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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOonoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COICPKAHKE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIMXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BAThH
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM Ka)KIbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHsS O00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo Qusnke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOuiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIFOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (PHU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYUX MPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUUTEIIEH U
NPEAOCTAaBISICT BO3MOXKHOCTH ISl peali3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HAa YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy>katoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIy4YEHUs HOBBIX MAaTepUajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
GbU3MKKM BHOCUT OCHOBHOM BKJaL B (OPMHPOBAHHME ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €T0 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npearnosiaracT HMCIOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKOM HayKd, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriny0iaEéHHOTO ypoBHS
IIPEANOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToMm paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI TT0 (PU3UKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIMINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
OPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUH CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIero Qaxkropa yudeOHOro mpouecca. Jus yriayOnéHHOTro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHMYECKOTO JKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3zanudud (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B koHie 10 u 11 kiacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 O3THX KjaccoB. BTtopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/a O€3 MOIIAaroBo HHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaAIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUSI, UCCICAOBAHUSA 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTOKECHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHAENsSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3WUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HBIX pa3ienioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYeOHOTO Ipoliecca Kypc (UMK YIrIyOJa€HHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pyA0BaHHUE.

JlemoHCTpanimonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OJMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHHI.

JlabopaTopHoe 00OpynOBaHME I YUYEHUYECKHX TMPAKTHYECKUX paboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUS] PU3UKHU B 001IeM 00pa30BaAHUU SBJISIFOTCS:

dbopMHpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
W3YUYCHUIO TIPUPOJABI, PA3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3ybTaTa M3yUeHUsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyayumiei
npoecCUOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl peleHUEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPODU3UKHY;

dbopMupOoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
bU3MYeCKuX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nueckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENBHOE CO3JaHHUe
dbu3nyeckoil MojJeNu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WHXXEHEPHOT'0 XapaKTepa,

NMOHMMaHuEe (U3NUYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKUX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanuu HHpopmMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU AESTENHHOCTH, CBA3AaHHOU
¢ (pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yueOHoro nmnpeamera «®Pu3nka» HAa YpOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIIENHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUaroIIUXCSl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOJ O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o mpupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHusi (U3MUECKUX BEIMYMH (aHAJIOrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACANIBHBINM Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb m mMecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HAaNpsHKEHUS B 1ENMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LHU(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4ll MEXAHHKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPIMHAT, CKOPOCTU H
YCKOPEHHS MaTEepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBoimHenHoe  nBWKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTEIBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMNHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenb cucTteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTepUCTUK
JIBUKEHUS.

Crioco0ObI uccIeI0OBaHMsl IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE NyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUN ).

N3yuenune nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM TPOMOPIHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yueHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHbie cucrtemsl oTcyéra. IlpmHnmn
oTHOcuTelnbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MACCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kertepa. [lepBas kocmudeckast CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEila B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rUIMOTE3Bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

N3yuyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKUM OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIJIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanne NBrKeHHUsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOoe M BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejna. MOMEHT CHJbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Temny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaILCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema O ABUKEHUU LIEHTpa Macc.

Nmmynbe CHITbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUM MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnmaneHas >Heprus.
[TorenuuanbHast SHEPTUS ynpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAlMOHHOM mose. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€é OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOINKHOBEHUS.

VYpaBHeHne bepHyJM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3Hepruu Teia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryiibca Tejia 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISI U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHUHETUYECKOW YHEPTUU TeJla 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnyeckor Tteopuun (MKT), ux
ompiTHOE oOocHOoBanme. Jluddysus. bpoyHOBckoe nBkKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy JIaBJ€HUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopnenu KpucTayuIn4ecKuX peméToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS MPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PEeKOMEHIAOBAHO HCIOJIb30BaHHE
rdpoBoii 1adopaTopun).

N3y4yeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHeNHNe u BHyTpeHHHE napamMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJbHAs — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHUll, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTpEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Boruncienne paboThl o rpaduky
mpoiiecca Ha pV-auarpamme.

Tenomepenaya  kKak  crmoco0 — W3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJHOCTD, H3Ty4YECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBHI W paboTa Kak MeEpbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHummer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTUIIN3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenune Temneparypsl pu aanadaTudeckoM pacIIupeHuN.

Bo3nymHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbI KATIEHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamus. lcrmapeHue W KuIleHWe. Y IelbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllieHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIMICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTamv3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarusi.

Hedopmanmu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimmpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenrue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyuia Jlarutaca.

TexHuueckue YCTpOMCTBA W  TEXHOJOTMYECKHE TMPOIECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3Mmepenne cuiibl HOBEPXHOCTHOTO HATSKEHHSI.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusl.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJ1aBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

H3mepenne aOCOMIOTHOW BII@XXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
MIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3apsIbl.

HampsokéHHocTh  anekTpuueckoro  mnosis.  [IpoOnbiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMAIOB U
HanpspbkeHue. [loteHinumanpHas dSHeprusa 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIIMY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTHYECKHE HPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCATOphl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U JUJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrUst JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanustil 31eKmMpuiecKuii mok.

Cwuiia Toka. [TocTosiHHBINM TOK.

VYcnoBrst CyleCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akoH OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBHUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJM ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM (3aMKHYTOM) OJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3MepeHre CUilbl TOKa U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONTPOTUBIICHUS MPU ITOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHWJIbI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAaNpsDKEHHS] [JI  JIaMIIbl
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus amnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUECKOro 3JeMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynele TUIIBEI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJNUOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OTHOBAJIEHTHOTO UOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaAKTHKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 knacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJIECHHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKass BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHui. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKarollel Cpensl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyUYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.
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Paznen 4. DaekrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TMOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUAKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONCTB PeppOMArHETUKOB.

HccnenoBanne AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOW uWHAykuuu Dapases.
Buxpesoe anektpuueckoe nosue. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TIOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOIMYECKHUE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABWKEHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUMHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora konebanuid. Ilepuon Manabix CBOOOJHBIX KoJieOAHMIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHy)aeHHbIe KoieOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH TMepruoaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanue koyiebaHUWM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Hab6monenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasITHUKOB.

W3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPyTroM IMO/BECE.

W3yueHue nBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1e0aHUAL.

Konebatenbubiii KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU PA3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeiaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUM.

['eneparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTylka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpEeHLUs H
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE TNPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paJuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOJSpU3als, TudpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpacCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MMOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro cCBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jyya, NMPOWIEAIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnroienue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnepoBanne Xoja CBETOBBIX ITYYKOB YEpe3 ILIOCKOMAPaUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEIETKH.

Habnronenne nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpumeHeHue TOISAPOUIOB I U3YUECHHUS] MEXaHUYECKUX HaINPSHKECHUM.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue rnokaszarens NpesIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
IpUMeEpe KUJTKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JINH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpeHIINg U TOJIIPU3AINK CBETA.

N3ydenne noyisipu3aly CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne uaTepdepeHIIny JIa3epHOTO U3IIYyYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUPPakIuOHHOTO CIIEKTPA.

N3mepenue IiMHbI CBETOBOUM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHukdu.  [locTtynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4yeHN4eCKui IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBeCcHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel II. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJM3alMu JABWXKYyLIeHcs vactuubl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTALIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzenbepra.

TexHn4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

UccnenoBanue GpoTope3nucTopa.

N3mepenne nocrossnaoi [manka Ha ocHOBE HccieoBanms GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIMO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUsl aroMma. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEepexojie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TyUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HaOnronenue tMHe4aToro CekTpa.

HccenenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. 'amma-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO W3Iy4YCHMs. BIusAHUE PATMOAKTUBHOCTH HA >KUBBIE
opranu3mMbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JedekT macchl sipa.

Anepubie peakuuu. [lenenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertone! perucTpanvy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMOorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaenoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MIicTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa 1
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenune u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajmakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnle mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TUIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszdenax «YUYEHHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01mariee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pus3rka U TepMOIUHAMUKAY», « DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEMEHTbI ACTPOHOMHUH U ACTPOPUBUKNY.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (hU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KApTHHE MHUPA, 3HAUECHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHMYECKON  (yHKIUI
busnyeckoil Teopuu, posib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYecKoW KapTUHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, ONOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
oTpeJiesieHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JIBW)KCHUS B JKUBOW MNPHUPOAE, ODKOJOTHMYECKHME PHUCKH TIIpU TNPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
YIABTPa3BYKOBasl JIMATHOCTMKA B MEIUIIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHamus.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHATOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHAYKIUOHHAs IeYb,
JMHUAN JJIEKTponepeaad, 3JEKTPOABUraTelb, pasap, pPaauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCcTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOydarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYallMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAYyYHOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM C (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oynymiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOI'NYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEISM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrle ucciienoBarejiLbCKe 1eHCTBUA:

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKOoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIA/E€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajauy,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxOAuTb AapryMeHTbl JId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyIO 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJY4YEHUS MHPOPMALMU (PU3NUECKOrO COJAEPIKAHMS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH IOUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIPEeTalni0 MHPOpMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU U IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALIH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe N1elCTBHA:



OCYIIECTBIATh OOIIEHHME Ha YypoKax (U3UKH MU BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeeniaTh posid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyalusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATEJIBHYIO  JESATEIBHOCTH B
o0nacTu (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUIM;

pacumMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCITOJIB30BaTh TPHUEMBI pediekcuu Il OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHl JIPyTMX IPU aHAJIU3€ PE3yIbTaTOB
JICATEIILHOCTH;

NPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MIPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mocTMKEHUS JTUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y O0O0ydYarolIUXcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpEANOIararonuii
c(hOpPMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSIBIISATH THMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOIS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYHUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHarOIIMXCSI YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMHUCATENbHON, CHUCTEeMATH3UPYIOIICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
IPOIECCOB (SIBICHUI): WHEpLMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoMIOTHO ynpyras nedopmanus, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UI€adbHbII ra3, TOUEUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TIO0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMelIeHus,
3akOoHbl HprooTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHUSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUSI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] WJCAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUs MenneneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, HCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa,
MOMEHT CHWJIbI, JaBJI€HUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyroi jgedopmaii MPYXKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoIOTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmiIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaINpsoKEHHOCTh TIOJIE TOYEYHOTO 3apsija WIM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS AIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUA:
MEXaHUYEeCKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEeHUE, MudPy3usi, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alUsl, HAPABICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
Ipyro C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pE3YyJAbTAThl MOJYYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpapUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENATh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIIU3UPOBATh
NIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh ImpaBuiia 0€30MacHOro Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUMN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlayuu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca (GU3MKH, a TAaKKE WHTErpalud 3HAaHUW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCyXJI€HUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHI BKJIAJA POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOILETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBaTh M OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jlyHble COCOOBl paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U TNPEAbsBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaemMylo  HMHQOpMAIMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATELCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAIBbHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PyMIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJeKBATHO OIICHUBATh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodheccuoHaIbHOM AeATENbHOCTH MO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeIbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHOU KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JICSITEIbHOCTH YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIUN (Pu3mdeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PM3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE JIIEKTPUUECKOE U  OJIHOPOJHOE
MarHUTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHaJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA I
dororddexra, mepBeld U BTOpo mocTynatsl bopa, mnpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN UM DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YsSl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUYECKOTO
MoJIsi, Pa3HOCTh TMOTEHIMAJIOB, DJICKTPOJBIKYILAs CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBWYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMpPaBJICHUE WHAYKIMA MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300pakKeHUE, CO3JaBaeMOe IJIOCKUM 3€pPKajioM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHUH, JenaTb BBIBOJABI MO  pe3yibTaraM
UCCIIETOBAHMS,

IPOBOJNTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH ONBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATH
IOJ[yUYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce MpeIIOKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYUHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBujia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESIBHO 3aJaHHOU
(¢u3MYeCcKO MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMAaTUYECKUX METOJOB pEUICHHsS  3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpAllui 3HAHUHA U3 IPYTUX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIeHUI C OOPOH Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHONM C (PU3MUECKHMMH MpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()POPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKH U TMPEAbSBICHUA Y4YeOHON U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO UM  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMCHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCIOJIHEHHEM pPa3INYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PAIMOHATIFHO PACTIPEACIISATh ACITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIBI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymieid npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' Y 8 prpoa https:/m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa LHOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 Cratika TBEpAOTO TeN > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 10 1
3aKOHBI COXpAHCHH B MEXaie https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
bubmuorexa [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2 T T 2 1
3 epMoauHaMuKa. TeroBble MallIMHbI 0 https://m.edsoo.ru/f16b68d7
33 ArperatHble coCTOIHUS BenlecTBa. Da3oBbie 14 1 bubnmnorexa [JOK




