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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0O0Opa3zoBaTeibHON mporpammsel, mnpeactaBieHHbix B @I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydyenue kypca (QU3MKU YrIyOJIEHHOTO YpPOBHS IMO3BOJISIET PEAU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE H
noJie.

Hoesa zymanumapuzayuu. EE peanuzainus npeamnosaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanu3zanud (PU3NYECKOTO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTHUKyMa B CHCTEMY JIaO0OpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa NpPE/ICTaBlIEHA €IWHBIM IepeyHeM. Buioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoILecca UCXOAs U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjiesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
bu3MYeCcKO MOJENH JIJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPeIHEro 00I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere GU3MKKM AOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TIporpaMMme M0 (U3HMKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJbBI, Pa3BUTUE HUX HMHTEIUICKTyaldbHbIX H  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUS] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (UMK Ha YPOBHE CPEIHETO 00111er0 00pa30oBaHuUs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 111 OOBSICHEHUSI
bU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHUYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nYecKoil MoOJeNM, aJIeKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBFHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPETHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme Mo (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 MO3HAaHUS U
METO/Ibl UCCIEIOBAaHUS (PUINUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HWACAIBHBIM Ta3, TOUCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cwibl TOKAa M HaNpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHHU U MX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKEeHME. J[BHKEHHME  MaTepuasbHOM  TOYKH 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETHbIC, IIecTepéHYaThle W peMEHHBIE TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanHue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONpPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

W3yyenue [ABWKEHHUS Tejla, OpOIIEHHOro Topu3oHTaibHO. IIpoBepka
THIOTE3bI O TIPSAMOM MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXIY JaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMHUPOTHL. JIBUKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUSA MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIECW  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IIo
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HUccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO TeENld, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L{eHTp Macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHbIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHnIManbHBIE W HENOTEHUMANbHbIE CHIbl. lloTeHnmanbHas sHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeTbst KoCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPIHH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX Te€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TEMIIEPaTypbl TEPMOJIMHAMUYECKONH CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nuzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBbl KaK CPEHUE 3HAYEHHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE UIsI BHYTPEHHEH 3HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelnbHass W MOJISIpHAs
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBaHue nponecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1oJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH 3TUX MOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1l y4acTKa 1EMH.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [IpaBuia Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) DJIGKTPUYECKOM I1enmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

W3mepeHre cuibl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpsOKEHUs I PEe3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COIPOTHUBIICHHS TIPU OCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

VYBenuueHue npesena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHUMAIOB MEXIY IOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

OnekTpuyeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHA
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTBH COINPOTHBIIEHHS METAJJIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
Onektponus. 3akonsl Dapajnes I AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJNMOM, TalbBaHHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHbI 3JIeKTponu3a Papajes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OJHOBAIIEHTHOTO MOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule noHAmMUA, C6A3AHHbBIE C U3YYUECHUEM MEMO008 HAYYHOZ0
no3HanuA: SBJICHUE, HAay4YHbId (aKT, rumnotesa, (u3MveckKas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBas 1a00paTOpHsI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUIAPHBIE SIBJICHUS B IIPUPO/E,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEILECTBA, MOJIIpHAs Macca, II0Jy4YeHHWE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ia30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 UM IKUIAKOIO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJMJIBHUK, KOHIULUOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHUC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MNH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
IeYb, COJICHOU/, 3allIUTa OT JIEKTPU3ALNH TN MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYECKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenne HEe3aBUCUMOCTHU TIeprojia MallbIX KOJeOaHUl Ipy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XCHHUE, MpeIoMJIEHUEe, MUHTepPepeHLus u
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MPOI0JIBHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYyUEHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  MPUMEHMMOCTM  KJIAcCMYeCcKoM  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHNYeCKui IKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, TPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossHaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomnieHue GoTOHOB MPU MEPEXOAE aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoOMCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpoOnE, KoseOaTeabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCcTBa, pacUIMpeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pead3alid OCHOBHBIX HaIIpaBJICHUIN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4arollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B NHTEPECAX IPAKIAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOM rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYIYyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue ONbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4YeHUs: (PU3MKH OCYIIECTBISATH MPOEKTHYI0O M HCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

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



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN QUBUKH,

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENBbHO OCYUIECTBISATH IOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJII0JICHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3Ha4yeHHs WHGOPMAlLMHU M LEJIeBOW ayIUTOPHH, BBIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)/10T0 WIEHA KOJIJIEKTUBA;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOTO y4YaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOTO  TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBINIATH CBOM OOpa30BaTENbHBIM U KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



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

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMEI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSM M TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTHX, YUYWUTHIBATH €ro IPH OCYIICCTBICHHH OOIICHHS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (U3HKU B COBPEMEHHOM HAy4YHON KapTUHE MUpAa,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoMOTHO ymopyras nedopmainus, abCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HCIOJIb30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPrur, 3aKOHA BCEMUPHOTO TATOTCHMUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO JIBMIKEHUS W KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—KnaneipoHa, mepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJId 3aMKHYTOM BJIEKTPUYECKOM Menu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IOTCHUHUAJIbHAs OJHEPIus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd NOpPYKHHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD AJIEKTPUYECKOrO MOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKONM MOJenu, OTBeYarolled TpeOOBaHMSAM 3aJayd,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ylbTaTbl U KOPPEKTUPOBATH METOJbI PEHIEHUs C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOI Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOM M3 PaA3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojened (QU3MUecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aTOMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBbld W BTOpPOM mocTynarsl bopa, nOpUHIMN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA HUMIYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HUHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MpeJI0KeHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJBb30BAaHUU JOCTHIKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/nm  MmporpaMmmbl KosnyecTBo yacoB  oOpa3oBaresibHbIE
pecypcsl
K
Beero OHTpOJIbHBbIe IIpakTHUyeckue
padoThI padoThI
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblil MeTOA MMO3HAHUS TPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Hroro no pazneny 6

Pa3zgen 2. MEXAHUKA

2.1 Kunemartuka 10 1

2.2  Jlunamuka 10

2.3  Craruka TBEPIOTO TEa 5 1

2.4  3aKkOHBI COXpAaHEHHS B MEXaHHKE 10 1
Hroro 1o pasneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBI)I MOJICKVIIA HOKI/IHeTI/IquKOﬁ
3.1 yp 15 1

TEOpHH

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [IOK
https://m.edsoo.ru/f16b68d7

bu6nmoreka [JOK
https://m.edsoo.ru/f16b68d7



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

3.2  Tepmomunamuka.TernaoBbie MalTUHbI

ArpeFaTHBIC COCTOsIHHA BCIIICCTBA.
®da30BEIC IEPEXOabI

Hroro mo pazneny 49

Paznea 4. JIEKTPOJAUHAMUKA

4.1  DnexkTpuyeckoe IoJie
4.2  TloCTOSHHBIN JIEKTPUUYECKHI TOK

4.3 Toxu B pa3IMUHBIX cpeaax

Htoro no pazneny 54

Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1 ®usnueckuil NpaKTUKyM
Hroro no paszneny 16

PesepBHOe Bpemst 10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

20

14

24

24

16

170

bubmuoreka [JOK

https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK

https://m.edsoo.ru/f16b68d7

16 bubmuorexa [JOK

https://m.edsoo.ru/f16b68d7

bu6mmoteka [IOK

https://m.edsoo.ru/f16b68d7

8 16


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

11 KJIACC

Ne HaumenoBanme pa3jaesioB

n/m H TeM NPOrpamMmbl KoumnuecTBo yacos

Kontpoabubie IIpakTunueckue

B
cero padoThI padoThI

Paznea 1. JIEKTPOJAUHAMUKA

1.1  MarsauTHOE 1oJIe 14
12 DneKTpOMarHuTHast 13
WHTYKITUS
Wroro no pazneny 27

Paznen 2. KOJIEBAHUSA 1 BOJTHBI

2.1 Mexanuueckue kojaeOaHus 10
DNeKTpOMarHuTHBIE

2.2 15
KOJIeOaHUs

23 Mexannueckue 1 10

OJICKTPOMAarHuTHBIC BOJIHBL

2.4  Onruka 25

Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

3.1 Ocuosel CTO 5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859ef1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

bu6mmoreka [JOK
https://m.edso00.ru/39859ef1

bu6nmoreka [JOK
https://m.edso00.ru/39859f1

bu6nmoreka [JOK
https://m.edso00.ru/39859¢f1

bu6mmoreka [JOK


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

Hroro no pazneny )

Pasznesn 4. KBAHTOBAS ®PU3UKA

KopnyckynsipHO-BOIHOBOM

41 15
yalli3M
4,2  ®dusuka atoma 5
43 ®u3uKa aTOMHOTO S]Ipa U 5
' 3JIEMEHTAPHBIX YACTHIL
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OEeMEHTHI ACTPOHOMUHU U

5.1
acTpo(U3UKH

12

Wroro no pazneny 12

Pazzea 6. PUSUNUYECKUN MPAKTUKYM

6.1 dusnueckuil NpaKTUKyM 16 16

Hroro no paszneny 16

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE

Cucremaruzanus u
0000111eHUE MTPEIMETHOTO

COACPIKaHUA U OIIbITa

7.1 15

NESTENBHOCTH,
MPUOOPETEHHOTO MPHU
W3Y4YeHHUH Kypca pUusuku

https://m.edso00.ru/39859f1

bubmuoreka [JOK
https://m.edso00.ru/39859f1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bubmuorexka [JOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [IOK
https://m.edso0.ru/39859¢f1

bu6nmoreka [JOK
https://m.edso00.ru/39859¢f1



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

10 — 11 xmaccoB
Wroro no pazueny 15

bubmuoreka [JOK

Pesepsroe Bpems 10 https://m.edso00.ru/39859f1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16


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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

Bcero
' padoThI padoThI

®dusnka — pyHAaMeHTalbHas HayKa O
IIpUpoJIe

Hayunblil MeTOJ MO3HAHUS U METOABI
ucclieoBaHusl (pU3MYeCKUX SBICHUMN

DKCIEPUMEHT U TEOPHS B TIPOIIECCe
no3Hanus npupoasl. Habmoaenue u
9KCIIEPUMEHT B (pu3HKe

Crnioco0rl n3mMepeHus: GU3NYECKUX
BEJINYNH

AOCOII0THAS 1 OTHOCUTEIbHAS
NOTrpeIIHOCTHU I/I3Mep6HI/II\/’I (I)I/ISI/ILIGCKI/IX
BCINYNH

MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B IIPAKTUYECKON JESITEIbHOCTH JTIOAEH

Mexannueckoe aBmwxenne. Cucrema
orcueta. OTHOCUTEIBLHOCTD

Kontpoabubie IIpakTuueckue

KoaudecTBO 9acoB

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/1beef346

bubnnoreka IIOK
https://m.edsoo.ru/3a7fde29

bubmmoteka [IOK
https://m.edsoo0.ru/34c49931

bu6nuoreka [IOK
https://m.edsoo.ru/ca2def03

bu6mmoteka [IOK
https://m.edsoo.ru/7f18fda3

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

but6mmoreka [IOK
https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

10

11

12

13

14

15

MexaHu4yeckoro aBukeHusd. [Ipsmas u
oOparHas 3a/1a4ll MEXaHUKU
Panuyc-BekTop MaTepralibHON TOUKH,
€ro NPOEKLUU Ha OCU KOOPAHHAT.

Tpaexropus. Ilepemenienue. CKopocTb.

Nx npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NIpsAMOJIUHEITHOE
nBkeHue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHHSI

CroxxeHue nepeMereHuii U CKoOpocTeil.

Pemenne 3agau

HepaBHomMepHOE nBUKEHHUE.
MrHoBeHHast CKOpPOCTb. Y CKOPEHHUE.
IIpssMonMHENHOE IBUKEHHE C
[IOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
MPSIMOJIMHEMHOTO IBU>KEHHUSI C
MOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE najieHne. Y ckopeHue
¢BOOOIHOTO ITaJI€HN. 3aBUCHUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO O]
YIJIOM K TOPU30HTY

KpuBonuneiinoe npuxenue. [[Buxenue
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. [lepuoa u yacrora.

bu6nmoreka [IOK
https://m.edsoo.ru/30a108a5

bubmuorexa [JOK
https://m.edsoo.ru/89ba7190

bubmuorexa [JOK
https://m.edsoo.ru/761d18aa

bubnnoreka IIOK
https://m.edsoo.ru/a99549a7

bu6mmoteka [IOK
https://m.edsoo.ru/b7560bbf

bu6mmoteka [IOK
https://m.edsoo.ru/f738109c

bu6nuoreka [IOK
https://m.edsoo.ru/71cbb4f5

bu6nuoreka [IOK
https://m.edso0.ru/33196fbe



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

16

17

18

19

20

21

22

23

24

25

LenTpocTpeMuTenbHOE U MOIHOE
yCKOpeHue

KonTtponsHast pabora o Teme
"Kunematuka"

ITepBbrIif 3akoH HproTOHA.
WNHueprimaabHbIe CHCTEMBI OTCUETA.
[Tpuniun oTHocuTenpHOCTH ["anues.
HeunepuuanbHbie CUCTEMBI OTCUETA

Cwita. PaBHOJIEliCTBYIOIIAS CUJIA.
Bropoii 3akon Hetotona. Macca

Bzaumopeiicteue ten. Tpernitl 3aKk0H
Herorona

[Ipunuun cyneprio3unuu cuil. Pemenue
3a7]a4 Ha TPUMEHEHUE 3aKOHOB
Hrrotona

3akoH BCEMHUPHOT'O TATOTCHUA.
OKBHUBaJCHTHOCTH rpaBHTaHHOHHOﬁ n
HHGpTHOfI MacCChI

Cuna TsKeCTH U YCKOpEeHHe
CBOOOJTHOTO Ma/IEeHUS

JIBmkeHre HEOECHBIX TEJl U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. IlepBas
KOCMHYECKAsi CKOPOCTh. 3aKOHBI
Kennepa

Cwia ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. [Ipupona u BUIbI cui
TpeHus. J[BuKeHue B )KUIKOCTH U Taze

bu6nmoreka [IOK
https://m.edsoo.ru/1242f32e

bu6nmmoreka [IOK
https://m.edsoo.ru/5a9e4a64

bubnnoreka IIOK
https://m.edsoo0.ru/141d3837

bubnnoreka IIOK
https://m.edsoo.ru/57dba505

bubmuorexa [JOK
https://m.edsoo.ru/bdf997fb

bu6nuoreka [IOK
https://m.edsoo.ru/9aba2b0a

bu6mmoreka [IOK
https://m.eds00.ru/22757f26

but6mmoreka [IOK
https://m.edsoo.ru/11abfa0a

but6mmoreka [IOK
https://m.edsoo.ru/0ae2cd84

bu6nuoreka [IOK
https://m.edsoo.ru/1fa86499



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499

26

27

28

29

30

31

32

33

34

35

C Y4€TOM CHJIBI COIIPOTUBIICHUS CPEbI

Hasnenue. 'mapocrarndeckoe
nasnenue. Cuna Apxumena

AOCOFOTHO TBEPIOE TEIIO.
[TocTymarensHOE U BpaliaTeibHOES
JBIDKEHHUE TBEPJIOTO Telia

MomeHT cHUiIbl OTHOCHUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepaoMy Tery. LleHTp TspkecTH Tena.
VYciioBus paBHOBECHS TBEPIOTO TEJa.
Bunael paBHOBeCcHs

Pemenue 3amau

KonTposnbHas pabora no teme
"Tunamuka. CTaTuka TBep0TO Tema"

HMitynbsc MaTepUabHON TOUYKH,
CUCTEMBI MaTEpUAIIBHBIX TOYEK. LleHTp
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LEHTPA MACC

HMITynbC CHIIBI 1 U3BMEHEHHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE ABUXKEHUE

MoOMEHT uMITyJIbCa MaTepUaIbHON
Touku. [Ipencrasienue o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX
MIOJIAX

Penrtenue 3anau

https://m.edso0.ru/2cb29676

bu6nmmoreka [IOK
https://m.edsoo.ru/a28aa7ad

bu6nuoreka [IOK
bu6nuoreka [JOK
https://m.edsoo.ru/2b95d57e

bu6nuoreka [IOK
https://m.edso0.ru/653d3459

bubmuorexa [JOK
https://m.edsoo.ru/9aa79a7d

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

bu6nuoreka [IOK
https://m.edsoo.ru/9f5a574c

bu6nuoreka [IOK
https://m.edsoo.ru/4bb8294b

but6mmoreka [IOK
https://m.edsoo.ru/13f0a221

but6mmoreka [IOK
https://m.edsoo.ru/d6532eb9

but6mmoreka [IOK


https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

36

37

38

39

40

41

42

43

44

Pabora cuibl Ha MaJIOM M Ha KOHEYHOM
nepemerieHuu. I'papuueckoe
MIPEICTABJICHHE PAOOTHI CHITBI.
MOIITHOCTE CHJIBI

Kunernueckas aueprus. Teopema o6
U3MCEHEHUU KUHETHYECKOU OHCPIrun
MaTepuabHON TOUKH

HOTGHHI/I&JII:HI)IG 1 HCIIOTCHI U AJIbHBIC
CHJIBI. HOTGHIII/IaJII)HaSI OHEPIUs.
Bropas kocMuueckas CKOpoCTh

Tperbs kocMudeckast ckopocTb. CBs3b
paboThl HEMOTEHLIUATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUn

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyium aisa uaeanbHOM
KUAKOCTH

KonrtponsHas padorta no Teme "3aKoHbl
COXPaHEHHUs B MEXaHHKe"

Pa3Butne npeacraBieHuit 0 mpupoae
TeroTsl. OcHOBHBIE nosoxeHnss MKT.
Juddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapakTep ABMKECHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA

Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

https://m.edsoo0.ru/f7706d63

bu6nuoreka [IOK
https://m.eds00.ru/913974c7

bu6nuoreka [IOK
https://m.edsoo.ru/9a5e2e74

bubnuorexa [JOK
https://m.edsoo.ru/554bafcc

bubnuorexa [JOK
https://m.edsoo.ru/f57b4e01

bubnuoreka [IOK
https://m.edsoo.ru/f30f43b6

bu6mmoreka [IOK
https://m.edsoo.ru/474e7c4a

but6mmoreka [IOK
https://m.edsoo.ru/b0a4445f

bu6nuoreka [IOK
https://m.edsoo.ru/c44d02e2

bu6nuoreka [IOK


https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

45

46

47

48

49

50

51

52

53

54

55

KomnuectBo BemectBa. [locrosinnas
ABoranpo

Temneparypa. TermioBoe paBHOBECHE.
[lIkana [enbcust

Pemenue 3amau

Nneanbubiii ra3. ['a30BbIe 3aKOHBI

VYpasuenne MenneneeBa-Kianelpona.
Pewenne 3anau

AOcomoTHas TemrepaTtypa. 3akoH
JlaneTOHA

W3omporuieccel B naeanibHOM rase ¢
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA
['padmyeckoe mpencTaBicHue
M30IPOLIECCOB: U30TE€pPMa, U30X0pa,
n3zobapa

OcHoBHoe ypaBHenne MKT

Pemenue 3agau

CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHYECKON CUCTEMBI CO
CpeHEel KHHETHYECKON dHEpruen

MOCTYIIATCIIBHOT'O TCIJIOBOT'O ABHUKCHUS

e€ yacTull

O00011eHne 1 cUCTEMAaTU3AIINS 3HAHWUI
o teMe "OcuoBer MKT"

https://m.edsoo.ru/c5b72ab7

bu6nmoreka [IOK
https://m.edso00.ru/0070d493

bu6nmmoreka [IOK
https://m.edsoo.ru/1531aba5

bu6nmmoreka [IOK
https://m.edsoo.ru/1deb2367

bubnuorexa [JOK
https://m.edso0.ru/8d12c328

bubmnoreka IIOK
https://m.edsoo.ru/14e02d1f

bubnnoreka IIOK
https://m.edso00.ru/68878d51

bubnuoreka [IOK
https://m.edso00.ru/1344327b

bubnuoreka [IOK
https://m.edsoo.ru/c8094721

bu6nuoreka [IOK
https://m.edso00.ru/10265a05

https://m.edsoo.ru/c38af875

bu6nuoreka [IOK
https://m.edsoo.ru/09d12fd8



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8

56

S7

58

59

60

61

62

63

KonTponsHas padora o teme "OCHOBBI
MKT"

