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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpa3zoBaTeinbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbsl BocnuTanusa W Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®deneparnuy,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHKE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa C y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma mno ¢Qusuke Aa€T OpeacTaBIECHUE O LENAX, COJEpPKaHUH, OOLen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJISIET PEaU30BaATh
3a/la4yu MPO(PECCUOHAILHON OpHEHTAIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEN KaKIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS 00pa3oBaHUs B
OopraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM il pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHBHOE
npUMEHeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoOB C 3aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywvaromerocsi, B (pOpMHUpPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CPEHETO 00IIero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOHIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 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 3xkonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX OSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cofiepKaHus MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLINAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIIOIb30BAaHUH CAMOCTOSITENIbHOTO AKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkrtopa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTHKyMa B CHUCTEMY JIaO0OpaTOpHBIX pPaboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yudeHus paszaena (temsl). Ilpu stom mon pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBOM HHCTPYKIIUH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa NpPE/ICTaBlIEHAa €IWHBIM IepedHeM. Buioop
TEMAaTUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpOoILecca UCXOAs U3 OCOOCHHOCTEHN MOYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3MUYECKOM MOJENBIO, TO3BOJSIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3ienioB. [[s KadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHusi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYecKO MOJENH VISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIITyOJaEHHOTO
YPOBHS Ha YpPOBHE CpeIHEro o0I1ero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kaOunHera. B kaOuHere GU3MKKM JOHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHcTpaniMoHHOE  000pyaoBaHue (OpMHpPYETCS B COOTBETCTBUH C
NPUHIIAIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M  OOECTHeYrBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme M0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
WCCJICMOBAHMUS  WM3y4YaeMbIX  SIBIEHUW ©W  MPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOYYaromMXCs K HaydHOMY
M3YYECHHUIO TPUPOJBI, Pa3BUTUE HUX HMHTEIUICKTyalbHbIX U  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIPABJICHUH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOINX 3a1a4y B
npoiiecce u3yueHus Kypca GU3uKi Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

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

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUSI
GU3MYEeCKUX SBJACHUN B MPUPOJE W JUISI TPHUHITHS TPAKTHYCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNM, aJIeKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3ajad
WH)XEHEPHOT'0 XapaKTepa,

NMOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TMPOBEIACHUS
bU3MYeCcKX OHKCIEPUMEHTOB, aHaJIM3a M HWHTEpHperanuu HHpopMaluuy,
OMpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JAESTENHHOCTH, CBA3AHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEHBb) Ha YPOBHE CPETHETO OOILEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJEINIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO NO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa 0 npupojie. HayuHslii MeTo/1 MO3HAHUS U
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUI.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAJIOTOBBIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemiHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (a0OCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUCUHBIN
3apsan). ['mnore3a. PU3nyecKnuil 3aKOH, TPaHULBI €r0 MpUMEHNMOCTH. Du3ndeckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN IEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHne cuiibl TOKAa W HampsDKEHUS B LENH IOCTOSSHHOTO TOKa IIPH
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

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

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aJa4yl MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAas CKOPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIHUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U X
rpaduku.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKH.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m dactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, MIecTepéHYaTble U peMEHHBIE Mepenayd,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

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

N3mepenne yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBU)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKCHUH.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

W3yyenue [ABWKEHHS Tejla, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
THIOTE3bI O TIPSAMON MPOMOPIHUOHAIBHON 3aBHCHUMOCTH MEXIY HaIbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXKHOCTHM C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalleHus] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TElla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

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

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

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

Nmnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIMaNbHBIE W HENOTEHUMANbHbIC CWIbL. lloTeHnManbpHas »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbsi KoCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHy/UIM U1 HMIEaIbHOM JKUIAKOCTU Kak CJIEACTBUE 3aKOHA
COXpaHEHUS MEXaHUYECKOW JHEPIHH.

TexHu4yecKkre yCcTpOoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHre KHHETHYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Omnpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUST MOJIEKYsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0CONMIOTHON TEMIIEPATypPbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CPEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHL.

TexHHYeCcKre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu nBUXKEHUS YacTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita HltepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOTrO Mporecca (PeKOMEHIAOBAaHO HCIOJIb30BaHHE
rdpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHHS] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienue paboThl 1o rpaduky
mpoliiecca Ha pV-auarpamme.

Tennonepegaya  Kak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BELIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacu€r konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aanabaTHOM IIpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak MeEpbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIe! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOIIECChI: XOJOAMIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AlUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupEeHUN.

Bo3nymHoe orauso.

CpaBHEeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusa. McmapeHue W KumneHue. YeiabHas
TEII0Ta MapooOpa3oBaHusI.

HaceblllileHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnmusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BbIX MEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

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

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuyd  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DJICKTPUYECKOIO
3apsna.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnosisa.  [IpoOnwiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHinumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCcKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsHKEHHOCTH 3TUX MOJEH |
DKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B YHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMNHU, COJACPHKAILIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa J1sl y4acTKa 1EMu.

DIIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COINIPOTHUBJICHUSA
OJHOPOJTHOTO MPOBOJHUKA OT €ro JUIMHBI W IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux menei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHrie cuibl TOKA U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COITPOTHUBIICHHS TIPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CWJIbI TOKAa OT HANpPsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

VYBenuueHue npesena u3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC ranbBaHMUECKOro 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHLIMATIOB MEXIY IOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3iuunvix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB. JEKTPOHHA
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAMMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrtponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIydeBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI anekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, UPPOBas TadopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumua: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEN U Ta30B, KHUJIKHE KPUCTAJIBI, SIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodpa3oBaHue ABUKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméTyaTrble KOHCTPYKIIMHK), MCTOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIULUOHEP, TEXHOJIOTUU
NOJIy4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. diekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3uuuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (IPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHNE 3apsHKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS DIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTH B II€NM TOCTOSHHOTO TOKAa.
SBnenune camounaykuu. I1C caMOUHIAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
IeYb, COJICHOU/, 3allIUTa OT JIEKTPU3ALHUH TN MPU ABUKEHUH B MArHUTHOM MOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYEeCKOW sHepruu). BoiBog
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 MX DHEPreTUUECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u uactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTU4ecKoro wasTtHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux konebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenre HE3aBUCUMOCTH TIeprojia MaJlbIX KOJeOaHul Ipy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Teproa CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanre kojebOaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CHUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarommue 3IEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mepepaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEKTposHepruu. KympTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPAKEHHUE, MpEIOMJICHUE, HUHTepPepeHuus u
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pa3zoBaHue U pacCIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOI0IBHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOJsIpU3als, udpaKiys, UHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3y CHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCUTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOWIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTs. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuoHHas pemérka. YclIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepennie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia v JIMH3HI.

[Tonyuenne n300pakeHuUs: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIInn 1 OJISIPU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUYEHHUS Ha IBYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune IMHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI clIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuibl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONH  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHria.
VYcenoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKuH IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl pororddexra. YpaBHEeHHE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcs dacTtuubl. KopmycKymisipHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIax.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzenbepra.

TexHH4eckre yYCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

dotorPdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuUKym.

HccnenoBanne GhoTope3nucropa.

N3mepenune nocrossaaoM [1manka Ha ocHOBE HcciieoBanus hoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u noromieHrue GOTOHOB MPHU MEPEXOIE aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Alnbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIvsHME paTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccl spa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonasl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (HUBUKHA JII OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro ueba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIANMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CreKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBLHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapsl. UEpHBIE ABIPHI B SApax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIMUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

Oo6o01maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (PU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKLMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mOMOOUST TPEYTOJbHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MpUPOAE, KoseOaTeabHbIe
JIBW)KCHUS B JKUBOW MPHUPOAE, ODKOJOTHMYECKHME PHUCKH IIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpoIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJIBUraTelb, paaap, paIuonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHMArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CIIyTHUKOBbBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIlpaBJICHUHN
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e C(OPMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MIMH  OOy4Yarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMH B 00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbL C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU ESATENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETHKY HAy4YHOTO

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



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacuIMpeHre OmbITa JAESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
bu3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA:

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJaMU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COZIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIIeHUs, HaxXOIUThb ApPTryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH MIPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHHUS 1O (QU3UKE B TMPAKTHYECKYIO OO0JaCTh
KA3HEICSATEIHOCTH;