MEPEXO/IbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JJIEKTPOJAUHAMMUKA
bubmuoreka [JOK
4.1 IISKTPHECKoe none 24 ! https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 https://m.odsoo.r/f16b68d7
bubmuorexa [JOK
43 ToKit B pasniibIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Wroro no pasaeny 54
Pa3znen 5. PUBNYECKUU TIPAKTUKYM
. bubmuorexa [JOK
> Dusiieckiit IpaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazpnen 1. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATHITTHOC TOTe https://m.edso00.ru/39859ef1
bubmuorexa [JOK
1.2 1 1
DCKTPOMArHHTHAS HHAYKLUHS 3 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KojiebaHus 10 bubmorexa LHOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 hitps://m.edsoo.ru/39859f1
)3 MexaHu4eCcKHe U AIEKTPOMAarHUTHBIE 10 1 bubnuorexa [JOK
) BOJIHBI https://m.edsoo0.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [TOK
https://m.edso00.ru/39859¢f1
Hroro nio pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.eds00.ru/39859¢f1

Uroro no pazgeny




Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsspHO-BOJIHOBOH AyalIu3M 15 bubmotexa [IOK
) PHYCKYIAP y https://m.eds00.1u/39859¢f1
4.2 dusuka atoma 5 bubmorexa LOK
https://m.edsoo.ru/39859¢f1
43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 hitps-//m.cdsoo.rw/39859%f]
Hroro no pazneny 12
Paznea 6. PUSHUYECKHUIN MPAKTUKYM
bu6mmorexa [IOK
6.1 o i 16 16
MSHHCCII HpaRTHiyM https://m.eds00.ru/39859f1
Hroro no paszneny 16
Paznesn 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
' JESTENIbHOCTH, TPHOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuorexa [JOK
P 10
C3CPBIOS BpEMA https://m.eds00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThbI
pecypcsl
i dwusnka — pyHIaMeHTalIbHAs HayKa O | Bu6mumoteka [JOK
NpUpOIE https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ IO3HAHUSA U METOBI | bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpOLIECcCe
bubmuoreka [IOK
3 Mo3HaHusI pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pHU3UKe
4 CrniocoObl u3mMepeHus U3nIecKux 1 bubmmorexa [JOK
BEJIIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
. bubnuorexa [{OK
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAyYHON KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUECKON JIEATEILHOCTH JIIOIeH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD | bubnunorexa LIOK
MEXaHH4eCcKoro nBrxeHus. [Ipsmas u https://m.edsoo.ru/e9a52102
oOpaTHas 3a/1a4u MEXaHUKH
8 Paaunyc-BekTop MarepuanbHOM TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAUWHAT.

Tpaekropust. [lepemenienne. CKopocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduyeckoe onucanue

https://m.edsoo.ru/30al108a5

bub6nmmoreka [IOK

) PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.eds00.ru/89ba7190
JIBI>KECHUS

10 CrioxeHue nepeMereHnii 1 CKOpoCcTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6motreka [JOK
[IpsimosHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHEMHOTO JBHXKEHUS C bubnmnorexa [IOK

https://m.edso00.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD bubnmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0o.ru/f738109c
BPEMEHHU U UX rpapUKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubnuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpusonmueliHoe nBuxkenue. J[BrmxeHue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAs

15 ckopoctb. [lepuoa u yacrora. Bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHHUe
16 KonTtponbHas pabora o Teme bubnmorexa LHOK

https://m.edsoo.ru/1242{32e¢




"Kunematnka"

IIepsblit 3ak0H HproTOHA.
HuepunanpHbple CUCTEMBI OTCUYETA.

bu6nunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HewnHepuunanbHble cCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernit 3aKk0H bubnmnoreka HOK
HrroTona https://m.edsoo.ru/57dba505
[Tpunumn cynepno3uiiuu cui. Pemienue
20 3alz)[aq11{a Hp};/IM:HeHI/I: 3aKOHOB bubmmorexa [IOK
https://m.edsoo.ru/bdf997tb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
) Cuiia TSKECTH U yCKOPEHUE bubnnorexa [JOK
¢BOOOIHOTO IMAEHNUSA https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX TeN U UX
” HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kemnnepa
bu6nunorexa LIOK
24 Cuia ynpyroctu. 3akoH ['yka. Bec tena hitps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuzbI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHHE B KUJIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YUYETOM CHJITBI COITPOTUBIIEHUS CPEJIBI https://m.eds00.1ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmorekxa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 IToctynarensHOE M BpalaTeabHOE bubnmnoreka HOK
JBUKEHUE TBEPIAOIO TENA https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpaieHus. [1neqdo cuiibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teiy. LleHTp Tsokectu Tena. Bu6muoteka [JOK
VYcnoBust paBHOBECHS TBEPIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bubnunoreka LIOK
30 Pemerre 3axa< https://m.edsoo.ru/dclcaac0
31 KonTtponpHast pabora o Teme Bbu6moteka [JOK
"Ilunamuka. Ctatuka TBepaoro tema" https://m.edsoo.ru/9f5a574¢
HNMnynec MaTepuanbHOU TOYKH,
10 CHCTEMBbI MaTEpUAIbHbIX TOUEK. LIeHTp bubnnorexa [JOK
Macc CUCTEMBI MaTepHUAIBLHBIX TOYEK. https://m.edso0o.ru/4bb8294b
Teopema o IBMKEHUHU LIEHTPaA Macc
NMiynbc cuiibl 1 M3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXpaHEHUsI UMITYJIbCA. buomorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMItybca MaTepUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoteka [IOK
MOMEHTA UMITYJIbCa B [IEHTPaIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
bubnunorexa LIOK
35 Pemterie 3aza https://m.edso0o.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubmuoreka [JOK

nepemeniennn. [ paduueckoe

https://m.eds00.ru/913974¢7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTh CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [JOK
37 W3MEHEHUU KMHETUYECKON YHEPTUHN
. https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
IloTenumanbHble M HEMOTEHIIMAJILHBIE
38 cuisbl. IloTeHnmansuas sHeprusa. Bropas buGnuorexa [IOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbsi KocMUYecKast CKopocTh. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
. bubnnorexa [IOK
39 M3MEHEHHUEM MEXaHUYECKOM dHEeprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOMN IHEPTrun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Yy EZHGHI/IG Bey Hp};IJII/I JUIS MieajJbHON bubmmorexa LOK
P PHY https://m.edsoo.ru/f30f43b6
JKUIKOCTH
A1 KonrtpomnsHas padota no Teme "3akoHbl bubmuoreka [IOK
COXpaHEHHUs B ME€XaHUKe" https://m.edsoo.ru/474e7c4a
PazButre npeacraBieHuii o Ipupojie
P PP bu6mmoreka IIOK
42 termoTel. OcHoBHEIE nonoxeHnss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TeJI. XapakTep IBMKCHUS U bubmorexa HOK
P . P P https://m.edsoo.ru/c44d02¢2
B3aUMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pa3MepsI MOJIEKYIT (ATOMOB).
P e ya( ) bubmuoreka [{OK
44 KoymmuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermioBoe paBHOBECHE. bubnmnorexa [JOK




[lIkana Lenbcust

https://m.eds00.ru/0070d493

46 Pemenne 3amau bubmorexa [OK
https://m.edsoo.ru/1531abas
. bu6nuoreka [IOK
47 Uneansublii ras. 'a3oBble 3aK0HEI hitps://m.cdsoo.rw/1deb2367
43 VYpaBaenue Menaeneera-Knaneiipona. bubmuorexa [IOK
Penrenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemrepaTtypa. 3aKkoH bubmmoreka [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
MOCTOSIHHBIM KOJIMYSCTBOM BEILIECTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe npencrasiaeHue
51 Hfog)poueccom iaoTepMa, H30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3zobapa
bubnunoreka LIOK
52 Ocnosroe ypasuenie MKT https://m.eds00.ru/c8094721
bu6nmorexa LIOK
>3 Pemerre 3axa< https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIJIOBOTO JIBHKEHHS
€€ yacTull
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmonuaamudeckasi cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIIHUX ycyoBuil aiist TJL cuctemsl.
Bueninue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIMYMH, OIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

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

Hy.]'IeBOG Ha4yajl0 TCpMOJIWHAMUKH.

bubnmnoreka HOK
58 Camonpoun3sBodibHas penakcanus T]] hitps-//m.c dso:)l.ru 186c5120
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopgenb uieanpHOro ra3a B
59 TEPMOJUHAMUKE. Y CIIOBUS bubnnorexa [IOK
. https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOU MOJEIN
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEPruun https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEH SHEPTUH
61 OHOQTOMHOTO HJICAJIBHOTO Ta3a. bubnnorexa [JOK
KBazucrarnueckne u HecTaTU4ECKUE https://m.edsoo.ru/acScacl5
MIPOIIECCHI
OnemeHTapHas paboTa B
6 TepMoanHaMuKe. Beruucienue padoTs bu6nmorexa LIOK
1o rpaduky rnpoiecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Tennonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmmorexa LIOK
https://m.edsoo.ru/3d734561
COBepIIeHHs pabOTHI
64 KoHnBek1yst, TennonpoBoaHOCTb, bu6muoreka [JOK
U3JIy4YEeHHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TemnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAsI

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BellecTBa. Y AeabHas
TEIJIOTa CTOPAaHUSI TOTLJIMBA

66 Pacuér xonuyecTBa TEIIOTHI IIpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonnyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTUu bubamorexa LOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPABHOBECHBIX bubmuoreka [IOK
npoueccoB. HeoOpatumocTts https://m.edsoo.ru/c6f41464
MIPUPOIHBIX MPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIIOBBIX bubnunoreka LIOK
marmuH. KITT https://m.edsoo.ru/2¢945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 Pemerre 3a1as https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIOJIL30BAaHUS TEIJIOBEIX ABHTATCICH. bubnmorexa LIOK
TermoBoe 3arpa3HeHUE OKPYKarOIIEH https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenne 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
bu6nunorexa LIOK
75 no teme "Tepmonunamuka. TermnoBbie

MaInuHb!"

https://m.eds00.ru/28d62b3f




KonTponbhas pabota no teme

bu6nmoreka IIOK

76
"Tepmonunamuka. TemioBbie MaTUHBL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHICHCAIUSL.
POODP bubnunoreka LIOK
77 Ucnapenue u kunenue. Y neinbHas
https://m.edsoo.ru/6f8¢6777
TEIJI0Ta MapooOpa3oBaHMs
Haceplmiennbie 1 HEHACHIIIIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO 1apa OT
P bubnunoreka LIOK
78 TEMIIEPATYPbl, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTHA
79 BnaxHnocTts Bo3ayxa. AGCONMIOTHAS U bubnunoreka LIOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemenue 3amau
A https://m.edso0.ru/18e951f3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aAIUA.
bu6nmorexa LIOK
82 VY nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edso0o.ru/6ee91e9f
CyOnumarnus
ehopMany TBEPIOTO TENA.
Aedop P bubmuoreka [{OK
83 Pactsxenne u cxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U
" bubmuoreka [{OK
84 TBEPJBIX T€A. AHTAPMOHU3M TETIIOBBIX

KoJIeOaHMI JacTull BEICCTBA

https://m.edsoo.ru/7ba5edf2




85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
repexo1ax https://m.eds00.ru/97a0672f

bu6nmoreka IIOK

86 YpaBHeHue TerIoBoro 6agaHca

p https://m.edsoo.ru/ab1521fb
bu6nuoreka [IOK

87 Pemienue 3anau

A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspusie sBnenus. JlaBiaenue mnos bubmuorexa [JOK
HMCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b421{97
)kunkoctu. Popmyiia Jlammaca
O06o011eHre u cucTeMaTu3alus 3HaHu|

" bubnnorexa [JOK
89 1o Teme "ArperaTHble COCTOSTHUS
" https://m.eds00.ru/0b52575¢c
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperaTHble COCTOSIHUS BEIIECTBA bubmorexa [IOK
P | Hl ' https://m.edsoo.ru/7dc2a739
®dazoBble IEPEXOAbI
DneKTpu3anus Tei U e€ MpOosIBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubnuoreka [IOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOIYITPOBOIHUKHI
DneMEeHTapHBIN AMEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsa

03 B3aumopeiictue 3apsinoB. ToueuHbie bubmmoreka [JOK
3apsiabl. 3akoH Kyrnona https://m.edso0o.ru/445b7746

bubnunorexa LIOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc




Onektpuueckoe notie. Ero neiicteue Ha

bu6nmoreka IIOK

95
BJIEKTPUYECKUE 3apPsIabl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.

96 [Tpo6usiii 3apsa. Jlunuu bubmmoreka [JOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTH

bubnunoreka LIOK
97 3JIEKTPOCTATHYECKOTO MoJjsl. Pa3HOCTH
https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAIIPS)KEHUE
[TorenuunansHas sHEprUs 3apsiia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noie I;_[OTCH nain bubmorexa LIOK
P ‘ B https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO T1OJIS
CBs13b HANPSKEHHOCTH TIOJISI U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P o . https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO T1OJIS