TepmoanHaMuueckas CUCTEMA.
3aaHue BHEMHUX ycnoBui 1 T /1
CUCTEMBbl. BHeNIHNE U BHYTPEHHUE
napametpsl. [lapamerpsl T/] cuctemsl
KaK CpEJHME 3HAYEHUS BEJIMYUH,
ONMCHIBAIOIIUX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

Mopens uieanpHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOW MOJEIN

VYpaBHenue Menzeneesa-Knaneipona
Y BBIPA)XCHUE Ul BHYTPEHHEN DHEPIUU

Bripaxkenue 111 BHyTpEHHEW SHEPTrUU
OJIHOATOMHOTO MJI€aJIbHOTO Ta3a.
KBasucrarnuecknue 1 HECTaTUYECKHE
IPOLIECCHI

DneMeHTapHas pabora B
TepMoIMHaMKKe. Beruucienue paboTsl
no rpaduky nporecca Ha pV-
arpaMme

Tennonepenava kak crocod W3MeHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
coBepILeHHs pabOThI

bu6nuoreka [IOK
https://m.edsoo.ru/13adad59

bu6nuoreka [IOK
https://m.edsoo.ru/5f8d38a3

bubmnoreka IIOK
https://m.edsoo.ru/8ec512f0

bubmuorexa [JOK
https://m.eds00.ru/29355001

bu6nuoreka [IOK
https://m.edsoo.ru/bal178d0

bu6mmoteka [IOK
https://m.edsoo.ru/acscacl5

but6mmoreka [IOK
https://m.edsoo.ru/741d5738

but6mmoreka [IOK
https://m.edsoo.ru/3d734561



https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
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65

66

67

68

69

70

71

72

73

74

KonBexknusi, TEIIonpoBOJHOCTD,
U3IIy4eHUe

KonmmuaectBo TennoTel. TemIoéMKOCTh
Tena. Y 1eIbHas U MOJISIpHAst
TEINIOEMKOCTH BelllecTBa. Y ACIbHas
TEIJIOTa CTOPAHUS TOILIIMBA

PacuéT xonmdecTBa TENIOTHI IIpu
TCILIonepeaaqyc

[TonsiTue 06 aguabaTHOM IMpoOIECCe.
[TepBbIii 3aKOH TEPMOAMHAMHUKHI

KonnuecTBo TemioTs! u pabora Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU
T]1 cuctemsl

BTopoii 3ak0H TEpMOIMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. Heobpatumocts
MPUPOAHBIX MPOLECCOB

IIprHIMITBI AEHCTBUS TEMIIOBBIX
mamuH. KITJ]

MakcumanbHoe 3HaueHue KITJ. [{ukin
Kapno

Pemenue 3amau

IKOJIOTHYECKHE aCIIEKTHI
HCIIOJIb30BaHUS TEIUIOBBIX JIBHTATEIIEH.
TennoBoe 3arpsi3HEHUE OKpYXKarolen
cpenbl

Penrtenue 3anau

bu6nuoreka [IOK
https://m.edsoo.ru/157b54cd

bu6nmoreka [IOK
https://m.edso0.ru/7ba67355

bu6nmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bubnnoreka IIOK
https://m.edso00.ru/d8098824

bubnnoreka IIOK
https://m.edsoo.ru/b047alcd

bu6nuoreka [IOK
https://m.edsoo.ru/c6f4f464

bu6nuoreka [IOK
https://m.edsoo.ru/2e945513

bubmmoteka [IOK
https://m.edsoo.ru/fe3857b9

but6mmoreka [IOK
https://m.edsoo.ru/b3efal8b

but6mmoreka [IOK
https://m.edso00.ru/9867aaa’

but6mmoreka [IOK


https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN
o Teme "Tepmoaunamuka. TernnoBsie
MaluHe!"

KonTtponsHast pabora o Teme
"Tepmonunamuka. TennoBbie MaTuHbI"

[TapooGpa3oBaHre U KOHIEHCAITUSA.
Hcnapenue u kunenue. Y genpHas
TETIOTa TapooOpa3oBaHuUs

HacplieHHbIe ¥ HEHACHIIIICHHBIE MTaphI.
KavecTBeHHast 3aBUCUMOCTD TNIOTHOCTH
U JIaBJICHUS HACBIIIIECHHOTO 1apa OT
TEMIIEPATYPBl, UX HE3aBUCUMOCTD OT
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
JaBJICHUA B  KUAKOCTU

BrnaxxnocTs Bo3ayxa. AGCONIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

Pemenne 3agau

TBépnoe teno. Kpucramnmueckue n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

[InaBrneHue u KpUCTAIIN3ALINS.

VY nenbHas TeoTa IJIaBICHHUS.
Cyb6numarus

Hedopmaruu TBEpAOTO TENA.
Pactsoxenue u cxxarue. Cnpur. Monynb

https://m.edso0.ru/c8c70432

bu6nuoreka [JOK
https://m.edsoo.ru/28d62b3f

bu6nmmoreka [IOK
https://m.edso0.ru/1b6e26¢5

bubmuorexa [JOK
https://m.edso0.ru/6f8e6777

bubnuorexa [JOK
https://m.edsoo.ru/f5¢17d02

bubnuoreka [IOK
https://m.edsoo.ru/30ebbb79

bu6nuoreka [IOK
https://m.edsoo.ru/18e95ff3

bu6nuoreka [IOK
https://m.edso0.ru/20a88a03

but6mmoreka [IOK
https://m.edsoo.ru/6ee91e9f

but6mmoreka [IOK
https://m.edsoo.ru/dalaabl10



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
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IOmnra. Ilpenen ynpyrux nedopmannit
TermoBoe pacimpeHue XKUAKOCTEN U
TBEPABIX Te. AHTAPMOHH3M TETUIOBBIX
KoJIe0aHUH YacTHUI] BEIIeCTBA

[IpeoOpazoBanue 3HEpruu B (Ha30BBIX
nepexoaax

YpaBHeHHe TEII0BOro OangaHca

Pemenne 3agau

[ToBepxXHOCTHOE HATSKEHHE.
Kanunnspusie sinenus. J{aBiaenue noa
HCKPUBJICHHON TTOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca

O06o0011eHre U cUcTeMaTU3alus 3HAaHUN
1o TemMe "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBble nepexoas!”

KonTposnbHas pabora no teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da30BbIe IEPEXOBI"

OnexTpu3anus Tea U e€ IposBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3apsoB. [[poBogHUKH,
JTUDJICKTPUKA U TTOJTYIIPOBOTHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHHUs DIECKTPHIECKOTO
3apsaaa

Bzaumopeinicteue 3apanoB. Toueunsie

bu6nmoreka [IOK
https://m.edsoo.ru/7ba5edf2

bu6nuoreka [JOK
https://m.edsoo0.ru/97a0672f
bu6nuoreka [IOK
https://m.edsoo.ru/ab1521fb

bubnuorexa [JOK
https://m.edsoo.ru/8ab7f40d

bubnuorexa [JOK
https://m.edsoo.ru/b42f1f97

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢c

bubmmoteka [IOK
https://m.edsoo.ru/7dc2a739

bu6nuoreka [IOK
https://m.edsoo.ru/laff445f

bu6nuoreka [IOK
https://m.edsoo.ru/f49afd24

bu6nuoreka [IOK


https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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3apsasl. 3akoH Kynona

Penrtenue 3amau

Onektpuueckoe notie. Ero neiicteue Ha
AJICKTPUUYCCKUE 3aPsIIbI

Hanps>k€HHOCTB 2IEKTPUYECKOTO MOJIS.

[IpoOHnpiit 3apsn. Jlunun
HanpsHKEHHOCTH 3JIEKTPUUECKOTO MOJIS.
OnHOPOIHOE NEKTPUYECKOE 110JIE

IloTeHIMAILHOCTD
ANEKTPOCTATHYECKOTO 1MoJsi. Pa3HOCTH
MOTEHIIMAJIOB U HAIIPS)KEHUE

[ToreHunanpHas SHEPrUs 3apsiia B
JIIEKTPOCTaTUYECKOM Mose. [loreHnnnan
DIIEKTPOCTATUYECKOTO TTOJIS

CBs13b HaNPSKEHHOCTH OIS U

Pa3HOCTH MOTEHLIUAJIOB JUIs

IIEKTPOCTATUYECKOTO MOJIs
[TpyHIMI CynepnO3ULMH
INEKTPUUYECKUX TOJIEH

Pemenue 3amau

[Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsHKEHHOU chepbl
ITone paBHOMEPHO 3apsiKEHHOTO MO
00bémy mrapa. [1oe paBHOMEpHO
3apsHKEHHON OECKOHEYHOU MITOCKOCTH

https://m.edso0.ru/445b7746

bu6nmoreka [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bu6nuoreka [IOK
https://m.edsoo.ru/05c6bfal

bubnnoreka IIOK
https://m.edsoo.ru/3dac6957

bubnnoreka IIOK
https://m.edso0.ru/80021447

bu6nuoreka [IOK
https://m.edsoo.ru/af5fa389

bu6nuoreka [IOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfe4a6c

but6mmoreka [IOK
https://m.edsoo.ru/5a582263

but6mmoreka [IOK
https://m.edsoo.ru/b297b5c3

bu6nuoreka [IOK
https://m.edsoo.ru/f7a665ee



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
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[IpoBOAHUKY B 3JIEKTPOCTATUYECKOM
noje. YcioBre paBHOBECHS 3apsi10B

JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKU B
JJIEKTPOCTATUYECKOM I10JI€

Konaencarop. D1eKTpoEMKOCTh
KOHJEHCATOpa. DIEKTPOEMKOCTD
IUIOCKOTO KOH/IEHCATOopa

Hapanneanoe COCANHCHUC
KOHIACHCATOPOB

IlocienoBaTenbHOE COETUHEHNE
KOHJIEHCATOPOB

DHeprus 3apsKEeHHOr0 KOHEHCAaTopa

Pemenue 3amau

JIBr>keHuMe 3apsKEHHON YaCTHUIIbI B
OZHOPOJHOM BJIEKTPUUECKOM I10JIE

Pemenue 3agau

O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
o Teme "DnekTpuueckoe mnoie"
KonTponbsHast pabota o Teme
"Onexrpuueckoe noiue"

Cwuna toka. [TocrtosgaabIi TOK. Y Ccl0BUS
CyIIIECTBOBAHUS TTOCTOSTHHOTO
AJIEKTPUIECKOTO TOKA

Hctounuku Toka. Hampsokenue u 31C

bu6nuoreka [IOK
https://m.edsoo.ru/32405eab

bu6nmoreka [IOK
https://m.edsoo.ru/060ebab5

bu6nmoreka [IOK
https://m.edso0.ru/845b4f73

bubnnoreka IIOK
https://m.edsoo.ru/d11e8ce?

bubmuorexa [JOK
https://m.edso0.ru/1e992920

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

bubnuorexa [JOK
https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040

bu6mmoteka [IOK
https://m.edsoo.ru/8341d6ac

bu6nuoreka [IOK
https://m.edsoo.ru/5752603f

but6mmoreka [IOK
https://m.edsoo.ru/cefe90e9

but6mmoreka [IOK
https://m.edso00.ru/233311b5

bu6nuoreka [IOK
https://m.edso00.ru/0839al115



https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
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3akoH OMa aJ1s yyacTKa LEnHu.
DJEeKTPUYECKOE CONIPOTHUBIICHHUE

3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOTO NIPOBOJTHHUKA OT €T0
JUIMHBI ¥ TUIOLIA/IU TIONEPEYHOTO
CeUCHHS

VY nenpHOE CONPOTUBIICHUE BELIECTBA.
Pemenue 3amau

HOCHGHOB&TGHBHOG, mapajujicibHOC,
CMCIIAHHOC COCAMHCHHUEC ITPOBOJHHUKOB

Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
neneil. [IpaBuna Kupxroga

Pemenue 3amau

Pabota anekTpuueckoro Toka. 3akoH
Hxoyns —Jlenna

Pemenue 3agau

MOIITHOCTh IEKTPUIECKOTO TOKA.
TernnoBast MOIITHOCTb, BhIJIENIsIeMas Ha
pesucrope

Pemenue 3amau

OJ1C 1 BHyTpEeHHEE CONPOTUBIIEHUE
HMCTOYHUKA TOKA

3axoH OMa a1 OJTHOM (3aMKHYTOM)
IIEKTPUYECKON LIENN

Pemenue 3agau

bu6nuoreka [IOK
https://m.edsoo.ru/f14f251e

bu6nmoreka [IOK
https://m.edsoo.ru/95fcdf51

bu6nmoreka [IOK
https://m.edsoo.ru/437f8300

bubnnoreka IIOK
https://m.edsoo.ru/236f7e07

bubnnoreka IIOK
https://m.edso00.ru/1794cf37

bubmuorexa [JOK
https://m.edso00.ru/3881b469

bu6nuoreka [IOK
https://m.edsoo.ru/a3605c5c¢c

bu6nuoreka [IOK
https://m.edsoo.ru/6761bfof

bu6nuoreka [IOK
https://m.eds00.ru/99750a6f

bu6nuoreka [IOK
https://m.edsoo.ru/eb72fc24

bu6nuoreka [IOK
https://m.edsoo.ru/72d453af

but6mmoreka [IOK
https://m.edsoo.ru/221f40fb

but6mmoreka [IOK



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
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MoONIHOCTh HCTOYHUKA TOKA

KOpOTKOC 3aMbIKaHUE

KOHI[CHC&TOp B IICIIH ITOCTOSIHHOTI'O
TOKa

Pemenue 3amau

Pemenue 3agay mo reme "IlocTOSHHBIN
SJIEKTPUYECKUM TOK"

Pemenue 3amau nmo teme "I1oCcTOSTHHBIH
AIIEKTPUYECKUI TOK"

Pemenne 3agau mo treme "I1locTOSIHHBIH
3JIEKTPUYECKUN TOK"

O06o0011eHre U cucTeMaTH3alus 3HaHUN
110 TeMe "[10CTOSHHBIN 2IEKTPUUECKUI

TOK
KonTposnbHas pabota no teme

"TTocTOsIHHBIN AMEeKTpUYECKUil TOK"

DnexTpuyeckas MpoBOAUMOCTh
Pa3JINYHBIX BEIIECTB. DIIEKTPUUECKUI
TOK B MeTaiiax. CBEpXIpOBOAUMOCTD

DNEKTPUYECKUH TOK B pacTBOpPax U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI
@Dapazes 171 3IEKTPOoIn3a

DneKTpuueckuil Tok B razax. [lnasma

https://m.edso00.ru/3580b679

bu6nuoreka [IOK
https://m.edsoo.ru/a0ae51d8

bu6nmoreka [IOK
https://m.edsoo.ru/546f5632

bu6nuoreka [JOK
https://m.edso0.ru/35368f3e

bubnnoreka IIOK
https://m.edsoo.ru/4410cef0

bubnnoreka IIOK
https://m.edsoo.ru/a7340a29

bubmuorexa [JOK
https://m.eds00.ru/744261b8

bubmuorexa [JOK
https://m.edsoo.ru/eb5d4687

bu6mmoteka [IOK
https://m.edsoo.ru/bfd7a050

bubmmoteka [IOK
https://m.edsoo.ru/1885ddf1l

bu6nuoreka [IOK
https://m.edso0.ru/da794295

bu6nuoreka [IOK
https://m.edsoo.ru/4b423491

but6mmoreka [IOK
https://m.eds00.ru/92d92f76



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
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DNEKTPUUECKUH TOK B BaKyyMe.
BakyymHbIe ipu6opbI

DIIEKTPUUECKHUI TOK B
MOJTYTIPOBOTHUKAX

[MomynpoBoAHUKOBBIE TPUOOPHI

DuU3nYeCcKui MPAKTUKYM 10 TEME
"M3mMepeHune CUibl TOKA M HAMIPSHKSHUS
B IIeTIH TOCTOSIHHOTO TOKA MIPY TIOMOIIIN
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOI
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus: GPU3NYECKUX BETUUHH MIPH
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKECHHUS
C LENIbIO OIPEIEIECHUS MTHOBEHHOMN
ckopocTH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW IJI0cKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITyTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydeHue ABUKEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/2E+160

bu6nmoreka [IOK
https://m.edsoo.ru/ab61c660

bu6nmmoreka [IOK
https://m.eds00.ru/83622200

bubnnoreka IIOK
https://m.edsoo.ru/5643ea56

bubmmoreka [IOK
https://m.edsoo.ru/f6292f5f

but6mmoreka [IOK
https://m.eds00.ru/6960b6ef

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



https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
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TeNa, OPOIIEHHOT0 TOPU30HTAIBHO"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"N3y4yeHue qBUKEHMS TeJa 110
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopoctbio" wiu "HccnenoBanue
3aBHCUMOCTH MEPHOAA O0paICHUs
KOHHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIEH CUITBI
U JIBUKEHUH OpyCKa 110 HaKJIOHHON
mnockoctu" uinu "IIpoBepka runoTessbl
0 HE3aBHCHUMOCTH BPEMEHH JIBH>KECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3alaHHO€ PacCTOSIHUE OT €ro Macchl"”

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIMUX B IIPYKUHE
U pE3UHOBOM 00paslie, OT UX
nepopmanun” unu "M3ydyenne
JBUKEHUSI CHCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JETKUii
650K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue korppuiienTa TpeHus no
BEJIMYMHE YIIIOBOTO KO3 PUIreHTa
3apucumocT Frp(N)" unu
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM

bu6nuoreka [JOK
https://m.edsoo.ru/bcf53514

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

bu6nuoreka [IOK
https://m.edsoo.ru/b55b81al

bu6nuoreka [IOK
https://m.edsoo.ru/b83b1607



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
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KO3 PHULIHEHTOM TpeHHS" HITH
"U3ydyeHue IBU>KEHUS Ipy3a Ha Baly C
TpeHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycloBU paBHOBECHUS
TBEPAOTO TEJIA, UMEIOILETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHUITEIHOB U pacy€T CUII
ynpyroctu" uinn "U3yuenue
YCTOMYMBOCTH TBEPAOIO TeNa,
HMMEIOIIETO TUIOMIAab OMOphI"

DuU3nYECKUi MIPAKTUKYM I10 TEME
"N3mepenune umnyibca Tena mno
TopMO3HOMY IyTH" unu "M3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOUIISI M1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
win "VMccnenoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicteun" unu "M3mepenune
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY ITyTH"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" wUiu
"HM3y4eHne n30X0pHOro mpouecca” nin
"N3yuenne nzobapHoro mporecca uiu

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4{7

bubmmorexa [JOK
https://m.edsoo.ru/856fb28e

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
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"ITpoBepka ypaBHEHUS COCTOSTHUSA"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"Usmepenue yaenbHOM TemioéMkocTu"
uin "UccnegoBanue nporecca
OCTBIBaHMS BEUIECTBA" WM
"HccnenoBanue aanadaTHOro
nponecca’ wim "M3yuenne
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIICHUS KUIKOCTEH"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIOTh
raBiaeHus apaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapoB" WU
"N3mepeHune abCOMOTHOM BIaXXHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHnun". Uzmepenue
Kod(uUIMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus YJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
U3ITy4EHUs CBETOAMO01A" NN
"N3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHoCcTH
MOTEHLNANOB (HaNpsKEHUs ) IPU

bu6nuoreka [IOK
https://m.edsoo.ru/2f2faa61

bu6nuoreka [IOK
https://m.edsoo.ru/6bla23b5

but6mmoreka [IOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

159

160

161

162

163

164

MOCJIEIOBATEILHOM COEANHEHUN
KOHJICHCATOPOB"

Pu3N4eCKui IPAKTUKYM 110 TEME
"HccnenoBanue cMEUIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3mepeHue yaeapHOro
COIPOTHBIICHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CUJIBL
TOKA OT HAIPSKEHUS JJIS JIAMIIbI
HakaJuBaHus"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"N3Mepenue 3apsia 0JJHOBAJICHTHOTO
noHa" uinu "Uccnenosanue
3aBUCUMOCTH CONPOTUBIICHUS