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

Pabora c nunpopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOLIEHHE Ha YypokKax (U3UKH M BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIYaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh 11 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHIO: COCTAaBJIATH IUIaH
NEHCTBUIM, pacpeeNsaTh posid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIISATh ITO3HABATEJIBHYIO  JCSATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, MJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThl ¢ yU4ETOM HMEIOUTUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, ApTyMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcuu I OICHKH CUTYyaIlud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHMMATh MOTHBBI M apryMEHTBI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, peAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OYMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JI€MCTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJIoBeKa, POJb U MECTO (U3HKU B COBPEMEHHOM HAay4yHON KapTUHE MUpAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UYECKON TEOpHUH B
(dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (Uu3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLHMaIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATepHAIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO ymopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUIKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE IT0JIE;

paszinyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumnes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKON
SHEPIr'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpazoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHns MKT u 3akoHBI MONEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPrUEr TEIUJIOBOIO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMEe MOJIEKYJl M €ro TeMIepaTypol, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULNN 3IEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3blBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKUE MPOLECCHl M SIBICHUS, HCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJia YIPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTbD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuyd TMPYKHUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIEalbHOrO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHDKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MNOTEHIMAJNOB, JJEKTPOABWKYIIas CWja, CWiIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKAa, »JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SBJICHUM:
MEXaHUYEeCKOE [IB)KEHUE, TEIIOBOE JIB)KEHHME YacTHI] BeEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, muddy3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIN3aLUsl, HAIIPaBIEHHOCTD
TeIJIoNepeaum, IEKTPpU3alUs Tell, SKBUIIOTEHIMATBLHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, MPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJIE TpapuKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCUTEJBHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHNUN;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0r01aTh IpaBuiia OE30MACHOTO TPyla IPU MIPOBEIECHUHN HCCIEI0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroled TpeOOBaHUSIM 3a/aud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3aaa4, MPOBOJUTH PacyEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKHU, a TAaKXKe WHTETpalii 3HAHUHM U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaAJIM3UPOBATh M OLIEHUBATH MOCIEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NeSATEbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbSBICHUA Y4eOHOU W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA NH(OpMaLnu;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHAIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PaCCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npoheccuoHaIbHOM AeATEIbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3UKH B  DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YelOBE€Ka U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puzmyeckol Teopurn B (POPMHUPOBAHUHU MPEACTABICHUI O
bu3nUecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
pa3nuuaTh YCJIOBHS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJIHOE
MarHUTHOE MOJIs, TApMOHUYECKHE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNIbHbBIN KOHTYD, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SBJICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl UM SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHdTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmImepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAHUA  (PU3UYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMO€E IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JIJI1 aHaju3a UM OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAX, B MEXKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONH 3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIETOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTH OMBITHI O MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYYCHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbI0: HAa OCHOBAaHWM aHaJIM3a YCIOBUSA BBIOMpATh
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
OpU  WCIONB30BAHUM MATEMATUYECKUX METOJOB pEHICHHsS  3ajad,
POBOJNTH PAcU€Thl HA OCHOBAHUH MMEIOIIUXCS JTaHHBIX, aHAJTM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOi Ha N3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (hU3UYECKUe SBICHUS;

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

OPUBOJIUTH MPUMEPHl BKJIAZa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3UUECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PU3NIECKOTO
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIH
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBLHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ KaXJO0rO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 hitps://m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps:/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 MEKTPHIECKoe moze 24 ! https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [IOK
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.eds00.1u/39859ef 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 M 0 10
CRAHIHACCIE KOMCOATIA https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.eds00.ru/39859f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

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

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIN3M 15 bubmorexa HOK
' PHYCRYIp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1SHKa aroma https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859ef1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
bubmuoreka [JOK
P 1
CICPBHOC Bpertt 0 https:/m.edsoo.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubnmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAYYHOM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B [IPAKTHUYECKOMN AESITETbHOCTHU JTIOAEH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCcKoro apuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1auu MEXaHUKH
8 Paaguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

https://m.edsoo.ru/30a108a5

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

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

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edsoo0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnrorea LOK

https://m.edsoo.ru/33196fbe
[lenTpocTpeMUTENBHOE U MIOJTHOE
YCKOpEHUe
16 KonTtponbHas pabota o teme bubnworexa LHOK

https://m.edsoo.ru/1242{32¢e




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepunanpHble CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH [ anues. https://m.edsoo.ru/5a9%¢4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dba505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997{b
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edso00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bubnunorexa LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuabI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.eds00.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edsoo.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNmnynsc MaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC cuilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHUn bubmuoreka [IOK
MOMEHTAa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532¢b9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edsoo0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

37 W3MEHEHNN KHHETHUECKON YHEPTUH bubmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmansuasg sueprusa. Bropas buGnuorexa [IOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u e e CTOJIKHOBEHHS.
40 Yy EIZ]II;GHI/IG BeyH If }.],'IFJ'II/I JIST UAeaIbHON bubnnorexa [IOK
P PHYJII AU B hitps://m.cdsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TEJI. XapakTep IBWKECHUA U bubnmorexa LOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

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

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps//m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knanelipona. bubmuoreka [JOK
Pentenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d 1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
bubmmoteka IIOK
32 Octosroe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOH TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO JIBHKECHUS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12£d8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIIHUX ycioBuil 1t TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTLHAA Pt st TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edso00.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaaya Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmmorexa [IOK
yIP P https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TertoBoe 3arpsi3HEHUE OKPYKarOIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MAaInuHb!"

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




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIleHue. Y nejabHas buGnuorexa [IOK
p ' https://m.edso0o.ru/6f8¢6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5c17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau
A hitps://m.edso0o.ru/18¢95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edhopMay TBEPIOTO TENIA.
Aedop P bubmuorexa [JOK
83 Pactsxkenne u cxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl10
FOwnra. Ilpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHM qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
rnepexojax https://m.edsoo.ru/97a0672f

bu6nmoreka [IOK

86 0% €HUE Te 0

PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 P

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

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu!

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso0o.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA bubmmorexa LIOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIe NEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN AIEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUs AIEKTPUIECKOTO bubmorexa HOK

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

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJTSL.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OaHOPOIHOE ANEKTPUUYECKOE T10JIe
[TorennmanbHOCTD

97 3IEKTPOCTaTHUECKOTO nojs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIPSDKEHUE
[loTenuuaneHas 3Heprus 3apsia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeH nain bubmorexa LIOK
P ' i https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P I a https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

% https://m.edsoo.ru/52582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5¢3
ITose paBHOMEPHO 3apsIKEHHOTO IO

103 00Bvémy mapa. [lone paBHOMEpHO Bubmmorexa [IOK

y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJsie. Y CJI0BUE paBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' .
06 KOH/JIEHCATOPa. DIIEKTPOEMKOCTD hitps:/m.cdsoo.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsSKEHHOT0 KOHJIEHCATOpa bubmorexa [IOK
p p A p https://m.edsoo.ru/73a34£18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0o.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa HOK
v https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https:/m.edso0.ru/0839a1 15
17 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

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




JJIMHBI U II0IaAn IMMOIIEPEIYHOTO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amnau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka HOK
nenei. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax Eﬁgggg;ggismmw
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemere sanax https://m.edsoclfru/6761bf0f
MOITHOCTD IEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTB, BeIACIIEMAs Ha bubmmorera [OK
https://m.eds00.ru/99750a6f
pe3ucrope
bubmuoreka [JOK
126 Pemenme saxa- https://m.edsoc]fru/eb72f024
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuorexa [IOK
WCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40tb
bubnmnoreka [JOK
129 Pemenmne 3azas https://m.edsogruBS80b679
bubnmnoreka [JOK
130 MomHoCT: MCTOUHMKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546f5632

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubamorexa LIOK
. P https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3ana
HHCHHE saad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
ANEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme "l[locTostHHBIN bubnuorexa [IOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allis 3HAHUI
137 1o TeMe "[10CTOSHHBIN ITeKTPUUISCKUI bubmorexa [IOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas padora no reme bubmuoreka [IOK
"TTocTOSIHHBIN ANEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKasi MpOBOJUMOCTD
139 aSJ'II/I‘ll:)HBIX BE efTB DIEKTPUUYECKUIH bbmmorexa [TOK
P HHECTE. P https:/m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI brbmmorexa [TOK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes s HIEKTPOIU3a
but6moreka [JOK
141 DNEeKTpUYeCKU TOK B razax. [1ma3zma
P https://m.edso0.ru/92d9276
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

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

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaKOMCTBO C IUPPOBOI
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JAaTYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKJIOHHOW IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3N4eCKul IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

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

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

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

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

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHUYECKOIO MasTHHKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHOE PAcCTOSHUE OT €ro Macchl"”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pasIe, OT uX
nepopmanun” unu "M3ydenne
JBUKEHUS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepes3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 pHIMEeHTa
3aBucumoctd Frp(N)" wnn
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TpeHUs" WIn
"U3y4yeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

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

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

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

https://m.edsoo.ru/4a04f4f7

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wim "HMccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON YHEPIUM Tena 1Mo
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE

1 poBoi 1abopaTopun)" uin
"N3ydyeHue n30XopHOro nporecca’ uium
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/eOfe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctu"
nn "UccnegoBanue npouecca

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




OCTBIBaHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3mepeHune yaeabHOM TEII0ThI
raBieHus abaa" win "Usyuenue
CBOMCTB HACBIIIEHHBIX NTApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa MacChl MapoB B
nomernienuun". M3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaATSDKEHUS

Du3N4eCcKUu IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOAA" UITN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojeprkallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUHN
KOHJIEHCAaTOpoB"

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

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

159

®u3NYecKuil TPAKTUKYM I10 TEME
"UccmenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmmorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBurrii ypok. O000111€HIE U
162 CHCTgMaTmZEHs[ 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo0.ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE
163 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpIO0ro Tena
PesepBHbIil ypok. O000IIEHHE U
P P . bubnuotexa [JOK
164 cucTeMaTHu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbI"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSTHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepBurblii ypok. O0001I€HIE U
P 7P . bubnuorexa [IOK
168 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CHCTEMaTmZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBubiil ypok. O0001mEHE U
170 CHCTgMaTmZp ns 3HaHui 110 Teme "Toku 1 bubnmorexa [IOK
I " https://m.edsoo.ru/cc7681d4
B Pa3UYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoububle IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BzaumopeiicTBre NOCTOSSHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IIpun pI/IH CyIepIio3u I/IIZK MarHUTHBIX 1 bubmorexa HOK
P VH yrep " . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUuTHOM MHIYKIIUH
3 MarunurtHoe 1oJ€e MpOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHHUE U | bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubnmnoreka [HOK
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
7 MolyJib. JIBH>KEHUE 3apsKEeHHON 1 bubmuoreka [IOK
YaCTHUIBI B OHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
bubnunorexa LIOK
8 Pemenne 3ana 1
teH Aat https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cuel Jlopennia 1 nommorexa [

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
crieHie saat https:/m.eds00.ru/93617bd9
MarsuTHoOe I10JI€ B BEILIECTBE.
11 deppoMarseTuky, napa- u bubmmorexa OK
PP > 11ap https://m.eds00.ru/30ff9608
JaMarHeTUKHU
OCHOBHBIEC CBOMCTBA
12 dbeppomarnetukoB. [I[pumeHnenne bubmmorexa [JOK
bp i https://m.eds00.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau 1mo Teme "MarautHoe bubnunoreka LIOK
rojie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nu. IIoTok BekTOpa MarHMTHOM bubmmorera [IOK
ALYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
1
6 IAC manyKumH https:/m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHI bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/abdec188
18 Buxpesoe anekrpuueckoe noie. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKINY B ABUKYITAXCS bubnmnoreka [JOK
MPOBOJTHUKAX https://m.edsoo.ru/0235¢cc02
bubnunorexa LIOK
20 P
cHicHe sanat https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IIpaBumno Jlenna
paBi i https://m.edsoo.ru/bbc22726
22 WnayktuBHocTh. KaTymika bu6muoreka [JOK




HHIAYKTHBHOCTHU B LECIIH ITOCTOSAHHOI'O

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

TOKa
” SBnenne camounaykuuu. 3/C bubmmoreka [JOK
CAaMOUWHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Pemetirte sazas https://m.edsoo.ru/88£69d2b
2% O06o001IeHe U CUCTEeMaTH3als bubnuoreka [{OK
3HaHUU 110 TeMe "DieKTpoIuHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarenpnast cuctema. CBOOOHBIE
28 Kosiebanus. ['apMoHMUYeCcKue bubmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHUYECKOE bubnuorexa [{OK
oIHrcaHue KoJebaTenbHbIX ABHKEHUI https://m.edsoo.ru/87c¢e9498
DHepreTudeckoe onrcanue. Beion
JTUHAMHYECKOTO OMHUCAHUS
30 rapMOHHYECKHUX Kose0aHUil U3 UX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OTIFICAHHUS
. bubmuoreka [{OK
3 AMIIATY 1 1 pasa KoneOanmii https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOAHHIA.
1 [Tepron ManbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHUIT MATEMATHUYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX

https://m.edsoo0.ru/e0399319




KoJie0aHul NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieoaHusl.

bubnunorexa LIOK

33
Breinyxnennbie koiaebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOIE0A

BroROICham https://m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pentenue 3anau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
Vpok-koH(pepeunus "MexaHHUeCKHUe
36 K(?JIGGaHI/IS(Ib BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HaHUH 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
konebanus"

38 OJeKTpOMarHUTHBIE KOJICOaHUsI. bubnmnoreka [HOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsaga KOHAEHcaTopa ¢ aMIUINTYIOH bubmorexa LOK

PAAa KORA p YA hitps://m.eds00.ru/093f9af ]
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnnorexa [JOK
UJeaTbHOM KO0JIe0aTEIFHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aTyxaromye dIEKTPOMarHUTHEIE

41 I(OJ'I}:gaHI/ISI Brin >1<p CHHBIE bubmmorexa TOK

' YA https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TIOK
& pB I P https://m.eds0o.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIENH bubnuotexa [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 JIEKTPUYECKON LIenu

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

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIUIUTYIHOE U OEUCTBYIOIIEE bubnmorexa LHOK
YA A yrom https://m.edsoo.ru/1cac6cdc
3HAYCHHUE CUJIBI TOKA U HATIPSKEHUS
46 Pe3onanc B 2JIeKTpHUUECKON IIEITN Bubmaorexa ITOK
P H hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemenue 3anga
teHH Aat https://m.edsoo.ru/al6836a4
W neanpuulif TpanchopMaTop.
48 IIpousso CTBI; He(be paqa I/Ip Bubmiorexa OK
p a » TTEpeAL » https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUU
DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JILTYPA HCHOHBS(;[BpaHHﬂp Bubmiorexa IOK
YIARTYP § hitps://m.edsoo.ru/a6f74d93
AJIIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
tHeHHn at https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemenue 3anga
tHeHHn At https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
52 3HAHUH 110 TeMe "DJIEKTPOMAarduTHEIE bubmorexa LIOK
! P https://m.edso0.ru/40102429
KoaeOaHus
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u yaprpa3syk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmoreka [IOK
57 P
cHcHHE sajad https://m_edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubanorexa [JOK
N3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHnue 31eKTpOMarHUTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJeBUIeHNA. Pagnonokamusi. bu6nmorexa LIOK
DNeKTpOMarHUTHOE 3arps3HeHNe https://m.edsoo.ru/9f96f1f8
OKPYKaIOIE Cpebl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"KoneGanus u BOTHBI" https://m.edsoo.ru/47985a0
63 Cget. 3aKOH NPSMOIUHENHOTO bubmuoreka [IOK
pacIpoCcTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3eprano https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHTEJIbHBIN NTOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 3aKOHOB OTPaXEHUS U IIPEJIOMIICHUA
p p https://m.eds00.ru/49d830a9
cBeTa
Xon nmydeit B npuszMe. Jucnepcus
i pu A P bubnunoreka LIOK
68 cBeta. ClIoKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8elc3be
LBset
69 JIunzel. @OKyCHOE pacCTOSIHUE U bubmmoreka [JOK
OITUYCCKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuorexa [IOK
HUX CUCTEMaX. YBEIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemienue 3agad Ha HOCTpOCHUE
71 U300paKEeHUI, 10T ael\I/)ILIX c bubmotexa LOK
p ’ i https://m.edsoo.ru/5a868f09
OMOIIBIO JIUH3
72 I'na3 xak ontnueckas cucreMa bubnmorexa OK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenensl
73 OPUMEHUMOCTH FC(I;)MCT H4YeCcKou bubnmorexa OK
p p https://m.edsoo.ru/cd174al10
ONTHKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 CIIepCHs CBETA
Jlucniepens caer https://m.edsoo.ru/lel6cche
b K
76 WNutepdepentus ceera nommorexa [O

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




KorepeHntHble HICTOUHUKHU. Y CIIOBUS

bu6nmoreka [IOK

7 HAOIOCHHS MAKCHMYMOB i https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Petuerne azat hups://m.edsocL).Iru/?,%1de2b
bubnuorexa [JOK
7 Hpumerienne uirepepenuin hups://m.edsocL).Iru/668edbc8
bubnuoreka [{OK
80 Jludparuns ceera https://m.edso:)_.lrull2ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnuoreka [IOK
82 Pemerre 3a1a< https://m.edSO(])_.Iru/dS 8c4lla
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
ITonsapusanus cera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerre 3a1a< https://m.edsogru/05608 158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa [TOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 Konrponbnas pabora no reme bubnmnoreka [HOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHUIBI TPUMEHUMOCTH
28 KJIACCMICCKOW MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
JJIEKTPOAUHAMUKA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

