [IOK

35 | Peweiine sazad https://m.edso0.ru/f7706d63
PaGora cunbl Ha MajgoM U Ha

36 KOHEYHOM TepeMEeLICHUH. bubnuorexa [LIOK
['padmyeckoe npeacTaBiIcHUE https://m.eds00.ru/913974c7
paboThI CHITBI. MOIIIHOCTH CHUITBI
Kunernueckas sneprus. Teopema

37 00 U3MEHEHUU KUHETUIECKOU bubmorexa LIOK

. https://m.edsoo.ru/9a5e2e74
SHEPIUM MaTePUAIbHON TOUKH
[loTennmanbHbIe U
HETIOTCHITUAIbHBIC CHJIBI. bubmuorexa [JOK

38
[TorenumansHas sueprusi. Bropas https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTb
TpeTsst KOCMUYECKAsI CKOPOCTb.

39 CBs13b pabOTHI HETIOTEHITUATBHBIX bu6mmoreka [IOK

CHJI C '3BMEHEHHEM MEXaHUYECKOM
OHCPIur CUCTCMBI TCIJI. 3aKoH

https://m.edsoo.ru/f57b4e01
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COXpaHCHUMA MEXaHU4YEeCKOM
SHEpPIUuun

VYnpyrue u Heynpyrue
CTOJIKHOBEHUs. Y paBHEHUE

bubmnoreka LIOK

40
bepnynnu qyis uaeanbHOM https://m.edsoo.ru/f30f43b6
KUJKOCTH
KonTponbHas pabota no teme
41 "3aKOHBI COXpaHEHUS B bubamorexa [HOK
| P https://m.edsoo.ru/474e7c4a
MEXaHUKe
Passurtue npeacraBiaeHui o
42 npupojie TerioTsl. OCHOBHBIE bu6muoreka [IOK
nosioxenuss MKT. Tudbdyzus. https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE IBU>KEHME
CtpoeHue ra3000pa3HbIX, KUIKUX
43 Y TBEPABIX TeJl. XapakTep bu6nuorexa [IOK
JIBUOKEHUS M B3AUMOJECHCTBUS https://m.edsoo.ru/c44d02e2
YacTHI] BEUIECTBA
Macca u pa3mepbl MOJIEKYI
44 (aTOMOB)pKonHI:JeCTBo Bey ecTBa bubmmorexa [IOK
' . ' https://m.edsoo.ru/c5b72ab7
[TocTosiHHass ABorazipo
45 Temnepatypa. Ternosoe bubnuorexa [JOK
paBHoBecue. [IIkana Llenscus https://m.eds00.ru/0070d493
but6mmoreka [IOK
46 P
cHicHue safat https://m.edsoo.ru/1531aba5
but6mmoreka [IOK
47 14 iras. I’
JICQILHBIH 143, £ &30BBIC SAKOHET https://m.edsoo.ru/1deb2367
48 VYpaBHenune Menneneena- bu6nmnoreka [IOK

Knanelipona. Pemenue 3amau

https://m.edsoo.ru/8d12c328
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AbcoumoTHas TeMieparypa. 3aKoH

but6mmoreka [IOK

49
JanpToHa https://m.edsoo.ru/14e02d1f
H3omnporieccsl B uaealibHOM rase ¢
50 ITOCTOSIHHBIM KOJIMYECTBOM bubmorera [JOK
https://m.eds00.ru/68878d51
BEIIECTBA
I'paduueckoe nmpeacTaBieHUe
51 I/I:I:o:Ib OIICCCOB: II/)I3§T€ Ma bubmorera [JOK
poneccos: pMa, https://m.eds00.ru/1344327b
u30Xopa, n3odapa
but6mmoreka [IOK
2 MKT
> OcropHoe ypasHeH#e https://m.edsoo.ru/c8094721
Bu6mmoreka [JOK
P
53 CHICHHE 3aAat https://m.edsoo.ru/10265a05
CBs3b a0COIOTHOM TeMIIEpaTyphI
TEPMOJUHAMHUYECKON CUCTEMBI CO
54 CpelnHel KNHEeTUYEeCKON YHEepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO
IBVOKEHUS €€ YacTHIL
55 O06o00IIeHNE B CUCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHui 1mo Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbHas pabota no teme bubnuorexa [LIOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmonnHamMuyeckasl CUCTEMA.
3aaHye BHEIIHUX YCIIOBUH JIIst
Tl cucremsbl. BHenHue u
bu6mmoreka [JOK
57 BHYTPEHHHE TTapaMETPHI.

[TapameTpsl T/] cuctemsl Kak
CpeHUE 3HAYEHUS BEJIUYHH,
ONKMCHIBAIOIINX €€ HA

https://m.edsoo.ru/5f8d38a3
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MHKPOCKOIINYCCKOM YPOBHC

Hynesoe Hauano TepMOJUHAMUKH.
Camonpoun3BosbHas pejaakcanus

bu6moreka [JOK

58
TJI cucTemsl K TEMIIOBOMY https://m.edso0.ru/8ec512f0
pPaBHOBECHIO
Monens uneanbHOTo ra3a B
59 TEPMOIUHAMUKE. Y CIIOBUSA bubnmorexa LHOK
P - https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOM MOJeNN
YpaBHenue Menpeneena-
60 Knaneiipona u BeipaskeHue s bubmorexa LIOK
p N p s https://m.edso00.ru/bal178d0
BHYTpPEHHEN dHEeprun
Beipaskenue 1 BHyTpEeHHEN
SHEPTUU OJJHOATOMHOIO
61 UJeaIbHOTO Ta3a bubmmorexa LOK
A ’ https://m.edsoo.ru/ac5cacl5
KBasucrarnueckue u
HECTAaTUYECKUE MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMOJMHAMUKE. Bpruncnenue but6mmoreka [IOK
paboThI 1o rpaduKy mporecca Ha https://m.edsoo0.ru/741d5738
pV-auarpamme
Temnonepenava kak crnocod
63 W3MEHEHUS BHYTPEHHEH YHEPruun bu6mmoreka [IOK
TJI cuctemsl 6e3 coBepIIeHUS https://m.edso0.ru/3d734561
paboTHI
64 KonBekuusi, TemonpoBOIHOCTD, bu6mmoreka [IOK
U3JIy4CHHE https://m.edsoo.ru/157b54cd
65 KonndecTBo TEMIOTHI. bubmuorexa [JOK

TermtoéMKOCTh Tea. Y nenbHas 1

https://m.edsoo.ru/7ba67355
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MOJIApHasa TEIIOEMKOCTH
BeIeCcTBA. Y JelbHas TEIIoTa
CropaHus TOILIMBA

Pacuér xonuuecTBa TENIOTHI TPU

bubmnoreka LIOK

66
Temionepenaye https://m.edsoo.ru/1db5ad4e
ITousitue 00 aguabaTHOM
67 mnporecce. [IepBelil 3aK0H bubmmorexa [IOK
p - eP https://m.eds00.ru/d8098824
TEPMOTUHAMUKHU
KonuyecTBo TemnoTs! 1 pabora
68 Kak MepPEI N3MEHEHU BHYTPEHHENR bubmorexa LHOK
p yIp https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Bropoii 3ak0H TepMOIUHAMUKA
JUUISl PABHOBECHBIX U
69 HEPABHOBECHEIX MIPOIIECCOB bubmmorexa [OK
p pott ’ https://m.edsoo.ru/c6f4f464
HeoGpaTtumocTs NpupoTHBIX
MPOIIECCOB
70 IIpyHIMITBI TEUCTBUS TEIIOBBIX bu6nunorexa [IOK
mamuH, KI1J] https://m.eds00.ru/2e945513
71 MakcumansHoe 3HaueHue KII/1. bubmuotexa [JOK
Hukn Kapuo https://m.edsoo.ru/fe3857b9
Bu6mmoreka [JOK
72 P
CHICHHE Safat https://m.edsoo.ru/b3efal8b
DKOIOrMYeCKUE acIeKThI
73 HCTIOJIL30BAaHUS TETIIIOBBIX but6mmoreka [IOK
nsurarteiieid. TemaoBoe https://m.edso00.ru/9867aaa7
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
74 Pemenwne 3anau bubmorera [JOK

https://m.edsoo.ru/c8c70432
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O000111eHHE U CUCTEMATU3ALMS
3HAHUU 110 TEME

bu6moreka [JOK

75
"Tepmoaunamuka. TernnoBbie https://m.edsoo.ru/28d62b3f
MaIIuHbI"
KoHTtponbHas paboTa mo teme
76 "Tepmonunamuka. TernnoBbie bubmmorexa LOK
P | ' https://m.edso0.ru/1b6e26c5
MAIITHHbI
[TapooOpa3zoBanue u
77 KoHzeHcauus. Mcnapenue u bu6mmoreka [IOK
KHUIIEHUE. Y IejIbHas TeIIoTa https://m.edso0.ru/6f8e6777
napooOpa3oBaHUs
HacpieHHble 1 HEHACHIIIIEHHBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
MJIOTHOCTH U IABJICHUS
78 HACBILEHHOTO TIapa OT bubnuorexa [JOK
TEMIIEpaTyphl, UX HE3aBUCUMOCTh https://m.edso0.ru/f5c17d02
0T 00bEMa HACHIICHHOTO Mapa.
3aBUCHMOCTb TEMITEPATYPhI
KHUIICHUS OT JIABJICHHS B KUJIKOCTH
79 BrnaxxHocth Bo3ayxa. AGCOMOTHAS but6mmoreka [JOK
Y OTHOCHUTEJIbHAS BIJIA)KHOCTD https://m.edso0.ru/30ebbb79
bu6mnoreka LIOK
80 Pemenue 3agau
A https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucraimmyeckue
81 u amop(dHbIe Tesa. AHU3O0TPOIHUS Bubmmorera [IOK
. P ' P https://m.edso00.ru/20a88a03
CBOICTB KpHUCTAJIIOB
82 IInaBneHue U KpucCTaIA3aLUA. bu6muoreka [IOK

Y aenbHas TEIIOTA IIJIABICHUS.

https://m.edsoo.ru/6ee91e9f
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Cybnumarnus

JHedopmanuu TBEpIOTO Tena.

83 Pactsokenne u cxxatue. CaBur. bu6moreka [JOK
Monyas FOHra. IIpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuii
TemnoBoe pacimmpeHue

84 JKAJIKOCTEN U TBEPJIBIX TEII. bu6mmoreka [IOK
AHTrapMOHM3M TETUIOBBIX https://m.edsoo.ru/7ba5edf2
KoJIeOaHHUI YaCTHUIl BEIIECTBA

85 [IpeoOpazoBanue 3Hepruu B bu6nmorexa [IOK
(ha3oBbIX TIEpexo1ax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 v 0

PABHEHHE TCIIOBOTO bajnarca https://m.edsoo.ru/ab1521fb
but6mmoreka [JOK

87 P

CHICHHE sa/1ad https://m.edsoo.ru/8ab7f40d
[loBepXHOCTHOE HATSKEHUE.
Kanunnspueie sinenus. Jlapnenue

88 10 HICKPHUBJIEHHOM bubmorera [JOK
A p https://m.edsoo.ru/b42f1f97

MMOBEPXHOCTHIO KUJKOCTH.
®opmyina Jlamnaca
O060011eHNEe ¥ CHCTEMATU3 AU

89 3HaHUM 1o TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSHHUA BelecTBa. Da3oBbIe https://m.eds00.ru/0b52575¢
nepexomn!"

KoHTponbHas paboTa mo teme
90 "ArperaTHble COCTOSIHHS bubmorera [JOK
P " https://m.edso0.ru/7dc2a739
BemecTsa. Ma3oBbIe EPEXOIbI
91 DeKTpu3anus Tea u eé bubmuorexa [JOK
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MPOSIBICHUS. DIEKTPUUECKUN
3apsiz. [IBa Buga SMeKTPUUECKUX
3apsnoB. [IpoBogHUKH,
JWRJICKTPUKU U TIOTYITPOBOTHUKHI

https://m.edsoo.ru/laff445f

DJIeMEHTApHBIN AJIEKTPUIECKHUI

but6mmoreka [IOK

92 .3
3apAsl. SaKOH COXpAHCHHA https://m.edsoo.ru/f49afd24
AIEKTPUUECKOTO 3apsiaa
93 B3aumoperictBue 3apsios. bu6mmoreka [IOK
Toueunsle 3apsiabl. 3akoH Kynona https://m.eds00.ru/445b7746
bub6mmoreka [IOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo0.ru/08fc19bc
Onexrpuueckoe noxue. Ero
95 elicTBHE Ha DJIEKTPUUECKUE bubmmorexa [OK
a P https://m.edsoo.ru/05c6bfal
3apsiJIbl
Hampsxk€HHOCTH 3JIEKTPUUYECKOTO
rotst. I1poOueii 3apsan. JInaun
96 Hall SI)KEHHOCTI/I 3112:1(21 MYECKOr0 brGmorera [IOK
p p https://m.edsoo.ru/3dac6957
nosist. OTHOPOIHOE
ANEKTPUUECKOE T0JIe
IToTeHManbHOCTE
97 3JIEKTPOCTATHYECKOTO TIOJIS. bu6mmoreka [JOK
Pa3HocTs noTeHIIMaI0B U https://m.edso0.ru/80021447
HaIpsKEHUE
[ToTenmanpHast YHEPTUS 3apsiia B
98 AIEKTPOCTATHYECKOM IIOJIE. bu6mmoreka [IOK

HOTCHLII/Ia.H QJICKTPOCTATUUICCKOT'O
II0JIA

https://m.edsoo.ru/af5fa389
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CBs3b HaprI)KéHHOCTI/I IOJIAA 1

99 A3HOCTH ITOTCHIIMAJIOB ISt bubmorera [JOK
P t A https://m.edsoo.ru/df7a6838
3IEKTPOCTATHYECKOTO TOJIS
100 [IpuHUMI Cynepno3uiun bubnuorexa [JOK
AJIEKTPUYECKUX TMOJEH https://m.edsoo.ru/Ocfe4a6c
but6mmoreka [IOK
101 P
CILICHHAC 3a]ad https://m.edso0.ru/5a582263
102 [Tonte Toueunoro 3apsiaa. [Tomne bu6mmoreka [IOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO
103 no o0wsEéMy mapa. [Tome bu6nuorexa [IOK
PaBHOMEPHO 3apsIKEHHOU https://m.edsoo.ru/f7a665ee
OECKOHEUHOM MI0CKOCTU
[TpoBoaHMKY B
104 aniKT I([)CTaTI/Iqe(:KOM oJie bubmmorexa LOK
P ' https://m.edsoo.ru/32405eab
VYcnoBue paBHOBECUS 3apsI0B
105 JM3neKTpUKY 1 MOIYyIIPOBOIHUKHU bu6mmoreka [JOK
B AJIEKTPOCTATUYECKOM T10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. D1eKTpoEMKOCTh
106 KOHJIEHCATOpAa. DIIEKTPOEMKOCTh bubnmorexa LHIOK
pa- P https://m.edso00.ru/845b4f73
TUIOCKOTO KOH/ICHCATOpa
107 [TapamiensHOE cCoenMHEHUE bu6mmorexa [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTeabHOE COCTUHEHUE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 OHeprus 3apsyKEHHOTO bu6muoreka [IOK

KOHICHCATOpa

https://m.edsoo.ru/73a34f18
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but6mmoreka [JOK

110 | Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
JIBr>keHUE 3apsKEHHOW YaCTULIbI
111 B OJTHOPOJTHOM DJICKTPUIECCKOM bubmmorexa OK
FHOPOAL p https://m.edsoo.ru/8341d6ac
nosne
112 Pemenue 3amay
O00011eHE U cCUCTEMATU3ALMS
113 | 3HaHWii Mo TemMe "DIEKTPHUECKOE Bubamorexa [OK
" P https://m.eds00.ru/5752603f
moJie
KonTponbHas pabota no teme bubnuorexa [IOK
114 n n
DIIEKTPUUECKOE TOJIe https://m.edsoo.ru/cefe90e9
Cuiia Toka. [IocTOSHHBIN TOK.
115 VYcioBus CyleCTBOBaHUS bubnuorexa [JOK
MOCTOSIHHOTO 3JIEKTPUYECKOI0 https://m.edso0.ru/233311b5
TOKa
116 HcTounuku Toka. Hanpspbkenue u bu6mmoreka [JOK
OC https://m.edso00.ru/0839a115
117 3akon Oma /1Sl y9acTKa IeTu. bu6mmoreka [JOK
DIIEKTPUUECKOE COMTPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONIPOTHUBIICHUS
118 OJTHOPOJIHOI'O ITPOBOJIHMKA OT €ro bu6nuorexa [IOK
JUIMHBI U IJIOIAU IIOIIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceyeHus
119 Y 1espHOE CONPOTUBIICHUE bu6mmoreka [IOK
BellecTsa. Pemenue 3anau https://m.edso0.ru/437f8300
120 ITocnenoBarenwsHoOE, but6mmoreka [IOK

nmapajaijicjibHOC, CMCIIAHHOC

https://m.edsoo.ru/236f7e07
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COCANHCHUC ITPOBOAHHUKOB

Pacuér pa3zBeTBIEHHBIX

121 snekTpuueckux nemnei. [Ipasuna bubmorexa LOK
p I P https://m.edso0.ru/1794cf37
Kupxroda
bubmuorexa [JOK
122 Pemere sazaq https://m.edso0.ru/3881b469
123 Pabora snekTpuyeckoro Toxa. bubnuorexa [JOK
3akoH [xxoyna —Jlenna https://m.edsoo.ru/a3605c5c
but6mmoreka [IOK
124 Pemenue sana« https://m.edso0.ru/6761bfOf
MOIIHOCTB AIEKTPUYECKOTO TOKa.
125 TemnnoBass MOIITHOCTD, BEIZIEIsIEMast bubmorexa HOK
m » BRI https://m.eds00.ru/99750a6f
Ha pPe3UCTOpe
but6mmoreka [IOK
126 Pewerue sanad https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpEeHHEE bu6mmoreka [IOK
COITPOTUBJICHHE UCTOYHUKA TOKA https://m.edso0.ru/72d453af
3akon Oma 1t TIOTHOM bubnuorexa [JOK
128 . .
(3aMKHYTOM) 3JIEKTPUUYECKOMN LIENHn https://m.edsoo.ru/221f40fb
Bu6mmoreka [JOK
129 Pewerme sana: https://m.eds00.ru/3580b679
Bbu6mmoreka [JOK
130 MoIIHOCTE HCTOYHAKE TOKa https://m.edsoo.ru/a0ae51d8
Bbu6mmoreka [JOK
131 Koporioe sampicaine https://m.eds00.ru/546f5632
132 Konpnencarop B nenu bu6numorexa [IOK

INOCTOAHHOI'O TOKa

https://m.edso0.ru/35368f3e
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but6mmoreka [JOK