TEPMOPE3UCTOPA OT TeEMIIEepaTyphl" win

"CHsiTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”

PesepBHbIit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH 10 TeME
"KunemaTtuka"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH [0 Teme
"Inaamuka"

PesepBHbIil ypok. O0001IeHNE H
CHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"Craruka TBEepaoro rtena"
PesepBHbIil ypok. O0001IeHHE 1
CUCTEeMaTH3alMsl 3HaHHUH 10 TeMe

bu6nuoreka [JOK
https://m.edso0.ru/2b179d98

bubmuorexa [JOK
https://m.edso0.ru/64b6e901

bubnuoreka [IOK
https://m.edsoo.ru/ed017d93

but6mmoreka [IOK
https://m.edso0.ru/3149956b

but6mmoreka [IOK
https://m.edsoo.ru/0f9752ac

bu6nuoreka [IOK
https://m.edsoo.ru/6c0df9cc



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

165

166

167

168

169

170

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

"3aKOHbBI COXpaHEHUsl B MEXaHUKe"

PesepBHbIil ypok. O0001ICHNE U
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTU3alMs 3HAHUH 10 TEME
"Tepmonunamuka. TemioBbie MaTUHBL"

PesepBHblii ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

PesepBHblii ypok. O60011eHNE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Dnexrpuueckoe noiue"

Peseprubriit ypok. O60011eHIE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"ITocTOSHHBIN NEKTPUYECKUH TOK"
Peseprubiit ypok. O600111eHIE U
CUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"ToKM B pa3Iu4HbIX cpenax”

170

16

bu6nmoreka [IOK
https://m.edsoo.ru/de148976

bu6nmoreka [IOK
https://m.edsoo.ru/Obcc77cl

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

bubnnoreka IIOK
https://m.edsoo.ru/f2381c0c

bubmmoteka [IOK
https://m.edsoo.ru/3cae6dal

bu6nuoreka [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Ne
n/n

Tema ypoka
P Kosun4vecTBo 4acoB
KonTpoasubie IIpakTuuyeckue
Bceero
padoThI padoThI

BzaumojeiicTBre TOCTOSTHHBIX
MarHuTOB U MTPOBOJHUKOB C
TOKOM. MarauTHoOE II0JIe.
['mnore3a Amnepa

BexTtop MarHuTHOM UHAYKIIHH.
[IpuHIMI cynepno3uuu
Mar"HuTHBIX ToyeH. JIuauu
MAarHUTHON UHIYKIIHA

MarauTtHoe 1ose NpoBOJHMKA C
ToKoM. OnbIT Opcrena

Cuna Amnepa, e€ HanpaBJIeHUE U
MOJ1YJIb

Pemrenue 3amau

[IpumeHeHne 3akoHa Amriepa.
DIEeKTPOU3MEPUTEIBHBIE
prOOpbI

Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAYJb. JIBUKEHUE 3apsKEHHON

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/487a8593

bu6mmoreka [JOK
https://m.edsoo.ru/4clabccb

bu6mmoreka [IOK
https://m.edsoo.ru/d35d5262

bubmuoreka [JOK
https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [JOK
https://m.edsoo.ru/ad7718d7

bu6nmoreka [JOK
https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

10

11

12

13

14

15

16

17

18

19

YaCTHULIBI B OAHOPOJHOM
MAariuTHOM I10JI€

Pemenue 3agau

Pa6ota cunbl Jlopennia

Pemenue 3amau

MarauTtHoe 1noJje B BEeIECTBE.
®deppoMarHeTHKy, napa- u
JTMaMarHeTUKH

OCHOBHBIE CBOWCTBA

dbeppomarnetukoB. [Ipumenenue

beppomMarHeTUKOB

Pemenue 3agad mo reme
"Maruurtsoe moJje"
Pemenue 3agau mo reme
"Maraurtsoe nosne"

SIBneHne ANeKTPOMArHUTHOM
nHaykuu. [loTok BekTopa
MarHUTHON HHIIYKIIUU

OJIC nHaykmu

3aKOH JIEKTPOMAarHUTHON
nHaykiuu Gapanes

BuxpeBoe a1ekTprudeckoe mnosie.

Toxu ®dyko
OJ1C MHAYKIMY B ABUKYIIUXCS

bubmuoreka [JOK
https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
https://m.edsoo.ru/d518be4b
bu6nuoreka [JOK
https://m.eds00.ru/93617bd9

bubnnoreka IIOK
https://m.edso0.ru/30ff9608

bubnnoreka IIOK
https://m.edso0.ru/0b58190a

bu6nuoreka [IOK
https://m.edsoo.ru/5b55c307

bubmmoteka [IOK
https://m.edsoo.ru/41c4ae8a

bubmmoteka [IOK
https://m.edsoo.ru/b3efalcl

but6mmoreka [IOK
https://m.edso00.ru/48150bd8

but6mmoreka [IOK
https://m.edsoo.ru/a6dec188

bu6nuoreka [IOK
https://m.edsoo.ru/15abe140

bu6nuoreka [IOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140

20

21

22

23

24

25

26

27

28

29

30

MIPOBOJHUKAX

Pemenue 3amau

[IpaBuio Jlenna

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B LEIIH
IIOCTOSIHHOT'O TOKa

SBnenue camounaykiuu. 3/C
CaMOWHTyKITUT

DHeprus MarHUTHOTO OIS
KaTYIIKU C TOKOM.
DNeKTpOMarHuTHOE MoJIe

Pemenue 3amau

OO0001IeHNE U CHCTEMATH3aIIH
3HAHUM 110 TeMe
"OnexTpoauHamuka'
KonTposnbHas pabora no teme

"DnexkTpoauHaMuKa"

KonedarensHas cucrema.
CBo0OogHbBIE KOJIEOaHMS.
[Mapmonnueckue konedaHus

Kunemaruueckoe u
IUHAMHYECKOE OIHCAHNE
Kone0aTeIbHbIX ABMKEHHI

DHepPreTU4ecKoe ONUCaHUE.

BriBoa quHAMHYECKOr0 OIMCaHUS

https://m.edsoo.ru/0235cc02

bu6nmoreka [IOK
https://m.edsoo.ru/4dfda618

bu6nuoreka [IOK
https://m.edsoo.ru/bbc22726

bu6nuoreka [IOK
https://m.edsoo.ru/621eae9d

bubmuorexa [JOK
https://m.edsoo.ru/7ee60ca8

bubnnoreka IIOK
https://m.edsoo.ru/b3cOad1l

bubnnoreka IIOK
https://m.edsoo.ru/88f69d2b

bubmmoteka [IOK
https://m.edsoo.ru/76484025

bu6mmoreka IIOK
https://m.edsoo.ru/8ae09b98

bu6nuoreka [IOK
https://m.edsoo.ru/7c1db385

bu6nuoreka [IOK
https://m.edso0.ru/87ce9498

but6mmorekxa [IOK
https://m.edso00.ru/e3c99692



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

31

32

33

34

35

36

37

38

39

FapMOHHYECKHUX KOJIeOaHUN U3 UX
JHEPreTUYECKOro 1
KMHEMAaTUYECKOI0 OIKMCaHUs

Awmrutyaa u ($asa kojaedbaHui

[Tepuon u yacToTa KOJICOAHMIA.
[Tepuroa MasbIx CBOOOTHBIX
KOJICOaHUN MaTeMaTHYECKOTO
MmasTHUKA. [lepruo; cBOOOIHBIX
KOJICOAHUH TMPYKHUHHOTO
MasiITHUKA

3aryxaroiye KojaeoaHusl.
BoinyxaeHnbie Koie6aHusl.
Pe3onanc

ABTOKOJIEOaHUSA

Pemenue 3agau

VYpok-koHpepeHIus
"MexaHnueckue KoyiebaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX "

O00011eHHE U CUCTEMATU3 AL
3HAaHUU 10 TeMe "MexaHnyecKue
KosieOanusa"

DNEeKTPOMAarHUTHBIE KOJICOaHMUS.
KonebarenbHblit KOHTYD
®opmyna Tomcona. Csi3b
aMILTUTY/BI 3apsia KOHICHCATOpa

bu6nuoreka [IOK
https://m.edsoo.ru/7a0c439a

bubmnoreka IIOK
https://m.edso00.ru/e0399319

bubnnoreka IIOK
https://m.edsoo.ru/72e¢93d09

bu6mmoteka [IOK
https://m.edsoo.ru/6add2644
bubmmoteka [IOK

https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5

bubmmorexa [JOK
https://m.edsoo.ru/8ef587be

bu6nuoreka [IOK
https://m.edsoo.ru/eb84182f

but6mmoreka [IOK
https://m.edsoo.ru/d4adabde

but6mmorekxa [IOK
https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

40

41

42

43

44

45

46

47

48

49

C aMIUIUTYJIOM CHJIbI TOKA B
K0J1e0aTEeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B
HJICaJIbHOM KOJIe0aTeIIbHOM
KOHTYpE

3aryxarInue JIeKTPOMarHUTHBIC
KosieOaHus. BeIHYXIeHHBIC
3HeKTpOMaFHI/ITHI)I€ KOH€6aHI/I${

Ilepemennsiit Tok. Peaucrop u
KOHJICHCATOp B LIENU
IIEPEMEHHOTI0 TOKa

Karymika MHIyKTUBHOCTH B LIeNIU
IIEPEMEHHOTI0 TOKa

3akoH OMa 151 DJIEKTPUYECKON
L[ENU MIEPEMEHHOT0 TOKa
MoIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U
HaIpPsSDKEHUs

Pe3oHaHC B 25IeKTpUUYECKON LIENU

Penrtenue 3anau

WneansHbIil TpaHchopmatop.
[TpousBoacTBO, Nepenaya u
noTpedeHue IIEKTPUUECKOH
SHEPrUuu

OKOJIOTUYECKUE PUCKU IIPH

bu6nuoreka [IOK
https://m.edsoo.ru/d1e2d543

bu6nuoreka [IOK
https://m.edsoo.ru/5e668619

bubnnoreka IIOK
https://m.eds00.ru/84836152

bubnnoreka IIOK
https://m.edsoo.ru/cfa307af

bubnuorexa [JOK
https://m.edsoo.ru/8bae38e6

bu6nuoreka [IOK
https://m.edsoo.ru/lcac6céc

bu6nuoreka [IOK
https://m.edsoo.ru/087506df

bu6nuoreka [IOK
https://m.edsoo0.ru/al6836a4

bu6nuoreka [IOK
https://m.edso0.ru/f97418ae

bu6nuoreka [IOK


https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae

50

51

52

53

54

55

56

57

58

59

MPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHH B MIOBCEAHEBHON
KU3ZHU

Penrtenue 3amau

Pemenue 3amau

O00011IeHNE U CUCTEMATH3AIMS
3HAHHUH 10 TEME
"DneKTpOMarHuTHbBIE KoneOaHus"
MexaHn4eCKHUE BOJIHEL.
XapakTepuCTUKU MEXAaHUIECKUX
BOJIH

CBoliicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKkTEPUCTUKH 3ByKa

WNHuppa3Byk u ynpTpasBykK.
[IIymoBoe 3arps3HeHHE
OKpYXKaroIlen cpebl

Pemenue 3amau

ONeKTPOMarHUTHHIE BOJHBI.
N3iydeHue 351eKTpoOMarHuTHBIX
BOJIH

DOHeprus 31eKTPOMarHUTHBIX
BosIH. CBOlicTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/a6f74d93

bu6nuoreka [IOK
https://m.edsoo.ru/ee6677ed
bu6nuoreka [IOK
https://m.edsoo.ru/7cab59f8

bubnnoreka IIOK
https://m.edso0.ru/401024a9

bubnnoreka IIOK
https://m.edsoo.ru/a58e109f

bubmmoteka [IOK
https://m.edsoo.ru/d9ae1000

bu6mmoteka [IOK
https://m.edsoo.ru/138h6f09

bubmmoteka [IOK
https://m.edsoo.ru/7380038f

but6mmoreka [IOK
https://m.edsoo.ru/cfd918bf

but6mmoreka [IOK
https://m.edsoo.ru/714e5dbl

bubmuorexa [JOK
https://m.edsoo.ru/d01b818c



https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
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61

62

63

64

65

66

67

68

[IIxana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHLIMTIBL paAHOCBS3U U
TeneBueHus. Pagquonokanuys.
DNEeKTpOMarHUTHOE 3arpsi3HEHNE
OKpY’KaroIen cpesibl
KonTposabHas padbora no teme
"Konebanus 1 BOJTHBI"

Caer. 3aKOH NPSMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

Pemenue 3agau Ha npUMEHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

Otpaxenue csera. [1nockoe
3epkano. Cepudeckoe 3epKaio

IIpenomnenue csera.
AOCOIIOTHBIN U OTHOCUTEIbHBIH
MOKa3aTellb MPEeJIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroa moaHoro
BHYTPEHHETO OTPaKEHUS

Pemienne 3amaq Ha MMPUMCHCHUC
3aKOHOB OTPAXXCHHA U
MMPECIOMJIICHUA CBETA

Xonx nyudeit B mpusmMe. Jucnepcus
cBeta. ClIOXHBIN cocTaB 0eoro
cBeta. Ilger

bu6nuoreka [IOK
https://m.edsoo.ru/49belf9e

bu6nuoreka [IOK
https://m.edso00.ru/9f96f1f8

bubnuorexa [JOK
https://m.edsoo.ru/4f7985a0

bubnnoreka IIOK
https://m.edso0.ru/f9566406

bubnnoreka IIOK
https://m.edsoo.ru/ea32d455

bubmuorexa [JOK
https://m.edsoo.ru/a005d2bb

bu6nuoreka [IOK
https://m.edsoo.ru/bc2e55cd

bu6nuoreka [IOK
https://m.edso0.ru/49d830a9

bu6nuoreka [IOK
https://m.edsoo.ru/d8elc3be



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
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JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKas CHJIA JINH3BI

[Toctpoenne nzobpaxxeHuii B
JMH3aX U UX CUCTEMaX.
YBennueHue JIMH3bI

Pemmenue 3aa4 Ha mocTpoeHue
M300paXKeHH, MOJIy4aeMbIX C
MTOMOIIIBIO JINH3

I'ma3 xak onTuyeckas cucreMa

Pemrenne 3anayu. [Ipenens
MIPUMEHUMOCTU IT'€OMETPHUUYECKOI
OIITHUKH

CKOpOCTB CBC€Ta U MCTOAEI €€
HU3MCPCHUMA

Hucnepcus ceera

WNutepdepenuus ceta

KOFGpeHTHLIC HCTOYHUKH.
Ycaopus Ha6J'IIOI[eHI/I$I
MaKCUMYMOB U MUHUMYMOB

Pemenue 3amau
[Ipumenenne uuTeppepeHInu

Judpaxuus ceera

bu6nuoreka [IOK
https://m.edso00.ru/60441359

bu6nuoreka [IOK
https://m.edsoo.ru/bb53b1d5

bu6nuoreka [IOK
https://m.edsoo.ru/5a868f09

bubmuorexa [JOK
https://m.edsoo.ru/ecd480a2

bubmuorexa [JOK
https://m.edsoo.ru/cd174a10

bubmnoreka IIOK
https://m.edsoo.ru/f32aab06

bubmmoteka [IOK
https://m.edsoo.ru/lel6cc6e

bubmmoteka [IOK
https://m.edsoo.ru/5fc0c638

bubmmoteka [IOK
https://m.edsoo.ru/c6416d48

but6mmoreka [IOK
https://m.edsoo.ru/3061de2b
but6mmoreka [IOK
https://m.edso0.ru/668edbc8

bu6nuoreka [IOK
https://m.edso0.ru/12ed04b5



https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
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Judpakumonnas pemeérka.
YcnoBue HaOIIOICHHS TTIaBHBIX
MaKCHMYMOB

Pemenue 3amau

ITonepedyHOCTH CBETOBBIX BOJIH.
Ilonmapuszanus ceera

Pemenue 3amau

CBeTOBBIC ABJICHHS B IPUPOIE

O0001IEHNE U CUCTEMATHA3AIMS
3ganni o reme "Onruka"

KoHTpoinbHas pabota 1o Teme
«Onruka

FpaHI/II_IBI MNPUMCHUMOCTU
KJIACCHYECKOM MEXaHUKHU. 3aKOHBI
QJICKTPOAUHAMUKHN U IPHUHIHAIL
OTHOCHUTCIIBHOCTHU

IToctynatel cnenuaibHON TEOPUH
OTHOCHUTEIIHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus

Jlopenua. YcnoBue NpUYMHHOCTH.

OTHOCHUTEILHOCTh
OIHOBPCMCHHOCTHU. 3aMeI[J'ICHI/IC
BPEMCHH U COKpAIICHUC NJINHBI

DHeprus 1 UMITYJIbC

bu6nuoreka [IOK
https://m.edso00.ru/f998d964

bu6nuoreka [IOK
https://m.edsoo.ru/d58c411a

bu6nuoreka [IOK
https://m.edsoo.ru/e9890fe9

bubmuorexa [JOK
https://m.edsoo.ru/c56c8158
bubnnoreka IIOK
https://m.edsoo.ru/0b36363d

bubnnoreka IIOK
https://m.edsoo.ru/8a14748b

bubmuorexa [IOK
https://m.edsoo.ru/82315dd4

bubmmoteka [IOK
https://m.edsoo.ru/c9bd77cb

bubmmoteka [IOK
https://m.edsoo.ru/c56f05ch

but6mmoreka [IOK
https://m.edsoo.ru/d83742bb

but6mmoreka [IOK


https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
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pGHHTHBHCTCKOﬁ JaCTHUIIbI

CB3b Macchl C SJHEPTUEH U
UMITYJIbCOM PEJIATUBUCTCKON
4acTULIbI. DHEPIUsl TOKOS

PaBHOBecHOE TeIIOBOE
HN3TYy4CHUC

3akoH cMeneHus Buna

I'unmoresza M. I1lnanka o kBaHTax.
DoToHEBI

DHeprusi 1 UMITYIIbC POTOHA

dotordpdexr. Onbiter A. T
CroneroBa. 3akoHbI poTor(dexTa
VYpaBHeHue DiHIITEIHA 17151
dotoaddekra. "KpacHas
rpanuna” gorosddexra
Jaaenne ceera. Onbrtel I1. H.
JleGenera

BoiHOBEIE CBOMICTBA YaCTUII

Bomnsl ne bpoins. JlnuHa BOIHBI
ne bpoiins u pasmeps! o0nactTi
JIOKAJIU3aluH IBHKYILEUCS
YaCTULbI
KopmyckysapHO-BOITHOBOI
IyaJln3M

Judpakius 37eKTpOHOB Ha

https://m.edsoo.ru/853a64fc

bu6nmoreka [IOK
https://m.edsoo.ru/b6258ffa

bu6nuoreka [IOK
https://m.edsoo.ru/f54035a5

bu6nuoreka [IOK
https://m.edsoo.ru/1c5ff752

bubnnoreka IIOK
https://m.edsoo.ru/a5ffa218

bubnnoreka IIOK
https://m.edsoo.ru/7fb307ec

bubnnoreka IIOK
https://m.edso00.ru/8c68e5b9

bu6nuoreka [IOK
https://m.edsoo.ru/01ef4556

bu6nuoreka [IOK
https://m.edsoo.ru/64b4f966

bubmmoteka [IOK
https://m.edsoo.ru/f59cfcec

but6mmoreka [IOK
https://m.edsoo.ru/5df8bafl

but6mmoreka [IOK
https://m.edsoo.ru/8ccab62a

but6mmoreka [IOK



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
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KpUcTajIax

Crnenuduka u3mMepeHuii B
Mukpomupe. COOTHOLIEHUS

HeonpeaenénHocrel [elizendepra

Pemenue rpaduyeckux 3amaq

Pemenne pacu€THbIX 3a1a4

KonTposabHas padora no tTemam:

"Ocnosel CTO",

"KopmyckynspHO-BOIHOBON

nyanuzm"

OMBITE IO HCCIICAOBAHUIO

crpoeHus aroMa. [lnanerapnas

Mozelnb aroma Pesepdopaa

IToctynatel bopa

Buasl ciektpoB. CriekTp ypoBHE#

OHCPIrur aroMa BOAOpOJda

CrnoHTaHHoOe U BBIHY>KACHHOC

M3JIy4eHHUE CBETa
Jlazep

Hyxknonnas mogens sigpa

I'eiizenbepra-MBanenko. 3apsina u
MaccoBO€ YMCIO sipa. M30Tomsl.