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

https://m.edsoo.ru/c56f05¢cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHUe BPEMEHH U COKpaIeHUE
JUIMHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEpruen u
92 AMITYIBCOM PENATUBUCTCKOM YaCTHIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBecHOE TEIJIOBOE U3JIyUEHUE bubmorexa HOK
v https://m.edsoo.ru/f54035a5
bubmmoteka IIOK
94 3 B
AICOH CMCTIEHIL BHHa https://m.edsoo.ru/1 ¢5£f752
95 TI'unote3a M. [linanka o kBaHTax. bu6mmoreka IIOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6nunorexa LIOK
96 9
HEPIH M MMITYTLC (oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuoreka [IOK
CroneroBa. 3akoHs! hoTorpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [IOK
- NP patuh https://m.edsoo.ru/01ef4556
dboTtordpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
Jlebenena https://m.edsoo.ru/64b4f966
100 BoaHoBbIE CBOMCTBA YaCTHI] but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. [inuHa BoaHbI e

101 Bpoiing u pasMmeps! obnactu bubnmnorexa LHOK
p pasMep : https://m.edsoo.ru/5df8baf1
JIOKAJIN3ALUH JIBUXKYIICHCS YaCTULIBI
102 KopnyckynsapHO-BOJIIHOBOU AyaIu3M bubnmorexa LHOK
PHYCKYIAD Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnmnoreka HOK
KpHUCTaJljax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepEeHUI B MUKPOMHUDE.
104 COO?HS)I_HGHI/IH He];)n e eHéHH(};)CTepr buGnuorexa LIOK
. pe https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE IPadUICCKHX 32724 https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€THbix 3a1au nbmorexa 10
https://m.edsoo.ru/ee9b3182
KouTponsHasa pabora o TemMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckyisspHO- bubnmorexa OK
. T PHYCKYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIn3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroMma. [ImanerapHast Moens aTomMa bubmorexa HOK
' P a https://m.edsoo.ru/312b750a
Pesepdopna
bubmmoteka IIOK
109 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE# bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl1a
11 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
HU3JIyYEHHE CBETA https://m.edsoo.ru/f945d85c
112 Jlazep bubmuoreka [JOK




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

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsn u
MacCcoBO€ YUCIIO sapa. M30Toms!.

PanmoakTuBHOCTH

3aKoH pPaaArOaKTUBHOI'O paciiaaa.

CBolicTBa HOHU3ZUPYIOIIETO
n3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMs! yrpaBiisieMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOMN YHEPreTUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

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

116

MerTobl perucTpanuu u

WICCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
@DyH/IaMEHTAIbHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[Tpencrasnenue o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/1acO8as5hb

117

®usuka 3a npenenamu CTanaapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnquncTBo usnueckoit

KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

DTanel PasBUTHUA aCTPOHOMUU.

but6mmorekxa [IOK




3HaueHHe ACTPOHOMUH

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS PUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
120 TEIECKOIIBI, PAIHOTEIECKOIEI bubmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHass acCTpOHOMHMS
Bupg 3sésnnoro neda. Co3se3nus,
121 SIpKHE 3BE3bI, INTAHETHI, X BUINMOE bubnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
IIBIDKEHUE
Coinneunas cuctema. CoJHIIE.
122 CosHeyHas aKTUBHOCTE. MICTOUYHUK bubnnorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
bubmmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
A e https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEICTABICHUS O bubnmnoreka [HOK
MIPOUCXOKIEHUH U 3BoTounK ConHIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuxa.
126 Tune! ramakTuk. YEpHbIE OLIPHI B bubmmorexa TIOK
- ep P https://m.edsoo.ru/7cd10a0a
s/ipax rajJjakTUK
127 Bcenennas. Pacuupenne BeenenHol. bu6muoreka [JOK

3akoH Xab6mna. Teopus bonbiioro

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




128

B3pbIBA. PenmmnkToBoe N3JIYyUYCHHUEC

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

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

129

Hepeménnbie mpoOieMbl acCTPOHOMUU 1

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

130

131

132

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" uiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM"

dusnueckuil NpaKTUKYM 10 TEMe
"N3mepenue cuinsl AMmepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJIbl TOKa" MU
"OrnpeseneHrne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

AJIEKTPOMArHUTHOW MHAYKIMU" UK 1
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTO noss"

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS

camouHaykiuu" mwin "COopka Moienn
3JIEKTPOMAarHMUTHOTrO reHeparopa’

Du3n4ecKuil IPAKTUKYM 110 TEME 1

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

bu6nunorexa LIOK
https://m.edsoo.ru/fcaec91e9

https://m.edsoo.ru/c36658da

bubnunorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK




135

136

137

138

139

140

"N3mepenue neproja CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYECKU MPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro Toka
yepes MocaeI0BaTesIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyUIKy U pe3ucrop"”
nn "UccnenoBanue paboThl
HCTOYHUKOB CBETA B LICIHU
IIEPEMEHHOT0 TOKa"

dusnueckuil NpaKTUKYM 10 TEMe
"N3yueHune napameTpoB 3BYKOBOM
BOJIHBI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOT0
3epKajia v JMH3bI"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XKUAKUX JIUH3)" WIn
"N3mepenune pOKyCHOTO pacCTOSTHUS
paccenBaronUX JUH3"

Du3n4eCKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

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

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edso0o0.ru/89dc2d90

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

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIIUN
ceera"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHue UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
dboTorpadusaM TPEKOB 3apSHKCHHBIX
YaCTHUIl B MArHUTHOM T10J1e)"

Ou3nyecKuil MPakTUKYM 0 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHJIBI TOKA Y€pEe3 CBETOAMO]T OT
HanpspkeHus"

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue crieKkTpa
pa3pexEeHHOr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMETpa”
win "M3yuenue nornomieHus 6eta-
qacTHUI] aJITIOMUHUEM"

Pu3NYeCcKuil IPAKTUKYM 110 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM T'JIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUH JIJIS1 ONTPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6nmoreka [IOK
https://m.edsoo.ru/63756c¢47

bubnuoreka [{OK
https://m.edsoo.ru/eb916£82

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

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




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3ab1" unu "Habmoienus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acTpOHOMHUH B

. . bub6nmoreka [IOK
146 3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0OBEKa
O0600I11IeHNE U CUCTEMATU3AIUS
147 3HaHUH. Posib 1 MecTo GU3UKHY U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON Hay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O000I11IeHNE U CUCTEMATU3AIUS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHUPOBAHUHU MPEJICTABICHUN O
148 $H§H‘I§JKOﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK
3HaHui o teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHNEe U cUCTeMaTU3aIHs bub6muoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre U cucTeMaTr3aIus
N " bubnunorexa LIOK
152 3HaHUU 1o Teme "CTaThuKa TBEp0TO

Tena"

https://m.edsoo.ru/3ccad82e




O000111eHrE U CUCTEMATU3 AL

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALMS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNE U CHCTEMATH3AINS
155 3HaHui o Teme "TepMoauHaMUKa. Bubmiorexa HOK
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIMHBI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IeHNE U CHCTEMATH3AINS
157 3HaHUN 10 TeMe "DIIeKTpUYEecKoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa LIOK
. " https://m.edsoo.ru/71453ee6
IIEKTPUICCKHUI TOK
O0001IeHNE U CUCTEMATH3AIINS B LOK
N HOIHOoTEKA
159 3HaHUU 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3ALIS but6mmoreka [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001eHNE 1
161 CHUCTEMAaTH3alUs 3HAaHUH 110 TEME Bubmuorexa IOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS] WHTYKIIHS
162 PesepBublit ypok. O0o0mIeHNE U bubmuoteka [IOK




163

CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue konedbanus"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3alMsl 3HAaHHUH 110 TeMe
"DIeKTpOMarHuTHbIE KosieOanus"

https://m.edsoo.ru/d6310bfd

bubnunoreka LIOK
https://m.edsoo.ru/5e¢2bb83d

164

PesepBHeiit ypok. O600ICHHE U
cucreMaru3sanus 3HAHUH 110 TEME

"MexaHH4eCcKHe U QJICKTPOMArHUTHLIC

BOJIHBI"

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

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"OnTuka"

bubnunoreka LIOK
https://m.edsoo.ru/52ad1603

166

167

168

PesepBHeIit ypok. O000mIICHNE U

CUCTCMaTHu3al g 3H3.HI/II71 I10 TCMC
"OcHoBer CTO"

PesepBHslit ypok. O6001IeHNE U
cUCTeMaTH3aIlHs 3HAHUH 10 TeMe

"KopnyckynsipHO-BOJIHOBOM Ayanus3m"