133 | P
CHICHHE Sajat https://m.edso0.ru/4410cef0
Pemenue 3aaau o teme
134 "TloCTOSIHHBIN PTEKTPUUYECKUIA bubmorera [JOK
" P https://m.edso0.ru/a7340a29
TOK
Peurenue 3amau o teme
135 "TTocTOSTHHBIN PTEKTPUUCCKUNA bubmorera [JOK
; P https://m.eds00.ru/744261b8
TOK
Pemenue 3anau no reme
136 "TTOCTOSTHHBIN AIIEKTPUICCKUI brbmorera [IOK
" P https://m.edsoo.ru/eb5d4687
TOK
O06001eHrne U CUCTeMAaTH3aIIHs
137 3HaHu# 1o Teme "IlocTosHHbBIN bubmorera [JOK
. https://m.edsoo.ru/bfd7a050
AEKTPUUECKUI TOK
KontposbHas pabora 1o Teme
138 "TTOCTOSTHHBIN ITEKTPUICCKUI bubmorera [JOK
; P https://m.edso0.ru/1885ddf1
TOK
DeKTpuvecKas IpoOBOIUMOCTb
139 pa3IUYHBIX BEUIECTB. bu6mmoreka [IOK
DNEeKTpUYECKU TOK B METAJLIAX. https://m.edsoo.ru/da794295
CBepXITpoBOIMMOCTh
DNEeKTPUYECKH TOK B pacTBOPax
140 | Y PACIMIABAX JICKTPOITOB. bubmmorexa [IOK
3akonbl Papajes s https://m.edso0.ru/4b423491
AIIEKTPOJIHA3A
141 DIIEeKTPUUECKHUI TOK B Ta3ax. bu6mmoreka [IOK
[Inazma https://m.eds00.ru/92d92f76
142 | DnexTpuveckuil TOK B BAaKyyMe. bu6muoreka [IOK



https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76

BakyymHuble mpu6opsl

https://m.edsoo.ru/2E+160

143

DJIEKTPUUECKUH TOK B
MOJTYIIPOBOTHHKAX

but6mmoreka [IOK
https://m.edsoo.ru/ab61c660

144

[ToxynpoBOIHUKOBBIE TPHOOPHI

Bbu6mmoreka [JOK
https://m.edso0.ru/83622200

145

Pu3HUECKU IPAKTUKYM I10 TEME
"M3MepeHue cuibl TOKa U
HaANPSDKEHUS B MU MOCTOSTHHOTO
TOKA MPY NOMOIIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" mim "3HAKOMCTBO C
udpoBoii 1aboparopueit mo
¢buzuke. [Ipumeps! n3mMepeHus
(bu3NYECKUX BEJIMYUH MPU
MIOMOIIY KOMITBIOTEPHBIX
JTATYUKOB"

bu6moreka [IOK
https://m.edsoo.ru/5643ea56

146

Du3HUECKU IPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKCHMS C LIEJIBbIO ONIPEACICHUS
MI'HOBEHHOMH ckopocTh"

bu6mnoreka LIOK
https://m.edsoo.ru/f6292f5f

147

Du3nYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHHUs Ipu
IPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBUKEHUU T10
HAKJIOHHOM IJIOCKOCTU" WIN
"UccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBUKEHUU"

but6mmoreka [IOK
https://m.edso00.ru/6960b6ef
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DuU3HUECKUN IPAKTUKYM I10 TEME
"N3mepeHue ycKkopeHus
¢BOOOIHOTO MageHus" WIn
"N3ydyeHue nBUKEHUS Tena,
OpOIIEHHOT 0 TOPU30HTAIBHO"

but6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3HUeCKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Teja 110
OKPYXHOCTH C IIOCTOSIHHOM 110
MOJYJIFO CKOPOCTBIO" WIIH
"HccnenoBaHue 3aBUCUMOCTH
nepuoja o0palieHusi KOHUYECKOro
MasiTHUKA OT €ro napamerpos"”

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

150

Pu3NUECKU IPAKTUKYM I10 TEME
"M3MepeHue paBHOAECHCTBYIOLIEH
CHWJIBI ITPU ABMKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTU" WK
"IIpoBepka runoTe3bl 0
HE3aBHCUMOCTH BPEMEHU
JBIDKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH Ha 3aJJaHHOE
paccTosTHUE OT €r0 MacChl"

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B
HpYKUHE U PE3UHOBOM 00pasIie,
oT ux aedopmanun" uu
"N3y4yeHue IBHKEHUSI CUCTEMBI
TEJ, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 NErkui 610K"

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al
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DuU3HUECKUN IPAKTUKYM I10 TEME
"U3mepenue kod3pduirienta
TPEHUS 1O BEJIMYUHE YIIIOBOTO
KO3 UITUEHTA 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
JBIDKEHUs OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM
Koa(puImeHTOM TpeHus" Win
"N3yueHue nBWKEHUS Tpy3a Ha
Bajy ¢ TpeHuem"

bubmuorexa [JOK
https://m.edsoo.ru/b83b1607

153

Pu3HYECKU IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBuit
paBHOBeCHsI TBEPAOIO TeNA,
MMEIOIIET0 OCh BpallleHUs" WIn
"KoHcTpynpoBaHue KpOHIITENHOB
U pacy€T CUJ1 yIpyroctu'" miu
"N3y4yeHune ycTOHUMBOCTU
TBEPAOIO TEJa, UMEIOIIETO
JI0maAs onopsl"

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

Du3nYeCKU MPaKTUKYM 10 TEME
"U3MepeHune uMiysbca Tela 1mno
TOPMO3HOMY IIyTU" WU
"M3MepeHue CUIIbl TATH, CKOPOCTU
MO/JIENIN HIIEKTPOMOOHIIS U
MOIIIHOCTHU CUJIBI TATU'" UK
"CpaBHEHHUE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHUs
MMITyJIbCA MPU YIPYTOM

but6mmoreka [IOK
https://m.edsoo.ru/856fh28e
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B3aMMOJEHCTBUM" WIN
"N3mepeHne KNHETUYECKOU

OHCPIruu T€jia 1o TOPMO3HOMY
"

IIyTH

155

Du3nYECKU MPAKTUKYM 10 TEME
"N3y4yeHne n30TepMUUIECKOTO
npouecca (peKOMEH/I0BaHO
UCTOJIb30BaHUE LU(POBOI
naboparopun)" win "M3ydeHue
M30XOPHOTO Ipouecca"” uim
"N3yuenue nzobapHoro mpoiecca”
wnu "llpoBepka ypaBHEHUS
cocTostHuS"

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07

156

Du3NUECKU IPAKTUKYM I10 TEME
"U3mepeHue yaeiabHou
TEIJI0OEMKOCTH" NN
"UccnenoBanue nporecca
OCTBIBaHMS BelIECTBA" WK
"HccnenoBanue aqnabaTHOTO
npornecca" wim "M3yuenue
B3aUMOCBS3U YHEPTrUU
MEXMOJICKYIJISIPHOTO
B3aUMO/ICIICTBUS U TEMIIEPATYypPhI
KHAIIEHUS KUIKOCTEH"

but6mmoreka [JOK
https://m.edsoo.ru/2f2faab1l

157

Du3HUeCKUi IPAKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
HCTIapeHUs KUJKOCTEN" Wi
"N3mepeHue yaenbHOM TerIoTh
raBieHus Japaa" win "Uzyuenue

but6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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CBOICTB HACBIIIEHHBIX apoB" WU
"N3mepenue abCcomoTHOM
BJIAKHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B MOMEILEHUN".
Wzmepenue kodddummenrta
MIOBEPXHOCTHOT'O HATSYKEHUS

158

Pu3NUECKU IPAKTUKYM I10 TEME
"Habmroienue npeBpamieHus
SHEPrUM 3apsHKEHHOTO
KOHJICHCATOPA B HEPTHUIO
W3IIy49EeHHs CBETOAMOA" UITH
"N3y4yeHue NpoTeKaHus TOKa B
LeMH, cofiepKanieil kKonaeHcartop"
niu "Pacnpenenenue pa3sHOCTH
MOTEHUUAJIOB (HANpPsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUHN
KOH/IEHCATOpOB"

Bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

DuU3HYECKUN IIPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO
COEJIMHEHUS PE3UCTOPOB" MU
"U3Mepenue yeabHoro
COINPOTHUBIICHUSI TPOBOJHUKOB"
nin "HccnenoBanue 3aBUCUMOCTH
CUJIbI TOKA OT HAIPSDKSHUS J1J1s
JIaMITbl HaKaJuBaHUs"

bubmuorexa [JOK
https://m.edso0.ru/2b179d98

160

Du3nueCcKuil IPAKTUKYM I10 TEME
"Habnronenue anexTponausa’ wim
"Uzmepenue 3apsiaa
OJHOBAJICHTHOT'O MOHA' MITH

bub6mmoreka [IOK
https://m.edsoo.ru/64b6e901
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"HccnemoBannue 3aBUCUMOCTH
COMPOTUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl" unu "CHstue
BOJIT-aMIIEPHON XapaKTEPUCTUKU
nuonaa"

PesepBublil ypok. O6001eHNE 1

161 cucTeMaTH3aIys 3HaHUH 110 TeMe bubmorexa LOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHbIil ypok. O0001IEHNE 1
162 CI/ICTIC)MaTI/B:p WS 3HAHHUH 110 TeMe bubmorexa LHOK
. https://m.edso00.ru/3149956b
"uaamuka"
PesepsHEbli ypok. O0001IEHNE U
163 CI/ICTIe)MaTI/BZp Wsl 3HAHHUI 110 TEME bubmorexa HOK
" 3 " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOTO Tela
PesepBHbIil ypok. O60011eHNE 1
164 cUCTEeMaTU3als 3HAaHUH 110 TEME bubmuorexa [JOK
"3aKOHBI COXpAHEHUS B https://m.edsoo.ru/6c0df9cc
MeXaHHuKe"
PesepBuslit ypok. O60011IeHNE 1
CHCTeMaTH3aIlys 3HaHUI 110 TeMe
165 "OCHOBLL but6mmoreka [IOK
. https://m.edso00.ru/de148976
MOJICKYJIIPHOKUHETUYECKOM
teopun"
PesepeHsiit ypok. O600IICHHE 1
CHCTEeMAaTU3alsl 3HAHUH 110 TEME but6mmoreka [IOK
166 "
Tepmoaunamuka. TernnoBbie https://m.edsoo.ru/Obcc77cl
MaIIuHBI"
167 PesepBHbIil ypok. O60011IeHIE 1 bubmuorexa [JOK



https://m.edsoo.ru/ed017d93
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cucTeMaTH3alis 3HaHUH 110 TEME
"ArperaTtHbl€ COCTOSIHHS
BenlecTBa. a3oBbie nepexoab”

https://m.edsoo.ru/59ca5c91

PesepBHblii ypok. O600111€HNE U

but6mmoreka [IOK

168 fHCTeMaTmaum SHaH?H o Teme 1 https://m.edso0.ru/f2381c0c
DIIEKTPUUECKOE T0JIe
PesepBubIil ypok. O6001meHIE 1
169 CHCTEeMaTHU3alMs 3HAHUW 110 TEME 1 bubmuotexa [JOK
"ITocTOSIHHBIN AIIEKTPUUECKUI https://m.edsoo.ru/3cae6dal
TOK"
PesepBHblit ypok. O600111€HNE 1
170 CI/ICTEM&TI/IBZP ust 3HaHH;IJl o TeMe 1 bubmorera [JOK
" B " https://m.edso0.ru/cc7681d4
Toxku B pa3IMYHBIX cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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11 KJIACC

JJ1eKTPOHHbIE
nugposbie
KonnuectBo yacos o0pa3oBaTe/IbHbIE
Ne Hara
Tema ypoka pecypchl
n/n U3y4YeHHSs
Kontpo 11
Beero HTPOJIbHbIE PaKkTH4YecKue
padoTsI padoTsI
B3anmoneincTsre nNOCTOSIHHBIX
1 MarHuTOB Y POBOJHUKOB C 1 bu6nmnoreka [IOK
TOKOM. Maraursoe mnoue. https://m.edso0.ru/487a8593
l'unore3a Ammepa
Bekrop MarHuTHON
WH uu. [Tpuniun
2 c HzK 1111031/1 I/Ii M:FHI/ITHBIX 1 bubmorexa LIOK
o IZ ) . https://m.edsoo.ru/4clabcch
noJiedl. JInHum MarHuTHOM
WHTYKIIAN
3 MarsuTtHoO€ 1noje NpoOBOJHUKA 1 bu6mmoreka [JOK
¢ TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuta Amriepa, eé 1 bu6mmoreka [IOK
HaIlpaBJICHUE U MOJYJIb https://m.edsoo.ru/26d9c5ba
but6mmoreka [IOK
) P
CHICHHE saat 1 https://m.edsoo.ru/a37a0c21
IIpumenenue 3akoHa Ammepa.
6 DNEeKTPOU3MEPUTETHHBIE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ad7718d7
npudopbI
7 Cua Jlopenua, eé 1 Bbu6moreka [JOK
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HaIIpaBJICHUE U MOMYJIb.
JIBr>keHuUE 3apsSKEHHOU
YaCTHLIBI B OJJHOPOIHOM
MarHuTHOM II0JIe

https://m.edsoo.ru/c97afaal

HHAYKOHUN d)apaz(eﬂ

8 Pemenue 3amau bubmorera [JOK
A https://m.eds00.ru/504e98¢7
but6mmoreka [IOK
P
o abora cuutbt Jloperna https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 Pemrerme sagas https://m.eds00.ru/93617bd9
MarautHoO€e 1oJie B BEIIECTBE.
11 deppoMarHeTUKY, napa- u bubmiorexa HOK
pp » 11ap https://m.edso0.ru/30ff9608
JaMarHEeTUKHU
OCHOBHBIC CBOMCTBA
12 (beppoMarHeTHKOB. bubnuorexa [JOK
IIpumenenune https://m.edso0.ru/0b58190a
(dbeppOMarHeTUKOB
13 Pemenue 3agaa mo reme bubmuorexa [JOK
"MaruuTtHoe 1moie" https://m.edso00.ru/5b55¢307
14 Pemenwne 3anau mo teme bub6mmoreka [IOK
"MaruuTtHoe moie" https://m.edso0.ru/41c4ae8a
SIBneHne 3neKTpOMarHuTHOM
15 HH nu. [loTok BexTOpa bubmmorexa [OK
YK . P https://m.edsoo.ru/b3efa0cl
MarHUTHON HHIYKIIUU
Bbu6mmoreka [JOK
16
IAC nHayKuaH https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM bu6mmoreka [IOK

https://m.edsoo.ru/a6dec188
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18 Buxpesoe anekrpuueckoe bu6mmoreka [IOK
nosie. Toku Pyko https://m.edsoo.ru/15abe140
OJ1C uHAyKIMH B bu6mmoreka [{JOK
19
JBHKYIIUXCS MPOBOJIHHUKAX https://m.eds00.ru/0235cc02
bubmuorexa [JOK
20 Pemene sanas https://m.edsoo.ru/4dfda618
bubmuorexa [JOK
21 Hpasuio Jlerua https://m.edsoo.ru/bbc22726
NunyktuBHOCTH. Katymka
22 YH - THUBHOCTH B er?n bubmmorexa OK
YK H https://m.edsoo.ru/621eaedd
ITOCTOSTHHOT'O TOKA
23 SIBneHne caMOMHTYKITUH. bu6mmoreka [JOK
OJ1C camonHaAyKIIUH https://m.edsoo.ru/7ee60ca8
DHeprusi MarHUTHOTO TIOJIS
24 KaTYIIKH C TOKOM bubmmorexa IOK
v ' https://m.edsoo.ru/b3c0ad11
DNeKTpOMarHUTHOE ToJie
but6mmoreka [JOK
25 P
CHICHHE sa/1ad https://m.edso00.ru/88f69d2b
O6o01meHne u
26 CHCTEeMaTHU3alMsl 3HAHUH I10 bubmorera [JOK
" B " https://m.eds00.ru/76484025
Teme "DNEeKTpOJuHAMUKA
97 KoHnTponbHas paboTa mo teme bu6mmoreka [JOK
"DnexkTpoauHaMuKa" https://m.edso0.ru/8ae09b98
KonebarenpHas cuctema. Eu 1OK
HOJIMOTEKA
2 .
8 Cobomie konebanmus https://m.edsoo.ru/7c1db385
lapmonmnyeckue koneOaHus
29 Kunematuueckoe u bubmuorexa [JOK

JANHaAMHUYCCKOC OIMMCAaHUC

https://m.edsoo.ru/87ce9498
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https://m.edsoo.ru/b3c0ad11
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KOJIeOaTeIbHBIX JBHOKCHHU N

DHEpPreTUYeCcKoe OMUCAHUE.
BeiBog tuHamMuyeckoro
OIKCAHMsI TAPMOHUYECKHX

bubmnoreka LIOK

30 KoneOaHuii U3 ux https://m.edso0.ru/e3c99692
OHEPreTHIECKOTO U
KMHEMATUYECKOrO OITUCAHUS
31 Awmmutyzaa u ¢asza bu6nuorexa [IOK
KoneOanmii https://m.edsoo.ru/7a0c439a
[leprona u yacToTa KoIeOaHMIA.
[Teproa Manbix CBOOOIHBIX
39 KoJIeOaHMI MaTeMaTHIECKOTO bubmuorexa [IOK
MasTHUKa. [lepuon https://m.edsoo0.ru/e0399319
CBOOOJIHBIX KOJICOaHMHA
NPY>KUHHOTO MasiTHUKA
3aryxaroiue Kojueoanus.
33 BLH}{]X K Z-II-IHBIC KoJieOaHus Enbmiorexa HOK
yrI ' https://m.edso0.ru/72e93d09
Pe3onanc
bu6mmoreka [IOK
34 A 0
BTOKOJICOAHIA https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koHbDEpEHIINS
36 "I\Ij[exaHque)cineion%aHm B bubnmorexa LIOK
Y https://m.edsoo.ru/8ef587be
MY3BIKAIBHBIX HHCTPYMEHTAX
37 O06001eHne U bu6mmoreka [JOK

cUcTeEMaTHU3aIUs 3HaHUU 110

https://m.edsoo.ru/eb84182f
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TeMe "MexaHnYeCKHUE

KoJiebanus"
DNeKTpOMarHUTHbBIE
38 kosiebanusa. KonedarebHbI Enbmrorexa HOK
’ https://m.edsoo.ru/d4adabde
KOHTYp
®opmyna Tomcona. CBsi3b
aMIUIATYOBI 3apsaa
39 KOH GHZ;.ITO ai :Mnnm on bubmmorexa [OK
A p A https://m.edsoo0.ru/093f9afl
CWJIBI TOKA B KOJIEOATEIILHOM
KOHTYype
3aKOH COXpaHEHUS YPHEPTHUU B
40 AeaabHOM KOJIe0aTeIbHOM Enbmiorexa HOK
a https://m.edsoo.ru/d1e2d543
KOHTYype
3aTyxaromue
AJICKTPOMATrHUTHBIC
41 Koe0auus. BeIHYKICHHEIE bubmorexa [JOK
' M https://m.eds00.ru/5e668619
AIIEKTPOMATrHUTHBIC
KoJIeOaHus
IlepemenHslii Tok. Pesucrop u
42 KOHIEHCATOD B LIENNA bubmmorexa [JOK
A pBI https://m.edso0.ru/84836152
MEPEMEHHOTO TOKa
43 Karymika vHIyKTHBHOCTH B bu6mmoreka [IOK
LMY IEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
3akoH Oma i1
44 SIIEKTPUUYECKON eI bubmmorexa [OK
p 1 https://m.edsoo.ru/8bae38e6
MEPEMEHHOT0 TOKa
45 MOIIHOCTh IEPEMEHHOTO bu6mmoreka [IOK

TOKa. AMHJ’II/ITy,ZLHOC n

https://m.edsoo.ru/lcac6c4c
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HCﬁCTBYIOHleC 3HA4YCHUC CUJIBI
TOKa U HAIIPAKCHUA

46 Pe3oHaHC B 351eKTprUUeCcKOn bubmmorexa [IOK
enu https://m.eds00.ru/087506df

bubmuorexa [JOK

47 P

CHICHHE sa/1ad https://m.edsoo.ru/al6836a4
WneanpHbIA TpanchopmaTop.