100 [TpyHIMI Cynepno3uLy bubmuoreka [IOK
JJIEKTPUYECKUX T1OJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoteka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PaBHOMEPHO 3apsHKEHHON cdepsl https://m.edsoo.ru/b297b5c3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00béMy 1mapa. [Tone paBHOMEpHO bubmorexa HOK

Y . . https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [TpOoBOAHMKH B 3JIEKTPOCTATHIECKOM bubmuoreka [IOK
noJje. Y ClIoBUEe paBHOBECHUS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKY B bubmuoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab3s




Konaencarop. D1eKTpoEMKOCTh

106 KOH/JIEHCATOpa. DIIEKTPOEMKOCTD bubnrorexa LIOK
https://m.edso0.ru/845b4£73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubmmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCTUHEHHUE bubnuorexa [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsKEeHHOr0 KOHJEHCcaTopa bubmmorexa LOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK

110

111

112

Pemenue 3amau

I[BI/I)KGHI/Ie Bapﬂ)KeHHOﬁ YaCTHUILIBI B
OIHOPOJHOM JJICKTPHUYICCKOM I10JIC

Pemenue 3amau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

bubmuoreka [{OK
https://m.edsoo.ru/8341d6ac

113

114

O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI
o Teme "DiekTpuueckoe mnoie"

KonrponbHas pabora no reme
"OnexTpuueckoe noiue"

bubnmorexa LIOK
https://m.edso0.ru/5752603f

bu6nmorexa LIOK
https://m.edsoo.ru/cefe90e9

115

Cuia Toka. [TocTossHHBIH TOK. Y CIIOBUSI
CYILIECTBOBAHMSI IOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

bu6mmoreka IIOK
https://m.edso00.ru/233311b5

116 Hctounuku Toka. Hanpsokenue u 31C bubmmorexa [TOK
https://m.edsoo.ru/0839al15

117 3akon OMa 111 y9acTKa IEeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e

3aBUCHUMOCTb COITPOTUBIICHUS bubmuoteka [JOK

118

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI U TUI0aAn IMMOIIEPEIYHOTO
CCUCHUA

119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bu6nunorexa LIOK
Penrenue 3amau https://m.edsoo0.ru/437{8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bu6nmmoreka [IOK
CMEIIaHHOE COeUHEHUE IIPOBOJIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX JIEKTPUUECKUX bubnmnoreka HOK
neneii. [Ipasuna Kupxroga https://m.edso0o.ru/1794cf37
bu6nunorexa LIOK
122 Pemenme sana- https://m.edsog)_.lruB 881b469
123 PaGora snexTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
Hxoyis —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubnuorexa [{OK
124 | Pemtenne sazax https://m.edSO(])_.Im/6761bef
MOITHOCTD JEKTPUYECKOTO TOKA.
125 TerioBast MOIIIHOCTH, BhIJEIsIEMast Ha bubmmorexa [IOK
https://m.eds00.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
126 Pemerue 3anau https://m.edSO(])_.[ru/eb72f024
127 OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE bubmuorexa [IOK
UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma aJ1s MOJTHOM (3aMKHYTOM ) bubnnorexa [JOK
AIEKTPUYECKOMN LETIH https://m.edsoo.ru/221{40fb
bubmuorexa [{OK
129 Peenne 3axad https://m.edso:)_.[ruB580b679
bubmuoreka [{OK
130 MoUHOCTS HCTOUHHKA TOKA https://m.edsol_.[ru/aanS1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546£5632

132 Konaencarop B 11e1u mOoCTOSHHOTO TOKA bubmorexa HOK
. pEH https://m.edsoo.ru/35368f3e
Bbubnunoreka LIOK
133 Pemenue 3ana
HHeHH Aat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [IOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
AIIEKTPUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau nmo teme "IlocTosHHBIN bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
137 1o TeMe "I10CTOSTHHBIN 2IIeKTPUUISCKUI bubmorexa HOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KoHTpoinbHas pabota 1o Teme bubnnorexa [JOK
"TlocTosIHHBIN 31eKTpUYecKuil TOK" https://m.edsoo.ru/1885ddf1
DJIeKTprUYecKasi MpOBOJUMOCTD
139 EBJ'II/I‘II:)HBIX BE efTB I;[neKT WYECKUI bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
DIIeKTPUUYECKHI TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJUTOB. 3aKOHBI bubmorexa HOK
p p ’ https://m.edsoo.ru/4b423491
®dapanes s JIEKTPOIU3a
bu6mmoteka IIOK
141 DneKTpuUecKuil TOK B razax. [lmazma
p https://m.eds00.ru/92d9276
142 DIIeKTPUUECKHUI TOK B BAKyyMe. bubnuotexa [JOK
Bakyymnbie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUH TOK B bubmuoteka [JOK

MOJTyPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TIPUOOPHI

bu6nmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKa U HANIPSKEHUS
B LIENIY MIOCTOSIHHOT'O TOKA P IIOMOILU
AHAJIOTOBBIX U IHU(POBBIX
HU3MEPUTEIIbHBIX MPUOOPOB" WK
"3HAKOMCTBO C ITU(POBOMA
nabopatopueii o ¢puzuke. [Tpumepsl
u3MepeHus PU3NYECKUX BEJIMYUH MPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyeckuil MPakTUKYM 0 TeME
"N3y4yeHre HepaBHOMEPHOTO JBUKCHHUS
C IIEJIbI0 ONPEIEIeHUS] MTHOBEHHOMN
ckopocth"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH"
i "HcciienoBanne 3aBUCUMOCTH Iy TH
OT BpEMEHHU NPU PAaBHOYCKOPEHHOM
JIBIDKCHUH"

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3MepeHune ycKopeHHst CBOOOIHOTO
najgeHus" win "M3yuenue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3nUeCcKuil IPAKTUKYM 110 TEME

"N3y4yeHne qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO

bubnunorexa LIOK
https://m.edsoo.ru/5643ea56

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

bu6nmorexa LIOK
https://m.eds00.ru/6960b6ef

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK
https://m.edsoo.ru/bef53514




150

ckopocthio" win "MccnenoBanue
3aBUCHMOCTH TIepro/1a o0pareHus
KOHHUYECKOIO MasTHHUKA OT €T0
napamerpos"”

DuU3nYeCcKui MPaAKTUKYM 110 TEME
"M3Mepenne paBHOJAEHCTBYIOIIEH CUIIbI
MIPH IBMKEHUH OpyCKa M0 HAKIIOHHON
wiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTU Ha
3a/laHHOE PACcCTOSIHUE OT ero Macchl"”

bu6nmoreka IIOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3NHOBOM 00pa3sIe, OT uX
nedopmanuun unm "Uzyuenue
JBUKEHUSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue ko3 puiienTa TpeHus no
BEJIMYMHE YTIIOBOT0 KO PHUIMEeHTa
3aBucumoctd Frp(N)" nnm
"HccnenoBanue ABMKEHHs OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" Win
"N3yuyeHue IBUKEHUS Ipy3a Ha Baly C
TpeHuem"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bu6nmorexa LIOK
https://m.edsoo.ru/b83b1607

153

Pu3nuecKuil IPAKTUKYM 110 TEME

bu6nunorexa LIOK




"HccnenoBanue yciaoBUid paBHOBECHS
TBEPIOTO TEJIA, UMEIOILETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT Cuil ynpyroctu"
wiu "M3ydeHne ycToiuuBoCTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04{4{7

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune umiyibca Tena mno
TopMo3HOMY ITyTH" uiu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOHIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIa C UMITYJIbCOM CHIIBI"
wiu "HccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumojeiicTeun" i "M3mepenue
KMHETUYECKON YHEPIUM Tena 1o
TOPMO3HOMY ITyTH"

bubmuoreka [{OK
https://m.edso0.ru/8561b28e

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(peKOMEeH1I0BaHO HUCIIOIb30BaHKE

1 poBoi J1abopaTopun)" win
"N3yueHue n30X0pHOTOo Tpoiiecca’ uimn
"HN3yuenune n3ob6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

bubmmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue yaenbpHol TernaoéMkocTu"
nn "UccnenoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" wim "M3ydenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMIrepaTypbl KUTICHUS )KUAKOCTEH"

157

158

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3y4yeHue 3aKkOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOMN TEeNa0ThI
raBieHus abpaa" i "Usyuenue
CBOMCTB HAaCBIIICHHBIX apOB" MU
"N3mepeHue abCoMOTHON BIAKHOCTH
BO3/lyXa M OIL[EHKAa MacChl apoB B
nomernienuun". M3mepenue

K03 pHIEeHTa TOBEPXHOCTHOTO
HATSHKEHUS

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOANO A" WITH
"N3y4yeHue NpoTeKaHus TOKa B LIETIH,
coJiepxKaniei KoHaeHcatop" uiu
"Pacnipenenenue pasHocTH
NOTEHLNAJIOB (HANPsKEHUs ) IPU
MIOCJIE0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

bu6mmoteka IIOK
https://m.edsoo.ru/ec424377

159

®u3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue CMEIIAaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MiHn
"N3mMepeHue yaelbHOTO COIIPOTUBIICHUS
npoBoaHukoB" wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HAaKaJTuBaHUs "

DuU3nYeCcKui MPaKTUKYM 110 TEME
"HabumoteHue anmekTponuza’ wiu
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBUCHMOCTHU COIIPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" Win
"CHsiTUE BOJIBT-aMIIEPHOM
XapaKTepPUCTUKHU auoaa"
PesepBueiil ypok. O0001meHE U
P P . bubnunoreka LIOK
161 cUCTEeMAaTHu3aInsI 3HaHUH 110 TeEME
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurlii ypok. O000111€HIE U
P P . bubnuorexa [{OK
162 cUCTEeMAaTH3aInsI 3HaHUH 110 TeMe
" " https://m.edsoo0.ru/3149956b
JnHamuka
PesepsHbIil ypok. O000IIEHNE U
P P N bubnuoreka [{OK
163 cucTeMaTHu3alys 3HaHUH 110 TeEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepsHbIil ypok. O000IIEHNE U
164 CI/ICTEMaTmZIle;I 3HAHUH 110 TEME bubmaorexa LOK
" " https://m.edso0o.ru/6c0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHNE U
165 CHCTEMAaTHU3aLMS 3HAHUH T10 TEME but6mmorekxa [IOK

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O6001IeHNE 1

. bub6nmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 110 TeEME 1
. https://m.edsoo.ru/Obcc77¢cl
'"Tepmonunamuka. TerioBble MaTuHbL"
PesepBHbIil ypok. O6001IeHNE 1
167 CHCTEeMaTU3alusl 3HaHUH 110 TeMe | bubmuorexa [IOK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"
PesepBublil ypok. O0001MIEHHE U
P P 111 bubnunoreka LIOK
168 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381¢c0c
DIEeKTpUYECKOE T10JIe
PesepBHeiil ypok. O0001meHE U
P P . bubnunoreka LIOK
169 cHCTEMAaTHU3alis 3HaHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUUYECKUIA TOK
PesepBHeiil ypok. O0001meHE 1
P P . " bubnuoreka [IOK
170 cucTeMaTu3anus 3Hanui no teme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoububie IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI
pecypchl
BzaumopelicTBue moCTOSHHBIX
bu6nunorexa LIOK
1 MarHuTOB U IIPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. I'unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepHo3u I/IZ MAarHUTHBIX 1 bubmorexa HOK
P VH yuep H . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIMHU
3 MarunurtHoe 1oj€e NpOBOJHUKA C 1 bubnnoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amniepa, e€ HanpaBJIeHUE U 1 bubmmoreka [JOK
MOIYJIb https://m.edsoo.ru/26d9c5ba
b K
5 Pemenue 3agau 1 nomorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubmmnoreka HOK
DNeKTporu3MepuUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MOyJib. JIBIOKEHHE 3apsKEeHHON | bubmuoteka [IOK
YacTULBI B OJHOPOJHOM MATHUTHOM https://m.edsoo.ru/c97afaal
oJie
bubnunorexa LIOK
8 Pemenne 3amau 1
A https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
9 Pa6ota cuet Jlopenna 1 nommotexa I1

https://m.edsoo.ru/d518bedb




bu6nmoreka [IOK

P
10 CHICHHE 3/t hitps://m.eds00.ru/93617bd9
MaruuTtHoe mose B BEIISCTBE.
11 deppomarueTuku Ha”; u bubmmorexa LOK
pp - 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKHA
OCHOBHBIE CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHenne bubmmorexa [TOK
PP P https://m.edsoo0.ru/0b58190a
dbeppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mone" https://m.edso0.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
mosie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMArHUTHOM
15 nHAyKOuU. I1oTOk BEKTOpa MarHuTHOU bubmmorexa LOK
ALY KIUTH. p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bubnmorexa LIOK
1
6 IC mmpyxim https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka HOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKINY B ABUKYIIAXCS bubnnorexa [JOK
MIPOBOJIHUKAX https://m.edso0.ru/0235¢c02
bubnunorexa LIOK
2 P
0 CILICHHE 33124 https://m.edsoo.ru/4dfda618
bubnunoreka LIOK
21 IT JI
paBIIo JeHia https://m.edsoo.ru/bbc22726
22 WuayktuBHoCcTh. KaTyika bu6muoreka [JOK