PesepBHeiit ypok. O6001IeHNE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"duznka aroma"

bubnuoreka [{OK
https://m.edsoo.ru/5beclc65

bu6nmorexa LIOK
https://m.edsoo.ru/f7¢59d38

bubmmoreka IIOK
https://m.edsoo.ru/1f511654

169

Peseprubiil ypok. O600111eHIE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®u3uKa aTOMHOTO SApa U
3JIEeMEHTapHbIX YyacTull"

but6mmoreka [IOK
https://m.edsoo.ru/905c¢5ce(

170

PeseprubrIit ypok. O6001IeHNE U
cHCTEeMaTH3aIHs 3HAaHUH 110 TEMe
"OnemeHThl acTpOPU3UKH"

but6mmoreka [IOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3HKH B (OPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENIECH:
MaTepHaibHas TOUKa, MHEPIHaJbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHME, CBOOOJHOE TMaJeHUE TeJl, MABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTEH U TBEPABIX TeJ, U3MEHEHUue oO0béMma Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJy apaMeTpaMM COCTOSIHUS ra3a B M30IpoLeccax; 3JEeKTpU3alus Tell,
B3aMMO/ICVICTBUE 3aPsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINYUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUUAIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYecKas MOIIHOCTh; NPU OMNHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SBIICHUS,
UCIOJNB3YS (PU3MUECKHUE BETUUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHS JHeprusi, pabora ra3a, KOX(QQHUIMEHT IOJE3HOro AEHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, WX O0O3HAYEHUS W €AWHUIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLIECCHI), UCTONB3YS (PU3HMUECKUE BEIUUYHUHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIONIb3yEeMbIX BEIMYUH, UX 0003HAUCHUS U €IUHHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUS MEXaHWYECKOW HHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCA, MPUHLMUI  CYNEPHO3UIMH CHJI, MPUHIUI PABHOIPABHSI
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, IA30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKON
SHEPruM TEIUIOBOIO JIBWKEHUS MOJEKYJd ¢ aOCONIOTHOW TeMIepaTypou,
NEpBBIH 3aKOH TEPMOJUHAMHUKHU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATb OCHOBHBIE IPUHLUIBI JEUCTBUS MAallUH, OpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemMy (3a7ady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEPEHHUs U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3ylbTaThl  MOJYyYEHHOM  3aBUCUMOCTHU
(GU3NYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, JI€JIaTh BBIBOJIBI IO
pe3ynbTaTam UCCIIeIOBaHUS

Cobmo1aTh mpaBmiia 0€30MacHOTO TPyAa MNPy MPOBEISHUN UCCICTOBAHUHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 0OOPYIOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICTATh (PU3HMUECKUE BETUYHHBI
U QopMynbl, HEOOXOAMMBIE ISl €€ pEelIeHHUs, MPOBOJUTH PacuéThl W
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUMHBI

Pematp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYXKACHHH C ONmOpod Ha HM3y4YECHHbIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SIBJICHUSA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpeTUYECKUE 3HAHUS 10 (PU3KMKE B IMOBCEIHEBHOM JKU3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBAMU, JUISI COXPAHCHUS 3JI0POBbSI M COOJFOJICHUS
HOPM 9KOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIEH cpere

PaGotarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTUYECKOW IEATEIBHOCTH JIIOACH, LEIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (QU3UUYECKUX MOJEIIEH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sI/Ipa MPpH pelieHNH (PU3NUIECKHUX 3a1a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MPOoLecChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIIEKTPUYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMO/JICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS UHIYKIUS, JICHCTBHE
MarHUTHOTO TIOJISI HAa TMPOBOJHHK C TOKOM U JBHXKYINUICS 3aps,
AIIEKTPOMArHUTHBIC KoneOaHus " BOJIHBI, NpSIMOJIMHEHHOE
pacnpocTpaHeHUE CBETa, OTPaKEHHE, NpEeIOMIIeHHue, WHTepdepeH s,
nudpakiys U MoJspU3anys CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUYECCKUN
s dekt (porodddexT), cBETOBOE TaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  €CTeCTBEHHAas M  HCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKue
BEJIMYUHBI: YICKTPUUIECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJ[C, pabora
TOKa, MHIYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
MHIYKTHUBHOCTb KATYILKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
IEepUoJl U 4acToTa KOJIeOaHUM B KoyieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B Ipollecce TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KosieOaHuH,
(GoKycHOE pacCcTOSIHHE M ONTHUYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBWIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOIB3YyEeMBIX BEIWYHH, HX
0003HAUEHHsI W EIUHHIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(du3HYecKrue BEITUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE MaHHYIO (U3UYECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISTH 3HAaUeHHE (DPU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M TPUHLUIBLI: 3akoH OMa, 3aKOHBI MOCJIEIO0BaTEeIbHOTO U
HapajyIeIbHOTO COEAMHEHUs NIPOBOJIHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, ypaBHEHUE
OnHmTeiiHa a1 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKOe  BBIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTH)
PUMEHUMOCTH

OmnpenensTb HampaBlI€HUE BEKTOpPAa HWHAYKIUKA MArHUTHOTO  TOJISI
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl Jlopeniia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpKaJIoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIUPOBATH BHIBOJIBI

11.10

OcCymiecTBISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUs (DU3UYECKUX BEIIMUWH;
IpU 3TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBAThH
pe3ysbTaThl TOJYYEHHONW 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BHJE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHNEM U3MEPHUTCIbHBIX YCTpOfICTB u
1abopaTopHOTro 000PYIOBaAHUS

Pemate pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3aa4M BBIOUPATh (PU3UUECKYI0 MOJEIb, BBIACTATh (PU3MUYECKUE BEIUMYUHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ pelmIeHHsS, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATLHOCTb IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (bHSH‘leCKI/Ie SBJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM M TPEACTAaBICHUS y4eOHOW U HAyYHO-TIOMYISPHOU
uH(pOpMallUK, TOJTYYEHHOH W3 pa3IUYHbIX HCTOYHHKOB; KPUTHUYECKU
aHAJM3UPOBATH MOIYHaeMyr0 HH(GOPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCMOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUHN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IUISI COXPAHEHUS 30POBBS M COOJIOJICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEIEHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B rpymnme C BBIOJHEHUEM pA3TUYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAIMOHATHHO PACIPENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCT B HCECTAHAAPTHBIX CUTyalUAX, aJC€KBATHO
OLCHMBATb BKJIaJ KaXJAO0ro W3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUM B IIpoOlLleCC€ TMO3HAHUA IPHUPOABIL.
DKCHepuMEHT B (pU3HKE

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TeOopuu. ['paHMLIBI TPUMEHUMOCTH
¢busznueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBI  MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.1.1

#HHParHH#KNUHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU HA OCU CHUCTEMBI KOOPAMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUsS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.1.5

2.1.6

CBoboaHoe majienne. Y CKopeHrne CBOOOTHOTO
HageHus

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTEIbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICPpCAaIn

[Ipaktuueckue paboTel. M3mepeHne MrHOBEHHOU
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

IIyTSIMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpY PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHIKEHHS
IIapuKa B BS3KOW KHIKOCTU. V3ydeHne ABHIKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMTHAMUKA

2.2.1

222

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

Macca tena. Cuna. [IpuHuun cyneprno3uiuuy Cuil

223

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
I1;meyo cumel. YcnoBus paBHOBECHUS TBEPAOIO TEJa B
HUCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTH TMOJ ACHCTBHEM
HECKOJBKUX CHil. MccnenoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaedhopMupyeMoit
NPYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHUS

###Par###3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHbIX ToueK. MIMIysbC cuiibl U U3MEHEHUe
UMITyJIbCa Tea

3akoH coxpaHenust umiyiasca B MMCO. PeaktuBHoe
JBUKECHHE

Pa6Gora cunel




234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUHU

[TorennmanpHas >Heprus. [loTeHManbHas SHEPrUs
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHH&J’IBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUIA MEXaHHYeCKOM SHEpIrun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
###Par#H#OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3o0B, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEIeH

313 Macca MOJIEKYII. KomnuectBo BEIECTBA.
[TocrosinHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens upeanbHOoro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomoTHasE Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKEHUS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenue Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"azoBbIe 3aKOHBL. M30mponecchl B naeanbHOM ras3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xopa, n3odapa

3.1.9

3.1.10

TexHUYeCcKue yCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cucrema. BryTpenHss
SHEPTUsl TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MeHEeHUs

KonuuectBo Ttemnorel U pabota. BHyTpeHHss
SHEPrusl OJJHOATOMHOIO UCaLHOTO rasa

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHass  TEIUNIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