48 [TpousBoACTBO, TIepeaava u bu6mmoreka [IOK
NMOTpeOIECHUE AIEKTPUUECKON https://m.edsoo.ru/f97418ae
SHEPTUU
OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE

49 anekTposnepruu. Kynerypa bu6mmoreka [JOK
HCIIOJIb30BaHUS https://m.edso00.ru/a6f74d93
AIIEKTPOIHEPTHH B
IMOBCEAHEBHOM KH3HU

bu6moreka [JOK
P
50 CHICHHIE 3aAat https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
1 P

> CHICHHE 3aAat https://m.edsoo.ru/7cab59f8
O06o06menune u

52 CHCTEMAaTH3alIMs 3HAHUH 110 bubmuotexa [JOK
TeMe "DJIeKTPOMarHUTHbHIE https://m.edso0.ru/401024a9
koJsieOaHus"

MexaHU4YeCKHUEe BOJTHBI.
53 XapakTepuCTHKH bubmorera [JOK
p p https://m.edsoo.ru/a58e109f
MEXaHUYCCKHMX BOJH
54 CBoOMCTBa MEXaHUYECKHUX BOJIH but6mmoreka [IOK
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https://m.edso0.ru/d9ae1000

Bbu6mmoreka [JOK

. X
o 3BYK. XapaKTCpHCTHKH 3BYKa https://m.edso0.ru/138b6f09
Nudpa3Byk 1 yabTpa3ByK.
56 1 (ppOBoe}:/ 3ar yﬂsflT:HHey bubmmorexa OK
™ up https://m.edso00.ru/7380038f
OKPYKaroIIen cpeibl
but6mmoreka [IOK
57 P
CHICHHE aAat https://m.edsoo.ru/cfd918bf
DJIEKTPOMAarHUTHBIE BOJIHBI.
58 Vavaerie but6mmoreka [IOK
i https://m.edsoo.ru/714e5dbl
3JIEKTPOMArHUTHBIX BOJIH
DHeprus 1eKTPOMArHUTHBIX
59 BosiH. CBOIiCcTBa bubmorera [JOK
) https://m.edso00.ru/d01b818c
AJIEKTPOMATrHUTHBIX BOJH
[ITkana 3€KTPOMArHUTHBIX
BoJH. [IpuMeHnenue bu6mmoreka [IOK
60
AJIEKTPOMArHUTHBIX BOJIH B https://m.edsoo0.ru/49belf9e
TEXHUKE U OBITY
[TpuHIUTIBEI paTUOCBS3U U
TeleBuAcHUs. Pagnonokanms.
61 DJIEKTPOMAarHuTHOS bubmmorexa LIOK
P . https://m.edso0.ru/9f96f1f8
3arps3HEHUE OKpYXKarolen
cpeabl
62 KonTtponsHas pabota 1o teme bu6nmorexa [IOK
"Konebanus u BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CaerT. 3aKOH IPSIMOJIMHENHOTO bu6muoreka [IOK
pactpoCTpaHEeHHUs CBETa https://m.edso0.ru/f9566406
64 Pewmenue 3amay Ha but6mmoreka [JOK
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MIPUMEHEHHUE 3aKOHa
IPSIMOTTUHEIHOTO
pacnpocTpaHeHus CBETa

https://m.edsoo.ru/ea32d455

Otpaxenue ceta. [nockoe

but6mmoreka [IOK
65 .C
3eprano. Chepuieckoe https://m.edsoo.ru/a005d2bb
3epKajio
IIpennomnenue ceera.
AOCONIOTHBIN U
OTHOCHTEJIbHBIN MOKa3aTelb
66 npenomineHus. IloaHoe bubmorera [JOK
P ' https://m.edsoo.ru/bc2e55cd
BHYTPEHHEE OTpPaKECHUE.
IIpenenbHBIN yro MoaIHoro
BHYTPEHHETO OTPaKCHHUS
Pemienue 3aayu Ha
IIPUMEHEHNE 3aKOHOB bu6mmoreka [IOK
67
OTPa)KE€HUA U MPETOMIICHUS https://m.edso0.ru/49d830a9
CBeTa
Xoa nyder B IpHU3Me.
68 I[Hf:[neyzm CBeia CIIOXHBIT bubmorera [JOK
p ’ https://m.edsoo.ru/d8elc3be
coctas Oenoro cBeta. llpet
JInnzer. ®okycHoe
69 ACCTOSTHHC U ONTHYECKas bubmorexa HOK
p https://m.edso00.ru/60441359
CHUJIa JIMH3BI
[MocTpoenne nzo0paskeHuit B
70 JIWH3aX U UX CHCTEMaXx bubmorera [IOK
' https://m.edsoo.ru/bb53b1d5
VYBennueHne TUH3BI
71 Pemenwne 3agau Ha Bbu6mmoreka [JOK

MOCTPOEHNE N300PaKCHHH,

https://m.edsoo.ru/5a868f09
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MOJIy4a€MbIX C ITOMOIIBIO
JINH3

12 I'ma3 xak onTuyeckas cucrteMa Enbmiorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensr
73 o I/IMGHI/IMOf:[TI/I P Enbmiorexa HOK
P . https://m.edso0.ru/cd174a10
FQOMCTpI/I‘IeCKOI/I OIITUKHU
74 CKOpOCTh CBETA U METO/IBI €€ bu6mmoreka [IOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
& Jlucnepeust ceera https://m.edsoo.ru/lel6ccbe
but6mmoreka [IOK
76 HMurepdepenmns caera https://m.edsoo.ru/5fc0c638
KOFepeHTHBIe HNCTOYHUKU.
77 VYcnosus HaOIHOIEHUS bubmorexa [JOK
https://m.edsoo.ru/c6416d48
MaKCUMyMOB U MUHUMYMOB
bu6moreka [JOK
8 Pemmenne sanau https://m.edsoo.ru/3061de2b
bu6mnoreka LIOK
” lpivenenme nrTepdepenimn https://m.edsoo.ru/668edbc8
Bu6mmoreka [JOK
80 Jlngpaxuus ceera https://m.edsoo.ru/12ed04b5
ndpakiMoOHHAad PEMIETKA.
81 gc?:md: Ha0IIIo I;)HI/IH Eubmmorexa I{OK
A https://m.edso0.ru/f998d964
TJIaBHBIX MAKCUMYMOB
bu6mmoreka [JOK
82 P
CHICHHE 3a1ad https://m.edsoo.ru/d58c411a
83 [ToiepedyHOCTh CBETOBBIX bu6mmoreka [IOK
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BOJIH. HOJ'I}IpI/ISaI_II/ISI CBETa

https://m.edsoo.ru/e9890fe9

84 Pemrenue 3amau bubmmorexa OK
A https://m.edso0.ru/c56c8158
85 CBeTOBBIC SBIICHUS B IPUPOJIC bubmmorexa [IOK
PHpoa https://m.edso0.ru/0b36363d
O6o0mmenne u
86 CHUCTEeMaTHU3alus 3HaHUI 1Mo bubmmorexa [IOK
Y u" https://m.edsoo0.ru/8a14748b
teme "OnTuka
87 KonrponsHas pabora o Teme bubmuorexa [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuIBl IPUMEHUMOCTH
88 KJIaCCHUYECKON MEXaHUKWU. bu6mmoreka [JOK
3aKOHBI AJEKTPOAUHAMUKH U https://m.edsoo.ru/c9bd77ch
MPUHIUI OTHOCUTEILHOCTH
IlocTynaTel crienualbHON bu6nunorexa [IOK
89
TEOPUU OTHOCUTEIIBHOCTH https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BpEMEHHOM
uHTepBan. [IpeoOpazoBanus
Jlopenua. YcnoBue
90 MPUYUHHOCTH. bubnuorexa [LIOK
OTHOCHUTENBHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH.
3ameyIeHre BpEMEHH U
COKpAILIEHUE TTUHBI
DHeprus U UMILYJIbC bu6mmoreka [JOK
91 o
PEISITUBUCTCKOW YaCTHUIIBI https://m.edso0.ru/853a64fc
92 CBs13b MaccChl ¢ 3HEPTUEN U bu6nmnoreka [IOK

HMITYJIbCOM PEISTUBACTCKOU

https://m.edsoo.ru/b6258ffa
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JaCTHUIbI. BHCpI‘I/IH ITOKOA

93 PaBHOBeCcHOE TETIIOBOE but6mmoreka [IOK
U3JIy4eHHE https://m.edsoo.ru/f54035a5
Bbu6mmoreka [JOK
% 3axon emenienmst Buna https://m.edsoo.ru/1c5ff752
95 I'unorte3a M. I1nanka o but6mmoreka [IOK
kBaHTax. ®OTOHEI https://m.edsoo.ru/a5ffa218
bubnuoreka [IOK
% DHEprusl M UMIIYIILC (OTOHA https://m.edsoo.ru/7fb307ec
®otordpdekt. OnbiTel A. T
but6mmoreka [IOK
97 CroieroBa. 3aKOHBI
https://m.edso0.ru/8c68e5b9
doTtorpdexra
YpaBHeHue DUHILITEHA 1J1s1
98 dotoapdexra. "Kpachas bubmmorexa OK
P https://m.edso0.ru/01ef4556
rpanuna” gorodddexra
99 Hasnenue cera. OnbiTh [1. bu6muoreka [IOK
H. JIebenesa https://m.eds00.ru/64b4f966
bu6mnoreka LIOK
1 B i
00 OTHOBBIC CBOMCTRA HACTHH https://m.edsoo.ru/f59cfcec
Bonnel ne bpoins. [nuna
101 BOJIHBI 1€ bpoilid u pasmepsl bu6muoreka [IOK
o0J1acTy TOKaJIU3aluu https://m.edsoo.ru/5df8bafl
JIBIDKYIICHCS YaCTHIIBI
102 KopnyckynsipHO-BOJTHOBOM bu6mmnoreka [IOK
Jlyaau3m https://m.edsoo.ru/8ccab62a
103 Hudpakmus 3J1eKTpOHOB Ha bu6mmoreka [IOK

KpHUcTaJjgax

https://m.edsoo.ru/30dbal8c
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Crienuduika u3mMepeHuii B
Mukpomupe. COOTHOIIEHUS

bu6moreka [JOK

104
0 HEOIpeIeIEHHOCTE https://m.edso0.ru/65783dec
[eiizenbepra
but6mmoreka [IOK
1 P
05 | Pemenne rpaguucciix sazat https://m.eds00.ru/e70195bd
N bubnuorexa [JOK
1 P
06 | Pemenne pacuéribix sana: https://m.eds00.ru/ee9b3182
KoHnTtponbHas paboTta mo
temaM: "OcHoBel CTO", bubmuorexa [JOK
107 .
"KopnyckyisipHO-BOJTHOBOM https://m.edsoo.ru/c3de891a
ayanusm"
OMBITHI TTO UCCIICTOBAHUIO
108 | CTPOSHM aTOMa. bubmmorexa [IOK
[Inanerapnas MoJenb aToMa https://m.edso0.ru/312b750a
Pezepdopna
but6mmoreka [IOK
109 Hocrynatet bopa https://m.edsoo.ru/404dfa9a
Bungel ciektpos. CriekTp
110 OBHEU 2HEPTrUM aToMa bubmorera [JOK
P p https://m.edsoo.ru/cf74b11a
BOZIOpOAA
111 CrioHTaHHOE U BBIHYKIECHHOE bu6mmorexa [IOK
U3JIy4CHHE CBETA https://m.edso0.ru/f945d85c
bub6mmoreka [IOK
112 J
asep https://m.edsoo.ru/2288a0c4
Hyknonnas mozens siapa
113 | Teiizen6epra-lBaneHko. Bubmoreia LIOK

3apsii 1 MaccoBOE YHCIIO Spa.

https://m.edsoo.ru/34ada5de
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M3oronel. PagnoakTuBHOCTE

114

3aKOH paIMOAKTUBHOTO
pacnana. CBoiicTBa
HMOHU3UPYIOIIETO U3JTyUeHHUSI.
BnusiHue paanoakTUBHOCTH Ha
JKHMBBIC OPTraHHU3MBI.
Jo3umerpus

bubmnoreka LIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBsI3U HYKJIOHOB B
anape. Snepusie cunbl. Jlegext
Macchl sipa. SaepHsie
peakuuu. SaepHbie peaKkTophbl.
[Tpo6nieMbl ynpaBisieMoro
TEPMOSIEPHOIO CUHTE3A.
DKOJIOrHYeCKHE aCIEeKThI
pa3BUTHS EPHON
SHEpPreTUKu

but6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTtoapl peructpauyy u
HCCIIEI0BAHMS DJIEMEHTAPHBIX
yactull. OyHJaMEHTaIbHbIC
B3auMoOAcCcTBUA. bapruoHsl,
ME30HBI U JIEITOHBI.
IIpencraBnenue o
CranpaptHoit mogenu. Kapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB

but6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®dusuka 3a npenesramMmu
CranpapTHO# MoIENH.
TéMHas marepus U TEMHas
sHeprus. EnnHcTBO
(bu3nueckoil KapTHUHBI MUpPA

bub6mmoreka [IOK
https://m.edsoo.ru/c026fd37
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OTaInsl Pa3BUTHA aCTPOHOMUU.

but6mmoreka [IOK

118
3HavYeHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpruMEeHUMOCTH 3aKOHOB
bu3uKH 151 O0BICHEHHS

119 MIPUPOIBI KOCMHUYECKUX bu6mmoreka [IOK
00BEKTOB. MeToabI https://m.eds00.ru/39c44028
ACTPOHOMHYECKUX
HCCleoBaHuM
CoBpeMeHHbIE ONTHYECKUE

120 TEJIECKOMBI, PaAUOTEIIECKOEI bubmorexa [JOK

P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3Bé3gnoro neba.

121 Co3zBe3nusi, SpKue 3BE3bI, bu6mmoreka [JOK
MJIAHETHI, X BUINMOC https://m.edsoo.ru/aac588eb
IBIDKEHUE
Conneuynast cucreMa. ComHiie.

122 ConHe4yHast aKTUBHOCTb. bu6mmoreka [JOK
Uctounuk sneprun CosiHia u https://m.edso0.ru/22748eb4
3BE3]T
3BE3bI, NX OCHOBHEIC

173 | X@PAaKTEpHCTHKH. JHuarpamma bubnuorexa [LIOK
"CrieKTpabHbIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTH"
3Be31b1 TJIaBHOM bubmuorexa [JOK

124
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/b3ch766¢
BayTrpennee cTpoeHue 3BE3]I.

yip P bubmuorexa [JOK
125 | CoBpeMeHHbIE NpeICTaBIECHUS

O IIPOUCXOXKICHHUU U

https://m.edsoo.ru/d09da494
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sBostrorni CoJTHIIA U 3BE3 .
Tanbl KU3HU 3BE3

Maineunsii Ilyte — Hama
I"'anakTnka. THUIIBI rajlakTUK.

bubmnoreka LIOK

126 UEpHbie ABIPHI B sAlIpax https://m.edsoo.ru/7cd10a0a
TaJIAKTHK
Bcenennas. Paciumpenne

127 Bcenennoii. 3akon Xa001a. bubmuotexa [JOK
Teopus bosblioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PenukToBoe uznydyenue

128 MacutaGHas cTpyKTypa bu6muoreka [IOK
Bcenennoit. Meraranaktuka https://m.edsoo.ru/ce234633
Hepeménnsie mpoOaeMbl bu6mmoreka [JOK

129
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
Du3nYECKU MPAKTUKYM I10
teMme "UcciaenoBanue
MarHUTHOTO TIOJIS
MOCTOSIHHBIX MAarHUTOB" MU

130 "HccaeqoBaHue CBOUCTB bubmmorexa [JOK

https://m.edso0.ru/67361aef
(dheppoMarHeTHKOB" WiH
"UccnenoBanue aeicTBUS
MOCTOSTHHOTO MarHUTa Ha
pamMKy ¢ TOKOM"
Pu3NYECKU MPAKTUKYM I10
teMe "M3mMepenue cuiibl
bu6mmoreka [JOK
131 Awmriepa" wim "M3yduenue

3aBUCUMOCTH CUJIbI AmIiepa
OT CHWJIBI TOKA" WJIN

https://m.edsoo.ru/fcae91e9
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"Onpenenenrie MAarHUTHOM
WHAYKIIUY Ha OCHOBE
u3MepeHus cuibl Amnepa'

132

Ou3nvecKuil MPaKTUKyM 1O
TeMme "UccienoBanue IBiIeHUI
AIEKTPOMATrHUTHOMN
WHIYKIUU" WIn
"OnpeneneHne NHAYKIAN
BUXPEBOI0 MarHUTHOTO TOJIST"

https://m.edsoo.ru/c36658da

133

Pu3nYeCcKUil MPAKTUKYM I10
TeMme "UccienoBanue SBiIeHUS
camouuaykiun'" unu "Coopka
MOJEJIH 3JIEKTPOMATHUTHOT'O
reseparopa”

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3nYeCKUil IPAKTUKYM 110
teMme "M3MepeHue nepuoaa
CcBOOOIHEBIX KOJIeOaHMIT
HUTSHOTO U TIPY>KUHHOTO
MasITHUKOB"

but6mmoreka [JOK
https://m.edsoo.ru/5d159d35

135

Pu3nYeCcKUil NPaKTUKYM 110
teme "[IpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasgTHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

Du3nYeCcKUil IPAKTUKYM I10
teme "UcciaenoBanue
NEPEMEHHOT0 TOKA Yepes
IIOCJIEI0BATEIIBHO
COEIMHEHHBIE KOHJEHCATOP,
KaTYIIKy U pe3ucTop' uiu

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90
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"Uccnenoanue paboOTHI
HCTOYHHUKOB CBETA B I[ENHU
MepeMEHHOro Toka"

137

Ou3nvecKuil MPaKTUKyM 1O
teme "M3ydyenue mapameTpoB
3BYKOBOM BOJIHBI"

but6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

Pu3nyecKuil NPakKTUKyM 110
teme "M3MepeHue nokazarens
MpeJIOMJIEHUs CTeKIIa" Win
"Tlony4yeHune u3o0paxkeHus B
CUCTEME M3 IIOCKOTO 3epKajia
Y JIUH3BI"

but6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

Pu3NYECKU NPAKTUKYM 110
teMme "HccnenoBanue
3aBHCHUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha
MIpUMEPE KUJIKUX JTUH3)" WITN
"Uzmepenue hokycHOTO
PacCTOSIHUSL pacCEeMBAIOIINX
uH3"

bu6moreka [JOK
https://m.edsoo.ru/b879fb3f

140

Pu3nUeCcKUil IPAKTUKYM 110
teme "HaGmonenue
nudpakiuu, HHTEpPEpeHITIN
Y nojsipusanuu csera'

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

Du3nYECKU MPaAKTUKYM I10
teme "OnpenenexHue
UMITyJIbCa ¥ SHEPTUN
PENATUBUCTCKHUX YaCTHIL (110
doTorpadusM TpeKOB

Bbu6mmoreka [JOK
https://m.edso0.ru/63756¢47
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3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJe)"

142

PuU3NYECKU IPAKTUKYM I10
teme "M3mepenue
noctossHHOU [1nanka Ha
OCHOBE HCCJICIOBAHUS
dororddexra" umm
"UccnenoBanue 3aBUCUMOCTH
CHUJIbI TOKA YEPE3 CBETOANO
OT HampsKeHus "

bubmuorexa [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKU MPAKTUKYM T10
teme "HMccnenoBanue ciekTpa
Pa3peKEHHOr0 aTOMapHOTO
BOZOpO/ia U U3MEPEHUE
noctosinHoM Punbepra"