HHIAYKTHBHOCTHU B LCIIH ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
3 SIBnenne camounaykuuu. 3/C bubmmoreka [JOK
CAMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TOJISL KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE I0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Pemienue 3anau
A https://m.edsoo.ru/8869d2b
26 O06o001IeHre U CUCTEMaTH3alHs bubnuoreka [{OK
3HAHUM 10 TeMe "DIeKTpoAuHaAMUKa" https://m.eds00.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"DnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarenpHas cuctema. CBOOOIHBIC
28 KojeOaHus. 'apMoHHUUeCKre bubmorexa OK
il https://m.edsoo.ru/7c1db385
KOJIeOaHMS
29 KunemaTnueckoe u TMHAMHYECKOE bubnuoreka [{OK
OITHCaHKE KOJIEOATSIbHBIX IBUIKCHUH https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
JTUHAMHYECKOTO OMHCAHHUS
30 rapMOHHUYECKUX KOJeOaHUH U3 UX bubmmorexa [OK
P https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHUECKOTO
ONHUCaHUs
bubnmorexa LIOK
31 Ammutyaa u dasza KkosreOaHmi
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOAHHMIA.
0 [Teprom ManmbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOHBIX

https://m.eds00.ru/e0399319




KoJie0aHul MPY>KMHHOTO MasiTHUKA

13 3aryxaromue KoieOaHus. bubmmoreka [JOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunorexa LIOK

34 A 0

BTOKOICOANHA hitps://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123¢c5
VYpoxk-koH(pepeumnus "MexaHnueckue
36 K(?JIGGaHI/IS(Ib BpM 3HI>IKaJH>HI>IX bubnnorexa [IOK
'},] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0600I11IeHNE U CUCTEMATU3ALUS
. " bubnnorexa [JOK
37 3HaHUHU 110 TeMe "MexaHndeckue
https://m.edsoo.ru/eb84182f
KosieOaums"

18 DNEeKTPOMAarHUTHbBIE KOJICOaHMUs. bubmmoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsija KOHAeHcaTopa ¢ aMIUIUTY 10N bubmorexa HOK

P 8 P ya https://m.edso00.ru/093{9afl
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTeIhbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aTyxaroye dIEKTPOMarHUTHEIE

41 Kon};6aH${ Brin >1<p CHHBIE bubnmorexa OK

' YA https://m.edsoo.ru/5¢668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
Ilepemennslit TOK. Pezncrop n
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa TIOK
g p B p https://m.edsoo.ru/84836152
TOKa
43 Karyiika HHIyKTUBHOCTH B LIEMIH bubnuoteka [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

https://m.edsoo.ru/cfa307af
bubnunoreka LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIINTYIHOE U JEHCTBYIOIIIEE bubnmorexa LHOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS
46 Pe3oHanc B 2JIEKTPHUUECKON LIETTH bubnmorexa LHOK
P t hitps://m.eds0o.ru/087506df
bubnunoreka LIOK
47 Pemenne 3amau
A https://m.edsoo.ru/al6836a4
WneanpHbIil TpanchopMaTop.
48 ITponsso CTBE He(be paqa I/Ip bubnmorexa [IOK
P a » TTEpeAL . https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBETYpa chononrf)aHHﬁp bubnnorexa [IOK
YIARTYP . https://m.edsoo.ru/a6£74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
bu6nmorexa LIOK
50 Pemenne 3amau
A https://m.edsoo.ru/ee6677ed
bu6mmoteka IIOK
51 Pemenne 3amau
A https://m.edsoo.ru/7cab59{8
O000111eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
52 3HaHUU 10 TeMe "DIeKTPOMarHUTHbIE
| https://m.edsoo.ru/401024a9
Koae0aHus
53 MexaHn4ecKre BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTHUKH 3ByKa bubmmorexa [TOK
Y. SapaKtep Y https://m.edsoo.ru/138b6£09
56 Wndpassyk u ynprpassyk. LllymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.eds00.ru/7380038f
bubnmoreka [IOK
57 P
crierie st https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJIHBI. bubnmnoreka HOK
H3nydyeHue 3neKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >MeKTPOMarHUTHBIX bubmmorexa [IOK
P P https://m.edsoo.ru/49be119e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paJHOCBSI3U U
61 TeJeBuIeHnA. Pagnonokamusi. bubnmorexa LIOK
DIIeKTPOMarHUTHOE 3arps3HEHNE https://m.eds00.ru/9196f18
OKPYXaIOIIEe Cpeabl
6 KonrtponbHas pabora no reme bubmuoteka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 CserT. 3aKOH NPSMOJIUHENHOTO bubmmnoreka HOK
pacIpocTpaHeHUs CBETA https://m.edsoo.ru/f9566406
Pemenue 3aga4u Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHA MPSIMOJIMHENHOT O
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [lnockoe 3epkano. bubnmoreka [JOK
Cdepudaeckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHUTEJIBHBIN IT0Ka3aTelb
npenomiienus. [loaHnoe BHyTpeHHee
oTtpaxkeHue. [IpenenbHslil yromn
IIOJIHOI'O BHYTPEHHEI0 OTPAKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUEC

https://m.edsoo.ru/bc2e55¢cd

bubnmoreka [IOK

67 3aKOHOB OTPaXEHUS U IIPEJIOMIICHUA
p p https://m.edsoo.ru/49d830a9
CcBeTa
Xon nydeit B mpuszme. ucnepcust
. bubnuorexa [{OK
68 cBera. ClHoKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8e1c3be
LBet
69 JIunzel. @OKyCHOE PacCTOSIHUE U bubmmoreka [JOK
OIITUYCCKAas CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
UX cUCcTeEMaX. YBEJINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHUE
71 U300paKEHU, MOIYUYAEMBIX C buGnuorexa [IOK
p ’ y https://m.edsoo.ru/5a868f09
IMOMOIIBIO JTUH3
72 I'na3 xak onTnyeckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 o I/IMeHI/IMOf:[TI/I re(leHeT H4YeCcKou bubnmorera OK
p p https://m.edsoo.ru/cd174al0
ONTHKU
74 CKOpOCTh CBETA U METOJIBI €€ bubmuoreka [IOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
but6mmorekxa [IOK
75 HWCIEPCU CBETA
A P https://m.edsoo.ru/1el6ccbe
b K
76 WNurtepdepentus ceeta nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTHble HICTOUHUKHU. Y CIIOBUS

bub6nmoreka [IOK

77 HAOJIOAICHHA MAKCHMYMOB 1 https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubmuorexa [IOK
8 Pemuterme sagas https://m.edsog)l.ru/3061deZb
bubmuorexa [JOK
7 lTpumenerie urTeppeperin https://m.edsog)l.ru/6686db08
bubmuorexa [JOK
80 Jludpaicuis ceera https://m.edsogru/12€d04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuoreka [IOK
82 Pemerre 3a1as https://m.edsog)_.lru/d58041 la
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
ITonmapuszanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerre 3axa< https://m.edso:)_.[ru/056c8158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTrka" https://m.edsoo.ru/8a14748b
g7 KonrtponbHas pabora no reme bubmmnoreka HOK
«OnTukay» https://m.edsoo.ru/82315dd4
['paHuIIBl TPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKHU. 3aKOHBI but6mmorekxa [IOK
3IIEKTPOJIMHAMUKH W TTPUHITATI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuoteka [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcioBue NpUYMHHOCTH.

https://m.edsoo.ru/c56f05¢cb

bu6nunorexa LIOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH M COKpaIEHUE
JUIMHBI
01 OHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
92 AMITYIIECOM PEIATUBUCTCKOM YaCTHIIBI bubmorexa HOK
Y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIIOBOE U3ITyUYEHHE bubmorexa HOK
y https://m.edsoo.ru/f54035a5
bubnunoreka LIOK
94 3 B
AKOH cMetlierist Buta https://m.edsoo.ru/1c5{f752
95 TI'unotesa M. [linanka o kBaHTax. bu6mmoteka IIOK
DdoToHBI https://m.edsoo.ru/a5ffa218
bu6nmorexa LIOK
96 One ¢ poTona
HEPTUA M UMITYJILC (OTOH https://m.edsoo.ru/7tb307ec
97 ®oroaddext. OnbiTe A. T bubmuoteka [IOK
CroneroBa. 3akonbl (hoTodPdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 doroaddekra. "Kpacnas rpanuna” bubmmorexa [TOK
- °P pari https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue ceera. OnwiTh I1. H. but6mmorekxa [IOK
Jlebenena https://m.eds00.ru/64b41966
100 BonHOBBIE CBOMCTBA YacTHUIL bubnuoteka [JOK




https://m.edsoo.ru/f59cfcec

Bounnbl ne bpoiins. [{nmuHa BoaHbI A€

101 Bpoiins u pazmepsl o0iiactu bubmmorexa [TOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUK JIBUXKYIICHCS 4aCTULIBI
102 KopnyckynsipHO-BOJTHOBOM JTyaJIu3M bubmorexa HOK
prycryIip a4 https://m.edsoo.ru/8ccab62a
103 Hudpakmus 371eKTpOHOB Ha bubnmnoreka HOK
KpUCTAJLIaxX https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHuid B MUKPOMHUPE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr bubmorexa [IOK
. pet https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHNE rpaduHecKuX sajat https://m.edsoo.ru/e70195bd
N bubnnorexa [JOK
106 P
CILCHIE PACHCTHEIX Salad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa 1mo TeMam:
107 "OCHEBH CTOI:')' "KopnyckymsipHo- bubmorexa HOK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
bu6mmoteka IIOK
108 atoma. [lmanerapHas Mojesb aToMa
https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka IIOK
109 IT b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunael cnektpoB. CriekTp ypoBHEM bubnuotexa [JOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl 1a
11 CHoHTaHHOE U BBIHYKJIEHHOE bubmuoreka [IOK
U3JIyYEHHE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoteka [IOK




https://m.edsoo.ru/2288a0c4

113

114

115

HyxnonHnas Mmozens siapa

I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO sapa. M30Tomsbl.

PannoakTuBHOCTD

3aKoH PaAnO0aKTHBHOI'O paciiaja.

CBolicTBa HOHU3ZUPYIOIIETO
u3iydeHus. Bnusaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

OHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. Jledekt Macchl sapa.
S nepHblie peakuuu. AnepHbie
peaktopsl. [IpobiemMs! yrpaBiisiemMoro

TEPMOSIIEPHOTO CUHTE3A.

DKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOM DHEPrEeTUKH

bu6nmoreka IIOK
https://m.edsoo.ru/34ada5de

bu6nuoreka [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Metobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YACTHLL.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
baproHsbl, ME30HBI U JIENTOHBI.
[Tpencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozenb

aJIpOHOB

bubmmoreka IIOK
https://m.edsoo.ru/lac08as5b

117

®usuka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi

KapTUHBI MUpa

but6mmorexa [IOK
https://m.edsoo.ru/c026fd37

118

DTansl PasBUTHUA aCTPOHOMUHU.

but6mmoreka [IOK




119

3HaueHUe aCTPOHOMUU
[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHX

https://m.edsoo.ru/ad73e145

bu6nunorexa LIOK
https://m.edsoo.ru/39¢44028

HUCCIEN0BAaHUN
CoBpeMEHHbIE ONITUYECKUE BuG OK
HOJIMOTCKA
120 TEJIECKOIbI, PaAUOTENIECKOIIbI, a
https://m.edsoo.ru/4877aale
BHeaTMoc(epHass acCTpOHOMHMS
Bup 3Bé3nnoro neda. Co3se3nus, o 10K
.. HOINOTEKA
121 SAPKUE 3BE3/bI, INIAHETHI, UX BUAUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cuctema. CoJHIIE. Bu6 OK
HOINOTEKA
122 ConHe4yHast aKTUBHOCTb. VICTOUHMK 1
C . https://m.edsoo.ru/22748eb4
sHeprun CoJiHIA U 3BE3]
3BE31IBI, UX OCHOBHBIE BuG LIOK
HOJINOTEKA
123 XapakTepUCTUKHU. [lnuarpamMmma
" . " https://m.edso0.ru/42169944
CHEKTPaJIbHBIN KJI1acC — CBETUMOCTh
N bubmnoreka IIOK
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH 3
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubmmnoreka HOK
MIPOUCXO0KIEHUH U 3BoTounu ConHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTambl >KU3HU 3BE3]T
Muneunsiii [1yTe — Hama ['anakTuka. Bu6 OK
.. nOIMoTEKA
126 Tunel ranakTuk. YEpHbIE ABIPHI B 1
https://m.edsoo.ru/7cd10a0a
A/ipax rajlakTUK
127 Bcenennas. Pacuipenne Beenennoi. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBa. PenmmnkToBoe N3JIYy4YCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

Pu3N4eCKU IPAKTUKYM 110 TEME
"HccnenoBaHue MAarHUTHOTO TI0OJIS
MMOCTOSIHHBIX MarHUTOB' MJIM
"UccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

dusnyueckuil NpaKTUKYM 10 TEMe
"U3mepenue cuibl Amiiepa’ uiu
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA" WU
"OnpeneneHre MAarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3HUeCKU IPAKTUKYM I10 TEME
"HMccnenoBaHue IBIEHUS

AIIEKTPOMArHUTHOW MHAYKIMU" WK 1
"OnpeneneHre HHIYKIIUN BUXPEBOTO
MarHuTHOTo noss"

Pu3nUeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

camounaykun" wim "Coopka Mozienu
3JIEKTPOMAarHUTHOTO reHeparopa”

Pu3nuecKuil IPAKTUKYM 110 TEME 1

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nmorexa LIOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b81b6391

bu6nunorexa LIOK




135

136

137

138

139

140

"U3mepeHue neprojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPYKMHHOTO
MasITHUKOB"

DuU3nYeCKui MPAKTUKYM 110 TEME
"[IpeobpazoBaHme SHEPTUU B
Mpy>KUHHOM MasiTHUKe"

Pu3N4eCcKui IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOIro TokKa
yepes MocaeI0BaTeNIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyLIKy U pe3ucrop"”
i "UccnenoBanue paboThI
HCTOYHUKOB CBETA B LICIU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpaKTUKYM 10 TeMe
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHue nokasaresns nIpeaoMIeHUs
crexna" win "l[lomyuenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKajia v JMH3bI"

Du3nUeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O pacCTOSTHUS OT BElIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenune pOKyCHOrO pacCTOSTHUS
paccenBarOIUX JUH3"

Pu3nuecKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nuoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [IOK
https://m.edso0.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bubmmoreka IIOK
https://m.edsoo.ru/42569¢al

bubnunorexa LIOK
https://m.edsoo.ru/b879{b3f

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




141

142

143

144

145

UHTEp(EPEHITMH U TTOJIIPU3AIIUN
ceera"

DuU3nyeCcKui MPaKTUKYM 110 TEME
"OnpenesieHue UMITYJIbCAa U SHEPTUH
PENIATUBUCTCKUX YacTHIl (110
doTorpadusM TPEKOB 3apsIKEHHBIX
YacCTHUIl B MArHUTHOM I10J1€)"

DuU3nYeCKui MPAKTUKYM 110 TEME
"U3mepenne nocrosinuoi [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAHMO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TeME
"HccnenoBanue crieKkTpa
pa3peKEHHOTO aTOMApHOTO BOJOPOaa
U U3MepeHue nocrosiHHon Pundepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
win "M3ydenue nornomienus 6eta-
4acTHI] aJITIOMUHUEM"

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmroaenust 3B€31HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH JIJIS1 ONTPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

bu6nuoreka [IOK
https://m.edsoo.ru/63756¢47

bubnuoreka [{OK
https://m.edsoo.ru/eb916182

bubmuoreka [{OK
https://m.edsoo.ru/ec651eb8

bubnmorexa LIOK
https://m.edsoo.ru/c3dabebe

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3iusi CeBepHOro Moynapus u
spkue 3BE3ab1" uau "HaOmonenus B
teneckon JIyHbl, IIaHEeT, TyMaHHOCTEH
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3 AL
3HaHui. Posb pU3MKKM 1 acCTpOHOMUH B

. N bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOM U 3THYECKOH chepax
JIeITCIIHHOCTH YeI0OBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUU. Posib 1 MecTO GU3UKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O0600I11IeHNE U CUCTEMATU3ALUS
3HaHuH. Posb pusnueckoit Teopun B
OPMHPOBAHUHU MPEACTABICHUH O
148 inznqelzmoﬁ Ka TEIHG MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
pAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABIICHUN O TIPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHnEe U cUCTeMaTH3aIHs bu6moteka [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3 AL but6mmorexa [IOK
3HaHui 1o teme "/nHamuka" https://m.edsoo.ru/2dfbafc5
O06o0mIeHre U cucTeMaTr3aIus
N " bu6nunorexa LIOK
152 3HaHui o Teme "CTaTuka TBEPIOTO

Tena"

https://m.edsoo.ru/3cca482¢




O000111eHNE U CUCTEMATU3 AL

153 3HaHUN 110 TeMe "3aKOHbI COXPAHEHHUS bubmorera OK
exammKe" https://m.edsoo.ru/32a4d1a0
B MEXaHU
O000111eHNE U CUCTEMATU3 AL
. " bu6nuoreka [IOK
154 3HaHUH 110 TeMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISPHO-KUHETUYECKON TEOPHUH
O00011IeHNE U CUCTEMATHU3ALUS
155 3HaHui 1o Teme "TepMoIUHaMUKa. Bubmuorexa HOK
" https://m.edsoo.ru/c63f7c10
TemnaoBble MaIIUHBI
O00011IEHNE U CUCTEMATHU3AIU
156 3HaHU# 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosgHus BenlecTa. Pa3oBLIe https://m.edsoo.ru/1d36b5b1
nepexoanl"
O00011IeHNE U CUCTEMATHU3AIUS
157 3HAHUH 110 Teme "D Bubmiorexa IIOK
JICKTPHYECKOE
oste” https://m.edsoo.ru/3bf0def9
I
O000I11IeHNE U CUCTEMATHU3AIHS
o " " bu6nmorexa LIOK
158 3gaHui 110 Teme "I1oCTOSTHHBII
. " https://m.edsoo.ru/71453ee6
AIIEKTPUICCKHUI TOK
O000I11IeHNE U CUCTEMATHU3AIHS
o " bu6nmorexa LIOK
159 3HaHMi 1o TeMe "TOKU B pa3mMyHBIX
cpeax” https://m.edsoo.ru/3d40077a
160 O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka IIOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001IeHNE U
. Bubnuoreka K
161 CHUCTeMaTH3aIus 3HaHUH 110 TEME exa 11O
" " https://m.edsoo.ru/053e2248
DeKTPOMAarHUTHAS WHIYKIIHS
162 PesepBublit ypok. O60011eHNE U bubmuoteka [IOK




CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue Kkoinedbanus"

PesepBHbIil ypok. O6001IeHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [JOK
163 CHUCTEMAaTH3als 3HAaHUH 10 TEME
" " https://m.edsoo.ru/5¢2bb83d
DneKTpOMarHuTHBIC KOJICOaHUs
PesepBueiit ypok. O000mIeHNE U
L64 CHCTEMAaTU3alMs 3HAHUH 110 TeMe bu6nunorexa LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHeiil ypok. O0001meHE 1
P P . bubnunoreka LIOK
165 CUCTEMATHU3AINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBueiil ypok. O0001meHE 1
P P . bubnuoreka [{OK
166 CUCTEMATHU3AINA 3HAHUH 10 TEME hitos:/fm.ed Isbecle6s
s://m.edsoo.ru/5beclc
"Ocnossl CTO" 2
PesepBHbIil ypok. O000IIEHNE K
167 CI/ICTEMaTmZIle;I 3HAHUH 110 TEME Bubmorexa LIOK
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyalinu3m
PesepsHbIil ypok. O000IIEHNE U
168 CI/ICTEMaTmZIle;I 3HAHUH 110 TEME bubmiorexa LOK
" " https://m.edsoo.ru/1f511654
dusuka atoma
Peseprubiit ypok. O60011eHNE U
169 CUCTEeMaTH3alMs 3HAaHUH 110 TeMe bu6mmoreka IIOK
"®u3nka aTOMHOIO A1pa U https://m.edso00.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
PesepBurrii ypok. O000111€HIE U
P P . but6mmoreka [IOK
170 CHUCTEMAaTH3alys 3HAHUH 110 TEME

"OnemMeHThl acTpOPU3UKH"

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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16







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpeHero o01ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAs cucTeMa OTCU€Ta, aDCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ia3; MOJEIU CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYECUHBIN AJIEKTPUUECKHUM 3apsijl — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacno3naBate ¢usnveckue sBiIeHUs (TIPOLECCH) U OOBSICHIT UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISPHO-KHHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX Tel, U3MEHEHUEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE 1aBJIEHUS ra3a IIPHU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSTHHS raza B M30NPOLECCax; dIEKTPU3aLUs Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYHUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KHUHETUYEeCKas DHEprus, IOTCHUUWalIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBaTh (PU3MYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003HAaYeHHs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(GU3UUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIONB3YS (hPHU3MUECKHUe BETUUMHBIL: JaBJIEHUE Tra3a, TeMIepaTypa, CpeaHss
KUHETHYecKast SHEprus Xa0TUYECKOTO JIBUKECHUS MOJIEKYI,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KO3X(QQHUIHUEHT MOJE3HOrO JECHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YyEeMbIX BEIMYUH, UX O0O3HAYEHUS W €AMHUIIBI, HAXOJIUTh
(dopMyIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMH
BEJIMYMHAM

OnucelBaTh  M3Y4YEHHBIE  DJJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUMHBIL:




10.7

ANEKTPUUECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; TP OMKMCAHUU MPABUIBHO TPAKTOBATh
busznyecKuit CMBICI HCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (POpPMyJIbl, CBSA3BIBAIOIIME JTAHHYIO (U3MYECKYI0 BEIUYHMHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE MPOLECCHl U SBJICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TMPUHIUIIBI: 3aKOH BceMupHOro tsrorenusi, I, II m Il 3akoHbI
HpioTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMIyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, TMPUHIUI PABHOIPABHSI
WHEPLUATIBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOCHMSI BEIIECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOMN
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEepBBbIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMs 3JIEKTPUYECKOTO
3apsna, 3akoH KysoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUII, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopMmyimpoBath npobiemy (3agady) u rUmnoTe3y y4eOHOro 3KCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJUTE OIIBIT
1 (GOpPMYJIUPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

Ocy1iecTBIATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PHU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; TMpU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh  pe3yJbTaThl  MOMYyUYEHHOW  3aBUCHUMOCTHU
(Gu3NYEeCKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI IO
pe3yabTaTaM UCCIe0BaHUs

Cobmronats mpaBuia 0€30MacHOTO TPyAa MPH MPOBEICHUN UCCIIETOBAaHHH B
paMkKax  y4eOHOrO  SKCIEepHUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOH AEATENbHOCTU C UCIOIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
1abopaTopHOro 00opy0BaHUs

Pemars pacuérHble 3aauyu C SBHO 3a/JaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHSI
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJIENb, BBIACIATh (PHU3UUECKIE BEIUYUHBI
U QopMyInbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh IMOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

Pemars Ka4yeCTBECHHbIE 3a7a4H: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO ILENMOYKY PpACCYKICHHM C ONOPOM Ha H3yUYEHHBIE




3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBate  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YeOHOM UM HAy4yHO-TONYJIIPHOU
uHpOpMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB; KPHUTHUYECKH
aHATM3UPOBATH MOJTyYyaeMylo HHPOPMAIIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C NpuOopaMHu |
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3JI0POBbSI M COOJFOJICHUS
HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAOIIEH cperie

PaGoTate B rpynme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PACIPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYallWsIX, aJCKBaTHO
OLICHWBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYINIbBI B pEIICHHUE
paccMmaTpuBaeMoi mpoOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yiabTarta

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrpaMMBbl CpeHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBI MPUMEHEHHUS H3YYEHHBIX (PU3NUYECKUX MOJEINeH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (PU3nuecKkux 3aaad