Tenmosnie MAaIlIUHBI. [TpunIUIIBI JNIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIJIOBBIX MamuHax. Koadduiument mone3noro
nevicteus (nanee — KI1/1) termmoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIIIOIHEPTETUKH

TexHHuecKue yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

3.3.1

332

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/ICHapCHI/IC )51
KUIICHUC. YILCJ'IBHB.SI TCIIJIOTAa Hap006pa30BaHH5{.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHas ¥ OTHOCUTENIbHAS BIIaXXHOCTh BO3TyXa.
Haceliensslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONHS CBOMCTB KpUCTaLIOB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIb




[InaBieHne M KpucCTauIM3aUMsa. Y JeiabHAsl TEIJIOTA

334
riasnenus. Cyomumanus
3.35 YpaBHeHUe TEIIOBOTO OanaHca
TexHnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTYyYCHUS
o COBpPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpUUYECKOE Toue. Hanpsoxk€HHOCTb
4.1.5 aNeKTpuueckoro mnois. [lpuHnun cynepno3suuuu.
JIluHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o IMotennuain. Pa3HOCTh MOTEHIINAIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM oJIe. Jwusnexrpudeckas
MPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcaTtop. DIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJEHCATOopa. OHEPrus 3apsuKEHHOTO
KOHJIEHCATOpa
Texauueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATUUYECKAs 3aIluTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTrnueckue paboTHI. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
###Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnosus CYLIECTBOBaHMS MIOCTOSIHHOTO
4.2.1 aneKTprudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
4272 Hanpsoxenue. 3akon Oma 1i1s ydacTka [enu
423 DneKTpruuecKoe COIPOTHUBIICHUE. VY nenvHoe

COIIPOTHUBJICHUEC BEIICCTBA




424

HOCHGHOB&TGHBHOG, napajijicJibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PabGorta snexrpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MontHoCTb QJICKTPHYECCKOI'O TOKa

4.2.7

anekTpoiaBkymas cwia (manee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKTpruecKoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COIIPOTUBJIEHUS ~ METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMceCHasd

MIPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

TexHu4eckue yCTpOMCTBA: aMIIEPMETpP, BOJBTMETP,
peocTaT, UICTOYHHMKH TOKa, JIEKTPOHArpEBaTEIIbHbBIE
npudopBI, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP COINPOTUBJICHUS, BAKYYMHBIH JHOJ,
TEPMHUCTOPHI u (bOoTOpE3UCTOPHI,
ITOJIYIIPOBOJIHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

11 KUIACC

Kon
pa3nena
4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTuyeckue paboThl. HM3ydeHue cMeIaHHOro
COEIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucrouHMKa TOKa M €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenune
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

OJIEKTPOAMMHAMUKA

##H#PartHHMATHUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHAYKIMA




IlocTossHHEIE MAarHuThbl. B3aumonaelictBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONW WUHAYKIIUH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHAyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJIsI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJs IJIMHHOTO MPSMOro IPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJIb M HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBlcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHre 3MeKTPOMarHUTHON UHIYKITUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJAC wuHayknuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nojue. 9J]C uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTh. fIBrieHne camowHAykiuu. DJ[C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYeCcKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, IEKTPOIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[TpakTdeckne paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylIKK ¢ TOKOM. VccnenoBanue nencTBUs
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITUW

5 KOJIEBAHUA 11 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbpHas cucrema. CBOOOIHBIE KOJICOaHUSI.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,

amMIuInTya U dasza KoyeOaHui

IIpy>xuHHBIN MagTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU TAPMOHUYECKUX
konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUIUTYaMHU KoJjeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTeNbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHEPIrun B njacaJlbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIe MEXaHUYECKHE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[Iepemennblil Tok. CUHYCOMAAIBHBIN TEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepaya U
noTpediIeHne JIEKTPUYECKOMN JHEPIUH.
OKOJIOTUYECKUE  PUCKM  TpPU  IPOU3BOJCTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs DJIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pHO/Ia MaJlbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue INEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOPa,
KaTyIIKH U PE3UCTOpa

#H#HPartHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [Tepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHNYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS W3JIYy4YEHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B M v B 21€KTpOMaruuTHOW BOJIHE B
BAKyyMe

525

5.2.6

5.2.7

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdepenims. CKOPOCTh 3AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsI3W W TEJIEBUJCHUS.

Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
0JIHOpOoIHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUs CBETa.
[TocTpoenne n300pa’keHHi B IUIOCKOM 3epKalie

533

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0e10ro cBeTa.

[Bet

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. DoKycHOe paccTOsHUE M ONTHYECKasl cuiia
ToHKOM JuH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOe JTNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEpP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. udpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

539 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, IO PO
[IpakTuueckue pabotbl. M3mepeHue mnoxazaTess
53.12 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n300pakeHUi B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Csi3p  Macchl C DJHEprMed M  UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusi MoKosi cBOOOIHOMI
YaCTHLIBI

7.1

KBAHTOBAS ®U3MKA

##H#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

®otonsl. @Dopmyna I[lmanka CcBS3M SHEpPruu
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
¢dboTtona

OTtkpbITHE U UccnenoBaHue GoTorpdexTta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHenue OiHmTeitHa A QoToddpdekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

Texuuueckue yCTpOCTBa: (hoTOdIEMEHT,
dboTomaTuuk, coHEUHas 6aTtapesi, CBETOIHO/T

7.2

7.2.1

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCIIE0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MO/IeJIb aTOMa




7.2.2

IToctynarel bopa. HM3nyuenue u moOIIOLICHUE
(GbOTOHOB TpU Mepexoje aToMa ¢ OAHOIO YPOBHS
sHepruuM Ha apyro. Bunbl cnektpoB. CrekTp
YPOBHEM 3HEPruu aToMa BOJOPOJa

7.2.3

BosiHoBBIE CcBOMcTBa wactul. BonHbl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAIIIaX

7.2.4

7.2.5

CrioHTaHHOE€ U BBIHY)KJIEHHOE  U3JIy4YCHHE.
Y CTpoiicTBO U IPUHIIKI Pa0OTHI JT1a3epa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIN aHAIU3
(cTieKTpOoCKoIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3ny4deHus. BausHue pagunoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykinoHHas
mozenb siapa I'eitzenOepra — HMBanenko. 3apsn
anpa. Maccosoe uncio sapa. M3otomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKIOHOB B siipe. SlaepHbIe CHIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUe U CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OnemeHTapHble 4YacTHIBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIbHBIE B3aUMOIEHCTBUS
TexHuyeckne yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Be3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

ConneuHast cucrema. IlmaHeTsl 3€eMHOM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KApIUKOBHIC
riaHeTsl. Manbie Tena CoaTHEUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHIA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [[lnarpaMMa «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJIEIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

#H#Part###BHyTpeHHee CTpOCHUE 3BE3.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bosroruy CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrpenenaeHue 3BE3/, ra3a
u neutd. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [Tnockas u chepuyeckast mMoICUCTEMBI
l"amakTkn

8.8

8.9

8.10

Tunel ramaktuk. PanuoramakTuku M KBas3apbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenne BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bceenennoit, teopus bosbmioro B3psiBa. Mozneib
«ropsuei Beenennoii». PenukroBoe usirydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH X HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHaiW3a U OOBSICHCHHS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (hM3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IMPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAJIU3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUMW M3 JPYTUX NPEeIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
UMQPOBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o paloOHAIIbBHOM
[PUPOJIONOIB30BaHUM, A  TakKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHMOpManuen
¢u3nyeckoro  coaepkKaHWs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUKECHHS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasaeaa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA
1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHTEIILHOCTh

1.1.1

MCXaHHUYCCKOI'O ABMXKCHHA. Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamryc-BeKTop:
7t )=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

O=__

ﬂ.f =j_‘;r={U1"L}_1"U:]‘

Ar—{

Ax ,
1.1.3 v,=— =1X,. AHAJIOTIYHO v, =YV, U.=Z/
At s :

CIoxeHHe CKOpocTell: 0, =0, + 0, -

Brruncnenne nepeMenenys 1 myTu MaTepUaIbHOW TOUKH

IpU IPSIMOJMHEHHOM JIBM)KEHUH BJIOJIb OCH X TI0 TpauKy




3aBHCHUMOCTH Vx(t)

- . AD ~,
YCKDPEHIIE MAaTEePHATBHOI TOYKIL: a = —L =u =
t—30

At
1.1.4
Au, . .
a, = =(uv,),’, aHaNOrM4HO a, = (v, )’, a.=(v.)
Af t ] ler T =7
Ar—{
PaBHOMepHOC HpﬂMOHHHeﬁHOC JBHXXCHUC!
x(t) = xg + Voxt
x(1)
0
+
1.1.5

ox

Uy (t) — vg, = const

0




1.1.6

1.1.7

Ox

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JABHXKXCHUC!

v(t)=v, +at
a, = const
a3 "
Uy — U, = EHI ['\"—2 _'\"—1]

L =
HPII JBILKESHIII B OTHOM HAIIPAaBISHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHS.