Bbu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

PuU3NYECKU IPAKTUKYM I10
teme "Ucciaenosanue
paanoakTUBHOTO (PoHA ¢
UCIIOJIb30BaHUEM J103UMeTpa"
nin "M3yueHue noraomeHus
OeTra-yacTHIl ATFOMHHHEM"

bubmuorexa [JOK
https://m.edsoo.ru/c3dabe6e

145

Pu3nUeCcKUil IPaKTUKYM 110
teme "HaOmroxeHus 38€31HOTO
Heba HEBOOPYKEHHBIM TJ1a30M
C HCIIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKECHHUI
JUIS1 OTIPEJEeHUS TIOJI0KEHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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co3Be3nusa CeBepHOTO
MOJIyIIApUs U ApKHUE 3BE3bI"
vy "HaOmroneHus B Tejieckon
JlyHsl, TUTaHET, TYMaHHOCTEN
1 3BE3/IHBIX CKOIUIEHUN"

146

O06001cHNEe U
cucTeMaTu3anus 3HaHui. Pojb
(U3HUKN U aCTPOHOMHUH B
SKOHOMHYECKOM,
TEXHOJIOTHYCCKOM,
COITMATBLHOM 1 STHYECKOI
chepax AesITeNbHOCTH
YyeJIoBeKa

Bu6mmoreka [JOK
https://m.edsoo.ru/adéddeed

147

O6o0061mmenue u
cucTeMaTr3anus 3HaHuu. Posb
1 MECTO (PU3HKHU U
ACTPOHOMHHU B COBPEMEHHOM
Hay4HOHM KapTUHE MUpa

but6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O06001eHne u
cucTeMarus3auus 3HaHui. Pomb
buznueckoit Teopun B
dbopMHUpOBaHUH
MpeACTaBICHUN 0 pu3nyecKon
KapTUHE MUpPa, MECTO
¢bu3nUecKoil KapTHHBI MUpPA B
00111eM sy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUN O IPUPOJIE

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4

149

0O00011eHe U

but6mmoreka [IOK
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CHUCTEMATH3ALU 3HAHUN 10
teme "Kunemarnka"

https://m.edsoo.ru/b032fc4b

O06001menne

150 CHUCTEeMaTH3aIus 3HAaHUH 110 bubmorera [JOK
" B " https://m.edso0.ru/4e31b507
teme "KunemaTtuka
O6o0menne u
151 cucTeMaTH3aIus 3HaHuI 0 bubnmorexa LHOK
\ " https://m.edsoo.ru/2dfbafc5
teme "Jlunamuka
O600menne u
152 cHCTEMaTH3alMs 3HAHUH 110 bubnuorexa [JOK
teme "CraTuka TBEp0Tro https://m.edsoo.ru/3ccad82e
Tena"
0O00011eHe 1
153 CHCTeMaTH3allns 3HAHUH 110 bubmuorexa [JOK
TeMe "3aKOHbBI COXpaHEHUs B https://m.edso0.ru/32a4d1a0
MeXxaHuKke"
O600menue u
154 CHCTEMAaTH3aLIUs 3HAHUH T10 but6mmoreka [IOK
TeMe "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/ed440ca8
KMHETUYECKON Teopun"
0O00011eHne 1
155 CHCTeMaTH3aIls 3HAHUH 110 bubmuorexa [JOK
teme "TepMoarHaMHUKa. https://m.edso0.ru/c63f7c10
TermoBble MaIMHBL"
O06o06mmenne u
156 cHCTEMaTH3alMs 3HAHUH 110 bubnuorexa [JOK

TeMe "ArperaTHble COCTOSTHUS
Benrectsa. Pa3oBLIe

https://m.edsoo.ru/1d36b5b1
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nepexobr"

O06001enne

157 CHCTeMAaTH3allNs 3HAHUH 110 bubmorexa OK
\ " " https://m.edsoo.ru/3bf0def9
TeMe "DJIEKTPUIECKOe ToJIe
O06001menne u
158 cHCTeMaTH3alMsl 3HaHUH I10 Bbu6mmoreka [JOK
teme "TlocTossHHBINM https://m.edso0.ru/71453ee6
ANEKTPUUECKUN TOK"
O06o06meHne u
159 cHCTEMaTH3alMs 3HAHUH 110 bubnuorexa [JOK
teme "TOKHM B pa3iM4HbIX https://m.edso0.ru/3d40077a
cpenax"
O06o06meHne u
160 CHCTeMaTH3allns 3HAHUH 110 bubmorera [JOK
H https://m.edsoo.ru/3b4c06ae
teme "MarauTtHOe mose"
PeseprubIil ypok. O6001eHIE
161 Y CUCTeMaTHU3alvs 3HaHWUH 10 bubmuorexa [JOK
TeMe "DJIEeKTpOMarHuTHasI https://m.eds00.ru/053e2248
UHOYKIUsA"
PesepBublit ypok. O60011eHE
162 Y CUCTeMaTH3alys 3HaHUH 110 bu6mnoreka LIOK
teme "MexaHudyeckue https://m.edso0.ru/d6310bfd
KoJsieOaHus"
PesepBubIii ypok. O60611eHIE
163 W CUCTEeMaTHU3alvs 3HaHWH 110 bubmuorexa [JOK
TeMe "DJIEeKTPOMarHuTHbIE https://m.edsoo.ru/5e2bb83d
KoJieOaHus"
164 | Peszepuslit ypok. O6001IeHNE bubnuoreka [IOK
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U cUCTEMAaTU3allis 3HAHUH 110
TeMe "MexaHUYeCKUeE U
3JIEKTPOMAarHUTHBIE BOJIHBI"

https://m.edsoo.ru/96a7a2dd

PesepBHblit ypok. O600611eHNE

but6mmoreka [IOK

165 1 cncIeMamsaum SHAHHHI TIO 1 https://m.edsoo.ru/52ad1603
teme "OnTuka"
PesepBHbIif ypok. O000IIICHHE
e P Hlu bub6mnoreka LIOK
166 Y CUCTEMAaTH3aIusl 3HAHUH 110 1
https://m.edsoo.ru/5beclc65
teme "OcHoBbl CTO"
PesepBuriit ypok. O6001IeHIE
Y CUCTeMaTHU3aIus 3HAHUN 1O but6mmoreka [IOK
167 1
teme "KopnyckynspHo- https://m.edsoo.ru/f7c59d38
BOJIHOBOM Jyayin3m"
PesepBubIii ypok. O6006111eHIE
168 u CI/I(IB)TeMaTIZfa ust 3HaHI:/Ilﬁ o 1 bubmorera [JOK
" 1 " https://m.edso0.ru/1f511654
Teme "®u3rka aToma
PesepBubIil ypok. O600111eHIE
169 Y CUCTEMaTH3aIUsl 3HAHUU 110 1 but6mmoreka [IOK
TeMe "®Pu3nKa aTOMHOIO sIpa https://m.edso0.ru/905c5ce0
Y BJIEMEHTapHBIX YaCTHIL"
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NPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUA OCHOBHON OBPA30OBATEJIbHON
ITPOT'PAMMBDI10 KJIACC

Kox nposepsiemoro
pe3yabTara

10.1

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMbl CPeTHETr0
0011ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (OPMHPOBAHUM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKOMN AEATEIBHOCTH JIFOAEH

10.2

VY4uThIBaTh I'paHULBl NPUMEHEHHS] M3YYEHHBIX (U3MYECKUX MOJIENeH: MaTepuaibHas TOYKa, WHEpLHaIbHas
cucreMa oTcuéTra, abCONOTHO TBEPIOE TENO, UACATBHBIN ra3; MOJETU CTPOSHUS Ta3oB, KHUIKOCTEH M TBEPIBIX
TeJI, TOYCYHBIH IMEKTPUUECKUH 3aps]] — IPU pelIeHUuH (pU3HMUECKuX 3a71a4

10.3

PacnioznaBate (hpusndeckuie siBICHUS (MIPOLECCHI) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-
KMHETUYECKON TEOpUU CTPOCHMSI BEIIECTBA M DJIEKTPOJUHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIUHEITHOE NIBIDKEHUE, CBOOOAHOE MaJeHUE TeJ, ABIKEHUE MO OKPYXHOCTH, WUHEPIHs, B3aUMOJCHCTBHE
ten; nuddys3us, OPOYHOBCKOE IBMIKEHUE, CTPOSHUE JKUIKOCTEH W TBEPIBIX TEJ, M3MEHEHHE 00bEMa Te MpHu
HarpeBaHuu (OXJaXIIEHUU), TETUIOBOE PABHOBECHE, WCIIApEHWE, KOHICHCAIWA, TUIABJICHHE, KPHUCTAJTU3aIINS,
KHUIICHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHUE JABJICHHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBS3b
MEX/1y mapaMeTpaMH COCTOSIHUS Ta3a B U30IPOLIECCax; dJICKTPHU3AIMs TeJl, B3aUMOJICHCTBHIE 3apsI0B

10.4

OnuchIBaTh MEXaHUYECKOE JIBWKCHUE, UCTOJB3Yys (PH3UUECKUE BEIMYUHBI: KOOpPAMHATA, MYyTh, MEpEMEICHHE,
CKOpPOCTb, YCKOPEHHE, Macca Tejla, CWJa, UMIIYyJIbC Tejla, KMHETHYeCKas JHEeprusi, NOTCHIHAIbHAs HEprus,
MexaHuueckas paboTa, MexaHHMYecKass MOUIHOCTh; MPU ONMHCAHUU MPABUIBHO TPAKTOBATh (U3MUYECKUI CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, HMX OOO3HAYeHHs] M E€IUWHUIBI, HAXOAUTb (POPMYJbl, CBA3BIBAIOIINE JaHHYIO
(U3HUYECKYIO BETHUUHY C APYTUMU BETHUYUHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJN U TEIUIOBHIE SIBJICHUS, UCIONB3YS (U3NYECKUE BEIUYMHBI:
JABJICHHE Tra3a, TeMIlepaTypa, CpeiHsas KUHETUYeCKas DHEpPrus XaOoTHYECKOrOo JBWXKCHHUS MOJICKYIL,
CpeIHEeKBaJpaTUyHas CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHss OHeprus, pabora Trasa,
KO3 (QHULIHUEHT MOJE3HOrO ASHCTBHS TEIJIOBOTO JBUTATEINS; IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3NUECKUN
CMBICT UCHOJb3YEMBIX BEJIMYUH, UX OOO3HAUEHUS W €AUHMIIBI, HAXOAUTh (HOPMYIbI, CBA3BIBAIOLINE JAAHHYIO
(GU3NYECKYIO BEIMYMHY C IPYTHMHU BEIIUIHHAM




10.6

OnuceiBaTh U3yYEHHBIE DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE SBIEHUS (IIPOLECCHI), UCIOJIB3YS
¢u3nyeckue BEIMYUHBI: SJIEKTPUUYECKHH 3apsl], 3JEKTpUYEeCKOoe Ioje, HAnpsKEHHOCTh MOJS, MOTEHLHUA,
Pa3HOCTh MOTEHLUAJIOB; IPU OIMCAHUY NIPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICI UCIIOIb3YEMBbIX BEJIMUUH, UX
0003HAaYEeHMs] U €IUHUIIBI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYHHY C APYTUMHU
BEJINYNHAMH

10.7

AHATM3UPOBATh (PU3UYECKUE MPOLECCHl W SBJICHHS, HCIOJB3YS (PU3NYCCKUE 3aKOHBI W TMPUHIUIIBI 3aKOH
BcemupHoro tarorenus, I, II m III 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW DSHEPruu, 3aKOH
COXpaHEHHUs UMITYJIbCa, MPUHLHUII CYNEPIO3UIUU CUII, TPUHIUIT PABHONPABUS MHEPLHAIBHBIX CUCTEM OTCUETA;
MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEILECTBA, T'a30BbIC 3aKOHBI, CBS3b CpPeAHEH KUHETHYECKOM
SHEPTHH TEIUIOBOTO JBM)XCHHS MOJIEKYJ ¢ a0COJFOTHOM TeMIepaTypoil, MepBblid 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUs SJEKTPUIECKOTO 3apsa, 3akoH KyrnoHa; nmpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4ecKoe BhIPAKEHHE U YCIOBHS (IpaHHILIbL, 0071aCTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MIPUHIUIIBI JCHCTBUS MAILINH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBHUS
ux 6e30MacHOro UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU

10.9

BBINOIHATE SKCIIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3MUECKUX SBICHUH U MPOLECCOB C UCTOIb30BAHUEM MPSIMBIX
U KOCBEHHBIX U3MEPEHMIA; PH 3TOM (OPMYIHPOBATh MpobieMy (3a7auy) U FUINOTe3y y4eOHOro SKCIIEpUMEHTA,
coOupaTh YCTAHOBKY U3 IPEJI0KEHHOI0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'IHTB IIpsAMBIC U KOCBCHHBIC N3MCPCHUA (1)I/IBI/ILIGCKI/IX BCJIIMYHH, IIPpHU 3TOM BI:I6I/IpaTB ONTUMAaJIbHEIN
croco0 HU3MCPCHUSA U UCITIOJIB30BAaTh N3BCCTHBIC MCTOABI OLICHKH l'IOl"pCH.IHOCTCfI I/ISMCpeHI/II\/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMYMHAMH C HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM; MpH
ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTATHI MOJYICHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYHH B
BUJIe TaOIUI 1 TpaUKOB, AENIaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEI0BAHUS

10.12

Cobmroath mpaBmiia 6€30MacHOTO TPyAa MPH HMPOBEJICHHU HCCIEIOBAaHUI B paMKax y4eOHOTO IKCIIEpPHUMEHTA,
y4e0HO-HCCIIeI0BATEIbCKOM M MPOEKTHON JEATSIBHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB U
1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHble 337audl C SBHO 33JaHHOM (DM3MYECKOH MOJEIbIO, MCHONb3Yysd (U3NYECKHE 3aKOHBI U
NPUHIUIBI;, HA OCHOBE aHalW3a YCIOBMs 3a7aud BbIOMpaTh (PU3MUECKYIO MOJENb, BBIACIATH (pU3nuecKue
BEJIMYUHBI U (OpMYJIbl, HEOOXOIuMbIE JUIsl €€ pEeLIeHus, MPOBOAUTh pPacu€Thl U OLEHMBATh PEaTbHOCTb




MOJIYYCHHOI'O 3HAYCHUSA (I)I/IBI/I‘-ICCKOI\/'I BCJIIMYHHBI

Pemate kauecTBEHHBIE 3a/1a4l: BHICTPAUBATH JOTHUYECKHA HEIPOTUBOPEUMBYIO LIEMIOYKY PACCYKICHUN C OMOPOM

10.14 Ha U3y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS
Hcnonb30BaTh MpH pelIeHUH YYeOHBIX 3a/lad COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJOTHH MJIsi TIOMCKa,
10.15 CTPYKTYpUPOBaHHUS, HHTEPHpPETAMd U TMPEACTaBICHUS Y4eOHOM U HaydyHO-TIONMYJISPHOW HHPOpMAIH,
MOJTy4EHHOM U3 PA3JINYHBIX UICTOUHUKOB; KPUTHUECKU aHATM3UPOBATh MOIYyIaeMyr0 HH(OpMaIUIO
10.16 [IpuBoaNTE MpUMeEpH BKIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B pPa3BUTHE HAyKH, OObICHEHHE
' MIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA
Hcnonb30BaTh TEOpETHYECKHE 3HaHUSA MO (PU3MKE B TIOBCEAHEBHOM KU3HU A1 o0ecrieueHHs 0€30MacHOCTH IIpU
10.17 oOpallleHnu ¢ MpUOOpaMM U TEXHUYECKUMH YCTPONCTBAMH, JJISl COXPAHEHUs 370pOBbS U COOJIOAEHHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cperie
PaGotaTp B Trpymnme C BBINOJIHEHHEM pAa3IMYHBIX COMUAIBHBIX pPOJIEH, IJIAHUPOBaTh pabOTy TPYIIIBL,
10.18 palMoHaNBbHO paclpenesATh OOS3aHHOCTH M IUIAHUPOBATh JEATENIBHOCTh B HECTAHJAPTHBIX CUTYAIHSX,
aJIeKBaTHO OIICHMBATh BKJIAJ] KQKJJOT0 U3 YYaCTHUKOB IPYIIIIEI B PEIICHUE PacCMaTpUBaeMOM MPOOIIEMBI
11 KJIACC

Koxa npoBepsiemoro

IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOII 00pa3oBaTe/IbHON MPOrpaMMbl CpeIHero

pe3yJbTara o011ero ooOpasoBaHus
JleMoHCTpHpOBaTh Ha MPUMEpPAx poJib U MeCTO (HU3UKU B (OPMUPOBAHHWU COBPEMEHHOM HAay4yHOU KapTHUHBI
11.1 MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHM, B MPAKTUYECKOUN NEITEIBbHOCTH JIIOAEH, [IEJTOCTHOCTh
U €IMHCTBO (PM3NYECKON KapTUHBI MUPA
11.2 Y4uuThIBaTh TPaHUIBl MPUMEHEHUS H3YyYEHHBIX (U3MYECKUX MOJeNei: TOUEUYHBIH 3JIEKTPUYECKUN 3aps,
' siIepHast MOJICNIb aTOMa, HYKJIOHHAsI MOJIETh aTOMHOTO sI/Ipa TIPH pelieHuu GU3NIeCKuX 3a1a4
113 Pacnio3naBate gusnueckue siBeHUs1 (MPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB JJIEKTPOAMHAMUKH U

KBAaHTOBOU (DM3WKU: AJICKTpUUYECKas MPOBOJIUMOCTH, TETNIOBOE, CBETOBOE, XMMHUECKOE, MArHUTHOE JCHCTBUS




TOKa, B3aUMOJICHCTBHE MAarHUTOB, YJICKTPOMArHUTHAS WHAYKIHUS, IEHCTBHE MATHUTHOTO TIOJIS HA TIPOBOTHUK C
TOKOM M JBIDKYIIMACS 3apsii, SJICKTPOMArHWUTHBIC KOJICOAHHMS W BOJHBI, MPSIMOJHHEHHOE pacipoCTpaHEHHE
CBETa, OTPaKCHHE, NpEIOMJICHHE, MHTepepeHIus, TUpaKius W MOJSIPU3AIMSI CBETa, JUCIEPCUS CBETA,
doroanekTpudeckuit 3gp ekt (hoTorddheKr), CBETOBOE AaBJICHNE, BOSHUKHOBEHHE JIMHEHYATOTO CIICKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAS M UCKYCCTBCHHAS PaINOAKTHBHOCTh