11.3

Pacno3naBath ¢uznueckue sBIeHUs (MPOLECcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIIEKTpUYECKAs
POBOIUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOTO TIOJNISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUHCS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI u BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIus,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUCCKUN
abdekt (PporodddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceiBaTh U3yUeHHBIEC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
OIITUYCCKHUC, SJICKTPUYCCKYTO MMpOBOAUMOCTD Pa3JIMIHBIX CpCII) n
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IPOLIECCHI), HCIONB3YS  (PU3HUECKHUE
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJCKTPHUECKOE HANPsKEHNUE,
AIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI dJCKTPUYESCKOTO ¥ MarHUTHOTO TIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBbHOM KOHTYpE, 3aps M CHja
TOKAa B TIPOIlECCE TapMOHHUYECKHX OJCKTPOMArHUTHBIX KOJICOaHHUH,
(OKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JUH3bI; [P ONUCAHHUH
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMbBIX BCIIMYUH, HUX
0003HAYCHHSI W EIUHMIIBI, YKa3bIBaTh (OPMYJIBI, CBA3BIBAIOIINE JaHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAaHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3Ys
bu3nYecKrue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETa, SHEPrus M HMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAUCHHUS U €IUHULIBI;
yKa3bIlBaTh (POPMyJIbI, CBSA3BIBAIOIIME TAaHHYIO (U3MYECKYI0 BEITUYHMHY C
JIPYTMMH BETMYMHAMHU, BEIUUCIISITH 3HAU€HUE (PU3NYECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBath GU3NIECKHUE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl W MPUHOUIBL 3akoH OMa, 3aKOHBI IIOCIEI0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH INPSMOJIMHEHHOIO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YpPaBHEHUE
OiHmTeitHa a8 QoTodddexTa, 3aKOH COXpaHEHHs DSHEPruM, 3aKOH
COXPAHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXPaHEHMsI MACCOBOI0O 4YHCla, MOCTYJNaThl bopa, 3aKOH pajnOaKTHUBHOIO
pacmaja; IpuU 3TOM pa3ianyaTh CIOBECHYH (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa HWHAYKIMM MArHUTHOTO  TOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonuaTe OKCIICPUMCHTBI IIO0 HCCIECAOBAHHIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCOB C UCIIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a1a4dy) ¥ THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

11.10

OcymecTBISITh MPSMbIE U KOCBEHHBIE H3MEpPEHUs (PU3UYECKUX BEIIMYWH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKHUX BEJIMYUMH C HCIOJIb30BAHUEM
OPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHJE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOTO TPY/Aa PH MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIbHBIX YCTpOﬁCTB u
1ab0opaTopHOTO 000PY0BaAHUS

Pemate pacuérHple 3aaud ¢ SIBHO 3aJaHHON (DU3MYECKON MOJENbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHITMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aauM BHIOMPATh (PU3UYECKYI0 MOEINb, BBIICTATh (DU3HMUECKUE BETUYHHBI
U (QopMyJbl, HEOOXOAWMBIE JUIsi €€ pelmIeHHs, MPOBOAUTH PACU€Thl U
OIICHUBATH PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITHUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYIO IICIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  OpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALMOHHBIE  TEXHOJOTHMH  JUIA  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Y4eOHOH U  HAYYHO-TIOMYISIPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTY4YaeMyto HH(OpMaLIHIO

OOBSCHATH TPUHIMIBI JIEHCTBUS MalllH, NPUOOPOB U TEXHHUUYECKHUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
IOBCEIHEBHOMN XU3HU

11.17

[IpuBoanTE MpUMeEpHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonb3oBath TeopeTnyeckue 3HaHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, IS COXPAaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKpYXKAIOLIEH cpeie

11.19

PaGorare B Tpymme C BBINOJHEHHWEM Pa3WYHBIX COIHAIBHBIX pOJIEH,
MJIAaHUPOBATHh Pa0OTy TPYIIIbI, PAIIMOHAIBHO PACHpPENeATh 00S3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CHTyallUAX, aJACKBAaTHO
OLCHUMBATb BKJIaJd KaXJ0ro W3 YYaCTHUKOB TIPYIIIIbI B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHMSI OKpY XKarolero Mupa. Poss sxkcriepumenTa
U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.
OKcrepuMeHT B pusuke

1.2

MonenupoBanue ¢usuueckux  SABICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKOoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmupoBaHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JEATEIbHOCTH JIIOIEN

MEXAHUKA

2.1.1

KMHEMATHUKA

Mexannueckoe — nBukeHue.  OTHOCUTEIIBHOCTD
MeXaHH4YecKkoro JAsmxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckoOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPIMHAT.
CrnoxeHue nepeMeIeHUN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHHMS, NYTH W IepeMEIICHUs
MaTepHaJbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.1.6

CBoboaHoe majienne. Y CKopeHHue CBOOOTHOTO
OageHus

KpuBonuneiinoe JIBHOKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTEIbHOE YCKOPEHUE

Texuudeckue YCTpOﬁCTBaI CIINAOMCTpP, ABUKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAavIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHS MEXAY




2.2

2.3

My TSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3ydeHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunuun orHocutensHOocTH ['anmunes.  Ilepsbiid
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uiyu cui

223

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKU B
uHepuuanbHoi cucreme orcuéra (MUCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TSHKECTH.
[lepBas kocmuueckasi CKOpocTb. Bec tena

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

229

[ToctynaTenbHOE W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nUCoO

Texunueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHil. MccnenoBanue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIUX B JIehopMUpyeMOit
MPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yciaoBHUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHbBI COXPAHEHUA B MEXAHUKE

23.1

232

233

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOUeK. VIMIyIbC CHIIBI U U3MEHEHUE
UMITyJbCa Tena

3akoH coxpaHeHus uMmiyibca B MCO. PeaktuBHOE
JBUKECHHE

PabGora cunel



234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunetnueckast dsHeprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorennmanpHas 3Heprus. [loTeHnManbHas SHEPTUsS
YIIPYTo nehopMUpOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MOBEPXHOCTH
3emnn

HOTCHHH&J’IBHHC N HCIIOTCHUIMWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIIOTCHLIHAJIBHBIX CHJII C HW3MCHCHHEM
MEXaHUYeCKOM OHEpIrunu CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHU4YeCKOM SHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuyeckue  yCTpOMCTBA:  JBH)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Ten mpu Heynpyrom ynape. MccienoBanue cBs3H
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE [BUJKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BeNlecTBa
Monenu cTpoeHHsl ra3o0B, XMJIKOCTEH U TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIL. KomnnuectBo BEIIIECTBA.
[TocrosiHHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

m3Mmepenue. [lkana remneparyp Llenbcus
Monens upeanbHOoro rasza. OCHOBHOE YypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactun rasa. [llxkana remneparyp KenbBuna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETpP, OapoMeTp

[TpakTuyeckue padboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOW KOMHare. MccnenoBaHue 3aBUCHMOCTH
MEXJy IMapaMeTpaMH COCTOSHUSA Pa3peiKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUCTEMA. BryTtpennsst
SHEPIUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusl OJJHOATOMHOTO UCALHOTO rasa

3.23

Buer TEIUIONEepEIavun: TEIJIONPOBOJHOCTb,
KOHBEKUMSA, U3JIy4yeHHE. TertoéMKOCTh  Telna.
VnaenpHasd  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbIii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Teniosnie MAaIlIUHBI. [TpunHIUTIBI JIIEUCTBUS
TeIyIOBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevictBus (nanee — KI1/1) termmoBoit Mamuubl. [{uki
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLleCCOB B IpupoAe. TemoBble JBUTATEIH.
DKOJIOTHYECKUE TTPOOIEMBI TEIIJIOIHEPTETUKU

TexHnuyeckue yCTpOMCTBA: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

AT'PET'ATHBIE COCTOSAHNW A BEHLIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

332

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapeHI/IC n
KUIEHUEe. YIelbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

AOCONIOTHAS 1 OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Haceiennsii nap

3.33

334

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpuCTaJIOB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauim3anus. VYaenpHas TEIIoTa




riaBnenus. CyOmumarius

3.3.5 VYpaBHeHuUe TEII0BOro 6anaHca
Texnuueckue YCTpOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUHU MOTYUYCHHS
o COBpPEMEHHBIX  MaTepuajlioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJOTUU
337 [Ipaktuyeckue paboTel. M3MepeHue BIIAXKHOCTH
e BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuueckoe ToJIe. HanpspokéHHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cyneprno3unuu.
JIuHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMorenmuain. PasHOCTh MOTEHIIUAIOB
4.1 [IpoBOIHUKM ¥  JOUAJNEKTPUKA B TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Jusnexrpuueckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOopa. OHEPrusl 3apsyKEHHOTO
KOHJIEHCATopa
Texnuueckune YCTpOMCTBA: AJEKTPOCKOI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAs 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 [IpakTrnueckue paboTHL. N3mepenune
o SIIEKTPOEMKOCTH KOHJICHCATOPA
IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
421 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toxa.
4.2 ITocTosIHHBIM TOK
422 Hanpspokenue. 3akon Oma jy1st ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHOE
o COIPOTHBJIEHHE BELIECTBA
42.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

4.2.6

PabGoTta anextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wu
BHYTPEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi nernu. KopoTkoe 3amMbpIkaHue

428

429

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TonympoBonuuku. CoOcTBeHHass W IpUMECHAs

MPOBOAMMOCTh TMONYNPOBOAHUKOB. CBOWCTBa p-n
nepexo/a. [loaynpoBogHIKOBBIE TPHOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNEeKTpUYECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPONUTHYECKAS JUCCOLMAIIHS. DJICKTPOIIN3

DJieKTpudyeckuil TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENbHBIA  pa3psan. Pasnuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHnyeckue ycTpoNCTBa: aMIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbIE
npudopBl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIyIPOBOJIHUKOBBII IMOJI, TaJlbBaHUKA

[TpakTuyeckue paboThl. HM3ydeHune CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTouHMKAa TOKa U €ro
BHYTPEHHETO COIPOTUBIICHUSI. HaOnronenue
AIIEKTPOIN3A

11 KIIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTA

IIpoBepsiemble 3JIeMEHThI COIEPKAHUSA

4 SJIEKTPOJUHAMUKA
43 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIIWA
' 4.3.1 ITocTostHHBIE MAaTrHUTHL. BzanmoneiictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM WMHIYKIIUH.
IIpunnun cyneprno3uuuy. JIMHMM  MarHUTHOM

4.32 MHAYKIMU. KapTuHa TMHUA MarHUTHOW WHIYKLIUA
T10JIS1 TIOCTOSIHHBIX MarHUTOB
MarsauTtHoe 10JIe MMPOBOJHUKA ¢ TOKOM. KaptuHa
JUHUW TOJS JJTMHHOTO MPSMOTO TMPOBOJAHUKA M
433 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHMKA, KATYIIKH C
TokoM. OmeiT  DOpcrena.  BzaumoneiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amrmepa, €€ MOJIyJib U HallpaBJICHUE
Cuna JlopeHna, €€ MOAydbr W HalpaBJCHUE.
435 JBr>keHre 3apspKEHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHoM noJjie. Pabora cuiel Jlopenia
43.6 SIBnenure ANeKTPOMArHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIUH
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHyknud Papajest
Buxpeoe snexrpuueckoe nojue. 3C uHAYKIUU B
4.3.9 IIPOBOJAHMKE, JABWKYLIEMCS IOCTYyIaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. DJC
o CaMOMHIYKIIHH
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYLIKH C TOKOM
43.13 DIIeKTPOMarHuTHOE TOJIe
TexHnueckue ycTponucTBa: MOCTOSHHBIE MArHUTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYhb
[TpakTuueckue paboThl. M3ydeHne MarHUTHOTO
MOJIsl KaTylIKK ¢ TOKOM. VccienoBanue neicTBUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  sIBICHUST  DJIEKTPOMArHUTHOM
WHIYKITH
5 KOJIEBAHUA 1 BOJIHbBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHM A
KonebGarenbHas cucrema. CBOOOIHBIC KOJICOAHMS.
5.1.1 I'apmonnueckue konebanus. Ilepuona, dYacroTa,
> aMITuTyna u (paza kojaedbanmit
5.1.2 IIpyxuHHBINA MagTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 YpaBHeHue rapMOHUYECKUX KOJIeOaHMil.
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Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHUEC
K0J1e0aTeJIbHOIO JABWXKCHUA

IIpeBpamieHue dSHepruM IpU TapMOHUYECKUX
Kosnebanusax. CBsA3p  aMIUIUTYABl  KoJeOaHWUi
MCXOJHOM BEJIWYHMHBI C aMIUIUTyJaMH KoJeOaHuH
€€ CKOpPOCTU U YCKOPEHUS

KonebaTenpHbIii KOHTYD. CBoOoxanbIe
AJIEKTPOMArHUTHBIC KOJNeOaHUs B  UACATHLHOM
KoleOaTeIbHOM  KOHType. AHAJOTHS — MEXAY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3aKOH COXpaHCHHsS DHEPrHH B  HJICAIHLHOM
K0J1e0aTeIIbHOM KOHTYPE

BLIHY)K,HGHHBIG MCXaHHUYCCKHUC KoJe0aHusL.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIEHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMS.

[Tepemennsblil Tok. CHHYyCOUJAIbHbBIN IIEPEMEHHBIN
TOK.