Vi

Vo o

(9] Xo ‘(.—

JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM 0L K TOPU30HTY:




1.1.8

[.r{t} =x, U, f=x +U,cosa-f

-

P , 2
- =}',ﬂ,+{.?,:,511:1I:Jt-r——gT

V(£) =1y +Ugt +

v.(f)=v,, +g 1 =y,sino— g

g.=0
g, =—g=const

{ux (t)=u, =v,cosa

KpuBonunerinoe npuxenue. [[BikeHue MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

wR

[Ipy paBHOMEPHOM JBUKEHHH TOUKH IO OKPYKHOCTH
21

=—=2
w T v

2w




1.2

2o
. LleHTpOCTpEMUTETBHOE YCKOPCHHUE TOYKH:

uc

R
. [lomHOE yCKOpEHHE MaTepruamTbHON TOUYKHU

1.1.9

1.2.1

1.2.2

TBépnoe teno. IloctynarensHoe 1 BpamarenbHOe

JIBMKEHUE TBEPJIOTO TENA
JNHAMUKA

WNuepuumaneuble  cuctemsl  orcy€ra. Ilepsslii

Herotona. [IpuHnun otHocutensHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:

3aKOH




©
I
<I3

Cuna. [IpuHiun cyneprno3uuuu CUiL:

-

FpaBHOAeﬁCTB =F+F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 115 marepuanbHoit Touku B UCO

- -

Fl =maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
———
£, Fy,
125 Tperuii 3akoH HproTOHA /111 MaTepUaibHbIX TOYEK:
Fi; = —Fy




12

21

1.2.6

3akoH BCEMHUPHOI'0 TATOTCHUA: CUJIbBI NPUTANKCHUSA MCKAY

TOYEYHBIMUA MacCaMy paBHBI
mim;

F=6—p




Cuma TsHKeCTH. HeHTp TSDKECTH Teja. 3aBUCHUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h Haa TIIOBCPXHOCTHIO IIJIAHCTHI

panuycom RO:
_ GMm
" T R+

mg

(R
0

+
h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuita TpeHus TOKOS:
Ep < pN

P

IA




Koaddurment tpenns

JlaBnenwue:
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLEHUS:
[M| = Fl, rae | — muie4o cuist
F
1.3.1
F
OTHOCUTEIBHO  OCH, Tmpoxonsmer depe3 Touky O
MEePIEHIUKYIISIPHO PUCYHKY
1.3.2 Lentp macc Tena. LleHTp Macc cucteMbl MaTepUATIbHBIX




TOYCK:

.M.




B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)




const)
LIEHTP MaccC TeJia COBIAJIAET C €r0 EHTPOM TIKECTU
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 _ _
|F+Fy+...=0
#H#HPar###
3akon ITackans
1.3.4
JlaBneHnue B xxuagkocTH, rmokosmeiicsa B UCO:
p =po + pgh
p
#H##Par#i# P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H##Par###
1.3.6
Apx




1.4

HHHAPar##H#
1.4.1

BBITECH

CCJIK TCJIO U X KUJKOCTB IIOKOATCA B I/ICO, TO

FApx = ngBbITeCH

Apx

pgv

BBITCCH

VYcioBue 1iaBadHus TEN

3AKOHBI COXPAHEHNW A B MEXAHUKE

NMiynsc MmaTeprabHON TOYKU:

p=mv




NMmynbc cuctemsl Te:

p=p+pt+..

p

p

HHHP At !
142

+




H#HHH#Par###
1.4.3

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + p2+' . ) = FlBHe].LIHAt + FZBHeLUHAt+- -

A(




1 BHEIITH

At

2BHEIIH

At

B ICO , eciu

Ap = A(p; +pp+...) =0




, €CIIN

- >

FlBHeLLIH + FZBHemH+' e




1BHEIIIH

2BHENH

0
PeaktuBHOE ABUXCHHUC
F
P artHH A7 I
1.4.4 PaboTa cHiIBbl Ha MajIOM IEpPEMENIEHUH:
A=|ﬁ|-|ﬂf‘|-c&5 a=F, Ax
@
1.4.5 P

MOIIHOCTh CHIIBI:

€CJIH 32 BpeMsi




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=24
At Ar—

=F-p-cosa

1.4.6

Kunernueckas 3Heprusi MaTepuaabHON TOUKH:

E}CI/IH =

KWH

my

2m

mv

2

2 p2

" 2m




1.4.7

3aKOH U3MCHCHHS KHHETHUYSCKON OHCPIUr CUCTEMBL

MarepuasibHbIX Touek: B UCO AExkun = Al + A2 + ...

[ToreHManbHas 3Heprus:
JUIsl TOTEHLMAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

ImoreHIg

2n0TeHI

AE

MOTEHI]




[ToreHmanbHas SHEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EI'IOTeHu =mg h

IIOTEHIL

mgh

[TorenuuanbHas 3HEPTUs yIpyro 1eGopMUpOBAaHHOTO
Tena:

kx?
EHOTeHu = T

TOTEHI]




1.5

1.4.8

1.5.1

3aKOH U3MEHEHUS U COXPAHECHUSI MEXaHUYECKON YHEPTHU:
Enex = B + Emre:—m-.
B IICO AE,ex = Agcex HENOTeHIL CHIs
B IICO AE,x =0, eCII Agcex menoresn. cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHMsT ~ MaTepPUANBHONW  TOYKH.
Ammuutyna u Qasa  konebanmil. KuHemartuueckoe
OIMCAHUeE:

x(f) = Asin( @t +o,).

v, (8) =x.

a(=(v.),=—e'x)=a +ax=0,
IJI€ X - CMEIIEHUE U3 PaBHOBECHUS.

I[I/IHaMI/I‘IeCKOC OIINCaHUC:

ma, = —kx,

ma

X
_kx’
rae

k = mw?

k

ma

. DTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIACaHUE (3axoH COXpPaHEHUs

MEXaHUYECKOM SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHUs MaTephuallbHOU
TOYKM C aMIUIUTyJaMu KoJjieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upee =0, a_ =04

[Tepuoxa u yactoTa KoneOAHMIA:

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MasiTHHKaA.
1.5.2 ]
I'=2xm |—
g
[Tepuon cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!
m
T=2n T
153 Bomyxaennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
KpHUBast
Ilonepeunsle u  mpoponbHble  BOJHBL.  CKOpoOCTh
pacrnpoCTpaHCHUA U JJIMHA BOJIHBI:
1.5.4

v
A=vl =—
v




HNutepdepentius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISIPHAS ®U3NKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJIAAPHASA ®U3UKA
Mopnenu cTpoeHusi Ta3oB, JKUIKOCTEM U TBEPABIX TeEIl.
[Tycts TepMoauHaMuyeckas cucrema (Teno) cocTout u3z N
OJIMHAKOBBIX MOJIEKYI. Torjga KoJIn4ecTBO BEIIECTBA
N m
TN
v
2.1.1 B




rac

— 4rciIo ABOTaJIpo, M — Macca CUCTEMBI (Tena),

u
U
— MOJISIpHAas Macca BeIIecTBa
2.1.2 TermoBoe NBMKEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 Bs3anMoaeiicTBHEe YacTHII BENIECTBA
2.14 Huddysus. bpoyHoBCcKkoe qBUKEHHE
2.1.5 Mozxens uneanpHoro raza 8 MKT

CBsi3p  MEXAYy JaBJICHUEM H CpeIHEeH KUHETUYECKON

3Hepmef/’1 MOCTYNATCIIbHOTO TCIIJIOBOT'O JBUXXCHUA




MOJIEKYJI HeanbHOTro ra3a (ocHoBHOE ypaBHeHne MKT):

1 s 2 [(mp'| 2 —
p=-maw'="n-|——|=n-¢__
3 3 1 2 3

- KOHIIEHTPAIIUS MOJICKYJT

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBa3p TeMmeparypbl ra3a CcO CpeOHEM KHHETHYEeCKOU
SHEpPrueil MOCTYNaTeNbHOIO TEIUIOBOTO JIBHJKEHUS €ro
MOJIEKYJIL:
2.1.8 m.p? 3
£ =|——|==kT
2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeHeneeBa — KnaneHpoHa
BripavkeHHe 114 BHYTpeHHEH JHePTHH

VpaBHeHHe MeHzeneeBa — KianmeiipoHa (mprmeH

3aIIIcI):

oV ="RT =vRT =NkT, p=PXL

K K

BripaikeHne 11714 BHYTPeHHeIl 3HepPIHI OIHOATOMHO]
raza ([IpIMeHIIMEIe (DOPMEI 3alllIcH):

U=3vRT =3 Nk =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3aKkoH I[aJ'IBTOHa AJI1 1aBJICHHUA CMCECHU Pa3pCKCHHBIX I'a30B:

p=p+pt..