114

OnuceiBaTh HM3yYEHHBIE CBOICTBA BELIECTBA (DJIEKTPUYECKHUE, MArHUTHBIE, ONTHYECKHE, DJIEKTPUYECKYIO
MPOBOJAMMOCTh PA3JUYHBIX CpEl) M DIIEKTPOMATHUTHBIC SIBICHUS (TIPOIECCHI), HCIONB3Yys (PUINIECKUE
BEJIMYUHBI: AJEKTPUUECKUN 3apsjl, CUia TOKA, AJIEKTPUUECKOE HAMPSIKEHUE, HIIEKTPUUECKOE CONPOTUBIICHHUE,
paszHocTh noteHnuanoB, IJIC, pabora Toka, WHAYKIMS MarHUTHOTO MOJs, cuia Amrepa, cuna JlopeHia,
MHAYKTUBHOCTh KaTYIIKH, SHEPrUsl 3JIEKTPUUECKOr0 M MArHUTHOTO MOJIeH, MEpHOJ U YacToTa KojeOaHHH B
Kosie0aTelbHOM KOHTYypE, 3aps]l U CHjla TOKa B IMPOIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHU,
(OKyCHOE pacCTOSIHHE M ONTHYECKAs CUJIA JIMH3BI; TPU OMMCAHUU MPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICI
UCTIONIB3YEMBIX BEJIMYUH, MX OOO3HAYeHUS W €JMHHUIIbI, YKa3blBaTh (DOPMYJBI, CBA3BIBAIOIINE JAaHHYIO
(bU3MYECKYIO BETUYUHY C APYTUMU BEIMUYUHAMU

115

OnucwIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUS U IIPOLCCCHI, HCIIOJIb3YA (1)I/I3I/I‘ICCKI/IC BCJIMYUHBI: CKOPOCTH
QJICKTPOMArduTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTA CBE€TA, DOHEPIUA U UMIIYJIbC (bOTOHa, nepuoa mojaypacrania,
OHEpPIrusa CBA3UM ATOMHBIX AACP, HNPHU OIMMCAHUH IPABUJIBHO TPAKTOBATH (i)HSH‘I@CKI/II\/JI CMBICJI HUCHOJB3YCMBbIX
BCJIIMYHH, UX 0003HaYCHHS U CAWHUIBI; YKAa3bIBATb q)OpMyHBI, CBA3BIBAIOIIUC JAHHYTO (1)I/I3I/I‘-IGCKyIO BCJIMYHHY C
APpYruMu BCIIMUMHAMU, BBIYUCIIATH 3HAYCHUC (bHBH‘-ICCKOfI BCJIIMYMHBI

11.6

Ananmu3npoBaTh (PU3NYECKHE MPOLECCHI U SBICHUS, UCTIONB3Ys (PU3NYECKHe 3aKOHbI M MPUHIMIIBL: 3aK0oH OMa,
3aKOHBI IIOCJIEJIOBATEIBLHOIO M IApaJUIEIbHOTO COEIMHEHUS NPOBOJHUKOB, 3aKOoH Jxoyns — JleHua, 3akoH
JIEKTPOMAarHUTHOM MHIYKLUH, 3aKOH MPSMOJMHEHHOTO PAacIpOCTPAaHEHUsI CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI IPEJIOMIIEHUS CBETa, YpaBHEHHE DWHIITeHHA A PoTodPdeKTa, 3aKOH COXpAaHEHUS! dHEPruu, 3aKOH
COXPAHEHMs UMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHHUS MAacCOBOIO YHUCIA,
noctyiarsl bopa, 3aKOH paMOaKTUBHOTO PAcCIaja; MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYIHMpPOBKY 3aKOHa,
€ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIOBHS (IpaHMIIbI, 001aCTH) MPUMEHUMOCTH

11.7

Onpenenars HanpaBie€HUE BEKTOpPA MHAYKIIMM MATHUTHOIO TOJIA MPOBOJIHUKA C TOKOM, CHJIbI AMIEpa U CUIIbI
Jlopenua

11.8

CTpOI/ITL M OIIKUChIBATHb 1/1306pa>1<eHI/Ie, CO31aBacMOC IJIIOCKHUM 3CPKaJIOM, TOHKOM JIMH30M




11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEAOBAHHUIO (PU3UUECKUX SIBICHUI U MPOLIECCOB C MCIIOJIBb30BaHUEM MPSIMBIX
Y KOCBEHHBIX U3MEPEHUIl; pH 3ToM (HopMyaupoBaTh pobiiemMy (3aaady) ¥ TUIOTE3y y4eOHOIro SKCIIEpUMEHTA,
coOMpaTh YCTAHOBKY U3 IPEJIOKEHHOI0 000PYA0BaHUsI, IPOBOIUTH ONBIT U (POPMYIMPOBATH BBIBOBI

11.10

OCYH.[CCTBJ'IHTB IpsAMBIC 1 KOCBCHHBIC U3MCPCHHA (1)I/IBI/I‘IGCKI/IX BCJIMYMH, IIPpU 3TOM BLI6I/IpaTI> ONTUMAaJbHBIN
cIoco0 HU3MCPECHUSA U UCIIOJIB30BaATh U3BCCTHBIC MCTOABI OLICHKH HOFpeHIHOCTefI I/ISMGPGHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (U3WYECKUX BEJIIMYMH C MCIHOJIB30BAaHUEM MPSIMBIX H3MEPEHHH; TpU STOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTaThl MOJTYYECHHON 3aBHCUMOCTH (DU3WYECKHX BEIUYHH B
BUJIe TaOIUI U TpaUKOB, AENAaTh BBIBOJBI IO PE3YIbTaTaM HCCIIEIOBAHUS

11.12

CobmroiaTh npaBuiia 6€30MacHOro Tpy/a MpHU MPOBEACHUN HCCIEJOBAaHUM B paMKax y4eOHOr0 SKCIIEpUMEHTA,
yu4eOHO-UCCIIEeI0BATEIbCKON M MPOCKTHON JESATEIBbHOCTH C HCIIOJIb30BAaHHEM H3MEPUTEIBHBIX YCTPOIHCTB U
71a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacu€THble 3afaud € SBHO 3aJaHHOM (U3UYECKON MOJENbI0, HCHOJb3Yysd (U3MUECKUE 3aKOHBI U
NPUHIMIBI;, HA OCHOBE aHalW3a YCJIOBHUS 3a7aud BBIOMpATh (PU3MUECKYIO MOJEJb, BBIIEIATH (pU3NUecKue
BEJIMYMHBI U (HOpMyJIbl, HEOOXOOUMbIE i1 €€ PpEeLIeHUs, MPOBOJIUTH PAcUYEThl M OLEHUBATh PEaTbHOCTb
MOJIyYEHHOTO 3Ha4Y€HUsI (PU3MUECKON BEITMUMHBI

11.14

Pemrate kauecTBEHHBIEC 3a/1a4M: BEICTPAUBATh JJOTMYECKH HEMTPOTUBOPEUMBYIO IIEMOYKY PACCYKIECHHUM C OMOPOit
Ha U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UICCKUC SIBIICHUS

11.15

Hcnonp3oBaTh MpU pelIeHUH Y4eOHBIX 3a/lad COBPEMEHHbIE MH(MOPMAIMOHHBIE TEXHOJIOTUU JUIsI MOMCKAa,
CTPYKTYpUPOBAHUs, WHTEPHpPETAlMA M TPEJICTaBICHUs Y4eOHOM W HaydHO-TIONMYJISIpHOW HWH(pOpManuy,
MOJIyYEHHOM M3 PAa3JIMYHBIX HICTOUHUKOB; KPUTUUECKU aHAJIM3UPOBATh MOJTydaeMyto HH(OopMaIuio

11.16

OOBSICHATh NPHUHLMIBI ACHCTBUS MAIIMH, NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB; pasianyaTh YCJIOBUS HX
0€30I1aCHOT0 MCII0JIb30BaHMsI B TOBCEHEBHOM KU3HU

11.17

[TpuBOANTH MPUMEPHI BKJIAJAa POCCUICKUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHUE
IIPOLIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpeTHUECKHUE 3HAHUSA 110 (PU3UKE B TOBCEAHEBHOM XKU3HU JIJIs1 0OecrieueHus: 0e30MacHOCTH MPU
oOpallleHuu ¢ NpudopaMu U TEeXHUYECKHUMH YCTPOMCTBAaMH, JUIsl COXpPaHEHMs 3/I0POBbS U COOIIOACHUS HOPM
HKOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KatoIlel cpejie

11.19

PaGorate B rpymnme c BBHINOJIHEHHEM Pa3JIMYHBIX COLMAJIBHBIX pOJIEH, IUIaHUpOBaTh pabOTy TPYIIIbI,




palluOHAJIBHO pacHupCacIsATh 00513aHHOCTU U IJIAaHUPOBATH ACATCIBHOCTb B HCCTAHAAPTHBIX CHUTYyallUAX,
AICKBATHO OLCHUBATD BKJIaJ KaXXJA0I'0 U3 YHaCTHUKOB I'PYIIIIbLI B PCIICHUC paCCMaT‘pHBaeMOﬁ Hp06HeMBI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KUIACC
Kon Koa nposepsiemoro
IIpoBepsieMble 3JieMeHTHI COAEPKAHUSA
paszaena JJeMeHTAa
OU3UKA 1 METOIbI HAYHYHOI'O ITO3HAHUA
11 ®dusuka — Hayka o npupojae. Hayunele MeTonbl MO3HAHUS OKpyXkarouiero mupa. Poib
' HKCIEPUMEHTA U TEOPUH B MIPOIECCe O3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE
1 MogenupoBanue (Gu3NYeCKuX sIBICHUH U nporeccoB. Hayunrple runore3sl. Gusndeckue
12 3aKOHBl M TEOpuH. ['paHMIBI TPUMEHHUMOCTH (PHU3UUECKUX 3aKOHOB. [IpuHIMI
' cooTBeTcTBU. Ponb 1 MecTo pu3uku B GOPMUPOBAHUN COBPEMEHHOM Hay4YHON KapTHHBI
MUDA, B IPAKTUYECKON ACSITEIBHOCTH JTHOACH
2 MEXAHHKA
#H#HPar###KMHEMATHUKA
911 Mexannueckoe aBmkeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOIro ABMKeHHA. Cucrema
o orcuéra. Tpaekropus
Ilepemerienne, CKOpocTb (CpeiHsAs CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
2.1.2 MaTepuajbHOM TOYKH, HMX TMPOCKIMM Ha OCH CHUCTEeMbl KoopauHaT. ClokeHHe
IIEPEMELIEHUH U CIIOKEHUE CKOPOCTEN
2.1 PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHENHHOE ABMKEHUE. ['paduku 3aBUCUMOCTH
2.1.3 KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, MYTH U TNepeMEUICHUs] MaTepHaJbHON TOYKU OT
BpEMEHU
2.14 CBoOoaHoe najgeHue. Y ckopeHue cBOOOHOTO MaaeHUs
KpuBonuneiliHoe nBukeHHE. PaBHOMEpHOE [BH)KEHHE MAaTE€pUAIbHOM TOYKU IIO
2.15 OKPY’KHOCTH. VYTJiOBass CKOpOCTb, JIMHEHHas ckopocTb. llepmon wum  wacrora.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE




Texuuueckue YCTpOﬁCTBaZ CIIMAOMETpP, ABHUKCHHUC CHAPAA0B, HCIHLBIC W PCMCHHBIC

2.1.6
nepeaadu
[lpaktuyeckue  paboTbl. V3mMepeHuMe  MIHOBEHHOM  ckopoctu. MccienoBanue
COOTHOILEHHUsS] MEXIYy IYyTSIMHU, MPOHJAEHHBIMU TEJIOM 3a IIOCJIE[OBaTE/IbHbIC PAaBHbIC
2.1.7 MMPOMEXXYTKH BPEMEHH TPHU DPABHOYCKOPEHHOM JBHMXEHUU C HAYaJIbHOH CKOPOCTHIO,
paBHOU HyIO. M3ydeHue NBMKEHMS IIapuKa B BA3KOW KXUAKOCTHU. M3ydeHue nBukKeHUS
Tena, OPOLIEHHOTO TOPU30HTAIBHO
#H#Par## IMHAMUKA
991 [Ipunnun ortHocutensHOCTH ['ammies. llepewiii 3axkoH Herorona. HMHeprumanbHbie
o CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIUI CyNIEPIO3UITUN CUIT
993 Bropoii 3akoH HproToHa U1 MaTepuaJbHOM TOYKM B MHEPLHMAIBHON CHCTEME OTCYETA
o (MUCO). Tpetnii 3axkon HproTOHA 17151 MaTEPUAIBHBIX TOYEK
2.2.4 3akoH BcemupHOro TsaroreHus. Cuna tspkectu. [lepBas kocmuueckas ckopoctb. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
296 Cuna Ttpenms. Cyxoe Tpenue. Cuna TpEHUS CKOJIBKEHHUS W CHJIA TPEHHUS TOKOS.
2.2 o Koadduuument tpenuns. Cusia CONpOTUBICHUS IPU ABMKECHUU Tella B )KUJAKOCTH WM ra3e
2.2.7 [TocTynarensHoe U BpaliaTelbHOE ABUKEHUE a0COIIOTHO TBEPIOTO Telia
298 MoMeHT cuiibl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cuibl. YciaoBus paBHOBECHS
o tBépaoro Tena B UCO
2.2.9 TexHuueckre ycTpoHCTBa: MOJIMIMITHUKY, TBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB
[IpakTrueckue paboThl. M3yuenue nBHkeHHUs Opycka MO HAKJIOHHOHM IJIOCKOCTH TOJ
NEHUCTBUEM  HECKOJIbKHMX cuil. VccnenoBaHue — 3aBUCHMMOCTH  CHJI  YIIPYTOCTH,
2.2.10 BO3HHUKAIOIIUX B JAe(GopMUpyeMON HpyKHHE U PE3MHOBOM 0Opaslie, OT BEIUYMHBI UX

nedopmarmu. HccnenoBaHue ycloOBUH paBHOBECHS TBEPIAOTO Tejla, WMEIOIIETO OCh
BpalieHus

2.3

##HPar###3AKOHbBI COXPAHEHIA B MEXAHUKE




I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHUCTCMbI MATCPUAIIBHBIX TOYCK. I/IMHy.]'IBC CHJIBI H

231 M3MECHEHHE UMITYJIbCa Tella

2.3.2 3akoH coxpaHeHus ummyibsca B ICO. PeakTiBHOE 1BUXKEHUE

2.3.3 Pabota cuibl

2.3.4 MoutHoCTb CUIIbI

2.3.5 KuneTtnueckas sHeprusi MaTepuallbHOM TOUKH. TeopemMao KHHETUYECKON YHEPTrUn

236 [MorennmansHas odHeprusa. lloTeHumanpHas SHEprust ymnpyro jaedopMupoBaHHOMH
A npyxuHsl. [loTeHnnanbpHas sHeprus Teaa BOJIU3H MOBEPXHOCTH 3eMIIU

[ToreHnmanbHbIe ¥ HEMOTEHIMATbHBIE CHIIBL. CBsI3b PabOThl HEMOTEHIHMAIBHBIX CHIJ C
2.3.7 U3MEHEHUEM MEXaHWYECKOM PHEPrUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEpPIrun

2.3.8 VYnpyrue u Heynpyrue CTOIKHOBEHMS

2.3.9 TexHuueckue yCTpoucTBa: IBUKEHUE PAKET, BOAOMET, KOMEp, MPYKUHHBIA MHCTOJIET

9310 [lpaktuyeckue pabOoThl. M3ydyeHue CBSI3M CKOPOCTEH Tel NpU HEYNpYyrom yaape.
h HccnenoBanue B3 pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHHMUYECKOW SHEpPruu Teja

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#iH#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU

311 OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIAPHO-KHHETHYECKOW Teopuu. bpoyHOBCKoe NBHKEHHE.
o Huddysus. Xapaktep ABUKEHUS U B3aUMOJICHCTBUS YaCTHI] BELIECTBA

312 Mogenu CTpOeHHUs Ta30B, )KUAKOCTEH M TBEPIABIX T M OOBSCHEHHE CBOWCTB BEIIECTBA
o Ha OCHOBE PTHUX MOjIeNei

31 3.1.3 Macca monexyn. Konuuectso Bemectsa. Ilocrosinaass ABoraapo

3.14 TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus

315 Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETHYECKOW TeOpHUu
o WIeaIbHOro ra3a

3.1.6 AOcomoTHas TeMmIeparypa Kak Mepa CpelHeH KHHETHYECKOH SHEpruM TerIOBOTO




JBIDKEHMS dyacTull ra3a. Illkama TEMIICPATYP KenbBuna

3.1.7 VYpasuenue Knaneiipona — Menaeneesa. 3akoH JlanbToHa
318 I'azoBble 3akoHbl. M3omponeccel B HUACAIBHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
o BEIIECTBA: M30TEPMa, M30X0pa, n30bapa
3.1.9 TexHuveckue ycTpoiicTBa: TEPMOMETpP, OapoMeTp
3.1.10 [IpakTueckue padbotel. 3MepeHune Macchl Bo3lyXa B KJIacCHOU koMHaTte. MccnenoBanue
o 3aBUCUMOCTH MEXKIy TapaMeTpaMH COCTOSHUS Pa3pesKEHHOro rasa
OCHOBbI TEPMOJMHAMMUWKNA
391 Tepmonunamudeckass cucreMa. BHYTpeHHSsT SHEPrus TEPMOAMHAMUYECKON CUCTEMBI U
o CIIOCOOBI €€ U3MEHEHHUS
3.2.2 KonngectBo TemioTsl u pabota. BHyTpeHH:s 3HEprusi OAHOATOMHOTO HJI€aJIbHOTO Ta3a
323 Buael rerionepenaun: TENI0NPOBOIHOCTD, KOHBEKIMSA, U3IydyeHHe. Tenno€MKoCTh Tena.
o VY nenbHas TEIUIOEMKOCTB BelllecTBa. Pacuér kosimdyecTBa TEMJIOTHI IPH TEIJIONEpEaayue
394 IlepBbii 3akOH TepMOAMHAMUKU. [IpuMEHEeHHME NEpBOrO 3aKOHA TEPMOJAMHAMUKHM K
3. o uzonporeccam. ['paduueckas nntepnperanus paboTsl ra3a
. TennoBble MamuHbl. [IpuHIMIBI 1eHCTBUS TEIJIOBBIX MaliuH. [IpeoOpa3oBanus sHeprun
3.2.5 B TerwioBeIXx MamuHaxX. Koaddurnuent nonesnoro nevicreus (manee — KIIJI) termoBoit
MamuHbl. [ukn Kapao u ero KITJ
396 Bropoii 3akon TepmoauHamMuku. HeoOpaTUMOCTh mpoIeccoB B TpHUpOJE. T emioBbie
o JBHTATENIN. DKOJOTHYECKUE MTPOOIIEMBI TEIUIOIHEPT € TUKH
397 TexHuyeckue yCTpONCTBA: JBUraTeslb BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOJMIIbHUK,
o KOHIUIIHOHED
3.2.8 [IpakTrueckue padboTel. 3MepeHue yaeapHol TemI0EMKOCTH
###Par#H#AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE I[IEPEXO/IbI
3.3 331 [TapooOpazoBanne wu KoHaeHcanms. VcmapeHwne u KuNeHHE. YelbHas TeIioTa

napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEpPAaTypbl KUIIEHUS OT JaBJICHUS




3.3.2

AOCOI0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD BO3yXa. Hacrpimennsii nap