PannoakTuBHOCTH

3aKoH paJMOaKTUBHOTO pacraja.

https://m.edsoo.ru/30dbal8c

bu6nmoreka [IOK
https://m.edso0.ru/65783dec

bu6nmoreka [IOK
https://m.edsoo.ru/e70195bd

bu6nmoreka [IOK
https://m.edsoo.ru/ee9b3182

bubmuorexa [JOK
https://m.edsoo.ru/c3de891a

bubnuorexa [JOK
https://m.edso0.ru/312b750a

bu6nuoreka [IOK
https://m.edsoo.ru/404dfa9a

bu6nuoreka [IOK
https://m.edsoo.ru/cf74blla

bubmmoteka [IOK
https://m.edsoo.ru/f945d85c

but6mmoreka [IOK
https://m.edso0.ru/2288a0c4

but6mmoreka [IOK
https://m.edsoo.ru/34ada5de

but6mmorekxa [IOK


https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
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CBoiicTBa HOHU3UPYIOIIETO
usny4yeHus. Biusnue
pPaZOaKTUBHOCTH Ha KUBBIC
opranu3msl. Jlozumerpus

OHeprus CBA3U HYKJIOHOB B SIIpE.
Snepubie cunbl. Jledpekt maccb

anapa. SnepHble peakiuu.

Snepubie peakTopsl. I[Ipobaemsr 1
YIPaBISIEMOT0 TEPMOSAIEPHOTO

CHHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHS SJIEPHON YHEPTETUKU

Meto/ibl perucTpaiu u
HCCIICIOBAHUS DJIEMEHTAPHBIX
yactull. DyHgameHTanbHble
B3aMMOJIEUCTBUS. bapuoHBl,
ME30HBI U JICITOHEL.
[IpencraBnenue o CtangapTHOM
Mozaenu. KBapk-rimtooHHass MOAENb
aJpOHOB

®du3suka 3a npeaenamu

CrannmaptHoit monenu. Témuast

MaTepusi U TEMHasi YHEPTHUA. 1
EnuHcTBO m3nyueckoil KapTUHBI
Mupa

DTanbl pa3BUTHS ACTPOHOMUH.
3Ha4YeHHE ACTPOHOMUH

[TpuMeHuMOCTh 3aKOHOB (PU3UKU

JUIs OOBSICHEHUS TIPUPO/IBI 1
KOCMHYECKHX 00BEKTOB. MeTo Ibl

https://m.edsoo.ru/aab98bef

bubnnoreka IIOK
https://m.edsoo.ru/ff1758d0

bu6nuoreka [IOK
https://m.edsoo.ru/lac08a5b

bu6nuoreka [IOK
https://m.edsoo.ru/c026fd37

bu6nuoreka [IOK
https://m.edsoo.ru/ad73e145

but6mmoreka [IOK
https://m.eds00.ru/39c44028



https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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aCTPOHOMUYECKUX UCCIEIOBAHUI

CoBpeMEeHHbIC ONITHYECKUE
TEJIECKOIBI, PaIHOTEICCKOIIBI,
BHeaTMoc(epHast acTpOHOMUS

Bun 3sé3nnoro neba. Co3Be3nus,
SIpKHE 3BE3bI, TIAHETHI, UX
BUIMMOE IBUKECHUE

Comnneunas cucrema. CoHIie.
ConHeuyHast aKTUBHOCTb.
Uctounuk sueprun CoJiHila u
3BE3

3BE3/bI, X OCHOBHBIE
XapakTepucTuku. [luarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 16l TIIaBHOMI
[IOCJIEI0BATEILHOCTH

BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPECTABIECHUS O
MIPOMCXOXKIACHUH U YBOJOIIH
ConHua u 3B€3/1. DTallbl )KU3HU
3BE3]

Mineynsiii [1yre — Hama
I'amaxkTnka. TUNIEI rajTakTHK.
UéEpHbie IbIpHI B iApax rajlaKTUK

Bcenennas. Pacivpenue

Bcenennoii. 3akon Xa06na.
Teopus bospuioro B3peiBa.

bu6nmoreka [IOK
https://m.edsoo.ru/4877aale

bu6nmoreka [IOK
https://m.edsoo.ru/aac588eb

bubnnoreka IIOK
https://m.edso0.ru/22748eb4

bubnnoreka IIOK
https://m.eds00.ru/42169944

bubmmoteka [IOK
https://m.edsoo.ru/b3cb766¢

bu6nuoreka [IOK
https://m.edsoo.ru/d09da494

bu6nuoreka [IOK
https://m.edsoo.ru/7cd10a0a

bu6nuoreka [IOK
https://m.edsoo.ru/3dbdf0d?2



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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PenukroBoe uznyuenue

MacmmrabHas CTpyKTypa
Bcenennoii. Meraranakruka

Hepeménnsie npobiieMsl
aCTPOHOMHUU

Pu3N4eCKul IPAKTUKYM 110 TEME
"UccnemoBaHue MAarHUTHOTO IIOJIS
IMOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOVCTB
(dbeppoMarHeTuKoB" uiIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3NUEeCKU IPAKTUKYM 110 TEME
"N3mepenue cuinsl AMiepa" wim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA'" MU
"OnpezeneHre MarHUTHON
WHIYKIIMH Ha OCHOBE U3MEPEHUS
cuiibl Ammnepa"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sSBIECHU
3JIEKTPOMArHUTHON UHIYKIIMK"
unu "OnpeneneHne HHAYKIANA
BUXPEBOIO0 MarHUTHOTO MOJIA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHU
camouHaykiuu'" wim "COopka
MOJIEJIH 2JIEKTPOMarHuTHOTO

bu6nmoreka [IOK
https://m.edsoo.ru/ce234633

bu6nuoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnnoreka IIOK
https://m.edsoo.ru/67361aef

bu6nuoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edso0.ru/c36658da

bu6nuoreka [IOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

134

135

136

137

138

139

reHeparopa"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"U3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U
IPYXUHHOI'O MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOro
TOKa Yepe3 MOoCIeI0BaTENbHO
coeTuHEHHBIE KOHICHCATOP,
KaTyILKY U pe3ucTop’ uin
"HccnemoBanue padoOThI
HMCTOYHHKOB CBETA B LIECTIH
MEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHue nokasarens
MpEIOMIIEHUA CTeKA" WIN
"TTonydyeHne n300paxeHus B
CHUCTEME U3 IUTOCKOI0 3epKajia u
JVH3BI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BEILIECTBA (Ha MPUMEPE KUAKHX

bu6nmoreka [IOK
https://m.edso0.ru/5d159d35

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

bubnuorexa [JOK
https://m.edso0.ru/89dc2d90

bu6nuoreka [IOK
https://m.edsoo.ru/b100661a

bu6nuoreka [IOK
https://m.edsoo.ru/42569eal

bu6nuoreka [IOK
https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
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muH3)" unu "U3mepenue
(OKYCHOTO PaCCTOSTHHS
paccerBaronuX JUH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpEPEHINN U TTOJIAPH3AIUN
ceera"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U
SHEPrUM PEISITUBUCTCKUX YaCTHULL
(o ¢oTorpadusim TpeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka
Ha OCHOBE HMCCJIEI0BaHUs
dororddexra" nnum
"UccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3pexEeHHOTr0 aTOMAPHOI0
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoM Punbepra”

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue painioakKTUBHOTO
¢doHa ¢ HCIOIB30BAHNUEM
nosumertpa" uinm "N3ydenue

bu6nuoreka [IOK
https://m.edsoo.ru/8b7ac737

bubnnoreka IIOK
https://m.edso00.ru/63756¢c47

bubmmoteka [IOK
https://m.edsoo.ru/eb916f82

but6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

but6mmorekxa [IOK
https://m.edsoo.ru/c3dabe6e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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[IOTJIOLLIEHUS OeTa-4acTull
alroMuHueM"

Pu3N4eCKui IPAKTUKYM 110 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUTSI OTIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3usi CeBepHOro Moymapus
U sipKue 3BE3/1b1" WK
"HaGnronenus B teneckor JlyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILJICHUI"

O06o01IeHre U cucTeMaTu3alus
3HaHui. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATIbHON B
ATUYECKOM cdepax NesTeTbHOCTH
YenoBeKa

O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo ¢pu3uku u
ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

O0600611eHNEe U CUCTEMAaTU3ALUS
3HaHui. Ponb ¢pusnyeckoii Teopun
B ()OPMHUPOBAHUY TIPEACTABICHUI
0 (pusmveckoi KapTHHE MHUpAa,
MecTO (PU3HUECKO KapTUHBI MUpa

bubnnoreka IIOK
https://m.edsoo.ru/1072021e

bu6nuoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6nuoreka [IOK
https://m.edsoo.ru/18f19f7c

bu6nuoreka [IOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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B 0011IeM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJIE
O00011IeHNE U CHCTEMATHU3AIINS
3Hanuii mo reMme "Kunemaruka"

O00011eHrEe U cCUCTEMAaTU3ALIIS
sgagui o teMe "Kunematuka"

O00011IeHNE U CUCTEMATH3AIUS
3HaHu# 1o Teme "Jlunamuka"

O0001IEHNE U CUCTEMATHA3AIMS
3ganni o reme "CraTtuka
TBeporo Tena'"

O00011IeHNE U CUCTEMATH3AIMS
3HAHUU 110 Teme "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

OO0001IeHNE U CHCTEMATH3aIIH
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

OO0001IeHNE U CHCTEMATH3aIIH
3HAHUM 10 TeMe
"Tepmonunamuka. TemnnoBbie
MalnHb"

O00011eHNe U CUCTEMATU3 AL
3HaHMUU 110 TeMe "ArperaTHble
coCTOSHUS BemecTBa. Pa3oBbIe
nepexonpr”

O00011eHNe U CUCTEMATU3 AL

bu6nmoreka [IOK
https://m.edsoo.ru/b032fc4b

bu6nmoreka [IOK
https://m.edsoo.ru/4e31b507

bubmnoreka IIOK
https://m.edsoo.ru/2dfbafch

bubmuorexa [JOK
https://m.edsoo.ru/3cca482e

bubmuorexa [JOK
https://m.edsoo.ru/32a4d1a0

bu6nuoreka [IOK
https://m.edsoo.ru/ed440ca8

bubmmoteka [IOK
https://m.edso0.ru/c63f7¢c10

but6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1

but6mmoreka [IOK


https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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3HaHUM 10 TeMe "DIeKTpUIecKoe
nosie"

O00011IeHNE U CUCTEMATHU3ALHS
3gauui 1o TeMe "llocToIHHBIH
AIIEKTPUYECKUH TOK"

O00011eHrEe U cCUCTEMAaTU3ALIIS
3HaHUH 110 TeMe "Toku B
pa3IuYHbIX cpenax”

O00011IeHNE U CUCTEMATH3AIUS
3HaHUH 110 TeMe "MarauTHoe
noJie"

Peseprublit ypok. O60011eHuE 1
CHCTEMATHU3aIUs 3HAHUH 10 TEME
"DjeKTpOMarHuTHas MHIyKus"

Peseprublit ypok. O60011eHIE U
CUCTEMATH3aIlMs 3HAaHUH 110 TEME
"Mexanndeckue KoieOauus"

PesepBHbIit ypok. O60011eHNE U
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"DreKTpOoMarHuTHbIE KosieOaHus "

PesepBHbIit ypok. O60011eHNE U
cUcTeMaTu3alus 3HaHUH 10 TeMe
"MexaHuveckue u
3JIEKTPOMAarHUTHBIE BOIHBI"

PesepBHrlit ypok. O6001ICHHE U
cUCTEeMaTH3allus 3HAHUH 110 TeMe
"Ontuka"

PesepBHbIil ypok. O6001IeHIE T

https://m.edsoo.ru/3bf0def9

bu6nuoreka [IOK
https://m.edso00.ru/71453ee6

bu6nuoreka [IOK
https://m.edso0.ru/3d40077a

bubnnoreka IIOK
https://m.edsoo.ru/3b4c06ae

bubnnoreka IIOK
https://m.edso00.ru/053e2248

bubmmorexa [JOK
https://m.edsoo.ru/d6310bfd

bu6nuoreka [IOK
https://m.edsoo.ru/5e2bb83d

bu6nuoreka [IOK
https://m.edsoo0.ru/96a7a2dd

but6mmoreka [IOK
https://m.edso0.ru/52ad1603

but6mmoreka [IOK


https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603

167

168

169

170

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

CHUCTEMATH3ALMs 3HAHUH 110 TEME
"OcHoBrsl CTO"

PesepBHeiit ypok. O600ICHHE U
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"KopmyckysipHO-BOIHOBON
nyanu3m"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMaTH3alHs 3HAaHUH 110 TEMe
"®u3nka aroma"

PesepBHblii ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"®du3rka aTOMHOIO Sapa 1
AJIEMEHTapHBIX YacTull"

PesepBHblii ypok. O6006111€HNE U

cucTeMaTH3alys 3HaHUH 1o Teme
"JneMeHTh! acTpou3uku”

170

16

https://m.edsoo.ru/5beclc65

bu6nmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bubmuorexa [JOK
https://m.edsoo.ru/1f511654

bubnuorexa [JOK
https://m.edsoo.ru/905c5ce0

bu6mmoreka IIOK
https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon

NpPOBepPsieMOro

pe3yiabTarta

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpUpOBaTh Ha IpUMEpPax pPOJdb M MecTO (u3uku B (GOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B Pa3BUTUHM COBPEMECHHOW TEXHHKH U
TEXHOJIOTUH, B IPAKTUYECKON JIEITEIBbHOCTH JIHOJICH

VY4uThIBaTh TPAaHUIBl TNPUMEHEHUS H3YYCHHBIX (DU3MUYECKHX  MOJETCH:
MaTepuaiabHas TOYKa, MHEpLMaJbHAas cucTeMa OTcuéra, aOCOJIIOTHO TBEpAOE
TE€JNO, UACAJbHBIA Ia3; MOJEIM CTPOEHHUS TIa30oB, KMIKOCTEH W TBEPABIX TeEl,
TOUYCYHBIH IEKTPUUECKUI 3apsaa — PH pelieHNH (HPU3NYeCKHUX 3a1a4

Pacno3naBate ¢u3nueckue siBIeHUS (IIPOIECCHI) M OOBACHATH WX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOPUM CTPOEHUS BEIIECTBA U
JIEKTPOJMHAMUKU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE IPSIMOJIMHENHHOE
JBIDKEHUE, CBOOOJHOE MajieHue Tell, JBWKEHHE IO OKPY)KHOCTH, HHEpLus,
B3auMoJieiicTBue Tei; Auddy3us, OpoyHOBCKOE JBUKEHUE, CTPOCHHUE KHUJIKOCTEH
U TBEPABIX TeJ, H3MEHeHHe o0bEéMa Tel IpU HarpeBaHuU (OXJIAXKIAECHUH),
TEIUIOBOE PaBHOBECHE, UCIApEHME, KOH/AEHC AU, [UIaBJIeHUEe, KpUCTaI3alus,
KUIIEHUE, BIAXHOCTh BO3/yXa, MOBBIILIEHUE JIaBJICHUS ra3a MpH €ro HarpeBaHUU
B 3aKpBITOM COCYJA€, CBSI3b MEXAY IapaMeTpaMu COCTOSHUSI ra3a B
U30IPOLIECCAX; DIEKTPU3ALUS TeJ, B3aUMOJICHCTBHE 3aps/I0B

OnuchiBaTh MEXaHUYECKOE JBMKEHHME, MCIONb3yd (U3NYECKUE BETUYMHBIL:
KOOpJAMHATa, IyTh, INEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
VMITYJIbC T€J1a, KWHETUYECKas SHEPTHsl, TOTCHIMAIbHAs SHEPrUsl, MEXaHUYECKAast
paboTta, MeXaHHWYecKass MOIIHOCTb; IpPH ONHUCAHUU MPaBWIBHO TPAaKTOBAThH
(¢u3NYeCKUi CMBICI HCHOJB3YEMBIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
HaXOJUTh (hOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIIMYMHY C APYTUMU
BEITMYUHAMHU

OnuceiBaTh W3y4YEHHBIE TEIUIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBJICHHS,
WCTIONB3ys (DU3WYECKUE BEJIIMYMHBI: JABJIEHWE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKasi SHEPTHs Xa0TUYECKOTO JIBMYKCHHS MOJICKYJI, CPEAHEKBAApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprusi, padora rasa,
KOA((UIIMEHT TOJNIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; IMPU OMHCAHUU
MPaBWIBHO TPAKTOBATh (UIUYECKUH CMBICT HCIONB3yeMbIX BEIUYUH, HX
0003HAYECHHUS] ¥ EIUHHIIBI, HAXOAUTh (HOPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAM

OnucelBaTh M3y4EHHBIE DJEKTPUUECKUE CBONCTBA BEILLECTBA U JJIEKTPUUECKHE
ABJICHUS (IIPOLIECChI), UCTIONB3Ys (PU3MUYECKHe BETUUMHBL: SJEKTPUUECKUH 3apsi],
JJIEKTPUYECKOE  TI0JIe,  HANpPsDKEHHOCTb  IOJIsSL,  IOTEHLMAN,  Pa3HOCTb
MOTEHIMAJIOB; TPH ONWCAaHUM TPABWIBHO TPAKTOBaTh (U3NUYECKUN CMBICIT



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

HCIIOJIb3YCMbBIX BCJIWYHH, UX 0003HaYEeHHUST U CAWHUIIBI, YKa3bIBATb q)OpMYHLI,
CBA3LIBAOIINEC JaHHYIO q)HSquCKYIO BCIMYHHY C APYTYUMH BCIUMYNHAMU

aHATM3UPOBATh (U3UUECKUE MPOIECCHl M SBJICHUS, UCHONB3Yysd (U3MUecKue
3aKOHBI U IPUHLUIIBL: 3aKOH BCeMUpPHOro Tsarorenus, I, II u Il 3axkonsr HeroToHa,
3aKOH COXpPAHEHUsT MEXAaHWYECKOW DHEPIuM, 3aKOH COXPAaHECHHs HMIIYJIbCa,
IIPUHLUIT CYNEPIIO3UIUM CHJI, IPUHLMII PAaBHOIPAaBUS HMHEPLHUAIBHBIX CHCTEM
OTCYETA; MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS BEILECTBA, Ia30BBIC
3aKOHBI, CBSI3b CPEIHEN KHHETUYECKON SHEPIUH TEIUIOBOTO ABM)KEHUS MOJIEKYII C
a0COJIIOTHON TeMIIepaTypoil, NepBbIi 3aKOH TEPMOJINHAMMKH; 3aKOH COXPaHEHMUSI
NEKTPUYECKOr0 3apsna, 3akoH KylloHa;, mpu 3TOM pa3iauyaTh CIIOBECHYIO
(GOopMyYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHULIBL,
00J1acTH) TPUMEHUMOCTH

OOBICHATE OCHOBHBIE IIPUHIOMUIIBI JIeCTBUS MalluH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pasiinyaTtb YCJIOBUA Hux 0e30macHOro HCIIOJIBb30BaHUA B
HOBCGZ[HCBHOﬁ KHN3HU

BBITIONTHATE  3KCIEPUMEHTBI 110  HMCCICAOBAHUIO (DM3MUECKHUX SIBJICHUH W
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX M KOCBCHHBIX H3MEPEHUI; MPH ITOM
dbopMynupoBath MpoOieMy (3a7ady) U THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYIOBaHUs, MPOBOAMTH OIBIT U
(GOopMyYITHPOBATH BBIBOJIBI

OCYHIGCTBJISITB IIPpAMBIC U KOCBCHHBIC HM3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYHMH; IIPU
9TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUS U UCIOJIb30BATb W3BCCTHBIC
MCTOAbI OICHKHU HOl"peH_IHOCTeI\/’I I/I3MepeHI/Iﬁ