5.1.10

5.1.11

5.1.12

Mo1HOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANIPSKECHUS
Tpancpopmarop. IlpousBoacrTBo, mnepenaya u
noTpedIeHne JJIEKTPUYECKON JHEPIUH.
OKOJIOTUYECKUE  PUCKH  MpPU  NPOU3BOJCTBE
ANEKTPUIECKOMN SHEPIuu. Kynberypa
HCIIOJIB30BAaHUSl DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

Texnuueckue YCTPOMCTBA: celicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

IIpakTHueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEpPHO/Ia MaJIbIX KoJieOaHUi rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEeMEHHOrO TOKa B LENM U3
MIOCJIEIOBATEIbHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyLIKH U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuveckue BOJTHBI, YCIIOBUS

591 pacnpocTpaHeHusI. [Mepuo. CkopocTh

o pacnpocTpaHeHus U IJTMHA BOJHEL TlonepeduHsie u
TPOJIOJIbHBIEC BOJTHBI

591 WNuTtepdepenus " TG PaKIKs
o MEXaHUYECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I poMKkoCTh 3ByKa. BeicoTa




ToHa. TemOp 3ByKa

524

5.2.5

5.2.6

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS H3JIy4YCHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMHas opHeHTalus
BeKTOpOB E, B M v B 2€KTpOMarHuTHON BOJIHE B
BAKyyMe€

CBoiICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpa)KCHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, nudpaxius,
unTepdepeniys. CKOpPOCTb  AIIEKTPOMarHUTHBIX
BOJIH

[IIxama »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[IpuHuunel  pagvocBsi3U W TEJICBUACHHUS.
Panuonokanus. DneKTpoMarHUTHOE 3arps3HEHHe
OKpYXKaroIiei cpebl

5.2.8

Texnuueckue YCTpOWCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAUArHOCTUKAa B
TEXHUKE W MEIMIMHE, panap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neup

53

5.3.1

OIITUKA

[IpsimonuHeitHOE  pacmpocTpaHeHHE CBeTa B
onHopoaHo# cpene. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenune n300paxeHuii B MIOCKOM 3epKae

533

534

[Tpenomnenue cBera. 3aKOHBI IPETOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxenue. llpenenbHbin
YTOJI IIOJIHOI'O BHYTPEHHETO OTPAXKEHHUS

53.5

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBeta. CioxXHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparomue M pacceuBarollfe JUH3bL. ToHKas
nuH3a. POKyCHOE pacCTOSHUE M ONTHYECKas Cuia
ToHKOM nuH3bI. [locTpoeHune wu300paxkeHUl B
coOuparomux U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1

Hp CACIIbI MNPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKHU

Wntepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOII0ACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(PEpPEHIIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOT€PEHTHBIX UCTOUHUKOB

Hudpakmus cBera. JIudpaknronHas pemérka.



YcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOr0  CBETa  Ha
JU(PPAaKLUOHHYIO PEILETKY

5.3.10 [Tonspuzanus ceera
Texnuueckue yCTpOICTBA: OYKH, ayna,
5311 doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,
TUu(dpaKIMOHHAS PEIIETKA, TIOTSPOU]

[Ipaktuueckue paboTel. M3mepeHue mokazaTes
MPEJIOMIICHUS. HccnenoBanme CBOMCTB
n3o00pakeHui B nuH3ax. HaOmrogenue aucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTel TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMII OTHOCUTEILHOCTH DUHILITEITHA

60 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMmeyIeHre BpEMEHHU U COKpAaIllEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b  MacChl C DHEPrUedl ©  HUMITYJIBCOM
6.4 CBOOOJHON YacTUIbl. DHEPTUs MOKOSI CBOOOJIHOM
YaCTHUIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@ortonsl. ®opmyna Ilnanka cBgI3M dHEPruu
7.1.1 ¢oToHAa € €ro 4YacToToM. DHEpPrus M HUMITYJbC
¢doroHa
OTxkpeiTHe U UccaenoBanue porodddexra. OnbITH
A.T'. CtoneroBa. 3akoHbl (hoTOdPdexTa

VpaBHenue OifHmTeiiHa s QoToaddexTa.
«Kpacnas rpanuna» gorospdexra

7.1.4 Hasnenue ceera. OnbitTel [1.H. JIeGeneBa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

Texanveckue YCTPOMWCTBA: (dhoTodEeMeHT,
dboTomaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [Inanerapuas
MoJeJIb aToMa

7.2.2 [Toctynatet bopa. M3nydeHnwe u MOTJIOIMIEHUE




(GOTOHOB TIpU TMEpexo/ie aToMa C OJHOTO ypPOBHS
sHepruu Ha Jnpyroi. Buael cnekrtpoB. Crextp
YpOBHEH 3HEprHH aToMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ne bporns.
KopmyckymsipHo-BosiHOBOH fyanu3m. Jludpaxuus
AJIEKTPOHOB HA KpHUCTAILIAX

7.2.4

7.2.5

CrnoHTaHHOo€ M BBIHYXKJIEHHOE  U3JIy4YCHHE.
YCTpOoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CreKkTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0IEHUS u perucTpanuu
JJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIMOAKTHBHOIO
usnyuenus. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHUs. BIusHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTHe TpoTOHA M HeWTpoHa. HykioHHas
Mozenb snpa [eitsenbGepra — MBanenko. 3apsif
saapa. MaccoBoe unciio sijpa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
paJIMOaKTUBHOTO paciaja

DHeprus CBsA3M HYKJIOHOB B sape. SIIepHbIC CHITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusiii  peaktop. TepMoOsIepHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SIACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YH,Z[aMeHTaJ'ILHLIC B3aHMMOJCHCTBUS

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, arToMmHas 6ombOa

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Buna 3Bé3gH0r0 HeOa. Co3Besnus, sipKue 3BE3MBI,
IIJIAaHETHI, UX BUIUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TpyIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Mable Tes1a COJTHEYHOU CUCTEMEI

8.3

8.4

Conrme, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTb, paaunyc, TeMIIepaTypa, X
B3aUMOCBsI3b. JlparpaMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTDY IS 3BE3 ] IJIaBHOM
IOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MIPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. OTalbl JKU3HU 3BE3]

8.7

8.8

Mneunslii Ilyte — Hama ['anaktuka. CnupanbHas
cTpyKTypa ["anakTuku, pacrnpeneneHue 3B€371, raza
n neum. lIlonoxkenune u nwxkenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas moaCUCTEMBI
INayakTku

Tunbel ramakTuk. PaguoranakTMkM M KBas3aphl.
YEpHble ABIPHI B spax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mogaenb
«ropsiuer BeeneHHOI». PenukroBoe u3inydeHne

8.10

MacuirabHas CTPYKTypa Bcenennon.
MeraraiakTuka. Hepeménnbie po0OIEeMbI
aCTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3zoBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBACHATH MX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapaAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM ¢busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
3 (rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOIIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YyCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYecKuX Tel U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKHMX  TEOpUd  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/iay, IMPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUus ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp xadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHsS] 3HAHUN U3
pPa3HBIX pPa3AeNoB MIKOJIHHOTO Kypca (PU3UKH, a TakKe WHTETpaIuu
6 3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U q)HSH‘IeCKHe SIBJICHUA



Bnanenue OCHOBHBIMHU MEeTOoAaMH1 Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEeIMYMH C HCMHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJIbTaThl, UCIONb3Ys (PU3MUECKHE TECOPHUH, 3aKOHBI U
MOHSTHS, U JIeJaTh BBIBOABL; COOIOIATh IpaBuUia OE30MacHOTO Tpyda
IIpU MIPOBEACHUH HCCIIEIOBAHUN B PaMKax y4eOHOIO HSKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  MCIOJIb30BAHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTh ~ yMEHHIl  aHAIM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palMOHAIbBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BAaHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAOIINE
aCTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpele; JBUKEHHUS

HEeOECHBIX TEJI, DBOJIOLIMY 3BE€311 M Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/re JjiemMe
MBI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHudeckoe JABHXKCHUC. OTHOCUTENILHOCTh MEXaHHYSCKOT'O

nerkenna. Cucrema orcyéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

_—y

— @l =
=7'=(v,.u,.0, ).

-t

U, =—L =x,. aHaIOIMYHO v, =Y/, U.=Z/
=0

CrnoskeHIHe cKopocTeil: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTH MaTepuaibHON TOYKU IIPU
MPSIMOJINHEHHOM JIBUKEHUU BAOJIb OCH X MO TpapuKy

3aBUCUMOCTH Vx(t)




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Voxt

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.1.5
U (t) — vg, = const
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE!
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAIlpaBIeHHH OVTh S =1 "2
CBobosHoe nasieHue. Y cKopeHre CBOOOTHOTO Ma/IeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBrokeHue Tesa, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nsuxkenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPY’KHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOUKHU:

v = wR

1.1.8 [Ipyu paBHOMEPHOM JABUKEHUU TOUKHU 10 OKPYKHOCTH
21 5
w=—=2mv
T
. LleHTpOCTpEMUTENBHOE YCKOPEHUE TOUKU:
v? 5
auc F = w*R
. [lomHOE yCKOpeHHe MaTepruaIbHOU TOUYKU
110 Teépnoe Teno. [loctynarenbHoe U BpalllaTeIbHOE IBUKEHNE
TBEPAOIO Tena
1.2 JANHAMUKA
121 WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.
[Ipuniun otHOCUTENbHOCTH ["anunes
Macca tena. IIlnoTHOCTE BellecTBa:
m
1.2.2 ==
P=y
Cuna. [TpyHIIMD Cynepro3uLIMK CUJL:
1.2.3 ? > ¥

FpaBHOAeﬁCTB =F +F+..




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroToHa: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MPUTIKCHUA MCKAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TSOKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO IIAHETHI PAAIYCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyrocrtu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

FTp = uN

Cwuita TpeHus TTOKOSI:




Koadduuuent tpenuns

[aBiienue:
Fy
1.2.9 =
P
1.3 CTATHUKA
L
F
MOMEHT cuIIbl OTHOCUTEIBHO OCH BPALCHMUS:
1.3.1
M| = Fl, rae | — meyo cuiel
F
OTHOCUTENIbHO  OCH,  Ipoxojsmed  uepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B oxHOpOIHOM MOJIE TSAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TIKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon ITackains
JlaBiienue B )KuUIKOCTH, TTokosmeiics B MCO:

p =po+pgh

3akoH Apxumena:

-
-

FApx = —Byurrecn




€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynsc MaTepuabHOM TOUKU:

p =mv

Nmmnynec cucremsl Tei:

- - -

p=p +p2t..

3aKOH U3MECHCHUS U COXPAaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl + p2+- . ) = FlBHeI_lIHAt + FZBHeLuHAt+' .

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHE

F
ﬁi;i{

PabGora cuiibl Ha MajToM NEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 33 BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEprust MaTepruaIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHblx Todek: B UCO AExkun = A1 + A2 + ...

IloTenumnanpHas SHEPTUA:

JJIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEpPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
TIOJIC TAXKCECTHU!

El'[OTeHL[ = mgh

[ToTenumanpHas 3HEpPTrUs yIpyro AeGopMuUpoOBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHHUS U COXPAHECHHSI MEXaHUYECKON YHEPTUU:
Enex = B + Emmm-.
B IICO AE,ex = Agcex HEMIOTRHIL CEIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyaa u ¢gaza konedbanuii. Kunemarnueckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUUYECKOE ONMMCAHKUE (3aKOH COXPAHECHHS MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTY IbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTYJIaMU KOJieOaHu# €€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

[lepron u yacToTa KoneOaHMii:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[lepron cBOOOIHBIX KoeOaHUM MPY>KUHHOTO MasiTHUKA!

m
T =2m |—

k



1.5.3 Brinyxnennsie konebanus. Pezonanc. Pesonanchas kpusast
[Tonepeunnie u POAOJIbHBIE BOJIHBI. CxopocTb
pacnpocTpaHeHUs U JIJTMHA BOJIHBIL:

A=vT = Y

1.5.4 v
HNutepdepennus u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mopenu cTpoeHMs ra3oB, KUAKOCTEH W TBEpAbIX Ten. IlycTs
TepMOAMHAMHUYECKass cuctema (Temo) cocrout u3z N
OJIMHAKOBBIX MOJIeKyJ1. Toraa KOJM4ecTBO BEIIECTBA
N m
TN w
2.1.1
rae
Ny
— 4KCclIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),
U
— MOJIIpHAas Macca BelllecTBa

2.1.2 TernnoBoe NBUKEHUE AaTOMOB U MOJIEKYJI BEIIECTBA

2.13 BsaumoelicTBre 4acTHIl BEI[ECTBA

2.14 Juddysus. bpoyHoBCcKOe ABUKEHHE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3b MEX]ly AaBICHUEM M CpeIHEN KMHETHYECKON 3Heprueit
MOCTYNATEJIbHOTO TEIJIOBOIO JBUKEHHS MOJIEKYJ UACaTbHOTO
raza (ocHoBHOe ypaBHeHUE MKT):