Tépnoe Ttemo. Kpucrammyeckue u amopduble Tena. AHHM30TPONHS CBOMCTB

3.3.3
kpuctamoB. XKunkue kpucramisl. CoBpeMeHHbIE MaTepUalIbI

3.34 [TnaBneHue M KpUcTaUIM3aLUus. Y JeNbHas TerioTa miasaeHus. Cyoaumanus

3.35 VYpaBHEHHE TEIUIOBOTO OanaHca
TexHudeckne yCTPOHCTBA: THTPOMETP U IICUXPOMETpP, KAJIOPUMETP, TEXHOJIOTUH

3.3.6 MOJy4eHUs COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAaHOMAaTepUaloB, U
HaHOTEXHOJIOT' MU

3.3.7 [Mpaktuyeckue paboTel. M3mepenue BIa)XHOCTH BO3/1yXa

4 SJIEKTPOAMHAMUKA
#H#HPar##OJIEKTPOCTATUKA

41.1 Onexrpuszanus Tej. DIEeKTpudecKuil 3apsaa. JBa BUaa 3JeKTpUUECKUX 3apsiioB

41.2 [IpoBOIHMKY, TUAIIEKTPUKH U MOJTYTIPOBOJHUKH

413 3aKOH COXpaHEHUS 3JIEKTPUUECKOr0 3apsiia

414 B3aunmoneiictBue 3apsnoB. 3akoH Kymnona

415 DnexTpudeckoe mose. Hampsuyk€HHOCTE AIIeKTpHYecKoro moiist. [IpuHIHIT cymepro3uIium.
JlvHUM HANIPSHKEHHOCTH JICKTPUIECKOTO TOJIS

4.1 4.1.6 Pabora cun anextpoctaruueckoro nosjs. [lorennuan. PasHocts noteHnuanos

417 ITpoBOJHUKN M AMAIEKTPUKU B IOCTOSTHHOM 3JIEKTPUUYECKOM Mouie. JluaneKkrpuueckas
MIPOHHUIIAEMOCTh

418 OnexrpoéMkocTs. KoHneHcaTop. DIeKTpOEMKOCTh IJIOCKOr0 KOHJEHcATopa. DHEeprus
3apsHKEHHOT0 KOHJIEHCaTopa

419 TexHu4eckne yCTpOHCTBa: 3JEKTPOCKOI, AIIEKTPOMETP, DIIEKTPOCTATUYECKAas 3alluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYIHBIN PUHTEP

4.1.10 [MpakTrdeckue padboThl. Mi3MepeHue 3IeKTpOEMKOCTH KOHIEHCATOPa

4.2 HHHPar###TIIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMUHBIX CPEJJAX




YcaoBus CYHICCTBOBAHUA MOCTOAHHOI'O JJICKTPUYCCKOI'O toka. Mctounuku Toka. Cuna

421
ToKa. [TocTOsIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
4.2.3 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AEIBHOE CONPOTUBIICHNE BEIIECTBA
4.2.4 ITocnenoBarenbHOE, TApaUIEIBbHOE, CMEIIAHHOE COETMHEHNE IIPOBOIHUKOB
4.2.5 Pabora anekTpudeckoro Toka. 3akoH Jxoyns — JIenma
4.2.6 MOIHOCTB AMEKTPHUIECKOTO TOKA
427 anexTpoBrkyIas cuia (nanee — 3/1C) u BHyTpeHHEE COMPOTUBIECHNE UCTOYHUKA TOKA.
o 3akon OMa 1t TOJTHOM (3aMKHYTOM) 3eKTprudeckoi renu. KopoTkoe 3ambikanue
428 DOneKTpoHHas MPOBOAMMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTb COINPOTHBIICHUS
o METAJIOB OT TeMiepaTypbl. CBEpXIPOBOJUMOCTh
4.2.9 DnexTpuueckuil TokK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB
4210 [lonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHUKOB.
o CaoiicTBa p-n nepexoa. [1oaynpoBOIHUKOBbIE TPUOOPHI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS AUCCOLUALIMSL. DIIEKTPOIIU3
4212 Onextpuueckuid TOK B razax. CamMOCTOATENbHBI M HECAMOCTOSITENIBHBIA Pa3psil.
o Pa3nuuHbIe TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [Inazma
TexHuueckue ycTpOWCTBa: aMIepMETp, BOJBTMETP, PEOCTaT, HCTOUYHUKH TOKa,
4213 3JIEKTpOHArpeBarTeibHble IPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP
o COTIPOTHBIICHHUS, BaKyyMHBII JTIO]I, TEPMHUCTOPHI u (hoTOpE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIM TMOJ1, TaJIbBAHUKA
[IpaxTryeckue padboTsl. M3yueHne cMemanHoro CoeJMHEHNs PE3UCTOPOB.
4.2.14 N3mepenne DJIC ucTOYHMKA TOKAa M €r0 BHYTPEHHEro compoTuBieHus. HabOmronenwue

OJICKTPOJIMN3a

11 KJIACC




Kon Konnposepsiemoro
IIpoBepsieMbIe 3J1€MEHTHI COAePKAHUSA

pasaeJia 3JieMeHTa
4 SJIEKTPOAMHAMUKA
#HHPar###M AT HUTHOE I1OJIE. DJIEKTPOMATHUTHASA MHAYKIUA

43.1 [locTostHHBIE MarHuThl. B3anmoielicTBIE NOCTOSIHHBIX MATHUTOB
MarunutHoe mose. Bektop MarHutHOM uHAYKUMH. [IpuHnun cynepnozuuuu. JInHum

4.3.2 MAarHUTHOM WHAYKIMU. KapThHa JWHUA MarHUTHOM HMHAYKUMUH TIOJNS TMOCTOSIHHBIX
MarHuToB
MarauTtHO€e 10JI€ MPOBOJHUKA C TOKOM. KapTuHa JIHMHMH MO IJIUHHOTO MPSAMOTO

4.3.3 MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJIHUKA, KATYIIKHM C TOKOM. OIBIT
Opcrena. BzanmopeiicTBre MpOBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, €€ MOIyJIb U HAaIPaBIICHHUE

435 Cuna Jlopenna, €€ Momynb M HampaBieHue. [[BIkeHHE 3apsyKeHHOW YacTUIbI B
OJHOPOJHOM MarHUTHOM moje. Pabora cunbl Jlopenma

4.3 4.3.6 SIBNeHME IMEKTPOMATHUTHOU WHAYKIIUU

437 [ToTok BekTOpa MArHUTHON MHAYKLIMHA

4.3.8 OJIC nnaykumu. 3aKOH JIEKTPOMAarHUTHON MHAYKIMK Dapasnes

43.9 BuxpeBoe snektpuyeckoe mone. OJIC WHAYKIMM B MPOBOJHUKE, JABUKYIIEMCS
MOCTYIATENbHO B OJTHOPOTHOM MarHUTHOM T10JI€

4.3.10 [TpaBumo Jlenma

4311 NunyktuBHOCTE. SBNenne camonHaykiuu. DJIC caMOMHIYKITUH

4.3.12 DHeprusi MarHUTHOTO TIOJIS KaTYIIIKHA C TOKOM

4.3.13 DIIEeKTpOMarHuTHOE TOJIe

4314 TexHuueckue YCTpPOICTBA: MIOCTOSTHHBIE MarHuThl, 3JE€KTPOMArHMTHI,
3JIEKTPOJIBUIaTElb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS [1€Yb




HpaKTI/I‘{eCKI/IC pa6OTBI. HSy‘-ICHI/Ie MAaraviTHOIO ITOJISI KAaTYIIKH C TOKOM. HccnenoBanue

4.3.15 NeMCcTBUS TOCTOSIHHOIO MarHuTa Ha paMmMKy C TOKoM. MccienoBaHue sBICHHS
3JIEKTPOMArHUTHON UHIYKLIUU
5 KOJIEBAHU A U BOJIHBI
#HHPartHMEX AHMYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHUA
511 KonebarenbHass cucrema. CBoOognble kojeOanus. [‘apmoHmdeckue KojeOaHUs.
o [Tepuon, yacToTa, aMILIATYAa U (a3a KojaeOaHuii
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTU4eCKUil MasiTHUK
513 VYpaBHeHHE rapMOHMYECKHX KosiebaHui. KuHemaTHueckoen JUHAMHUYECKOE OMUCAHUE
o KOJIe0aTEIHLHOTO IBUKECHUS
514 [lpeBpamienre SHepruM MpU TapMOHMYECKMX KojeOaHusaxX. CBsi3b aMILIUTY.IbI
o KoJIeOaHUH UCXOJHON BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUs
Konebarenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJIEOAHUS B HICAIBHOM
5.15 Koje0aTeIbHOM KOHType. AHAJIOTHSI MEXIYy MEXaHWYECKUMHU U 3JIEKTPOMArHUTHBIMHU
konebanusamu. @opmyna Tomcona
5.1 5.1.6 3aK0oH COXpaHEHHUs SHEPTHUH B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYpe
517 Bremyxnennole  MexaHuyeckue —Kkonebanusi. Pe3zonanc. Pe3onaHcHas — KpuBas.
o BbIHYXICHHbIE 2JIEKTPOMATHUTHBIE KOJICOAHMS.
5138 [lepemennslil Tok. CHHYCOUAIBbHBIN TIEPEMEHHBIN TOK.
519 MOMmHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJHOE W JIEHCTBYIOIEE 3HAYCHHUE CHJIbI TOKA U
o HAIPSHKECHUS
Tpancdhopmarop. [IpousBoacTBO, mepenadya U MOTPEOSICHUE DIECKTPUUCCKON SHEPTHH.
5.1.10 DKOJIOTUYECKUE PHUCKH TIPU TPOU3BOJACTBE dJICKTpUUeCcKOoM »sHepruu. Kynbrypa
HCTIOJIb30BaHUS 3JIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU
5111 Texnuueckue  ycTpoiicTtBa:  ceiicmorpad,  SJIEKTPUUYECKUH  3BOHOK,  JIMHHUHU
o SIIEKTPOIEpEaay
5.1.12 [Ipaktuyeckue paboTsl. MccienoBanue 3aBUCUMOCTH TIEpHOJia MallbIX KOJIeOaHui Tpy3a




Ha HUTHU OT JJIMHBI HUTHU U MACChI I'py3a. HccnegoBanue NEPpEMCHHOI'0 TOKAa B IICTIN U3
MOCJIEI0BATEIILHO COeIUHEHHBIX KOHACHCATOpPa, KaTYIIKU U pE3UCTOpa

#H#HPartHHMEX AHMYECKUE U ODJIEKTPOMAI'HUTHBIE BOJIHBI

521 MexaHnueckue  BOJHBI,  ycjoBUsi  pacrpoctpaHenus.  llepuox.  CkopocTb
o pacIpocTpaHeHus 1 JJIMHA BOJHEL. [lomepeyHble U Mpo0IbHBIC BOJHBI
5.2.2 ##HPar### NntepdepeHuus u qudpakuns MEXaHUUECKUX BOJITH
5.2.3 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3Byka
524 DJEeKTPOMarHUTHBIC BOJHBI. Y CIIOBUS M3JIY4EHUS JIEKTPOMArHUTHBIX BOJH. B3anmuas
o opHueHTalus BeKTopoB E, B 1 v B 31eKTpoMarHuTHOM BOJIHE B BaKyyMe
5.2 595 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, MPEIOMJICHUE, TMOJSpU3AIMS,
mudpaxuus, naTepdepeniys. CKopocTh AMEKTPOMAarHUTHBIX BOJIH
526 [Tkana 37eKTPOMAarHUTHBIX BOJH. [IprMeHeHne 3JeKTPOMAarHUTHBIX BOJH B TEXHUKE H
o OBITY
527 [lpyHOMOBI  panuMoCBA3M M TeNeBHICHMS. Paguonokanusi.  DJIEKTpOMarHUTHOE
o 3arpsA3HEHNE OKPYKAIOIIEH CPeIbl
Texnndeckue ycTpoicTBa: My3bIKaJbHbIE HHCTPYMEHTHI, YIbTPAa3BYKOBAasl AUArHOCTHKA
528 B TEXHUKE U MEAMIIMHE, pajap, paluoNpuéMHUK, TEIIEBU30p, aHTeHHa, Teredon, CBU-
neyb
H#HH#Par###OIITUKA
531 [IpsimosHEITHOE pacpoCTpaHEHHUE CBETA B OAHOPOIHOM cpene. JIyd cBeTa
532 Otpaxenue cBera. 3aKOHbI OTpakeHUsi cBeTa. [locTpoeHune H300pakeHU B IIOCKOM
A 3epKae
5.3
533 [Ipenomnenne cBeTa. 3aKkoHBI TMPEIOMIICHUS CBeTa. AOCOIIOTHBIA IOKa3aTesb
A IPETOMIIEHHS
534 [TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIil yroi MoJTHOT0 BHYTPEHHETO OTPaXESHHUS
5.35 Hucnepcus ceeta. CiioxHbIN cocTaB Oenoro ceera. L{set




CO6I/IpaIOIJ_II/IC U pacCCUBAOMIUC JIMH3LI. Tonkas auH3a. CDOKYCHOC pacCTosAHUEC U

5.3.6 OnTHYecKass cujaa TOHKOM muH3bL [locTpoeHune wu300pakeHUN B COOHMpAIOIMX U
pacceuBaronux JuH3ax. @opmyra TOHKOM JTUH3bI. Y BeJIHUEHUE, 1aBaeMOe JIMH301
5.3.7 [Ipenenasl IPUMEHUMOCTH F€OMETPUUECKON ONTUKU
WuTepdepennus ceeta. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS HAOMIOACHHUSI MAKCUMYMOB
5.3.8 U MHUHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTHHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHUKOB
53.9 Hudpakaust cBera. JudpakumoHHas peméTka. YCIOBHE HaOMIOICHUS TJIaBHBIX
A MaKCHMYMOB IIpH M1aJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipuzarnus cBeta
5311 TexHuveckue yCTpOWCTBa: OYKM, Jiyma, ¢oToanmapar, NPOSKIIMOHHBIN ammapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PpaKIIMOHHAS peIIETKA, MOJISIPOU
5312 [IpaxTuueckue padotsl. U3Mepenue nokaszatens npeiaomieHus. VccnenoBanue cBoicTs
A u300pakeHuii B inH3ax. Habuonenue nucnepcun cBeta
BJIEMEHTAI CITIELITUAJIBHOM TEOPYH OTHOCUTEJILHOCTU
['panuupl  pUMEHUMOCTH — KjaccHueckon — Mexanuku.  lloctymatel  Teopuu
6.1 OTHOCHUTEJILHOCTH: WHBAapUAHTHOCTb MOAYJSI CKOPOCTH CBETa B BaKyyMe, IHPHHIIMII
OTHOCUTEJIbHOCTH DUHIITEHHA
0 6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/IJIEHHE BPEMEHHU U COKPAILIEHUE ITTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Macchl C DJHEprued M MMIYJIbCOM CBOOOJTHOM YaCTHIBL. DHEPTrUs MOKOS
' CBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
#it#Par###JIEMEHTBI KBAHTOBOM OIITUKU
71 711 ®otonbl. ®opmyna Ilnanka cBs3u ’Hepruv (GOTOHA C €ro 4YacTOTOM. DHeprus u
' o UMIyIbC GpOoTOHA
7.1.2 OtkpeiTue u wuccinenosanue ¢oroddpdexra. Onbitelt A.I'.  CronmetoBa. 3aKOHBI




dotorddekra

7.1.3 Ypasaenue DitaimTeitHa 1151 porodddexra. «KpacHas rpanuina» Gorodaddexra
7.1.4 Hasnenne ceera. Onbitel [1.H. JIlebenena
7.1.5 XHUMHYECKOE IEUCTBUE CBETA
7.1.6 Texuauveckue yctpoiicTBa: (HoTodIeMEHT, POTOAATIHK, COTHEUHAsT OaTapes, CBETOINO/T
CTPOEHUE ATOMA
791 Monenb aroma Tomcona. OnbiTel Pe3epdop/ia 1mo uccie1oBaHuio CTPOSHUS aToMa.
o [InaneTapHas MOJEIL aTOMa
[Toctynatel bopa. M3nyuenue u mormomieHue (OTOHOB MPHU MEPEX0/Ie aToMa C OAHOTO
7.2.2 YpOBHSL 3HEpruu Ha aApyro. Buael cnekrtpoB. CHekTp ypOBHEM 3Heprum aroma
BOZOpOJA
7.2 - - o
793 BonHoBble cBoiicTBa yactull. Bonnsl ne bpoiinsa. KopnyckyisspHO-BOIHOBOHN AyanusMm.
Judpakius 3JeKTPOHOB HAa KpUCTasax
724 CroHTaHHOE U BBIHYXACHHOE U3J1y4eHHUE. Y CTPOUCTBO M MPUHIIUI padOThI Ja3zepa
795 TexHnyeckue ycTpoicTBa: CHEKTPaJIbHBIM aHaiIu3 (CIEKTPOCKOIl), ja3ep, KBAHTOBBIN
o KOMITBIOTEP
7.2.6 [paktuyeckue padotel. Habnronenue TuHEHYaToro crekTpa
ATOMHOE A1PO
7.3.1 MeTob1 HAOMIOICHHS U PETHCTPALIMU SJIEMEHTAPHBIX YACTHIL
OtkpeiTie panuoaktuBHOCTH. OmbiThl  Pe3epdopna mo ompeaeneHH0 cocTraBa
7.3.2 panuoakTuBHOrOo u3iMydeHus. CpoiictBa anbda-, Oera-, ramMma-u3nydeHus. BnusHue
7.3 PaaMOaKTUBHOCTH Ha KHMBbIE OPraHU3MBI
733 OtkpeiTHe poTOHA U HeiTpoHa. Hyknonnas mozens siapa Ieitzendepra — MBaneHko.
A 3apsan sapa. MaccoBoe uucio siapa. M3oronst
734 Anbda-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydyenue. 3aKoH

PaanuOaKTHBHOI'O paciiaja




7.3.5

DHeprus cBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macchl sapa

7.3.6 SAnepuble peakuuu. JleneHre u CUHTE3 siACP
737 SAnepuplii peaxktop. TepmosaepHbiii cunTe3. [IpoOiembl M NEPCHEKTUBBI SAEPHOMN
A SHEPTrETUKH. DKOJIOTUUECKUE aCTIEKThI AEPHOM SHEPTETHKU
7.3.8 OnemeHTapHble YacTULbl. OTKpBITHE O3UTPOHA. DyHaMEHTAJIbHBIE B3aUMOIEHCTBUS
739 TexHuueckue ycTpoucTBa: AO3UMETpP, Kamepa BuibCOHA, SIEpHBIM peakTop, aTOMHAs
- 6omba
7.3.10 [Ipaktuyeckue padotel. MccnenoBanue TpekoB YyacTHUIl (110 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3 UK
8.1 Bup 38é31H0T0 HeOa. Co3Be3ausl, SpKue 3BE3/IbI, INTAHETHI, UX BUIUMOEC JIBHKCHHEC
8.2 Conneunas cuctema. [lnanersl 3eMHO# Tpymmbl. [aHeTBI-TUTaHTBI U WX CIYTHHKH,
' KapJIMKOBbIE Tu1aHeThl. Maiibie Tena CoTHEYHON CUCTEMBbI
8.3 Counnrie, potocdepa u atmochepa. CostHedHAss aAKTUBHOCTh
8.4 Ucrtounnk sneprun CosHia u 3BE31
3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTh, paJuyc, TeMIlepaTypa, ux
85 B3aMMOCBs3b. JlnarpamMmma «CHEKTPaJbHBIM KIACC — CBETUMOCTHY». 3BE3[bI IJIABHOMN
' IIOCJIEIOBATEbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J IJIABHOM
II0CJIEI0BATEIbHOCTU
8.6 ##HPar###Buytpennee  crpoeHue  3BE37.  CoBpeMEHHBIE  MPEACTABICHHA O
' IIPOUCXOXACHUHN U 3Boaronnu CoslHLa U 3BE3/1. DTallbl )KU3HU 3BE3]L
Mineunbii  Ilyte — nHama TDanaktuka. CnoupanbHas cTpykTypa ['anakTukw,
8.7 pacnpenenenue 3B€31, raza v nbuid. llonoxenne n nemwxenne ConHua B I'amaktuke.
[Inockas u chepuueckas noacucrteMsl ["anakTuku
8.8 Tunel ranaktuk. PaguoranakTuky v kBazapsl. YEpHBIEC IBIPHI B AIpaxX FaJIAKTUK
Bcenennas. Pacimpenue Beenennoii. 3akon Xab66ma. Pazoeranue ramaktuk. Bo3pacT u
8.9 panuyc Bcenennoil, teopuss bombmoro B3peiBa. Monens «ropsuein BceieHHON».