HccnenoBaTh  3aBUCUMOCTHM  MEXAy  (U3MUECKMMH  BEJIMYMHAMH  C
HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcupoBaTh pe3yibTAThl MOJYUYEHHOW 3aBUCHMOCTH (U3WYECKUX BEIMYUH B
BUJie TaOJIUIl U TPaUKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM UCCIIETI0BaHUS

CoOmroaTe mpaBuiia 0€30MAaCHOTO TpyAa MPU MPOBEICHUU HCCICIOBAHUN B
paMKax ydeOHOTO SKCIIEpUMEHTa, y4eOHO-HCCIE0BAaTENICKONM M MPOEKTHON
JIEATETLHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U JTaAOOPATOPHOTO
000pyI0BaHUS

Pemartp pacu€rHble 331a4u ¢ SIBHO 3aJJaHHOW (PM3UYECKOM MOJIENbIO, UCIOIB3YS
¢u3nyeckue 3aKOHbl W MPHUHIMIIBI; HAa OCHOBE aHajiM3a YCIOBHUS 3a/ladyd
BbIOMpaTh (PU3MUECKYIO0 MOJIEIb, BBIACIATh (PU3NUYECKHE BEIUUNHBI U (HOPMYIIHI,
HeoOXouMBbIe JUIsl €€ pelIeHus], MPOBOIUTh Pacu€Thl U OLEHUBATh PEaIbHOCTh
MOJTyYEHHOT0 3HaYeHHS (PU3NIECKON BEIIMUMHBI

PemaTte kadecTBEHHBIC 3aJa4M: BBICTPAMBATh JIOTHYECKU HETMPOTHBOPECUUBYIO
LETIOYKY PACCYKIEHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nIecKue SBICHUS

Hcnonp30BaTh MpHU pelIeHUH y4eOHBIX 3a7ad COBPEMEHHbIE MH(GOPMAIMOHHBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUNA U TIPEACTABICHUS
y4eOHOW M HAyYHO-TIOMYJSIpHOW HWHGOpPMAIMK, TOJYYCHHOW W3 Pa3IuYHBIX



10.16

10.17

10.18

HCTOYHHUKOB, KPUTHUYCCKU aHAJIU3UPOBATDH IMOJIYy4aCMYHO I/IHq)OpMaI_II/IIO

[IpuBOAMTH TpUMEPHI BKJIaJa POCCUUCKUX M 3apYOCIKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXAIOIIET0 MHUpA, B pa3BUTHUE
TEXHUKUA U TEXHOJIOTUH

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHOW KHU3HH JUIS
oOecrieyeHnss 0€30MaCHOCTH TMPH OOpAIICHUU C MPUOOpaAaMH M TEXHUYECKUMHU
YCTPOMCTBAMHM, JUII ~ COXPAHEHHUS  3]I0POBbS M  COONIOACHUS  HOPM
9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKaIOIIeH cpefe

PaGorate B rpymnme ¢ BBIIOJHEHHEM pPAa3jIMYHBIX COLUAIbHBIX POJEH,
IUIAHUPOBAaTh Pa0OTy TPYMIbI, PALUOHAIBHO paclpeAesTh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAHJAPTHBIX CUTYyalUAX, aJIeKBaTHO
OLICHMBATh  BKJIQJ] KaXJIOTO W3 yYaCTHHUKOB TPYNIbl B  pEIICHHE
paccMatpuBaeMoi PoOIEMBI

11 KIIACC

Kon

MPOBEPAEMOT0

pe3yabTara

111

11.2

11.3

11.4

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JIeMOHCTpHpOBAaTh HAa TpUMepax poyib U MecTo (u3uku B (POPMHUPOBAHUH
COBPEMEHHOM HAy4yHOW KapTHUHBI MHpAa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTHH, B NMPAKTUYECKOU NEATEIBHOCTH JIOJEH, LEIOCTHOCTh U €IUHCTBO
¢bu3nveckoil KapTUHBI MUpa

VY4uuTHIBaTh TPAHULIBI IPUMEHEHUSI U3YUYEHHBIX (QU3NYECKUX MOJIEJEH: TOUeUHbIN
JNEKTPUYECKUN 3apsifl, siepHas MOJENb aToOMa, HYKJIOHHAs MOJEIb aTOMHOTO
A]Ipa IpU pelIeHnH PU3NUECKUX 3a1a4

PacnioznaBate (usmueckue sBI€HUS (MPOLIECCHI) U OOBICHATH MX Ha OCHOBE
3aKOHOB  JJIGKTPOJMHAMHUKM W KBAaHTOBOM  (PM3HWKH:  dJEKTpUYEcKas
IPOBOJIUMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NIEHCTBHS TOKa,
B3aUMOJICHICTBME  MAarHUTOB,  O3JEKTPOMarHWTHas  WHAYKUUS,  JeicTBue
MarHUTHOTO TMOJSi HA TPOBOJHUK C TOKOM U JBWDKYIIMHCS  3apsn,
AIIEKTPOMAarHUTHbIE KOJCOAaHUS U BOJIHBI, MPSIMOJIMHEIHOE pacIpoCTpaHEeHUe
CBETa, OTpa)XeHUE, MpeoMJIeHne, UHTephepeHus, TUPPaKIus U TOIAPU3ALIL
cBeTa, Aucnepcus ceera, porosnexrpuueckuil 3pdext (hotorddekrt), cBeToBoE
JaBJIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aTOMa BOJIOPOJIa, €CTECTBEHHAS
Y HCKYCCTBEHHAs paJOaKTUBHOCTh

OnuceiBaTh W3y4YEHHbIE CBOMCTBA BeHIECTBA (JIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKUE,  DIEKTPHUUECKYI0  TPOBOJAMMOCTh  pPAa3IW4YHBIX  Cpeda) |
ANEKTPOMATrHUTHBIC SBICHUS (TPOIECCHI), HCIONB3Ys (DU3HUECKUE BEIUYUHBI:
ANEKTPUYECKUH 3apsll, cuila TOKa, IEKTPUUYECKOE HANpsKEHUE, IEKTPUYECcKoe
COTPOTHUBIIEHNE, pa3HOCTh TmoTeHnuanoB, JJIC, pabora Toka, WHIYKIUS



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

MarHMTHOIO ToJs, cuina Ammepa, cuna JlopeHna, MHIYKTUBHOCTb KaTyILKH,
SHEPIUs AIEKTPUUYECKOr0 M MAarHUTHOIO MOJIEH, Nepuo] U 4acToTa KojaebaHuil B
Kosie0aTenbHOM KOHTYpE, 3aps] M CHja TOKa B IPOLIECCE TI'apMOHUYECKHUX
JIEKTPOMArHUTHBIX KoJieOaHuH, (HOKYyCHOE pacCTOSHUE M ONTHYECKas Cuia
JUH3BI; TpPU  OINUCAaHMM NPABWIBHO TPAKTOBaTh  (PU3UUECKUH  CMBICT
UCTOJBb3yEeMbIX BEJIMYMH, UX OOO3HAUCHHsSI M EIUHMIIbI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETHYMHAMU

OnuceiBaTh M3ydeHHBIE KBAaHTOBBIC SBJICHUA M IPOLECCHI, HCHOJb3YS
¢bu3nyeckue BEJIUYMHBL: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [UIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMIYJbC (POTOHA, IEPUOJL IOTYPacHaia, S3HEPrus CBsI3U
aTOMHBIX S/Iep; TpPU ONUCAHUM TPABHIBHO TPAKTOBaTh (U3NUYECKUN CMBICIT
HCIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUS M EIUHUIIBI; YKa3bIBaTb (OPMYJIbL,
CBS3BIBAIOLME JIAHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYITMMHM BEIMYMHAMU,
BBIUUCIIATH 3HaUCHUE (PU3HUECKOIN BEIIMYMHBI

AHanu3upoBaTh (PU3UYECKHE MPOLECChl M SBICHUS, HCHONB3YS (U3nuveckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIIBHOTO U MapalIeIbHOTO
COEAMHEHHS] TPOBOAHUKOB, 3aKOH J[koyns — JleHua, 3aKOH 3J1€KTPOMAarHUTHOU
WHAYKIMHU, 3aKOH MPSAMOJUHENHOTO pacHpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIIOMJICHHS CBETa, ypaBHEHHE DiHIITeHHA st PoTorddexTa,
3aKOH COXPaHEHHUsI YHEPruH, 3aKOH COXPAaHEHMsI UMITYJIbCA, 3aKOH COXpaHEHUs
3JIEKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHMsI MacCOBOI'0 4Yucia, MocTynarsl bopa,
3aKOH  paJMOaKTUBHOIO  paclajga; HOpud 3TOM  pa3iauyarb  CJIOBECHYIO
(OpMyIHPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIBL,
00J1acT) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HAITpaBJICHUEC BCKTOPAa MHAYKIMU MArHUTHOTO ITIOJIA IPOBOJHHKA C
TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

Ctpouth U ONUCHIBATH U300paKEHUE, CO3/1aBAEMOE ITUIOCKUM 3€pKajioM, TOHKOM
JIMH30U

BBINOMHATE AKCHEPUMEHTHI 1O UCCIEJOBAHUIO (PU3WYECKUX SBICHUH U
MPOIIECCOB C HCIMONB30BAaHUEM MPSMBIX U KOCBEHHBIX HM3MEpPEHUH; MPH 3TOM
dbopmynupoBath mpoOiaeMy (3amady) W THUIOTE3y Yy4eOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0OpPYJIOBaHUS, MPOBOJIUTH OIBIT U
(GhOopMyIUPOBATH BHIBOIBI

Ocy1iecTBIATh MpsIMbIE U KOCBEHHBIE M3MEpPEHHs (PU3UUECKUX BEIUYHH; MPU
5TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUs M MCIOJIb30BATh M3BECTHBIC
METO/BbI OLIEHKH IOIPEIIHOCTEN N3MEPEHNI

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C HCIIOJIB30BAaHMEM MPSIMbIX
U3MEPEHUl; Ipu TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH Pe3yIbTaThl
MOJYYEHHOM 3aBHCUMOCTH (PU3MYECKHUX BEJIMYMH B BUJAE TaOIMIl U TpadHKOB,
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMS

CoObnronate mpaBuia 0e30HaCHOTO TpyJa IMpH MPOBEIEHUHM HCCIEIOBaHUN B
paMKax ydeOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOM W TMPOEKTHOU
NESITeTbHOCTH C MCIIOJIBb30BAaHUEM M3MEPUTENLHBIX YCTPOUCTB M J1a0OPaTOPHOTO



11.13

11.14

11.15

11.16

11.17

11.18

11.19

obopynoBaHus

Pemate pacuéTHble 3a/1auu C SIBHO 3aJlaHHON (DU3UYECKON MOJENbIO, UCTIONb3YS
¢u3uueckue 3aKOHBI M TPUHIMIIBI, HAa OCHOBE aHaIM3a YCJIOBUA 3a/a4H
BBIOMPATh (PU3UUECKYIO MOJIENb, BBIJCIATH (PU3HMUECKUE BETHUUHBI U (HOPMYIIHI,
HeoOXouMble 7151 €€ pelIeHUs, IPOBOANUTh Pacu€Thl U OLEHUBATh PEAILHOCTD
MOJyYEHHOTO 3HaYCHUS (PU3NIECKON BETUUUHBI

PemiaTh KauecTBEHHbIC 3a/laud: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYHBYIO
LEMOYKY PACCYXXICHHH C OMOpOil Ha W3ydeHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(busnueckue SBICHUS

Hcnonp30BaTh nmpu peuieHUH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(OpPMAIOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMN U TPEICTaBICHUS
yu4eOHOW ¥ Hay4dyHO-TIONYJISPHONW HMHQOpPMAIMK, TOTYyYEHHOW M3 Pa3IUYHbIX
MCTOYHUKOB; KPUTUYECKH aHATU3UPOBATH MOJTydaeMyro HH(OpMaIIio

00BACHATH IIPHUHIUIIBI JEeHUCTBUS MalllnH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB;
pa3jindaTb YCIOBUA UX 0€30IaCHOr0 HCIIOIL30BaHNUSA B HOBCCHHGBHOﬁ KHN3HU

[TpuBoANTH TIPUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI

Hcnonp3oBath TCOPCTUUCCKUC 3HAHUSA I10 (1)I/I3I/IKG B HOBCCIIHGBHOﬁ JKU3HU TJIA
obecriedeHrs: 0E30MACHOCTH NpPU OOpPAIICHWH C MPUOOpaMH M TEXHUYECKHMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbs U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOI0
MOBEJICHUS B OKPYKAIOIIEH cpefe

PaGotarb B Tpymnme C BHIIOJIHEHHWEM pa3IMYHBIX COLMAIBHBIX poOJieH,
[UIAaHUPOBAaTh pabOTy TpPYMIbl, PAlUOHAIBHO pACIpeAessTh OO0S3aHHOCTH U
IJIJAHUPOBATh ACSATEIBHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aICKBaTHO OLICHUBATh
BKJIJ] KQX/I0T0 U3 YYaCTHUKOB TPYIIIBI B pEIIEHNE paccMaTpUBaeMoi IpoOIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kona Koa npoBepsiemoro
pa3zena  3JieMeHTa

1

2

2.1

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

1.2

MEXAHUWKA

KMHEMA
TUKA

211

2.1.2

2.1.3

214

2.15

2.16

2.1.7

®usuka — Hayka o npupojae. Hayunsle MeTOIIbI NO3HAHUS
OKpyKaromero Mmupa. Ponp skcrepumMeHTa W TEOpUHU B
MpoLIecce MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (PU3HKE

MogenupoBanue (U3MYECKHX SBICHUH U TIPOLIECCOB.
Hayunble runore3sl. PU3MYECKUE 3aKOHBI W TEOPHUH.
I'panunel npuMeHUMOCTH (PU3NISCKUX 3aKOHOB. [IpuHIUTT
cooTBeTcTBUA. Poinb M mecto ¢u3uku B (GOpMHUpPOBAHUHU
COBPEMEHHOI HAy4yHOH KapTUHbBI MHPA, B IPAKTUYECKOHN
JIeSITEILHOCTH JIIOACH

MexaHu4deckoe JABHXXCHUC. OTHOCHUTENBLHOCTD
MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema otcuéra. TpaeKTopI/m

[Tepemernienue, cKOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTb) M YCKOPEHHE MaTepUalbHOW TOYKH, UX
MPOCKIIMA Ha OCH CHUCTEMBI KoopauHatr. CloxeHue
MepeEMENIEHUH U CII0XKEHUE CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOPEHHOE  NIPSIMOJIMHEWHOE
nBuxkenue. ['paduku 3aBUCMMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U NIEPEMELICHUS MATEPUAIbHON TOYKU OT
BPEMEHHU

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

KpuBonuneiiHoe nBukeHuE. PaBHOMEpHOE JBUKEHHE
MAaTEpUAIIbHON TOYKU MO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JIMHEWHas CKOpOCTb. ITepuon u JacToTa.
LlenTpocTpeMUTENBHOE YCKOPEHHUE

TexHudeckue  yCTpOWCTBA:  CHUAOMETP,  JIBHDKCHHE
CHaps0B, LIETTHBIE U PEMEHHBIE ITepeadn

[IpakTuyeckne  pabOTHI. N3mepenne  MIHOBEHHOM
ckopocTH. MccrenoBaHne COOTHOIIEHMS MEXAY NyTIMH,
MPOMICHHBIMA TEJIIOM 3a IOCJIEJOBATEJIbHBIE paBHbBIC
IIPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKECHUH C
HAauyaJlbHOM  CKOpPOCThIO, paBHOW Hymo. HM3ydeHue



JBH)KEHUS 1IAapUKa B BA3KOM KUIAKOCTH. W3ydeHue
JBIDKEHUS TeJa, OpPOIIEHHOTO0 TOPU30HTAIILHO

99 JMHA
' MUKA
991 [Ipunmun otHocutenbHOocTH [anmunes. IlepBwiil  3akoH
o Herotona. MnepruanbHble cUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3akon HprooToHa 118 MaTepuadbHOW TOYKHA B
2.2.3 nHeprmanbHoit cucreme orcuéra (MCO). Tpermit 3akoH
HeroToHa 1151 MarepuanbHbBIX TOYEK
294 3akoH BcemupHOro TsaroreHus. Cuna Tskect. lleppas
o KOCMHMYECKas CKOPOCTh. Bec Tena
2.2.5 Cwuita ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHUsI CKOJIBXKEHUS U
2.2.6 cuna Tpenuss mnokos. Koadpdumment tpenus. Cuna
COTMPOTHBIICHUS IPU BUKCHHUH TeJa B )KUIAKOCTU WM ra3e
997 [TocTynaTensHOE W BpalaTelbHOE ABIKEHHE a0COIIOTHO
o TBEPIOrO Telna
908 MOMEHT CHJITBI OTHOCUTEIBHO OCH BpalieHus. [1nedo cuisbl.
o Venosust pagHoBecus TBEp0ro Tena B UCO
999 TexHuueckne yCTpOWCTBA:  MOALIMIIHUKH, JIBUXKEHUE
o MCKYCCTBEHHBIX CITYTHHKOB
[IpakTuueckue pabotel. M3ydueHue nBuxeHus Opycka Io
HAKJIOHHON IJIOCKOCTH TOJ| JEHCTBHEM HECKOJBKHUX CHIL
HccnenoBanue 3aBHCUMOCTH CHII YIPYTOCTH,
2.2.10 BO3HHUKAIOIINUX B AehopMUpyeMOil MpyXHHE U PEe3UHOBOM
oOpasue, OoT BenuuMHbl MX Aedopmanuu. Mccnenoanue
YCJIOBUM pPaBHOBECUS TBEPIAOTrO Tejla, HMEIOLIEr0 OCh
BpaIICHHS
53 3AKOHbI COXPAHEHUN S B
' MEXAHUKE
931 Nmnynbe mMarepuanbHON TOYKH, CHCTEMBI MaTepUATbHBIX
o ToueK. VIMITyJIbC CHITBI M H3MEHEHHE UMITYJIbCa Tella
932 3akoH coxpaHeHuss wumnyiasca B HMCO. PeaktuBHOe
e JIBUKCHHE
2.3.3 Pabora cuibt
2.34 MOIIHOCTE CUIBI
935 Kunernueckas sHeprusi MarepualibHOM TOYKU. TeopeMao

KMHETUYECKOU SHEPrUn



3

3.1

3.2

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

[TorenmaneHas sHeprus. lloTeHUHaNIbHAS SHEPTUS YIPYTO
nedopMupoBaHHOl TpyxuHBL. [loTeHIManpHas SHEprus
Tesa BOJIM3U MOBEPXHOCTH 3eMIIH

[ToTenuuanpHble U HEMOTEHIIMATbHBIE CUIIbI. CBSI3b pabOTHI
HEMOTEHIMAIbHBIX CHUJI C M3MEHEHHEM MEXaHUYECKOU
SHEPTUHM CUCTEMbI Tel. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPrUu

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHuuyeckue YCTpONCTBA: JBI)KEHHUE paKeT, BOJOMET,
KOIep, NPYKUHHBIN MUCTOJET

[Tpaktudyeckue paboThl. V3ydeHue CBsI3U CKOPOCTEH Ten
pu Heynpyrom yzaape. MccnenoBanue cBsizu pabOThI CUIIBI
C U3MEHEHNEM MEXaHUUECKOM OHCPIruu TCjia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKO!