- 2 {(mp?) 2 —

2.16 p=gmaws =g [T s

rzae m0 — macca OTHOM MOJIEKYJIBI,

Tl:V




- KOHLICHTPALUs MOJIEKYJI

2.1.7 AoGcomoTHas Temmeparypa: T =t +273K
CBs3b TeMIIEpaTyphbl ra3a co CpeIHe KUHETUYECKON dHEepruen
MMOCTYHNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUSA €0 MOJICKYJIL:
{ 2
2.1.8 P A %
L2 2
2.1.9 VYpasuenue p = nkT
MO,I[GJ'IL HACAJIbHOI'O I'a3a B TCPMOAWHAMMUKCE:
| Vpasrerre MerreTeesa — Kaneipona
| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaeHeHnle MenzneneeBa — KiameiipoHa (OpHMEHHD
3aIIIICI )
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCHU PAa3pPCIKCHHBIX T'a30B:
2.1.11 p =p; + pat..
I/I30Hpoueccm B Pa3pCKCHHOM Tra3c C IMOCTOAHHBIM YHUCIOM
21.12 MOJICKYII N (C IIOCTOAHHBIM KOJINMYCCTBOM BCIICCTBA V)Z

m3orepMma (T = const): pV = const

nzoxopa (V = const):




P
— = t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JarpaMMax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCILICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O ITapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
rnapa
BnaxnocTs BO3ayXa.
OTHOCHUTENBHAS BIAXHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
5115 H3MeHeHne arperatHbIX COCTOSIHMM BEIIECTBA: WCIAPEHUE U
o KOH/JICHCALIUsl, KUTIEHUE KUJIKOCTH
5116 N3meHeHne arperaTHbIX COCTOSTHMU BEIIECTBA: IUIABICHHE U
o KPUCTAJLTU3AIIHS
2.1.17 [IpeobpaszoBanue sHepruu B (Ha30BBIX MEPEX0ax
2.2 TEPMOJINHAMUKA
2.2.1 TernmoBoe paBHOBECHE U TEeMIIEpaTypa
222 BryTtpeHnHss sHeprus
Tenmonepenaua kak cnocod M3MEHEHUs] BHYTPEHHEH SHEPTUH
223 0e3 comepmieHus: paboThl. KOHBEKIHS, TEIUIONPOBOIHOCTb,
U3IIy4YeHUe
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEIIOEMKOCTE BEIIECTBA C:
Q = cmAT

225

2.2.6

2.2.7

VY nenpHas Temiora napooodpazoanus L: Q = Lm.
VY nenpHas TemoTa miaBineHus A Q = Am.
VY aenbHas TEIIOTa cropaHus Toruea q: Q = gm

DnemeHTapHas paboTa B TEpMOJAMHAMHUKE:
A =pAV

Brruncnenue pabotsl o rpaduky mpoiiecca Ha pV-auarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUjp + A1z = (U — Uy) +Aq;

Annabara:
Q12 =0= Ay, = (U, — U;) =AUy,

2.2.8

229

2.2.10

2.2.11

BTOpOﬁ 3aKOH TCPMOJUHAMHUKHU. HeO6paTI/IMLIC PO ECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KII/. ukn Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/Ie TEINIOBOro OajaHca:
Ql + Qz +Q3+: 0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpuzanus Tea U €€ NMPOsBIEHUS. DJIEKTPUUECKUN 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIA AJIECKTPUUECKUU 3apsi.

3aKkoH COXPAHCHUA JICKTPHUICCKOI'0 3apdaa

B3aumoneiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUIJICKTPUUCCKOM

IMPOHUIACMOCTBIO

'

F:k|{?1|-|?: _ 1 _|'f.ii'1|'1
&r- 4meg, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsabl

QJICKTPHUYCCKUC

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[po61-xbu‘/'1

ITone ToueuHoro 3apsia:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNpssKEHHOCTH ATUX MTOJIER

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — P2) = —qAd = qU.

IloTenumanbpHas OHEPTU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHLUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uuy 3JIeKTPUUECKUX MOJeH:

E :E1+E2+...,¢ :¢1+¢2+.--

[IpoBOIHUKY B 3JEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0

, BHYTPU U Ha IIOBCPXHOCTHU IIPOBOJAHHUKA P = const

JIMBIIeKTPUKHY B AJIEKTPOCTaTUYECKOM ToJie. [luaniekTpuueckas

IIPpOHUIACMOCTDh BCIICCTBA €

Kongencarop. DneKkTpo€MKOCTh KOHIEHCATOPA!

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapann_Cl+CZ+-"

IlocnenoBarenbHOE COEIUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @y =Gz = — =t e
nocn




3.2

3.1.11

OHeprus 3apsKEHHOI0 KOHIEHCATopa:

3AKOHBI ITOCTOAHHOTI'O TOKA

W, =

ﬂ_CUZ_qZ
2 2

2C

3.2.1

Cwuia Toka:

ITocTosuuEbmi TOK: I = const

Jns mocrosiHHOrO TOKA q = It

322

3.23

Ycaopus CyHmICCTBOBAHUA BJICKTPUYICCKOT'O TOKA.

Hanpsixenne U u OJ1C E

3akoH OMa i1 y4acTKa LeMu:

I_U
"R

324

DneKTpruyecKoe

COIIPOTUBJICHHC.

3aBHUCUMOCTD

COIMIPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHUKA OT €TI0 AJIMHBI U

CeUCHHUS. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l

3.2.5

Ucrounuku Toka. J]C uctouHnka ToKa:

BHyTpeHHee cOnpOTHBIIEHHE HCTOYHUKA TOKA

E

ACTopOHHHXCHn

q

3.2.6

3akon Oma 175 OJIHOM (3aMKHYTOM) 3eKTpuueckoit nenu: E

=]R + Ir, oTkyna




3.2.7

3.2.8

3.2.9

3.2.10

[TapannenbsHoOE cOeIMHEHNE TPOBOAHUKOB:
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHCI{OBaTeHBHOC COCANHCHHC ITPOBOIHHUKOB:
U=Ul1+02+.,11=12=.,,
RHOCJI = Rl + R2+ .-

PaGora anekrpuyeckoro toka: A = [Ut.
3akon Jxoyns — Jlenna:
Q =1I°Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MoImHOoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHanu3MBbl IIPpOBOAUMOCTHU TB ép)II)IX

MCTAJUIOB, pPaCTBOPOB H pacCilyiaBOB JJICKTPOJIUTOB, Ta30B.




ITonynpoBoauuku. I101ynpoOBOIHUKOBBINA 11O/

3.3 MATHUTHOE I10JIE
MexaHU4eCcKoe B3aUMOJICHCTBHE MarHUTOB. MarHMTHOE IOJIE.
Bektop wmaruutHOM uHaykuuu. [lpuHnun cynepno3uuuu
MarHUTHBIX IIOJICH:
331 B =By + By+...
Jluann wHAYKUMM MarHUTHOTO nons. KaprtuHa nuHMMA
UHIYKIUU MarHuTHOTO MOJIS IIOJIOCOBOTO u
MOJAKOBOOOPA3HOIO MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
330 Kaptuna nuHMII WHAYKOMM MAarHUTHOIO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOAHUKA,
KaTYLIKH C TOKOM
Cuna Amrnepa, e€ HanpaBJIEeHHUE U BEIMYMHA:
F, = IBlsina
3.3.3 ,rzAe o — yroj Mexay HalpaBJI€HUEM ITPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
/1€ 0L — YTOJl MEXAY BEKTOpPaMHU
v
334
B
. JIBW>KeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MarHHUTHOM
moJjie
34 OJIEKTPOMATHUTHASA MHAYKIUA
[ToTok BekTOpa MarHUTHOM UHIYKIIMH:
34.1 ® = B,S = BScosa




342

SBnenue anexTpoMarnutHOM uHAYKIMU. J/C unaykuun

343

3aKoH 37eKTpoMarHuTHoi nHaykuuu dapanes:

AD
E = =@

Ar—0

34.4

O/C uHAYKIHMA B IPSIMOM TTPOBOAHHKE JITTHHOM |,

ABUIXKYIIEMCS CO CKOPOCTBIO

(wll
B OJTHOPOJIHOM MarHuTHOM IoJje B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX/1y BeKTOopoM B u Hopmalibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv

; €CIIN

4
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3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

I/IH,Z[}IKTI/IBHOCTI) .

,umm @ = LI
Camounnykuus. 91C caMOMHAYKIUU:

AT
E. =— EL =—1II'
—

9Hepr1/151 MAarauMTHOI'O ITOJIAI KaTyIIKU C TOKOM:

LI?
s

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIMA 1 BOJIHbI

3.5.1

Konebatenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOJ'IC6aTeJ'H:>HOM KOHTypeZ
[mu=muwuw+%1

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs13p aMIUIUTY bl 3apsa KOHJIEHCATOpa ¢ aMIUIUTYI0M CHJIBI
TOKa IpU CBOOOJIHBIX 3JIEKTPOMArHUTHBIX KOJIEOaHUAX B
U7eaIbHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpPaHCHUA OHEPIrUHM B HACAJTIBHOM KoJIeOaTeJIbHOM

KOHTYDE:
3.5.2
353 BoinyxaeHHbIe 3IIeKTpOMarHUTHbIE KoseOaHus. Pesonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U moTpedieHUE
JJIEKTPUYECKON IHEPTUU
2 cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JICKTPOMAarHUTHON BOJIHE B BaKyyMe:
355 SR
E1lBlc
1.5.6 [lIxamna 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpsimoninHENHOE pacmpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslit uctoyHuK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoenue n3o0pakeHUi B TIIOCKOM 3€pKajie
3aKOHBI IPEJTOMIICHHUSI CBETA.
3.6.4

[Ipenomnenue ceera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagec = v

OTHOCHUTENBHBIN TOKA3aTENb MPEIOMIICHHUS
n, 1

ng v

nOTH -

Xon JIydell B ipu3Me.
\"1 = 1"'"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT W COOTHOIIEHHWE JUIMH BOJH IIpH

nepexoae MOHOXPpOMATHYCCKOI'0 CBETA UCPE3 I'paHULLY pa3Jciia

ABYX ONTHYCCKUX CPCI:

ny<n, n,
0 L
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBIM yToa MOJIHOTO BHYTPEHHETO OTPAKEHUS:
, 1 ny
Sinay, = =—
Noru nq
ColOuparoriiue W paccewBalOIMe JMH3BL. TOHKas JIMH3A.
DOKYyCHOE pPaCCTOSHUE U ONTUYECKAs CUJIa TOHKOU JIMH3BI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIUH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 11l

[l=—=——

H d

F\ h
f

3

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

1
D0 = F = =0,
0

[=—=

h |f1
- !

Xon Jyda, IPOIIEAIIET0 JUH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKHA U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

doroanmnapaT Kak onTHYecKuil mpubop. I'ma3 kak onTuyeckast
cucremMa

Wntepdepennus cBera. KorepeHTHblE HMCTOYHHUKH. Y CIOBUS
HaOJI0AeHUS MaKCUMYMOB nu MHHHMYMOB B
UHTep(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3, .,

vl
MITHIIMYMBET — A=(2m +1_];, m=0+1+2+3 _

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue
HAONIONICHNUST TJIABHBIX ~MaKCUMyMOB IIpH  HOPMaJbHOM
MaJICHUd MOHOXPOMATHYECKOT0 CBETa C JUITMHOM BOJIHBI A Ha

pemeéTKky ¢ nepuoom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 I'unore3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv
®oToHbl. DHeprus (hoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynsc potona:
_E h _h
P=C=7C 72
4.13 ®otorddext. OnbiTel A.I'. CToneroBa. 3akoHs! poTo3ddexra
VYpasuenue DitHmreitHa 1151 hoTodrPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rac,
hc
E¢0T0Ha =hv = 7:
4.14

ABbeo,qa = hvxp =

2
mv max

EKHHmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBjieHrE CBETA HA MOJIHOCTHIO OTPAKAIOLIYIO TOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAIOITYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
421 [LnanerapHas MoJieIb aTOMa
[Toctynarel bopa. U3nydenue u morniomieHne (HOTOHOB IpHU
Iepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUM HA IPYTOM:
he
4.2.2 Ji.'ilv"”r = - = |EH - EHJ|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJI0pOJa:
423 13.6
—13,63B
E =—— n=1273 ..
n*
43 OU3NKA ATOMHOI'O AIPA
431 Hyxionnas monens sanpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncio saapa. M3oTomsl
PannoakTuBHOCTS.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
DneKTpOHHBIN B-pacnai;
432
A A 0 =
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usinyuenue
3aKOH paJiMOaKTUBHOTO pacnaaa:
—t
433 N(t) = Ny 2T




[Iycth m — Macca paiMOaKTUBHOIO BEUIECTBA. Toraa

-t
m(t) =mgy* 2T

434

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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