PennkroBoe n3nyyenue




8.10

Macmtabnas cTpykrypa Bcenennoii.
aCTPOHOMHUU

Meraranaktuka.

Hepeménnsie mpobiiemsl




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOHN
OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJHEI'O OBIIETIO OBPA3OBAHUA

Kon nposepsiemoro
TpeOOBaHMS

IIpoBepsieMble TPeOOBAHUSA K NMPEeIMETHBIM pPe3yJIbTATaAM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
NMporpamMMbl CpeIHero oo01ero oopa3oBaHus

1

CdhopmupoBaHHOCTH YMEHHIA pacro3HaBaTh (PU3HUECKUE SIBICHUS (IIPOIECCH) U OOBSACHSATH UX HAa OCHOBE
HM3YYCHHBIX 3aKOHOB

Brnanenue ocHoBomosararomyMu (GU3NYECKMMH TOHATUSMH W BEJIMYMHAMH, XapaKTEPHU3YIOIIUMHU
(bu3MIeCcKre mMpoIecChl

ChopmupoBaHHOCTh YMEHUI NPUMEHATH 3aKOHBI KJIACCHUYECKON MEXaHUKH, MOJEKYISpHOW (PU3MKU U
TEPMOJUHAMUKY, OJJICKTPOJAMHAMUKH, KBAaHTOBOW (U3MKH M1 aHamu3a U OOBSICHEHUsS SBICHUUN
MUKpOMHpA, MakpoMHUpa M MeraMupa, pa3iuyaTb YCJIOBUs (TpaHUIlbl, 00JacTH) HPUMEHUMOCTH
(u3MUYECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (QyHAaMEHTAIbHBIX 3aKOHOB U OTPAHHMYEHHOCTH
WCIIOJIb30BAaHUsI YaCTHBIX 3aKOHOB; aHAJIM3UPOBATh (PU3UYECKUE TMPOILECCHI, HCIOIb3YsI OCHOBHBIC
TIOJIOXKEHHU S, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHUS pa3inyaTh yCJIOBUS NPUMEHUMOCTH MoJieel (PU3NYecKuX Tell U MPOIeCCOB
(stBNIEHMI)

ChopMHUpOBAaHHOCTh YMEHHUS pemiaTh pacu€THbIE 3aJadyd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
(bu3MUecKoil MOJENbl0: Ha OCHOBaHMM aHajau3a YCJIOBUS BHIOMpATh (PU3NYECKUE MOJENH, OTBEYAIOLINE
TpeOOBaHUAM 3a7a4U, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUIECKUX TEOpHUil
MPU MCTIOJNIb30BAHUM MaTEMaTHYEeCKHUX METOJIOB pEeIEHHUs 3ajad, MPOBOAMTH pacuéThl Ha OCHOBAaHUU
MMEIOIUXCS JTAaHHBIX, aHAJIM3UPOBATh PE3YNbTaThl U KOPPEKTHPOBATh METOABI PEIICHUS C Y4ETOM
MIOJIYYEHHBIX Pe3yJIbTaTOB

Pemrate kauecTBEHHBIE 3a7]a4u, TPEOYIOIIME PUMEHEHHS 3HAHUN U3 Pa3HbIX Pa3/IesioB IIKOJIBHOTO Kypca
¢u3uKy, a TaKKe UHTErpalliy 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA: BHICTPAUBATh
JIOTHUYECKYIO LIETIOYKY PACCYXKACHUH C OMOpPOil Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3UYECKUE
SIBJICHUS




BnajeHre OCHOBHBIMU METOJIaMH HAy4YHOTO TTO3HAHUS, HCIIOIb3YEMbIMH B (DU3HMKE: TPOBOIUTH IIPSIMBIC U
KOCBEHHBIC M3MEPCHHS (PU3UYECKUX BEJIUYHH, BHIOMpas ONTHUMAJILHBIA CIIOCOO U3MEPCHHS M UCIOJIb3YS
M3BECTHBIC METOJBI OLIEHKH IIOTPEHIHOCTEH H3MEpPEHUH, MPOBOJHUTH HCCICJIOBAHUE 3aBUCHUMOCTEH
(U3HYECKUX BEJIIMYMH C HCIOJB30BAaHUEM NPSIMBIX H3MEPEHHUH, OOBSICHATH IMOJIYYCHHBIC PE3YJIbTATHI,
UCTOJB3Ys (PU3UYECKHE TEOPHH, 3aKOHBI M IIOHSTHS, ¥ JIEJIaTh BBIBOJIBI, COOJIIOAATH MpaBUiia O€301MacHOro
TpyJZla PH MPOBEICHUH HCCICIOBAHUN B paMKaX Y4eOHOTO SKCIIEPUMEHTA M Y4eOHO-UCCIIEI0BATEILCKOM
JCSTEIPHOCTH C  HUCIOJIB30BaHUEM [U(MPOBBIX H3MEPUTEIBHBIX YCTPOWCTB U  JIAOOPATOPHOTO
o0opynoBaHus

ChopmupoBaHHOCTH YMEHHI aHATU3UPOBATH U OICHUBATH MOCJICACTBUS OBITOBOW M MPOU3BOJICTBEHHOM
NESITENBHOCTH YeJIOBEKa, CBSA3aHHOM ¢ (U3MYECKUMH TIPOIecCCaMH, C TIO3HIUNA IKOJIOTUICCKOU
0C30MacCHOCTH; TMPEACTABICHUH O paMOHAIBHOM MPHPOJIOTOIL30BAHUU, a TakkKe pPasyMHOM
WCTIOJIH30BAHUH TOCTM)KEHUH HAYKH U TEXHOJIOTHH IS JaTbHEHUIIIET0 Pa3BUTHS Y€JIOBEYECKOT0 OOIIECTBa

OBnazeHue pa3IMYHBIMU  criocobamMu  paboTel ¢  uHboOpMarued (QU3UUECKOrOo COACpKAHUSA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHIA; pPa3BUTHE YMEHUH KPUTHYECKOTO
aHaJIM3a M OIICHKH JJOCTOBEPHOCTH MOJyYaeMoil HH(OpMaIH

10

Cq)OpMI/IpOBaHHOCTB YMGHI/Iﬁ NPUMCHATE OCHOBOIIOJIAratomue aCTpOHOMHUYCCKUC IIOHATUA, TCOPHUU U
3aKOHBI OJId aHaJIu3a U 00BICHEHHS (1)I/ISI/I‘ICCKI/IX mponeccoB, MPOUCXOAAIINX Ha 3Bé3I[aX, B 3BE3JIHBIX
CHUCTCMaAx, B MeXXTaJaKTHIeCKOoM cpeac; NBUIKCHUA HEOECHBIX TCJ, 3BOJIIOIINHU 3BE3] 1 BecenenHoit




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D 110 PU3UKE

Kon

pa3aeJia/TeMbl

Kon
3JIeMEHTA

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

MEXAHIKA

1.1

KMHEMATHKA

1.1.1

MexaHu4ecKoe JIBHKCHHE. OTHOCUTENHHOCTh MEXaHUYECKOTO JABMKCHMUA. Cucrema orcuéra

1.1.2

MarepuanbHas TOUYKa.
ol | TpacKTopH

Eé pamiryc-sekrop:

72 )=(xle) ple ) =(2)),

TpaeKTopIIA,

TepeMelIeHIIe:
Ar=7(t,))—-1(t) =1, 17 =
= (Ax, Ay, Az),

IIyTE.
Cro:xeHIle IepeMelIeHHI:

Ay =0+,

1.1.3

CKopocTh MaTepUaIbHOU TOYKHU:




D=— =f‘;'=[L}r.UT.U ]
At [0 ST
Ax . ' .
U =— =X . AHATOTHYHO v =V, U_=Z/.
At o :

CrozeHHe cKopocTell: 6, =0, + 0, -

Brruncienue nepeMenieHus 1 MyTH MaTeprualibHON TOYKH MIPU MPSMOJIMHEHHOM JABH)KCHUU
BJIOJIb OCH X I10 paduKy 3aBUCUMOCTH Lx(t)

- _ Ap -,
‘VexkopeHIe MaTepHaIsHOI TOIKH: a = &—L =u'= [.ﬂr:_ .a_.a_ ] .
[ PP T
1.1.4 ’
Ao C , -
a =—-3 =(v,),". amanoriHo a, =(v, |’, a. =(v. )/
Ay '
PaBHOMEpHOE IPSIMOJIMHEWHOE IBUKEHUE:
x(t) = xg + Voxt
1.1.5
U, (t) — vy, = const
1.1.6 PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKECHUE:




-

x(t)=x,+uD, r+ﬂr*'r
- o ox T A

vit)=uv, +at

a. = const

] ]

< 2 _"_} - e
Uy, — Y, = <4, ["Ll '11]

b+,
HPII IOBIDKEHINI B OTHOM HAIIPABICHIHI IIVIE & = %-I

£l

CBoOoaHOE masieHne. Y CKopeHne cBOOOTHOTO MaICHHS.

Vi

Yo a

0 Xo ‘:
JIBm>xeHue Tena, OpOIIEHHOTO MO YIJIOM 0 K TOPU30HTY:

1.1.7 [.r{r}:xb + Uyt =3 +U,cosa-t

P . 2
]\J'{t} =¥, Ut +gJT =1, +U,sina- r—‘gTT

v (t)=uv, =u,cosa

v (t)=uv,, +gt=p,s5mna— gt

g.=0
g =—g=const

Kpuponuneiinoe aBuxeHue. J{BrkeHre MaTepuaibHON TOUKH 110 OKPY>KHOCTH.

1.1.8

Yr10Bas ¥ JIMHEWHAs! CKOPOCTh TOYKHU:




v = wR

IIpu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPYKHOCTH

21 )
W = — = LTIV
T
. LleHTpOCTpEMUTETBLHOE YCKOPEHHUE TOUKU
v? 5
Ay = 7 = w“R

[lonHOE ycKOpeHne MaTepraIbHON TOUKHU

1.19 TBépnoe teno. [locrynarensHoe 1 BpamaTeabHOE ABIKEHUE TBEPIIOTO Tela
1.2 JUHAMUKA
121 Nuepunansueie cucteMbl orcuéra. llepBeiii 3akoH HproToHa. [IpMHIMI OTHOCHUTEIBHOCTH
o Tanunes
1.2.2 Macca Tena. ILtoTHOCTB BemecTBa: p = E
1.2.3 Cuna. [IpuHuun cynepnosuumu CL: Foapuoneiiers = F1 + Fo+. .
Bropoii 3akon HetoToHa: 11 MatepuanbHoit Touku B ICO F; = mgll A;; = FAt npu
1.2.4 F = const
-y —
i Fy

1.2.5 Tpetuit 3akoH HproTOHA 1151 MaTepHalIbHBIX TOYEK:

Fip = ;F21
3aKOH BCEMHUPHOTO TATOTEHUS: CHIIbI MPUTSKEHUS MEKAY TOUYSCUHBIMH MacCaMU PaBHBI
126 |F=G672

R2




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTHI h Haf
GMm
MOBEPXHOCTHIO TIAHETHI paguycoM Ro: mg = Rethy
0

1.2.7 Cuna ynpyroctu. 3akoH ['yka: F, = —kx

Cuna tpenusi. Cyxoe TpeHue.
128 Cunna TpeHus CKOIbXKEHus: F, = uN

Cuna Tpenns nokos: Fr, < uN

Koadduument tpenus

., EL

129 Hapnenue: p = =

CTATHUKA

L
F

1.3.1

MOMEHT CHJIBI OTHOCHTEIHLHO OCH BPAIICHHS:

IM| = Fl, rne | — miedo cuibl OTHOCUTEITEHO OCH, TIPOXOJISIICH uepe3 Touky O

MEPIICHIUKYIIPHO PUCYHKY

Llentp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYECK:

mir; + myry+...
T: =

1.3.2 H my +my+...

B onHOpOAHOM TIOJIE TSIKECTH ( g= const) IIEHTP MAaCC TeJla COBMAAET C €ro HEHTPOM TXKECTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:

M, +M,+...=0
1.3.3 J’ 1 2
|E+F+...=0

1.34 3akoH [lackans




1.3.5

JlaBnenue B xxunkoctu, nokosieiics B UCO: p = py + pgh

1.3.6

>

3akon Apxumena: Fapy = —Pyyrecn
eciu Te0 U KUAKOCTh NOKOATCA B ICO, TO Fppy = pgVipimecn

VYcioBue 11aBaHus TEN

1.4

3AKOHBI COXPAHEHWS B MEXAHUKE

14.1

1.4.2

HMHyJ’IbC MaTepHaHBHOﬁ TOYKHU: p = mv

NMnynbe cucteMsl T€I1: p = p1 + po+. ..

1.4.3

Ap

3aKOH U3MECHEHMS U COXPAHEHUS UMITYJIbCA!
B NCO

- -

Ap = A (pl + p2+ . ) = FlBHe]_LIHAt + FZBHeUlHAt+' .

B UCO , ecimn

=4 (p1 + p2+"') = 0, ecid Figyenn + Fapnemnt---= 0

PeakTuBHOEC ABMKEHHE

1.4.4

F
ﬁg

PaboTa cuibl Ha MaJIOM NEpeMeIeHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F_ -Ax

1.4.5

(E»
0}

MOoOIIHOCTD CUIIBL:




eciu 3a BpeMsi At paboTa CHIIbI M3MEHAETCS Ha , TO MOIIHOCTH CHIIBI
AAd
P=— =F-vu-coso
'&r sl

1.4.6

Kunerndeckast s3HEprusi MaTepuabHOM TOUKH:

Eyun = =

3aKOH N3MEHEHMS KUHETUYECKOM dHEpruu cucteMbl MatepuasibHbIX Touek: B MICO AEkun = Al
+ A2+ ...

1.4.7

[ToTeHManbHas SHEPrUs:
JUTSL IOTCHIUANIBHBIX CHIT A1; = Eqyoreny — Ez2norenn—= 4Enorenn
[ToTennuanbHas SHEPrUs MATEPUAILHON TOUKU B OJHOPOJAHOM II0JIE TSKECTU: Ejgreny = mgh

HOTGHI_II/IaJ'IBHaH OHCPIuUs yupyro I[C(bOpMI/IpOBaHHOl"O TEJa:
p kx?
noTeHL, — 2

1.4.8

3aK0OH U3MECHCHUS U COXpPAaHCHUA MEXaHUYECKOMH OHCPIUuu:

Euex = Esen + Enoresn,
B HICO AE,:x = Agcex memoremn. cu
B IICO AE,ex = 0, eClIN Ascex menoresm cax = 0

1.5

MEXAHUWYECKUWE KOJIEBAHW 11 BOJIHBI

1.5.1

[apMoHnYeckne KoleOaHUs MaTepHaabHOW TOYKHM. AMIUATYAa W (a3a KoieOaHui.
KunemaTtrueckoe onucaHue:
x(f) = Asin( ot +9,)

v.(0)=x/

a(d=(v ), =—o'x)=a +a'x=0,




IZI€ X - CMEIIECHUE U3 PABHOBECHSI.
JIMHAMHMYECKOE ONMCAHKE: ma, = —kx, Tae k = mw? D10 3HA4UT, uT0 F, = —kx.
DHepreTuyeckoe OMMCcaHue (3aKOH COXPaHEHHUS] MEXaHUYECKOW DHEPTHUH):

nﬁ+h3 my_ kA

2 2 2 2

CBsI3b aMIUTUTY/ABI KOJIEOaHH CMELICHUsI MaTepPUATbHOM TOUKH C aMIUIMTYJaMH KoJieOaHui eé

CKOPOCTHU U YCKOPECHHS:

Upe =04, @ =04

[lepuon u yactoTa KoJICOAHUNA:

[lepurox Manbeix CBOOOIHBIX KOIeOaHUI MATEMAaTUYECKOTO MAasITHUKA:

15.2 T on Jf
b
[Tepuon cBOOOIHBIX KOI€OaHUH NPY>KUHHOTO MasiTHUKA!
m
T=2m,|—
1.5.3 Brinyxnensble kosebanus. Pezonanc. PezonancHast kpusas
[Tonepeunslie 1 po10sIbHBIE BOTHBL. CKOPOCTH PaclpOCTPAaHEHHUS U UTMHA BOJHBL:
v
A=vT =—
154 v
Wutepdepennyst u audpaxiyst BOIH
1.5.5 3Byk. CKOpOCTb 3ByKa

MOJIEKVJISAPHAA ®U3UKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHASA ©®U3UKA

Mopenu CTpoeHHs Ta30B, KUAKOCTEH M TBEPABIX Ted. IlycTh TepmoauHamuyeckas cucrema
(Teno) cocrout u3 N ogrHaKOBBIX MOJIEKYJI. Torjaa KOJaM4ecTBO BEILECTBA

2.1.1 N m
V== e N, — 4ncio ABorajapo, m — Macca CUCTeMBI (Teja), 4 — MOJIIpHAs Macca BeIleCTBa
A
2.1.2 TemnnoBoe NBMXEHHE aTOMOB U MOJICKYJI BEIIIECTBA
2.1.3 B3auMopeiicTBie YacTHIL BEIIECTBA
2.1.4 Juddysus. BpoyHoBCcKOe ABIKEHHE
2.1.5 Mogens nneanbaoro raza 8 MKT
CBsi3b MEXKIY JABJICHUEM W CPEIHEW KHMHETHUYECKOW HEPrueil MOCTYNaTeIbHOTO TETUIOBOTO
JIBI)KEHUST MOJICKYJT UIeabHOTO ra3a (ocHoBHOe ypaBHeHue MKT):
1 = 2 (mpt) 2 —
216 p=-mgw'=n-|——|=n-¢__
W I -
3 3 1 2 3 .
rie m0 — Macca OJJHOM MOJICKYITbI,
N
n =< - KOHUEHTPALIUS MOJICKYJI
2.1.7 AblcomoTHas Temriepatypa: T =t +273K
CBsI3b TeMIiepaTypsl Ta3a CO CpPeJHEeH KMHETHYECKOW SHEpruei MOCTYMaTeIbHOIO TEIIOBOTO
JIBUYKCHHSI €70 MOJICKYIT:
2.1.8 2N
— | my 3
Eoer =| —— | == kT
L2 2
2.1.9 VYpasuenue p = nkT
2.1.10 Moienb u1eaaIbHOro Ta3a B TePMOJIMHAMUKE:




(Vpaprerme Merrereera — Krareiipora
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH

VpaBHeHNe MeHeneeBa — KiameiipoHa (IIpIMeHIMBIE (OPMEI

3AMNCI):
pRT

sz%RTzvRTszT, p=t

BBTPH}KEHIIE RIRIE: BH}-’TpEHHEﬁ JHEPI'HH OJHOATOMHOTO HIOSaIhHOIO

rasa (IpHIMeHNMETe (GOpPMET 3aIIcH):