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.1.8

3.19

3.1.10

TEOPUN

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJISIPHO-KHHETUYECKOU
teopun. bpoyHoBckoe mBwkenue. Juddysus. Xapakrep
JIBIDKEHUSI M B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA

Mopenu cTpoeHusi ra3oB, XKUJAKOCTEH U TBEPABIX TEIl U
00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJEIIEN
Macca wmonekyn. KommuectBo BemiectBa. IloctosiHHast
ABoraapo

TenmoBoe paBHOBecue. Temmeparypa M €€ HU3MEpPEHHE.
[IIxana remneparyp Llenbcust

Mopens  uaeanbHoro raza. (OCHOBHOE  ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH HI€ATIbHOTO Ta3a

AbGcomoTHas ~ Temmepatypa — Kak  Mepa  cpeaHel
KMHETUYECKON JHEPIUH TEIIOBOIO JBMKEHUS YACTHUIL ras3a.
[Ikana Temnepatyp KensBuna

VYpasnenue Knanelipona — MenneneeBa. 3akoH JlanbToHa

I'a3oBbie 3akoHbl. M3omporeccel B HJAIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: M30TepMa, U30X0pa,
nzobapa

TexHu4eckue ycTpoicTBa: TepMOMETpP, OapoMeTp

[TpakTuueckue paboTel. M3MepeHwe wmacchl BO3IyXa B
KJIacCHOM KkoMHare. MccienoBaHue 3aBUCUMOCTH MEXKIY
napamMeTpaM# COCTOSTHUS Pa3peKEHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUMKN



3.3

321

3.2.2

3.2.3

3.2.4

3.25

3.2.6

3.2.7

3.2.8

TepmonuHamuueckas cucreMa. BHyTpeHHss  dHeprus
TEPMOJIMHAMHUYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHUS

KonunuectBo Ttemnorsl u pabora. BHyTpeHHSs »HEprus
OJIHOATOMHOT'0 MJI€aIbHOIO ra3a

BI/II[BI TEILIonEpeaaYn: TCILUIONPOBOJHOCTG, KOHBCKIMA,
H3Ty4YCHHUC. TenmoéMKoOCTh Tena. YIICJ'H:HaH TEIIOEMKOCTD
BCIIIECTBA. Pacuér KOJIM4YECTBA TCIIJIOTHI IIpu
TCIUIonepeaadec

[lepBbiii 3akoH TepMoauHaMuku. lIpuMeHeHue mepBoro
3aKOHa TEPMOJAMHAMUKH K wH3ompoleccaM. ['paduyeckas
UHTEpIpeTanus paboThl ra3a

TeroBble mamuHbl. [IpyHUMIBL  IEUCTBHS  TEIUIOBBIX
MmammH. [IpeoOpa3zoBaHusl SHEPTUU B TEIUIOBBIX MallHHAX.
Koadpdumuent mnonesnoro neiictBus (manee — KIIJT)
temioBoi MamuHbl. [{ukin Kapuo u ero KII1/]

Bropoi 3aKOH TEPMOJIUHAMUKHU. Heob6patumoctb
IIpOLIECCOB B Ipupoxe.  TemnoBble  JABUTATEIIH.
DKoJoruveckue npoOIeMbl TEIIOIHEPTETUKH

TexHudeckue  yCTpOWCTBA:  JBUraTeilb  BHYTPEHHETO

Cropanus, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHCD

[IpakTuueckue paboTHI. Nsmepenne yAeJIbHOU
TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHU A BEILIECBA. ®A30BbIE

331

3.3.2

3.3.3

3.34

3.35

3.3.6

3.3.7

[NEPEXO/IbI

[TapooOpazoBanue u koHaeHcanus. VcnapeHue U KUIeHUE.
VnenpHast Temiota mapooOpa3oBaHMs.  3aBUCUMOCTH
TEeMIIEpaTypbl KUIIEHUS OT JaBJICHUS

AGcostoTHas M OTHOCHTENbHAs BIAXHOCTb BO3IyXa.
Haceimennelii map

Tépnoe teno. Kpucramnmmyeckue u amop¢Hble Tena.
AHn3orponus CBOMCTB KpuCTaioB. JKUAKHE KpUCTALIBL.
CoBpeMeHHbIE MaTepHalIbl

[InaBnenne u KpucTam3auus. YjaenabHas TemoTa
iasienus. Cyomumanus

ypaBHeHI/IC TEIUIOBOro OanaHca

TexHuueckue yCTpPOMCTBA: THUTPOMETP U ICUXPOMETP,
KaJOpUMETpP, TEXHOJOTUHM TMOJYYECHHUS COBPEMEHHBIX
MaTepuajioB, B TOM  YHUCIE€ HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTUU

[IpakTrueckue paboTsl. I3MepeHne BIaKHOCTH BO3TyXa



4 OJIEKTPOAMMHAMUKA

OJIEKTPOCTA

41 THUKA

411

4.1.2
413

414

415

4.1.6

4.1.7

4.1.8

4.1.9

4.1.10

OJieKTpu3anusa Tell. OJJeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUICCKUX 3aPsI0B

[IpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOIHUKH
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsaoB. 3akon Kynona

Onektpuueckoe moisie. Hanpssk€HHOCTD 3JIEKTPUUYECKOTO
nons. [lpunnun cynepnosunuu. JIMHUM HanpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS

PaGora cunm oanexktpocratudyeckoro moisa. [loreHmman.
Pa3HocTh norenmanon

[IpoBonHMKHN u JUAJIEKTPUKU B MIOCTOSIHHOM
AIEKTPUYECKOM ToJie. JudekTpuieckasi MpOHUIIAEMOCTh

DNEeKTPOEMKOCTb. Konnencarop. DNeKTpOEMKOCTh
IJIOCKOTO  KOHJEHCATopa. DHeprusi  3apsKEHHOI'0
KOHJICHCATOpa

TexHHYECKHE YCTPOMCTBA: DJIEKTPOCKOIN, JJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3allHNTA, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHJEHCATOp, KCEPOKC, CTPYHHBIN
IIPUHTED

[IpakTuueckue pabGoTbl. HM3mepeHue >3IEKTPOEMKOCTH
KOHJICHCATOPa

IIOCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

4.2

421

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

CPEJIAX

VYcnoBust CylIeCTBOBAHUS IIOCTOSSHHOTO AJIEKTPUYECKOTO
Toka. Uctounnku Toka. Cmia Toka. [TocTOIHHBIN TOK

Hanpsioxenue. 3akon OMa 1151 ygacTka Lenu

DneKTpuuecKoe COIIPOTUBIICHUE. Y nensHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ'IG)IOB&TGJ'IBHOG, nmapajjiCJIbHOC, CMCHOIaHHOC
COCIMHCHUEC ITPOBOJHUKOB

Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenia

MOUIHOCTB AIEKTPUIECKOTO TOKA

anekTpoaBkymas cuna (manee — J/IC) u BHyTpeHHee
COMPOTHUBIIEHWE UCTOYHUKA TOKA. 3akoH OMa aJig MOJHOU



(3aMKHYTOI) 351ekTpuueckoit nenu. Koporkoe 3aMbikanue

BHCKTpOHHaﬂ IMPpOBOANMOCTD TBépI[BIX MCETAaJlJIOB.

4.2.8 3aBUCHUMOCTDH CONPOTHUBJICHUSI METANIOB OT TEMIIEPATYpHI.
CBepXInpoBOAUMOCTh
429 DJIeKTpUYeCKui TOK B Bakyyme. CBOMCTBa 3JIEKTPOHHBIX
o IYYKOB
[TonynpoBOIHUKHU. CobcTBeHHas u IIpUMecHas
4.2.10 MPOBOJMMOCTh  TMONYNpoBOoAHMKOB.  CBoiictBa  p-Nn
nepexoa. [lomynpoBoJHUKOBbIE TPHOOPHI
4911 DONEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS
o JHCCOLUAINS. DIEKTPOIIN3
Onektpuueckuii TOK B razax. (CaMOCTOSATENbHBIA U
4.2.12 HECaMOCTOSTEIbHBIN pasps. Paznuunbie THIIBI
CaMOCTOATENIBHOrO pa3psana. Monnus. [lnazma
TexHuuyeckue  yCTpoOiiCTBa:  aMImepMmeTp, BOJBTMETP,
peoctaT, HMCTOYHHMKH TOKa, OJJIEKTpOHAarpeBaTelbHbIC
4.2.13 MPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH JHOM, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBINA JHO/I, TATbBAHHKA
[IpakTuueckue paboThL. Nzyuenue CMEIIaHHOTO
4214 COETMHEHUS PE3UCTOPOB.
o N3mepenne DJIC HCTOYHMKA TOKa M €ro BHYTPEHHETO
conpotuneHus. HabmroaeHue anekTponnsa
11 KJIACC
Kon Koanposepsiemoro
IIpoBepsieMble 3JIEeMEHTHI COAEPKAHUSA
pa3jena  3JieMeHTa
4 DJIEKTPOAMHAMUKA
43 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S
' NMHAYKIWA
431 [locTostHHBIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX
o MarHuTOB
MaruutHoe mosie. BekTop MarHUTHOM  HMHAYKIMH.
432 [Ipunuun cynepno3unuu. JIMHUM MarHUTHOM MHAYKLIWH.
o KaptuHa nuHMil MAarHUTHOW WHAYKLIUU TOJISI TTOCTOSTHHBIX
MarHuToOB
MaruuTtHO€e 1oJie MPOBOJHHKA ¢ TOKOM. KapTuHa JMHUN
4.3.3 NOJII JJMHHOTO THPSMOIrO IPOBOJHUKA M 3aMKHYTOTO

KOJIBLICBOI'O MPOBOAHHKA, KATyHIKHMU C TOKOM. OnbIT



4.3.4

435

4.3.6

4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12

4.3.13

4.3.14

4.3.15

Opcrena. BzanMopelicTBre MPOBOAHUKOB C TOKOM
Cuna Ammepa, e€ MOJlyJib U HallpaBJICHUE

Cuna Jlopenima, e€ moaylb M HampaBieHHe. J[BrkeHue
3apsOKEHHOM YacTHIBl B OJHOPOJHOM MAarHUTHOM TIOJIE.
Pa6ota cuiel Jlopenna

SIBIIeHME DNEKTPOMArHUTHOW HHAYKIUH

IToTok BCKTOpa MarHUTHOM HHAYKOWUH

OJC uHaykuuu. 3aKOoH 3JIEKTPOMAarHUTHOM WHIYKIUHU
Qapanes

BuxpeBoe oanekrpuueckoe mnosne. OJC uHAyKUUM B
IPOBOIHUKE, JBIDKYIIEMCS ITOCTYIATEIbHO B OJHOPOIHOM
MarHUTHOM I10JIe

[IpaBuio Jlenna

WunyktuBHocTh.  SIBmenme  camomHpykuuu.  OJC
CaMOMHIYKLIUU

3H€pFI/I$I MAarauMTHOTIO ITOJIA KaTylIKKU ¢ TOKOM

BJ'ICKTpOMaFHI/ITHOC I10JI€

TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIE  MAarHUTBHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOJBUTATEb, YCKOPHUTEIIH
3JIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS [I€Yb

[IpakTuueckue paboThl. M3ydeHWe MarHUTHOTO MOJIS
KaTylIKU ¢ TOKOM. VccnegoBanue IE€MCTBUSI TOCTOSIHHOTO
MarHura Ha paMKy ¢ TOkoM. HcciemoBaHue sIBICHUS
ANEKTPOMATHUTHON UHIYKIIMU

5 KOJIEBAHUA 1 BOJIHBI
MEXAHWYECKUE N SJIEKTPOMAI'HUTHBIE

5.1

5.1.1

5.1.2

5.1.3

5.14

KOJIEBAHUA

Komebarenpnasts  cuctema. CBoOoaHble  KOJeOaHUS.
lMapmonnueckue xonedanus. [lepuos, gactora, aMIInTyaa
u (aza xoneOaHmit

IIpy>xuHHBINA MasgsTHUK. MaTeMaTU4eCKUN MasTHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHMil.
Kunematnueckoen JMHAMHYECKOE ONHUCaHue
K0J1€0aTEeIbHOTO ABMKEHUS

[IpeBparienue 3HEPruy TP TAPMOHUIECKUX KOJICOAHUSX.

CBs3b aMIUTUTYABl KOJCOAHWH HCXOMHOW BEIUYHHBI C
aMILTUTYyIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPECHHS



5.15

5.16

5.1.7

5.18

5.19

5.1.10

5.1.11

5.1.12

Konebarenbublif kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE
KosiebaHus B  UAEAITBHOM Koje0aTeIbHOM  KOHTYpE.
AHaJIorus Mexay MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa

3aK0H COXpaHCHHS YHEPTHH B UACATHLHOM KOJIeOaTEIIbHOM
KOHTYpE

BeiHyXJeHHbIE MexaHudeckue KojeOaHus. PesoHaHc.
Pe3onancHas kpuBas. BBIHYKJIEHHBIE JIEKTPOMAarHUTHBIC
KoJIeOaHus.

[Tepemennbiit Tok. CHHYCOMATBHBINA TEPEMEHHBIN TOK.

MoOIHOCTh  MEPEMEHHOr0  TOKa.  AMIUIMTYAHOE U
JICUCTBYIOILEE 3HAYECHUE CUIIBI TOKA U HAIIPSYKEHUS
Tpancdopmarop. [IpousBoacTso, nepeaaya n
MOTpeOICHUE DIICKTPUUECKOW DHEPTruU. DKOJIOTHUSCKHE
PUCKM TIpU TPOU3BOJICTBE DJIEKTPUUYECKOW DSHEPrHUU.
Kynberypa HMCIOJIb30BaHM S 3JIEKTPOSHEPTUU B
MMOBCETHEBHOM KU3HHU

TexHuueckue yCTpoiicTBa: cedicMorpad, IJIEKTpUUYECKUN
3BOHOK, JINHUU 3JIEKTpoIepeaay

[Ipaktnyeckne paboTsl. MccnemoBaHwe 3aBUCHMOCTH
Nepro/ia Majiblx KojieOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH
1 Maccel rpysa. MccnenoBanue nepeMEHHOr0 TOKa B LENU
U3  TOCIENOBATEIIBHO  COCAMHEHHBIX  KOHIEHCATOpa,
KaTyLIKHA U pe3ucTopa

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE

5.2

521

5.2.2

523

524

5.25

5.2.6

BOJIHbBI

MexaHudyeckue  BOJIHBI, YCJIOBHSL — PacHpOCTpPaHEHUS.
[Tepuon. CkopocTh pacHpOCTpaHEHUS U JJUHA BOJHBI.
ITonepednble U IPOJOJIBHBIE BOJIHBI

WnTepdepeniys u audpaxius MEXaHHYeCKUX BOJIH

3Byk. CkopocTh 3ByKa. I'poMKocTh 3Byka. BricoTta TOHa.
TemOp 3ByKa

DONEeKTpOMarHUTHBIE  BOJIHBL.  YCIOBUSL  W3Iy4yeHUs
JJMIEKTPOMArHUTHBIX  BOJMH.  B3auMHas  opueHTanus
BeKTOpOB E, B 1 v B 371€eKTpOMarHuTHON BOJHE B BAKyyMe

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPa)KEHHUE,
MIpEIOMJIIEHNUE, MOJIsIpU3aLus, nudpaxius,
natepdepenimsa. CKOpOCTh AIEKTPOMArHUTHBIX BOJTH

[IIxamna 3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY



5.2.7

5.2.8

OIl

>3 TUKA

5.3.1

5.3.2

5.3.3

5.34

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5311

5.3.12

[IpuHUMnBl paguoCcBsI3u U TeNeBUACHUS. Paguonoxanus.
DNIeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAOIIEel Cpe/Ibl

TexHudeckue yCTpONCTBA: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3ByKOBasl IMAarHOCTMKAa B TEXHHUKE W MEIULUHE,
panap, paavONpUEMHHK, TEJIEBH30p, aHTEHHA, TeJe(oH,
CBY-neun

[IpsimonuHeitHOe pacnpocTpaHeHHe CBETa B OJIHOPOJAHOMN
cpene. JIyd cBera

OtpaxeHue cBeTa. 3aKoHbl OTpaxkeHus ceta. [loctpoenue
N300paXEHU B IIJIOCKOM 3epKajie

[Ipenomnenue cBera. 3akoHbl IPEJIOMJICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIOMIICHUS

IlonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbli yron
MOJIHOTO BHYTPEHHET O OTPAKEHUS

Hucnepcus ceeta. CioxxHbIi cocTaB Oenoro ceera. Liset

Coluparonue W paccedBarolIvue JUH3bL. TOHKAs JIMH3A.
@DOoKyCHOE pacCTOSIHUE U ONTHYECKAasl CHJIa TOHKOM JIMH3HI.
[Toctpoenne  w300pakeHM B COOMpamIUX  H
paccenBalOmMX JuH3aXx. DopMyna TOHKOM  JIMH3BI.
VYBennuenune, 1aBaeMoe THH30M

Hpez[enbl MNPUMCHUMOCTU FeOMCTqueCKOﬁ OIITUKHU

WNurepdepentiua  cBera.  KorepeHTHbIE  MCTOYHUKH.
VYcnoBus HaOMOAEHHST MaKCUMyMOB M MHHHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX
KOT'€pEHTHBIX HICTOYHHUKOB

Hudpaxius ceera. udpakiuoHHas pemeérka. YcIoBHe
HaOJIO/IEHUsI TJIABHBIX MAaKCHUMyMOB TIpuU  MaJeHHUU
MOHOXPOMAaTHYECKOro  cBeTa Ha  JU(GPaKUUOHHYIO
peETKyY

Honﬁpmaum{ CBCTa

TexHu4yeckne yCTpOMCTBA: OYKH, Jiyma, (QoToanmapar,
MPOCKIIMOHHBIA  ammapaT,  MHKPOCKOM,  TEJIEeCKOTI,
BOJIOKOHHAS ONTHKA, TU(paKIMOHHAS perIéTKa, MOISPOH]T
[IpakTuueckne  paborel.  M3mepeHue  mokazarens
npenomiienus. MccmenoBanne CBOWCTB HM300paKeHHWH B
nuH3ax. HaGmronenue aucnepceun cBeta

6 BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
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7.1

7.2

I'paHunBbl  IPUMEHUMOCTH — KJIIACCHMYECKOW  MEXaHUKH.
[TocTtynarel TEOpHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH

01 MOJyJIE  CKOPOCTM CBe€Ta B  BaKkyyMme, IPHUHIIUII
OTHOCHUTEJIbHOCTH DWHILTEHHA
6.2 OTHOCHUTETHHOCTh OJTHOBPEMEHHOCTH. 3amensieHue
' BPEMCHH U COKPAIICHUE JITHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b Maccel C DJHEPruel M UMITYJIIbCOM CBOOOTHOU
' YacTULIbI. DHEPrHsl MOKOSI CBOOOIHOM YaCTHIIbI
KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBO!
OIITHUKU
711 ®otonsl. @opmyna Ilnanka cBsizu 3HEpTUU (HOTOHA C €TO
o 4acTOTON. DHEPIHs M UMITYJILC (POTOHA
712 OtkpeiTue u uccinenoanue ¢orodrdpdexra. Onbitel A.T.
o Croserosa. 3akonsl poToddhexra
713 VYpauenune OitHmreiiHa ansa (orosaddexra. «KpacHas
o rpanuna» Gorodpdexra
7.1.4 Hasnenue ceera. Onbitel [1.H. JIeOGenera
7.15 XHUMHUYECKOE JIEHCTBHE CBETA
716 TexHnuueckue ycTpoicTBa: (HOTOIIEMEHT, (POTOAATUHK,
o cosiHeuHas Garapest, CBETOANO
CTPOEHUE ATOMA
Mopens aroma Tomcona. Onbitel Pezepdopa mo
7.2.1 HCCIIEIOBAHUIO CTPOEHHMS aToma. [InmanerapHas moaenb
aToma
[Toctynater Bopa. Uznydenne u moriomenue (HOTOHOB
799 MpH TIEpeXoJie aToMa C OJHOTO YPOBHS JHEPrUu Ha
o apyroii. Bunpl criektpoB. CrieKTp ypOBHEH SHEPIHH aTOMa
BOZOpOJA
BonHoBele cBoiicTBa 4yactuu. Bomubl nge  bpois.
7.2.3 KopnyckynsipHo-BoaHOBOMI Iyanu3M. Hudpaxus
AJIEKTPOHOB Ha KPHCTAIIax
794 CrioHTaHHOE M BBIHYXKICHHOE H3Ty4eHHE. YCTPOMCTBO U
o NpUHIAT paboThI JTa3epa
795 TexHuueckne  yCTpOMCTBA:  CHEKTpPaJbHBIA  aHAIN3
o (CTIEKTPOCKOII), JIa3ep, KBAHTOBBINA KOMIIBIOTED
796 [Tpaktuyeckue paboTel. Habmionenue nuHeHuyaToro

CIIeKTpa



7.3 ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

Meroapl HaOMIOACHUS W PETUCTPAIlMU  AJIEMEHTapHBIX
YaCTHII

OtkpbeiTHe paguoakTuBHOCTU. OmbiTel Pesepdopna 1o
ONpEENICHUI0 COCTaBa  PAJIMOAKTUBHOTO  H3IIyYEHUS.
CgoiictBa anbda-, Oera-, ramMma-uzirydcHus. BrusHue
PaZ0aKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI

OTtkpeITHE TPOTOHA U HETpoHa. HykinoHnHas Monens sapa
I'eitzenbOepra — MBanenko. 3apsa sapa. MaccoBoe 4mcIiio
siapa. M3oTonsl

Anbda-pacnaa. DIEKTPOHHBII ¥ TO3UTPOHHBIN Oera-
pacnan. [l'amma-uznydeHwe. 3aKOH  pPaguOAKTUBHOTO
pacnaga

DHeprus CBsI3U HYKJIOHOB B sizipe. Snepubie cuibl. Jlegext
Macchl Aapa

Snepuble peakuuu. Jlenenne u CUHTE3 SAep

SAnepusnii peakrop. Tepmosinepusiii cunTe3. [Ipobiaemsl u
MEPCIEKTUBBl  SAEPHOM HHEPreTUKU. IKOJOTUUYECKUE
ACIIEKTHI IAEPHON IHEPrETUKHU

OneMeHTapHble  4YacTHLbl.  OTKpbITHE  IO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS

TexHuueckue ycTpoiicTBa: A03UMeTp, Kamepa Buibcona,
AJIepHBIN peakTop, aToMHas ObomOa

[IpakTuueckue padbotel. MccaenoBanue TpekoB yacTHIl (10
roToBeIM (hoTOrpadusim)

8 SJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

Bun 38€3aH0T0 HeOa. Co3Be3us, sipKUe 3BE3/IbI, TUIAHETHI,
X BUINMOE JIBM)KEHHE

Conneunas cucrema. [lnanersl 3emHol rpynmnsl. [InaneTs-
TUTaHTBl U MX CIIyTHUKH, KapJIMKOBBIEC IUIaHEThI. Maibie
Tena CoHEYHON CUCTEMBI

Coname, ¢orochepa wu  armocdepa. ConHeuHas
AKTUBHOCTh

Uctounuk sHeprum CoJiHIa U 3BE3]T

3BE31bI, WX  OCHOBHBIE  XApaKTEPUCTUKHU:  Macca,
CBCTHMOCTD, pa)myc, TeMnepaTypa, nX B3aNMOCBA3b.
JunarpaMma  «CIEKTPAJIbHBIA KJIACC — CBETHMOCTHY.
3BE3A6I IVIABHOW IOCJIENOBATEILHOCTH. 3aBUCHMOCTD
«Macca - — CBETHUMOCTBY JIs 3BE3 TJIaBHOM
MMOCIEIOBATEILHOCTH



8.6

8.7

8.8

8.9

8.10

BuyTtpennee  ctpoenue  3B€3a.  CoBpeMEHHBIE
MPEJCTABICHUSI O MPOUCXOXKICHUU U 3BOIONMU CoOJIHIA U
3BE31. DTanbl )KU3HU 3BE3T

Mneunslii  Ilyre — Hama T'anaktuka. ChupanbHas
cTpykrypa ['amaktuku, pacnpeneneHue 3BE3J, rasa u
neun. Ilonoxxenue m nmwkenue ConHia B I 'amakTHke.
[Tnockast u chepuyeckas moacucTeMbl [ anakTuku

Tunsl ramaktuk. Panuoranaktuku w KBasapbl. UYEpHbIe
JBIPBI B SIAPAX FalaKkTHK

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO06ia.
Pazberanne ramaktuk. Bospact u pammyc Bcenennoi,
Teopuss  bompmioro  B3peiBa.  Monenb  «ropsuei
Bcenennoi». PennkroBoe usinyuenue

Macmrabnast crpykrypa Bcenennoil. MeraranakTuka.
Hepeménnsie npo01eMbl aCTpPOHOMUHU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIEeMOro
TpedoBaHMS

1

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

ChopmupoBaHHOCTE ~ YMEHUH  pacmo3HaBaTh  (U3NYECKUE  SBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn (1)I/I3I/I‘-IGCKI/IMI/I IIOHATHUAMU U BCINYHMHAMMU,

XapaKTCPU3yrouMnu (I)I/ISI/I‘ICCKI/IG IMpoueCChl

ChopMupoBaHHOCTb YMEHUH MPUMEHSTh 3aKOHBI KJIACCUYECKOW MEXaHUKHU,
MOJICKYJISIPHOM (DU3MKM M TEPMOJAMHAMMKH, 3JIEKTPOAMHAMUKH, KBAHTOBOM
¢busukn UIs aHanu3a U OOBSCHEHHUsS SIBIICHHH MHKPOMHpA, MaKpOMHpa U
MeramMmpa, pasiudarh yclioBusi (TpaHMIbl, O00JacTH) HNPUMEHUMOCTU
(U3MYEeCKUX 3aKOHOB, NOHMMATh BCEOOIMH XapakTep (yHIaMEHTaJlIbHBIX
3aKOHOB M  OTPaHMYEHHOCTb  HCIOJb30BAHUSA  YACTHBIX  3aKOHOB;
aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI, UCIOJIb3YSl OCHOBHBIE IMOJIOKEHUS,

3aKOHBI 1 3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS Pa3IMyuaTh YCIOBUSI MPUMEHHUMOCTH MOJIENIEH

(U3MYECKUX TEJ U MPOLIECCOB (SIBJIECHUH)

CpopMHUpOBaHHOCTH YMEHHUSI PEIIaTh PacUETHBIE 3a/1a4d C SBHO 3aJJaHHOMN U
HESBHO 33/IaHHOIN (PU3MYECKON MOJENbI0: Ha OCHOBAaHWHU aHANN3a YCJIOBUSA
BBIOMpATh (PU3UYECKHE MOJETH, OTBEYANIIMe TpPeOOBaHUAM 3aJauH,
MIPUMEHATHh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJIAThl (PU3UIECKUX
TEOpUN TPU HMCHOJIB30BAHMM MATEMATHYECKUX METOJOB PEIICHUS 3aad,
MPOBOJUTH PACYEThl HA OCHOBAHMM MMEIOIIMXCS JAaHHBIX, AHAJIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATh METObl PELICHHS] C YYETOM IMOJYYEHHBIX

Pe3yNbTaToB

Pemath kadecTBeHHbIE 33141, TPEOYIONIME MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasenoB MIKOJIBHOTO Kypca (HM3WMKH, a TakKe HMHTETpalluu 3HAHUN U3
JIPYTUX TPEIMETOB €CTECTBEHHOHAYYHOTO IUKJIA: BEICTPAUBATh JIOTHIECKYIO
LIETIOYKY PACCYXKIACHUHN C OMOPOI HA M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTHU U

(I)I/ISI/I‘-ICCKI/IC SABJICHUSA

Brnanenue oCHOBHBEIMH METOJaMH HAay4YHOI'O IMO3HAaHHs, HUCIIOJIb3YCMBbIMH B

¢u3MKe: TPOBOAUTH TMpsIMbIE U KOCBEHHBIE H3MepeHUs (HU3MUECKUX
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BEIIMYMH, BBIOMpAs ONTUMAIBHBIA CIMOCOO W3MEPEHHS U HUCIHOIB3YS
W3BECTHBIE METOAbl OLIGHKM MOTPEIIHOCTEH H3MEpPEHUM, MPOBOAUTH
HCCIIEIOBaHNE 3aBUCHUMOCTEH (PHU3MYECKMX BEIMYUH C HCIOJIB30BaHUEM
NPSMBIX HM3MEPEHUM, OOBSACHATH MOJyYEHHBbIE PE3yJIbTaThl, HCHOJIb3Ys
¢u3nvecKkue TEOpuH, 3aKOHBI M TMOHSATHUS, U JIeNaTh BBIBOJBI, COONIONATH
npaBuia 0€30macHOTO TpyJda HpU IMPOBEACHUU HCCIEAOBAHHA B pPaMKax
y4eOHOro SKCIepUMEHTa U Yy4eOHO-HUCCIEIOBATEIbCKONW JESTENIbHOCTH C
HCIOJIb30BaHUEM LH(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U JaOOPaTOPHOTO

obopymoBaHus

CdopMupoBaHHOCTh YMEHHUI aHATW3UPOBATh M OLEHUBATH IOCIECACTBUS
ObITOBOM M TPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKAa, CBA3AaHHOU C
(U3MYECKUMH TIPOLIECCaMM, C TO3MIUN JKOJIOTMYECKOM 0e30MacHOCTH;
MPEJICTABICHUI O pallMOHAILHOM MPUPOJIONOIb30BAHUH, a TAKKE PA3yMHOM
UCIIOJIb30BAaHUU JIOCTIDKEHUN HAyKH W TEXHOJNOTUH IS JalbHEUIIero

pa3BUTHUS YEIIOBEYECKOTO O0IIECTBA

Omnazenne pa3muYHBIME CIoco0amMu paboThl ¢ HH(OpMAIel PU3HIECKOTO
COICpKAHUS C  HCIOJB30BAaHMEM COBPEMEHHBIX  HMH()OPMAIIMOHHBIX
TEXHOJOTUI; pa3BUTHE YMEHMH KPHUTHUYECKOTO aHalW3a M  OIEHKH

JIOCTOBEPHOCTH MOTy4aeMoi HHGOopMauu

CdopmupoBaHHOCTH yMEHUHI MIPUMEHSATH OCHOBOIIOJIATAOIINE
ACTPOHOMMYECKHE MOHATHSA, TEOPUH U 3aKOHBI Ul aHAU3a U OOBSICHEHUS
(bu3HYECKUX MPOIECCOB, MPOUCXOAIIMX Ha 3BE3aX, B 3BE3THBIX CUCTEMAX,
B MEXTaJaKTUYECKOW cpesie; IBUKEHUSI HEOECHBIX TeJ, SBONIOIUM 3BE3N U

Bcexennon



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon Kon .
IIpoBepsieMblii J1eMEHT COEePKAHUSA
pasaena/TeMbl 3JIeMeHTa
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanuuaeckoe JABHUKCHUC. OTHOCUTENBHOCTD

MEXAaHHUYCCKOT'O IBUKCHUA. Cucrema otcuéra

MaTepI/IaHBHaH TOYKa.

TpasKTOpHa

Eé& panmyc-peKkTop:
7(r)=(xle) Mr)=(2)),

TpaeKTopII,
IepeMenIeHIe: ? bt
112 m—.:;.(fz)_;.(fl):f.z _}—.1: X
= (Ax,Av,Az),
TIyTb.
CroKeHNe IepeMelTeHHil:
A =48 +A7,
CxopocTb MaTepHuaaIbHOU TOUKHU:
_AF y
U=—o =T =[ux.u1_.u__].
At Ar—0 -
Ax , ) .
v, =—| =x/. aHaNOTHYHO v, =V,, U.=Z,.
ﬁf r—=0 -
113

CroxeHHe CKOpocTell: o, =5, + 0, -

Belunciienue nepeMeleHus U IyTH MaTepUAIbHON TOYKH IPH
MPSIMOJIMHEHHOM JABM>KEHUHU BIIOJIb OCU X T10 TpapuKy

3aBUCUMOCTH V(1)

1.14



115

1.16

117

. _  AD -,
YCKDPEHIIE MaTepPHAIBHOI TOYKIL a4 = — =u = [Hl. -0 .a
-

a.

At

Au . .
—  =(v,).". aganmormiHO a, = (v, ', a.=(v.)"
Ay ' ' B -

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:

x(t) = xg + vg,t

Ve (t) — Vo, = const

PaBHOYCKOpEHHOE NPAMOJINHENHOE ABUKECHUE!

a.t
x(t)=x,+u,t +—

v (t)=vu, +at
a, = const

-

U;I - L’I.lz.'r = 2{."1 [""’-2 _""’-1]

HPII ABILKESHINI B OJTHOM HAIIPABIICHII IIVIE S = -5 .

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Mo o

(] Xy t—-

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU30HTY:



1.1.8
1.19
1.2
121
1.2.2
1.2.3

[.‘r{f} =X, +U,f=x +tU,cosa-f

vit)=uv,, +gt=v,sina— g

=0

o
o X
g =—g=const

{U;- (t)=v, =v,cosa

KpuBonuneiinoe nBuxeHue. [[BrkeHne MaTepruaibHON TOUKU
10 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOYKHU:

v = wR

[Ipy paBHOMEPHOM JBHUKEHHUH TOYKH 110 OKPYKHOCTH

_277.'_2
w= = TV

. LleHTpoCTpeMUTENbHOE YCKOPEHUE TOUKU:

Ay =§= w?R

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOUYKHU

Teépnoe Teno. [locTtynarenbHOE M BpallaTeIbHOE IBUKEHUE

TBEPAOIO TENa
JMHAMUKA

Nuepunaneubie cuctemsl orcyéra. I[lepssiii 3akoH HeroToHa.

[IpuHnunn otHOCUTENBHOCTH ["anmunes

Macca tena. IITOTHOCTE BeliecTBa:
m

P=7

Cwia. [IpuHIUI CynIepIIO3UIIMHN CHIL:

- - -

FpaBHo,zLel?xCTB = Fl + F2+- -



1.24

1.2.5

1.2.6

1.2.7

Bropoii 3akon HeroTona: s MmarepuansHoit Touku B ICO

N
>

pu

F1 = ma1
Ap = FAt
F = const

-—

1:'12 ﬁ?l

Tpetuit 3akoH HptoTOHA 1151 MaTEpUAIIBHBIX TOYEK:

-

Fip = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIbI IPUTHKCHUA MCKIAY

TOYEYHBIMU MacCaMU PaBHBI
mim,

F=6—5

CI/IJ‘Ia TSKCCTHU. HeHTp TSIOKECCTU  TCJia. 3aBI/ICI/IMOCTB CHUJIBI
TSI2KECCTHU OT BBICOTHI h HaIa HOBerHOCTI)IO IIJIAHCTBI paJlI/I}’COM
RO:

GMm

M9 = R + h)?

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx



Cuna tpenus. Cyxoe TpeHue.
Cuuta TpeHUsl CKOJIbKEHUS:

Frp = uN

p:

1.2.8
Cuna TpeHus nokos:

Koadduruent tpennst

JlaBneHwue:

1.2.9 p= 1t

1.3 CTATHUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUA:

13.1
M| = Fl, rae | — mieyo cuiel

-

F

OTHOCUTEIIBHO  OCH,  HIpPOXOJAUIed  4Yepe3  TOUKYy
NEPIEHIUKYIISIPHO PUCYHKY

[enTp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX TOYEK:

mir; + myry+...
m; + my+...

T,

1.3.2
B onHOpOoAHOM TOJIE TSIKECTH
(g = const)

LIEHTP Macc TeJla COBMAJAET C €r0 LIEHTPOM TKECTH
VYcnous paBHoBecust TBEpaoro tena B MCO:
[M,+M, +...=0

133 o
|F+F+...=0



1.34 3akou [Tackans

JlaBenue B )kujkocTu, nokosmeiics B MCO:

1.35 p =po+ pgh

3akoH Apxumena:

-
N

FApx = _PBbITeCH

1.36 €CJIM TEeJIO U KUAKOCTh nokosArca B UCO, To
FApx = ngBbITeCH
YcnoBue niiaBaHus Tes
14 3AKOHbBI COXPAHEHUM I B MEXAHUKE
NMiynbsc MmaTepralbHON TOYKU:
141 p—
NMirynsc cuctemsl Tei:
1.4.2 p = p1 + p2+ .
3aK0H U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B ICO
Ap = A(pl + p2t.. ) = FlBHeH_[HAt + FZBHemHAt+- -
B UCO , ecitu
, €CIIN

- -

FlBHeuJH + FZBHemH+- ..=0

PeakTuBHOE ABMXKEHHE

144



F

Ar X
PaboTa cuibl Ha MajioM MNEPEMEIICHUN

;1:|}?'|-|;j.f|-c05 o=F,-Ax

a F

v
MOIIHOCTD CUIBL:

CCJI1 3a BpEMA
145 At

paboTa CUJIbl U3MEHSIETCS Ha , TO MOLIHOCTb CHJIBI
Ad

P=—" =F-vu-coso
ﬂf Ar—

Kunerndeckas sHEprus MaTepuaibHON TOUKH:

2 2

mv p
EKI/IH =5 Py

2 2m
1.4.6
3aKOH N3MCHCHUA KHHCTH‘IGCKOﬁ 3Hepr N CUCTCMBI

MaTtepuanbHbix Todek: B ICO AEkun = A1 + A2 + ...

[ToTenumanpHas sHEpIUs:
JJIA IIOTCHOUAJIBHBIX CHUJI
A12 = ElrIOTeHu - EZl‘[OTeHL[_Z AEHOTeHu
1.4.7 .
HOTGHHHaﬂBHaﬂ 3HepFI/I$I MaTepI/Ia.]'H)HOI/I TOYKHU B
OIHOPOJHOM IIOJIC TAXKECTHU:

EHOTeHu = mgh



[ToTenunanpHas 3HEprUs ynpyro 1eGopMHUpOBaHHOIO Tea:

kx?
EHOTeHu = T

3aKOH U3MEHECHUS 1 COXpaHCHUA MEXaHUYeCKOM OHCPIUH:

Fiex = B + Emre:—m-

148 B IICO AEyex = Acgcex menoresn. can
B IICO AE,ex =0, eClI Agcex HeOOTEHI. CHI 0
15 MEXAHWYECKUE KOJIEFAHUSA 1 BOJIHBI
["apmonuyeckue KoJIeOaHus MaTepUaIbHON TOYKH.
Ammuutyna u ¢a3za xonebanuii. Kunemarnueckoe onucanue:
x(f) = Asin| @t +o, ).
v () =x.
a(d=(v ), =—o'x) =a +a'x=0,
I7I€ X - CMEIIICHUE U3 PAaBHOBECHS.
JlnHamMuyecKoe OnucaHue:
ma, = —kx,
151 rae
k = mw?
. DTO 3HAYHT, YTO
FE, = —kx.
DHepreTu4ecKoe OTIMCaHHE (3akoH COXpaHEHHUS

MEXaHHU4YECKOI 3HepFI/II/I):

CBs3b AMIIIUTYAbL KoJieOaHui CMCIICHUA MaTCpHaHBHOﬁ TOYKHU C

aMIUIUTY/IaMU KojieOaHui €€ CKOPOCTH U YCKOPEHHUS:

Upee =04, =04

1.5.2 [lepuoxa u yactoTa KoneOaHUIA:



153
154
155
2
2.1
211
2.1.2
2.1.3

2n 1
T —_—— e —
® v
[lepron Manbix CBOOOMHBIX KOJICOAHMH MaTEMATHYECKOTO

MassTHHKA:

I'=2=n

[Tepron cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!

m
T=2m |—

ik

BBIHY)KILGHHLIG xonebanus. Pe3onanc. Pezonancuas KpuBas

[Tonepeunsie U IPOJOIbHBIE BOJIHBL. CKOPOCTh pacpOCTpaHEHUs

1 JJIMHa BOJIHBI:

HNHuTtepdepentius u qudpakius BOJIH

3Byk. CKOpOCTbH 3ByKa
MOJIEKVJISAPHA S ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA

Mopenu cTpoeHus ra3os, KUAKOCTEN U TBEpABIX Teu. [lycts
TepMOJMHAMHUYECKass cucrtemMa (temo) coctouT w3 N

ONHAKOBBIX MOJICKYII. Torma konu4yecTBO BElIECTBA

N m
vV=—=—
Ny
rie
Ny

— 9ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U

— MOJIApHas Macca BCUICCTBA

Tennopoe IBMKEHHE aTOMOB U MOJICKYJI BCUICCTBA

B3auMoeiicTBuEe YacTUIL BEIECTBA



214

2.15

2.1.6

2.1.7

2.18

2.19

211
0

Huddysus. bpoyHoBckoe IBHKEHHE

Monens uaeanpaoro raza B MKT

CBs3b MEXAYy [1aBJICHUEM M CpeIHEH KHHETHUYECKOM SHeprueiu
MOCTYINATENbHOIO TEIJIOBOTO JBMXKEHHUS MOJEKYJI HACATIBHOIO

ra3a (ocHoBHoe ypaBHeHue MKT):

p:lm,nu =—n-| —

s 2 (mp*) 2. —
M- o
3 T 3

rae m0 — Macca 0JJHON MOJIEKYJIbL,

N
"=y

- KOHLIEHTPALIKS MOJIEKYT
AblcomotHas Temneparypa: T =t +273K

CBs3p TeMmIiepaTypbl ra3za co CpeJHEl KMHETUYEeCKOW 3Hepruei

MOCTYIATCIIbHOI'O TCINIOBOT'O ABUKCHUSA €0 MOJICKYII:

_f 2
Enr:im""‘u =EkT
L2 2

Vpasuenue p = nkT

Mogenp uaeaabHOIO ra3a B TCPMOANHAMUKE:



(Vpaprerse Merrereea — Kareifpora
| BeIpavkeHHe U1 BHYTPEeHHEH SHEPIHH
VpaBHeHNe MeHueneeBa — KiameiipoHa (IIpiIMeHIMBbIE (POPMEI
3aIIICH):
pRT

pV= %RT = vRT = NkT, p=E=.