-3 3 3m 3
U==VRT=—NkT ==—RT =vc T =—pV
2 2 2 2
2.1.11 3akoH JlanbTOHA AJ1s1 JABJICHUS CMECH Pa3pEKEHHBIX Ta30B: p = p; + pa+...
W3omporieccyl B pa3pekeHHOM Tra3e C IMOCTOSIHHBIM YHCIOM MoJIeKydl N (C MOCTOSHHBIM
KOJINYECTBOM BEIIIECTBA V):
uzorepma (T = const): pV = const ,
P
nu3zoxopa (V = const): = = const
2.1.12
n3obapa (p = const): - = const
I'pacuaeckoe npencraBieHne n3omporeccoB Ha pV-, pPT-u VT- quarpamMmax.
. . 4
OO0BeqUHEHHBIN ra30BbIH 3aKOH: p? = const
JUTST TIOCTOSTHHOTO KOJIYECTBA BEIIECTRA V.
113 Hacpiennsle u HeHachlllleHHbIE Mapbl. KauecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U JaBJICHUS
o HACBIIEHHOTO Mapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMA HACKIILIEHHOTO Mapa
BnaxnocTs BO3yXa.
2.1.14

OTHOCHUTENbHAS BIIAXKHOCTD:




pnapa (T) _ pnapa (T)
pl—[acmumapa (T) pHaCbILL[l'[apa (T)

d):

2.1.15 M3MeHeHne arperaTHbIX COCTOSTHUH BEIECTBA: UCITIAPEHUE M KOHICHCAIIVSI, KUIICHHUE YKHIKOCTH
2.1.16 N3meHenune arperaTHbIX COCTOSTHUI BEIISCTBA: TUTABJICHUE M KPUCTAILTU3AIIHS
2.1.17 ITpeoOpa3oBanue 3Heprun B (ha30BbIX MEepexoax
2.2 TEPMOJIMHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHyTpeHHss sHEprus
923 Teronepenaya kKak crnocod HW3MEHEHHWs BHYTPCHHEW OJHEpPruM O€3 COBEPIICHUS pPaOOTHI.
KoHBekius, TerionpoBOIHOCTh, U3ITy4EeHUE
994 KonuyecTBo TEIOTHLI.
o VnenpHas TenI0EMKOCTh BellecTBa ¢: Q = cmAT
VY nenpHas Temiora napoodpazoanus L: Q = Lm.
2.25 VaenbHas TemaoTa miasiaeHus A: Q = Am.
VY aenpHas TEIUIOTa cropanus Torwmea ¢: Q = gm
296 DnemMeHTapHas paboTa B TepMOauHAMUKeE: A = pAV
Brrancnenue paboTsI 1o rpaduky mporecca Ha pV-auarpamme
997 [TepBblii 3aKOH TEPMOAMHAMUKU: Qq, = AUy, + A1y = (U — Uy) + Aq,
o Anuab6ara: Q; = 0 = Ay, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akon TepmoannamMuki. HeoGpatumsle nporeccsl
[TpuHIMDEL HeiicTBUS TemnoBbIX MammuH. KIT/I:
229 O Sy o S
Oearp Oearp Orarp
2.2.10 MakcumansHoe 3HaueHue KI1/. Iuxn Kapno:




warp mzl_

TIEI'[
T, Ty

max N = Mgy =

2.2.11

YpaBHeHHe TeruoBoro 6amanca: Q; + Q, + Q3+...= 0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE TIOJIE

3.11

DnexTpu3aiys Tea U e€ MposiBIeHUs. DIIeKTpUUecKuii 3apsia. [IBa Bua 3apsaa. DneMeHTapHbIiI
AIIEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTPUIECKOTro 3apsaa

3.1.2

BiaumogeiictBue 3apsnioB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJIHOPOJHOM BELIECTBE C AUBIEKTPUUECKON MPOHUIIAEMOCTBIO &

szlqll'l_lql — 1 _|{?1|'1‘-?:
g 4nes, I~

3.1.3

9J'ICKTpI/I‘-IeCKOC noue. Ero geiictBue Ha QJICKTPUYCCKUC 3apsabl

3.14

Hanpsk€HHOCTD AIEKTPUYECKOTO MO

>

) F

Qr[po61-[bn?[

[Tone Toueunoro 3apsnaa:

-

OJTHOpOaHOE 1oJIe: E = const.
KapTunb! 1uHUN HANPSHKEHHOCTH 3TUX MOJICH

3.15

IToTeHIManbHOCTD DIEKTPOCTATUYECKOTO TIOJIS.

Pa3HocTh moTeHLIMANOB U HanpsbKeHue: Ay, = q(¢p, — ¢,) = —qdd = qU.
IloTeHumanbpHas SHEPTU 3apsiaa B DJIEKTPOCTATUYECKOM moe: W = q¢p, A = —AW
IloTeHman >JIeKTpOCTaTUYECKOTO MOJIA:




¢_Y
q

CBsI3b HANPSDKEHHOCTH TTOJISL M PA3HOCTH TTOTEHITUAIOB JUTSI OJHOPOJTHOTO JICKTPOCTATHIECKOTO
mons: U=Ed

HpI/IHI_[I/IH CYHICPIO3UIINHN IJICKTPUICCKUX MOJICH:

[IpoBOAHUKY B 3JIEKTPOCTATHYECKOM TOJIE.
3.1.7 VYcinoBrue paBHOBECHs 3apsioB: BHYTPH MpoBoaHWKa EL =0, BHYIpH W Ha IOBEPXHOCTH
MPOBOAHHUKA (p = const
3.1.8 JIMAIIEKTPUKH B DJIEKTPOCTATUUECKOM TToJie. J[MasieKTpuyeckas MpOHUIIaeMOCTh BEIIECTBA €
Konpnencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:
c-d
U
3.1.9 .
DIIeKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOPA:
c oS C
= —=c
d 0
[MapanienbHOe COEMHEHNE KOHAEHCATOPOB: q = Gy + qa+..., Uy = Uy =..., Cpapann — €1 + Co+...
[TocnenoBarenbHOE COEAMHEHUE KOHAEHCATOPOB:
3.1.10 U U +U 1 1 1
= 1+ 2:-.,41 = (47 =..., =—+—=—++...
CHOCJI Cl CZ
DHeprus 3apsyKeHHOI0 KOHJEHCATOPA:
2 2
3.1.11 WU _tUt_a”
© 2 2 2

3.2

3AKOHbBI TTIOCTOAHHOI'O TOKA




Cuia Toka:

1=4q
3.2.1 Allaso
IlocTosnunsiii Tok: I = const
Jlns mocrosgHHOrO TOKA = It
399 VYcnoBus CylecTBOBaHUS MIEKTPUYECKOrO TOKA.
B Hanpsoxenue U u DJIC E
3akon Oma JJ1s1 ydacTKa Lenu:
U
3.2.3 | =—
R
DIIEKTPUYECKOE COIPOTUBICHHUE. 3aBUCUMOCTh CONPOTHBIICHHAS OJHOPOAHOIO IPOBOJHUKA OT
€ro JJIMHBI U CEUYEHUs. Y IeJIbHOE CONPOTHUBIICHUE BEILIECTBA.
3.24 [
R=p=
Ps
Uctounuku Toka. J]C uCTOUHMKA TOKA:
A
3.25 E= w BHyTpeHHee cOnpoTHBICHHE HCTOYHUKA TOKA
3akon Oma 111 HOJIHOM (3aMKHYTOM) anekTpudeckoit nenu: E = IR + Ir, otkyna
I =
R+r
3.2.6
E.r
397 ITapamnenpHOE COEAMHEHNE IPOBOAHUKOB:

I=11+12+..,Ul=U2=.,,




1 1

Rnapajm Rl

HOCHCHOBaTeHBHOC COCAUHCHUC ITPOBOIHUKOB!
U=Ui+Ux+.. , l1i=b=.., Ry =R +Ry+...

Pa6ora anexrpuyeckoro toka: A = [Ut.
3akon Jlxoyis — Jlenna: Q = I2Rt

3.2.8 Ha pesucrope
UZ
R:Q =A=12Rt=IUt=7t
MOIITHOCTB ANEKTPUIECKOTO TOKA:
Ad ]
P=— =1IUC
TeroBasi MOIIIHOCTb, BbIJIETIsiEeMasi HA PE3UCTOPE:
U
3.2.9 P=I"R=—=JU
R
MomHoCTh UICTOYHUKA TOKA:
A4
_ ©T. CHI _
F = T =El
I Ar—s0

CB0OOOHBIC HOCHTENH 3JEKTPUUECKHUX 3apsioB B MPOBOAHHMKAX. MeXaHU3MBI TIPOBOJAMMOCTH
3.2.10 TBEPJBIX METANIOB, PAaCTBOPOB U PACIUIABOB AJEKTPOJUTOB, Tra3oB. [lolympoBOIHUKHU.

[TonynpoBOIHUKOBBIN THOJ

3.3 MATI'HUTHOE T10JIE

MexaHnyeckoe B3aUMOJEHCTBUE MarHUTOB. MaruutHoe moje. BekTop MarHUTHON WHAYKIIWU.

3.3.1 IIpuHIMI Cyneprno3UIMN MAarHUTHBIX NONEN: B = By + By+...

JInaun HWHIAYKIIUW MAroiuTHOT'O IOJIA. KapTI/IHa JIMHUMN WHAYKIIUU MAroiuTHOI'O IOJIA MMOJIOCOBOTO




u HOI[KOBOO6p8.3HOFO IIOCTOAHHBIX MAaroHuTOB

OnbiT Opcrena. MarnutHoe 1oje NpPOBOJHUKA € TOKOM. KapTuHa JIMHMM HMHIYKUUH

3.3.2 MarHUTHOTO I0JI JUJIMHHOI'O NPSMOI0 IPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOI'O IPOBOJHUKA,
KaTYIIKHU C TOKOM
333 Cuna Amniepa, e€ HanpaBjIeHUE U BeluuuHa: F, = IBlsina, TJe o0 — yroJi MeXAy HalpaBICHUEM
A IPOBOJIHUKA U BEKTOPOM B
Cuna Jlopenua, €€ HampaBlIeHWE W BEIMYUHA: Fjop, = q V vBsina,rae o — Yol MEKIy
BEKTOPAMH ¥ U
334 |- P
B JIBr>KeHUE 3apsKEHHON YaCcTULBI B OTHOPOAHOM MarHMTHOM I10J1€
3.4 OJIEKTPOMATI'HUTHA A MHIYKIIA
IToTok BekTOpa MarHuTHOM MHAYKIMU: @ = B, S = BScosa
34.1
3.4.2 SBnenue snexkTpoMarHuTHON MHAYKIMK. DJ1C nHayKnmm
3aKOH 2JIEKTpOMarHuTHOM nHAYKMK Papanes:
3.4.3 _ AN &
T,
Ar—)
3.44

-
- -

OJIC MHAYKIMK B IPSIMOM MPOBOJIHUKE JUTHHOM |, IBMXKYIIIEMCsI CO CKOPOCThIO v | v L [ | B

-

OJHOPOJTHOM MarHUTHOM noiie B: E; V Blvcosa, rlie. o — yroia Mexay BeKTopoM B u HopMmaibio n
K TUIOCKOCTH, B KOTOPOH JiexKaT BEKTOpHI luv; ecii | L B, u v 10 E; V Blv




3.4.5

IIpaBuiio Jlenna

3.4.6

L

NHIyKTUBHOCTS:

= ?, wm O = LI

Camounnykuus. 9JIC caMOMHAYKIIMH:

A
E:,:—L—L =L,
Aty o

3.4.7

3H€pFI/Iﬂ MArauTHOTO IMOJIS KaTYHIKHU C TOKOM:

W_L12
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHBI

3.5.1

w =

KonebGarenpupiit  KOHTYp. CBOOOIHBIE DIIGKTPOMATHUTHBIC KONEOAHHWsS B  HJEaTbHOM
Kose0aTeTbHOM KOHTYpE:

[0(1) =Gumasin( o )

lf['f] =q, =, cos( wr+,) =1 cos(wr +@))

®opmyina Tomcona: T = 2nVLC , OTKyna
21 1

T~ Vic
CBs3b aMIUINTYAbl 3apsja KOHJAEHCATOpa C AaMIUIMTYHOH CHIIBI TOKA NpPH CBOOOIHBIX
3JIEKTPOMATHUTHBIX KOJeOAHUAX B MEATEHOM KOJIeOaTeIbHOM KOHTYPE:




— max
g e ——
o
3.5.2 3aK0H COXpaHEHHUs SHEPTHH B HJICAIbHOM KOJIe0aTeIIbHOM KOHTYpE:
3.5.3 BbIHYKIeHHBIE 2JIEKTPOMarHUTHBIE Kosiebanus. Pesonanc
[lepemennsliii Tok. [Ipon3BoAcTBO, nepenada u NOTpedIeHUE IIEKTPUUECKOM SHEPTUn
2 2 r2 2
3.5.4 cU LI CU LI
+ = TR = TEE = const.
2 2 2
355 CBoiicTBa 3JEKTPOMArHUTHBIX BOJH. B3anMHasi opHveHTalusi BEKTOPOB B 3JEKTPOMArHUTHOU
B BOJIHE B Bakyyme: E L B 1 ¢
3.5.6 [Ixana >5ekTpoMarHuTHEIX BOJIH. [IpuMeHeHHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 [IpsiMONIMHEMTHOE PACTIPOCTPAHEHUE CBETA B OJHOPOAHOM cpeae. ToudeuHbld ucTOYHMK. Jlyd
- CcBETa
3aKOHBI OTPAKEHUS CBETa. a = f3
3.6.2 P
T7777777777
3.6.3 [TocTpoenne n3o00pakeHUi B TUIOCKOM 3epKaje
3aKOHBI IPEJIOMIIEHUSI CBETA.
[Ipenomnenue cera: nqisina = n,sinf.
AOCONIOTHBIN TIOKA3aTeNb MPETOMIICHHS:
Nage = —
3.6.4 abc v

OTHOCHUTENIBHBIN TTOKA3aTeNb MPEJIOMIICHHUS:
n, 1

n
OTH n vy




Xox 1ydeil B mpu3Me.

1"1 = 1": - Hl}'l = H:}.z

COOTHOIIEHHE YaCcTOT U COOTHOIICHHUE JUIMH BOJIH IIPpHU NEPEXO0JAC MOHOXPOMATHYCCKOI'0 CBETA

yepes3 rpaHully pa3iena AByX ONTUYECKUX CPEL:

n,<n n,
oy E
3.6.5
[TostHOE BHYTpEHHEE OTpa’KEHUE.
IIpenenbHpli yros MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
; 1 n;
sinay, = =—
Noru ny
Cobuparoue u pacceuBaroiye JuH3bl. ToHkast nuH3a. OKYCHOE pAacCTOSIHUE M ONTHYECKas
CHJIa TOHKOM JIMH3BI:
3.6.6 1
D=-
F
@opMyi1a TOHKOW JIMH3BI:
1 1 1
— 4 —=—
d f F
3.6.7 .
VYBenuuenue, 1aBaeMoe JINH301:
r h f
= — = VvV —
H




a]- T
)
H F
N
B
B ciyuae pacceuBaromeil JUH3bI:
h
D<0=F=+>0T=2=fv-<1
D H d

3.6.8 . . .

Xon mydva, MPOMICIIETO JMH3Y IMOJ MPOWU3BOJBHBIM YTJIOM K €€ TJIaBHOH ONTHYECKOH OCH.

[TocTpoenne n300pakeHU TOYKHU M OTpe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3AX

U UX CHCTEMax
3.6.9 doToanmapaT Kak onTudeckuit mpudop. ['ma3 kak onTuyeckas cuctema

Wutepdepennust cBera. KorepeHTHbIE HCTOYHUKH. YCJIOBUS HAONMIOACHUS MaKCUMYMOB W

MUHHMYMOB B HHTEP(PEPEHIIMOHHOIN KapTHUHE OT JABYX CUH(A3HBIX KOT€PEHTHBIX HICTOUHUKOB!

A
36 MaKCIIMYMBI — A=2m—, m=0,£1.£2.+3
v

MITHIIMYMBI — a=£2r1r+1_];_. m=0,£1£2 3 .

Hudpakuus ceera. AudpakmmonHas pemérka. YciaoBue HAONIONEHUS TIaBHBIX MaKCHMYMOB

pY HOPMaJbHOM TMaJEHUH MOHOXPOMATHYECKOTO CBETa C JJIMHON BOJHBI A Ha PEMETKY C
3.6.11 nepuoaom d:

dsin,, =mi,m=0,+1,42,+3,..

3.6.12 Hucniepcusi cBera

KBAHTOBAS ®U3UKA




4.1

KOPITYCKYJISIPHO-BOJIHOBOM IV AJIM3M

41.1 I'unoresza M. ITnanka o kBantax. ®opmyna Ilnanka: E = hv
®oToHbl. DHEeprus GoToHa:
E=ho="C
= N =—=7m1C
1 p
41.2
Nmnynsc dpoToHa:
E hv h
P=C=7C ™12
4.1.3 dororddext. Onbithl A.I'. CroneToBa. 3akoHbl poTodrdhPekTa
Ypasnenue DiHTeRHA I GOTOdDDEKTA: Egorona = ABBIXOAA + Eyypmax, THE
hc hc mv?
414 E§00T0Ha =hv = FE ABbIXO,qa = thp = A_Kp EKMHmax = Zmax = eUsar[
JlaBnenue cpeTa.
415 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOILIYIO MOBEPXHOCTh M HA MOJHOCTHIO MOTJIOMIAIOIIYIO
MMOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [Inanerapnas monenb aroma
[Toctynater bopa. U3nydenune u nornomieHue GOTOHOB MPH MEPEXO/€ aTOMa C OJTHOTO YPOBHS
SHEPTHH HA IPYrOu:
4.2.2 he
;'FVH‘JH = = EH _EH'J
S
JIuHeityaTpie CIEKTPBI.
CnexkTp ypoBHEN SHEPrUH aTOMa BOAOPOAA:
4.2.3

— 13,638
g _ 13638

. , n=123 .

“

Iy




4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mopens snpa I'elizenOepra — lMBaHeHko
M3oTonel

. 3apsa sapa. MaccoBoe 4HMCIO spa.

4.3.2

PannoakTHBHOCTE.
Anwa-pacnan:

A A4 4
7X—7,Y + ,He
bera-pacnan.

DIIeKTPOHHBIN B-pacna:

A A 0~
X7 Y+ je+v,

[To3utponnsIii B-pacnan:

A A O, o,
XY + J€+V,

'amMmma-uznydyenue

4.3.3

3aKOH paJIMOAaKTUBHOIO pacraja:
-t

N(t) = Ny % 2T

[lycTh m — Macca paaAnoakTUBHOTO BelecTBa. Toraa
-t
m(t) =mg* 2T

4.3.4

SAnepuble peakuuu. JleleHUe U CUHTE3 sAEp




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
» Gusuka. Mexanuka; yriyosnennoe o0yuenue 10 knace/ Msikuines
I'.41., CunsikoB A.3. OO0111eCTBO ¢ OrPaHUUYEHHOW OTBETCTBEHHOCTHIO
«IPODAY; AkunonepHoe odmiectBo «M3narenbcTBo «IIpocBemieHue»
» Gusuka. MonekynsipHas ¢pusuka. TepMoauHaMuKa; yriryOJIeHHOe
ooyuenue 10 knacc/ Msikumes I'.5., CunsikoB A.3. OG11ecTBO ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKinoHepHoe

obmectBo «M3aaTenscTBO «IIpocBemieHue»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET
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