Bprﬁ}KEHIIE RIRIE: BH}-’TPEHHEﬁ SJHEPIHII OJHOATOMHOTC HISAIEHOTO

raza ([IpIIMeHIIMEIe (JOPMEI 3aIIICH):

L‘=ivRT_ NkT = 3™ RT =ve T =2 p¥
2 2 2

3aKkoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PAa3pPCKCHHBIX I'a30B:

W3onpoueccsl B pa3pekeHHOM Ta3e C TOCTOSHHBIM YHCIOM
MoJieKkyn N (C MOCTOSIHHBIM KOJINYECTBOM BEULIECTBA V):
uzotepma (T = const): pV = const ,

nzoxopa (V = const):

1%
== t
T cons

n3obapa (p = const):
2.1.12 pa(p )

= const

S~ <

I'paduaeckoe mpeacrapneHue uzonpoieccos Ha pV-, pT-u VT-
JTrarpamMMax.

OO0beaMHEHHBIN ra30BbIi 3aKOH:

pv _ .
T = cons



2.2

2.1.14

2.1.15

2.1.16

2.1.17

2.2.2

2.2.3

224

2.25

2.2.6

2.1.13

221

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

Hacpiiennsle ¥ HeHachlllleHHble Mapbl. KauecTBeHHast
3aBUCHUMOCTD IUIOTHOCTU U JIaBJICHUS HACBILMIEHHOTO IMapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00BbEMa HACBHIIIEHHOTO
napa

Brnaxxnocts Bo3yxa.

OTHOCUTENBHAS BIAXHOCTD:

¢ _ pnapa (T) _ pnapa (T)
pHaCbuunapa (T) pHaCbIlLll'[apa (T)

HN3MeHeHue arperaTHbIX COCTOSIHUM BeIeCTBA: HCIIapCHUC H

KOHJICHCAIIMs, KUTICHUE >KUIKOCTH
N3MeHeHue arperaTHbIX COCTOSIHMM BELIECTBA: IUIABICHUE H
KpUCTaJNIU3aLHs

[IpeoOpazoBanue s3Hepruu B (ha30BbIX EpPexoaax

TEPMOJJNHAMHUKA

TemoBoe paBHOBECHE U TEMIIEpaTypa
BuyTpenHss sHeprus

Teronepenaya kak cnocod U3MEHEHHUs] BHYTPEHHEH 3Heprun 6e3
coBepiieHust  paboTel.  KoHBekIMs,  TEMIONPOBOAHOCTS,
U3ITy4yeHue

KonngecTBo TEIIOTHI.

VY aenpHas TeMI0EMKOCTh BEIIECTBA C:

Q = cmAT

VY nenbHas TerioTa mapooopaszoBanus L: Q = Lm.
VY aenbHast TeruoTa miasieHus A Q = Am.

VY aenwpHast TEIIOTa CropaHus Toruea q: Q = gm

OnemeHTapHas paboTa B TEPMOANHAMHUKE:
A =pAV

Beruucnenue pabotsl 1o rpaduky mnpoiecca Ha pV-auarpamme



[TepBblii 3aKOH TEPMOAMHAMUKU

Q12 =AUy; + Aqp = (U — Uy) + Ag,

2.2.7
Anma0ara:

Q12 = 0= Ay, = (U — Uy) =AUy,

2.2.8 Bropoii 3akon TepmoauHamMuku. HeoOpaTuMble mpoIecchl

[Tpuniune! aeiictBus TenaoBbix MamuH. KIT:

_Aaamt _*~Harp_|*~xcm| |*-qu1|

2.2.9 = 0 )

ZoHATD Harg X Harp

MakcumanbHoe 3nauenue KII. [{ukn Kapho:

Y S T
2.2.10 max N = Nygge = “'PT =] Zzen

marp Tm

YpaBHEHHE TEIUIOBOTO OallaHca:
2.2.11 Q1+ Q2+ 03+

3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE IIOJIE

DnekTpu3aiys Tell U €€ NpOosBIEHUs. DIEKTPUUECKUN 3apsl.
311 JBa BHma 3apsiga. DJIEMEHTApHBIA SJIEKTPUUYECKHUI 3apsjl.

3akoH COXPAaHCHUS IJICKTPUUCCKOTO 3apaa

BzaumogeiictBue 3apsAa0B. Toueunrle 3apsabl. 3aKoH KYJ'IOHE[Z
B OTHOPOAHOM BCHICCTBEC C IlHBHeKTqueCKOﬁ MMPOHUTTACMOCTBIO

&

3.1.2

F=k|{?1' 1 _|"?1|"?':

g’ 4dmes, 1°

3.1.3 DnekTpuueckoe mose. Ero nefictBue Ha 3eKTpUIECKUE 3apsiIbl



3.14

3.15

3.1.6

3.1.7

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

>

B F
qnp06Hb1171
ITone Touyeunoro 3apsna:
q
ET = k_Z
r
OOHOPOJHOC II0JIC:
E = const.

KapTunb! 1uHUN HanpsskEHHOCTH ATUX TOJICH

IToTeHuanbHOCTh QJICKTPOCTATHUYCCKOI'O IT10JIA.

Pa3HOCTh MOTEHIMATIOB U HAINIPSKEHUE:
A1z = q(d1 — ¢2) = —qAd = qU.

HOTeHI_II/IaJ'IBHaH 3Hepr1/1${ 3ap$ma B 3JIeKTpOCTaTI/I‘{eCKOM I10JI1C.
W =q¢

IToTenmman QJICKTPOCTATUYICCKOI'O I10JIA:

o=2
q

CBs3b HampsOKEHHOCTH TOJS W PAa3HOCTH IOTEHUHAIOB JUISA

OJIHOPOAHOTO AekTpoctarudeckoro moyst: U = Ed

[TpuHIUIT Cyneprio3uIuK JIEKTPUYECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.



YcnoBue paBHOBecHs 3apsSA0B: BHYTPU IPOBOJAHHKA

Et=0

, BHYTPH 1 Ha MTOBEPXHOCTU IMIPOBOJHUKA ( = const

318 JWdNeKTpuKU B 3JIEKTPOCTaTUYECKOM Toiie. JluanekTpuueckas

IMPOHUIACMOCTE BCIICCTBA €

Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA!

q
C=—
U

3.19
DNeKTPOEMKOCTH IIIOCKOTO KOH/IGHCATOpa:

€08

=g T

Hapaﬂﬂeanoe COCIMHCHNEC KOHACHCATOPOB:

q= CI1+QZ+---'U1 = Uz :""Cr[apaJIJI_C1+C2+'"

ITocnenoBaTenbHOE COSTMHEHUE KOHJACHCATOPOB:
3.1.10

1 1 1
U=U1+U2---'Q1=Q2=---.C =C—1+C—2+...
noci

OHeprus 3apsKEHHOr0 KOH/IEHcaTopa:

qu CU? ¢*
3.1.11 =1 = -1
We 2 2 2C

3.2 3AKOHBI TTIOCTOSAHHOI'O TOKA

Cua Toka:

3.2.1 At 0

ITocrostaHEbI TOK: I = const

Jns mocrossHHOrO TOKa q = It

3.2.2 VYcnoBus cylecTBOBaHUS JIEKTPUUYECKOTO TOKA.



Hanpsioxenne U u 3/IC E

3akon Oma 1S ydacTKa Lenu:

3.2.3 I—U
e "R

DJIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTH COMPOTHUBIICHUS
OJIHOPOJIHOT'O IPOBOJHUKA OT €ro JUIMHBI MU CEYEHUs. Y IeJTbHOE

324 COIIPOTUBJICHHUEC BCIICCTBA.

R:pg

Ucrounnku Toka. 3J]C uctouHmka Toka:

_ ACTOpOHHHXCHJ’I

E =
3.25 q

BHyTpeHHee conpoTUBIIEHNE HCTOYHHUKA TOKA

3akon Oma Juisi MOJTHON (3aMKHYTOM) 3neKTpudecko nenu: E =

IR + Ir, oTkyna

3.2.6

E.r

[TapajutenpHOE COEIUHEHNE TPOBOJIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—..
Rnapaml Rl RZ

3.2.7

HOCHCHOB&TCHBHOC COCAUHCHUC ITPOBOIHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = Rl + R2+



3.2.8

3.29

3.2.10

3.3

331

3.3.2

Pa6ota snexkrpuueckoro Toka: A = [Ut.

3akon J[>xoyns — Jlenua:

Q = IRt

Ha pesucrope

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

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

AA R
= —_— = _IL
Af |4 50
TerutoBast MOILIHOCTB, BBIAESIEMAs HA PE3UCTOPE:
. U
P=I’'R=—=]U
R

MoIIHOCTh UICTOYHHKA TOKA:

CBO6OI[HBIC HOCHUTCIIN JJICKTPUYCCKUX 3apsAA0B B IPOBOJHHKAX.

MexaHu3Mbl IIPOBOJUMOCTH TBEPABIX METAJUIOB, PacTBOPOB H

paciijiaBoB QJICKTPOJIUTOB, ra3os. HOJ'IyTIpOBOI[HI/IKI/I.

ITomynpOBOTHUKOBBIN TMOJ

MAT'HUTHOE I1OJIE

MexaHudeckoe B3aUMOJEWCTBHME MArHUTOB. MaruurtHoe
mnoJie. Bexrop MarHUTHOM WHOYKLWH. [TpuHIIMI

CyNEPIIO3UIMN MAarHUTHBIX TOJIEH:

B = Bl +B2+

JlvaMM WHAYKOMM MarHuTHOro mnosd. KapTtuna nuHUN
WHIYKIUU MAarHUuTHOTO OJIA MOJIOCOBOTO u

HO}IKOBOO6p33HOFO IIOCTOAHHBIX MarHuTOB

OneiT Opcrena. MarauTHoOe moJie MpoBOJIHMKA ¢ TOKOM. KapTuHa

JIMHUA

HHAYKOUU MAr"iuTHOroO 1ioJjisl  JJIMHHOI'O  IIPAMOTO

IMPOBOAHMKA U 3aMKHYTOI'O KOJIBII€CBOT'O IMPOBOAHHKA, KATYIIKHU C



TOKOM

Cuna Amnepa, e€ HampaBJIeHUE U BEJIMYUHA!

F, = IBlsina
3.3.3 , TJIE 0. — YrOJl MEXAy HAINPABICHUEM IMPOBOJHUKA U BEKTOPOM
B

Cuna JlopeHiia, e€ HanpaBJ€HUE U BEJIUYUHA:
Fnop =l q | vBsina
[J€ 0. — YIoJI MEXKAY BEKTOpamMu
3.34 v

-

B

. JIBM>KeHHE 3apsHKEHHON 4acTULbl B OTHOPOJHOM MarHUTHOM I10J1€
3.4 OJIEKTPOMATHUTHAA MH/IY KA

[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,S = BScosa

34.1
3.4.2 SIBnenue anekTpoMarHuTHOM HHAYKIUK. OJ1C nHIyKIMu
3aKOoH AIeKTpoMarHuTHoM nHaykuuu dapases:

AD
3.4.3 E=—— :—(:I)ir

At Af—

\{3’\%#
344 / r
( = =y

O/1C uHAYKIMK B IPSMOM IPOBOJHUKE JUTMHOM |, IBHKYyIIEMCS



CO CKOPOCTBIO

-

WLl

B OZJHOPOJHOM MarHMTHOM mnoJje B:
| E; |= Blvcosa

, [JIE 0. — yroJl MeXly BEKTOpoM B 1 Hopmaibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv
; €CITH
l
L
B
, 1
%
TO
| E; |= Blv
3.45 [IpaBuno Jlenna
NHIyKTUBHOCTD:
()
L=—
I
3.4.6 ,umm @ = LI
Camounnaykuus. 9/1C camonHayKuu:
AT
E =—L—| =-LI

Aty



3Hepmﬂ MAarauMTHOI'O ITOJIA KaTYIIKHU C TOKOM:

LI?
A7 _=
3 W, ==
35 JIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHBI

Konebarenbubiit  koHTYyp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIC

KoJieOaHus B U€ATLHOM K0JIe0aTeIbHOM KOHTYpE:
[4(1) = Gumesin( o+

11[?] =g, =, cos( wt+@y) =1 cos(at +q)

351 ®opmyina Tomcona:
T = 2nVLC
, OTKyJ1a
2T 1
w=—=—
T VJIC

CBs3b AMIUIMTYJBI 3apsgaa KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpu CBO6OI[H]':>IX SJICKTPOMArHUTHBIX KOJIEOAHHUSAX B

uJealbHOM K0JieOaTeIbHOM KOHTYpE:

Qe = —

w

3aKOH COXpaHEHHWs DHHEPTHH B UACAIHPHOM KOJIeOATETHHOM

KOHTYpE:

3.5.2

3.5.3 BrinyxkaeHHbIe 37IeKTpOMarHUTHbIE KosiebaHus. Pesonanc
[Tepemennsiii Tok. IlpowsBonacTBO, mepemauya M moTpebieHUE
ANEKTPUYECKON SHEPTUU

354

cuU? LIt cu? LI’
+ = e = MEE = const.
2 2 2 2




CBolicTBa SJIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus

BCKTOPOB B E)JICKTpOMaFHI/ITHOﬁ BOJIHC B BAKYyMC:

3.55 S e
E1lBlc

356 [IIxana 3IEKTPOMArHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

3.6 OIITUKA

36.1 [IpsmoninHENiHOE pacnpoOCTpaHEHUE CBETa B OJHOPOJHOM
cpene. Toueunslid uctounuk. JIyd cBeta

3aKOHEBI OTpPaXCHUA CBCTA.

a=p

3.6.2
alP

LSS S

3.6.3 [TocTpoeHne n300paKeHHIA B IJIOCKOM 3epKaje

3aKOHBI MPpEIOMJICHUS CBETA.

HpeHOMHeHI/Ie CBCTa:

nqisina = nysinf.

AOCOIIOTHBIN TTOKa3aTelb MIPpCIOMIICHUA:
c

Nasc = v

3.6.4

OTHOCUTENBHBIN NTOKA3aTENb IPETOMIICHUS:
n, U

nOTH
1 V2

Xoq J1y4eil B Ipu3Me.



1"1 = 1'2 - .”1}.1 = .”2}.2
COOTHOIIIEHHNE YaCTOT U COOTHOIIIEHUE JJIMH BOJIH IpHU IICPEXOAC
MOHOXpPOMATH4YECKOIro CB€Ta 4YEPE3 TIpaHULy pasacia ABYX

ONTUYCCKUX CPCI:

n2 < ”1 H2
O &
3.6.5 [TonHOE BHYTpEHHEE OTpaKEHHE.

Hpel[eHLHLIﬁ YI'oJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

. 1 n;
Sina,, = =—
OTH nl

CoOuparomiue ¥ pacceWBalolIe JIMH3BIL. TOHKas JIMH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAA CHJIA TOHKOM JIMH3BI:

3.6.6 D= !
al " F
®opmyJiia TOHKOH JIUH3BI:
1 4 1 1
d f F
VYBenuuenue, JaBacMoe JIMH30M:
h 1fl
F = — = —
H d
3.6.7
d T
f )
H F

F\ h
f

ko

B ciiyuae paccenBaronieit JIMH3bI:



4.1

3.6.8

3.6.9

3.6.

3.6.11

3.6.12

411

DO0=F =

0,

=

h |fl
H-a !

Xoa Jsyda, MpOILIEANIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€
rnaBHOi omtuueckoil ocu. IlocTpoeHne mM300pakeHUd TOYKU U
oTpe3Ka NpsMOM B COOMPAIOLINX U PAaCCEMBAIOIIMX JIMH3aX U UX

cUcTeMax
doroanmapaT Kak onTuueckuid mpubop. ['ma3z kak omruueckas
cucrema
Untepdepeniuss cBera. KorepeHTHbIE HCTOYHHMKHU. Y CIOBUS

Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTE€P(PEPEHLINOHHON

KapTUHC OT ABYX CI/IHCI)aSHBIX KOI'€pCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3 .

o

v
MIHIMYMEI — ﬁ={2nf+l_];, m=0+1+2 +3__

Y

Hudpaxknus ceera. Judpakumonnas pemeérka. YcioBue
HaOJIOCHUS TJIaBHBIX MAaKCUMYMOB IPH HOPMAJIbHOM MaJ€HUU
MOHOXPOMATHYECKOTO CBETa C JJIMHON BOJHBI A Ha PEMIETKY C

nepuojioM d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

Hucnepcus ceera
KBAHTOBASA ®U3MKA
KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M

['mnore3a M. Ilnanka o kBanTax. ®opmyna I[Tnanka: E = hv



dotonbl. DHEprus GoToHa:

4.1.2
Nmmynbe ¢oToHa:

4.1.3 dororpdext. Onbitel A.I'. CtoneroBa. 3akonsl GoTodPdekra

VYpaBuenue DitHmreliHa i GotodddexTa:

Ec])OTOHa = ABbIXOAa + EKI/IHmClX’

rac,

E(l)OTOHa =hv =—

414
hc
Axp

ABbeoaa = hv}cp =

2
MV~ max
Evyumax = > = eUzy

JlaBneHue cBera.
415 JlaBiieHME CBETa Ha MOJHOCTHIO OTPAXKAIOIIYIO0 TOBEPXHOCTh U HA

MOJTHOCTBIO MOTJIOUIAIONIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
421 [InanerapHas Moaenp aToma

[Toctynatet bopa. W3nmydyenwme u morjomeHue (HOTOHOB TIpH
Mepexo/ie aToMa ¢ OAHOTO YPOBHS YHEPTUHU HA JPYTOM:

4.2.2 hvm” = h_c = |En —E

-

i |
“



4.3

4.2.3

43.2

4.3.3

4.3.4

43.1

JIuHeityaTpie CIEKTPHI.

CriexTp ypoBHEl 3HEPIrUU aTOMa BOJOPOJIA:

—13,65B
E =22 n_123 .

" 2

n*

OU3NKA ATOMHOI'O APA

Hyxnonnas moxens sapa I'eitzenOepra — MBanenko. 3apsn

aapa. MaccoBoe 4mciio gapa. H3zoTommr

Pa,I[I/IoaKTI/IBHOCTB.

Anbda-pacnaz;
A A4 4
FX—>,Y+;He

bera-pacnan.

DJeKTpOHHBIN B-pacnan:

A A 0~
7 X—= Y+ je+v,

[To3uTpoHHBIA B-pacna:
A A 0=, o
sX—= Y + jE+ v,
I'amma-uznydenue
3aKOH paJIM0aKTUBHOTO pacnajia:

-t

ITycth m — Macca pagloaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

ﬂ,[[epHBIe pCaKkmuu. I[eJ'ICHI/IC " CUHTC3 AJCP



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