B!




2.1.12

N3onpoueccsl B pa3peKEHHOM I'a3e ¢ MOCTOSHHBIM YHCIOM
MoJieKyn N (C IOCTOSHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepMma (T = const): pV = const ,

nzoxopa (V = const):

p
- = t
T cons

T

p

const

u3obapa (p = const):
v = t
T = cons

const




I'padmaeckoe npencrapneHue n3omnporeccos Ha pV-, pT- u
VT- quarpammax.

OObeIrHEHHBII ra30BbIA 3aK0H:
pV

— = const
T

pV

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIeHHI)IC N HCHACBIMICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TemmepaTypbl, WX HE3aBHUCHUMOCTh OT 0O0BEMaA
HACBILEHHOI0 1apa
Brnaxxnocts Bo3ayxa.
OTHOCUTEIbHAS BIAXHOCTb:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHacmLunapa(T)
¢
2.1.14 =

P

HachlIapa




(1)

(M

)

)

napa

HaChIIIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2115 U KOHJICHCAIUsl, KUTIEHUE KUJKOCTH

5116 W3meHenne arperatHblx COCTOSIHMM BEIECTBA: IJIABJICHUE
o U KPUCTAJUIM3ALHS

2.1.17 [TpeoOpa3oBanue sHEPrUH B (ha30BBIX MEpEXoaax
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TEPMOJNHAMMHKA

2.2.1

TemioBoe paBHOBECHE U TeMIIepaTypa

222

BHyTpenHsis sHeprus

223

Termonepenaya Kak Ccrmoco0 M3MEHEHHS BHYTPEHHEH
sHepruu  0Oe3  coBepuieHHs  paboTel.  KouBekmws,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

224

KonnuecTBO TEIUIOTHI.
VY nenpHast TEILIOEMKOCTD BENIECTBA C:
Q = cmAT

cmAT

225

VY aenpHas TeruioTa napoodpazoBanus L: Q = Lm.
VY aenwpHas TeroTa TUIABIEeHUs A Q = Am.

VY aennHas TemnjaoTa CTOopaHuA TOIUIMBA (: Q =gm

2.2.6

2.2.7

OnemeHTapHas paboTa B TEpMOUHAMUKE:
A =pAV

pPAV

Beruucnenne pabGotel mo rpaduky mporecca Ha pV-
auarpamme

I1epBbIil 3aKOH TEPMOTMHAMUKH:

Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy




AU

w

12

12

12

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




12

12

w

AU

12
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Bropoii 3akoH TepMoarnHaMuku. HeoOpaTumblie mporiecchl




[Tpuniune! aeiictBus TemnoBbix MamuH. KIT;

— Aﬂm — QH-‘-T‘P _|Q"~M| =1_|QXEHI|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
T T, T
2.2.10 Max N = Nyge = — =] 2
T, HATD T, BT
YpaBHEHHE TEIUIOBOTO OallaHca:
Q1 + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

ONeKTpu3anus Teldl U €€ MPOSIBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JEKTPUYECKUN

3apsi. 3akoH COXpPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JHOM BEILIECTBE C JTUIICKTPUICCKOM

MMPOHUITACMOCTBIO

9

Foplallel 1 el
Y 4mes, i

3.1.3

3.14

Onektpuyeckoe nojie. Ero nelictBue Ha 3IIEKTpUUECKHE
3apsaabl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




[Tone Toyeunoro 3apsna:

q
Er B k 1‘_2
.
k
r
2
q
OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunbl 1uHUN HanpssKEHHOCTH ATUX TTOJICH

3.1.5

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O IT0JIA.

Pa3zHoCTh NOTEHIIMATIOB Y HANPSKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

qU.

IloTenunanbHast OHECPIrusa 3apsga B 3JICKTPOCTATUYCCKOM

I10JIC:




-AW

ITorenmuan QJICKTPOCTATHYCCKOI'O IT0JIA:

¢_ﬂ

q
¢
q
W

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3sHOCTH IMMOTCHIUATIOB JJIA

OJIHOPOJHOTrO 3ekTpocTarnueckoro nojsi: U = Ed

[TpyHIMI CyNIepHO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

3.1.8

3.1.9

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.
YcioBue paBHOBecHS 3aps0B: BHYTPU TPOBOJAHHKA

ELt=0

0

, BHYTPH U Ha MOBEPXHOCTU IPOBOJIHUKA @ = cOnst
Jusnexktpuku B IEKTPOCTATUUECKOM
JusnexkTpuyeckasi IPOHULIAEMOCTD BEILIECTBA €

Konnencarop. DneKTpoéMKOCTh KOHICHCATOPA!

q
C=—
U

IIOJIC.




3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOH/ICHCATOpA:

_ €8S C
= P = &(y

&€

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB!:

q =q1+q2+...,U1 = UZ ='-'1Crlapa1m_C1+C2+-'-




apaun




ITocaenoBareabHOE COCAUHCHHE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+.




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 "

qU




cU

2C

32

3AKOHBLI ITOCTOAHHOI'O TOKA

Cua Toka:
1=-2q
3.2.1 Aty 0
IToctossaHEII TOK: I = const
Jnst mocrosiHHOrO TOKA = It
329 VYcnoBus CymecTBOBaHUS AIEKTPHUIECKOTO TOKA.
o Hampsoxkenne U u OJIC E
3akoH OMa aJig y4acTKa Lemnu:
U
I =—
3.2.3 R
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3.2.5

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC.

3aBUCUMOCTE

COIIPOTUBJICHUA OJHOPOAHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTUBJICHHUEC BCUICCTBA.

l
R=p§

Ucrounnku Toka. J]C ucTtouHmKa ToKa:

E =

ACTopOHHchun

q




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHUC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTu:

E =1IR + Ir, oTkyna

Rr




Hapannem,Hoe COCIMHCHHNEC ITPOBOJHUKOB!
I=11+12+..,Ul=02=...,
1 _ 1.1
Rnapa}m Rl RZ -
R
napaut
1
3.2.7 =
R
1
1
+
R




HOCJ‘IGJ:[OBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=U1+02+..,11=12=..,
Rl'[OCJI = Rl + R2+...

nocin




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — JleHna:
Q =I*Rt

Ha pe3ucrope

2

U
R:Q=A=12Rt=IUt=7t
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3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

A4
P=— =IU

At Ar—l
TerutoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

P=PR=2 =11
R

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

3.3.1

CBO6OI[HH€ HOCHUTCIIN QJICKTPHUICCKUX 3apsAa0B B
IMPOBOJHUKAX. MexaHnu3Mbl IIpOBOAMMOCTHU TBépI[I)IX
MCTAJIJIOB, paCTBOPOB U PaCIlJIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auUMOJICUCTBUE MAarHuToB. MarHuTHOE
nose. Bekrop  marHuTHOM — MHaykumu.  IIpuHuun

CyNEPIIO3UIMN MarHUTHBIX TOJICH:

B = Bl +Bz+




JIuaun WHAYKOUU MAarduTHOTO IIOJIA. KapTI/IHa JIMHHI
HHIAYKIOHUN MAar"guTHOI'O I1O0JIA ITIOJIOCOBOTO u

HOI[KOBOO6p83HOl"O IIOCTOAHHBIX MaroHuTOB

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHU MAr"tuTHOr'O IOJd JJIMHHOTO

332
OpSMOTO  TPOBOJHMKA W 3aMKHYTOTO  KOJBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYNHA:
F, = IBlsina
F
A
333
IBlsino

, [JI€ O — YIoJI MCXKY HallpaBJICHUCM IIPOBOAHNKA U BCKTOPOM




334

1

Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIUYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T€ 0. — YToJl MEXKIY BEKTOpaAMH

-

v

1

. HBI/I)KCHI/IG 3ap$1>1<eHH0171 YaCTUILbI B OJHOPOAHOM MAarHuTHOM

IoJIC

34

OJIEKTPOMATHUTHAA MHYKIMA




3.4.1

[ToTok BeKTOpa MAarHUTHON MHIYKLIMU:

® =B, S = BScosa

BScosa

B

7
4
G2

34.2

SIBnenue anekTpoMarHuTHOM MHAYKIMK. DJ1C HHayKIMK

343

344

3aKOoH AeKTpoMarHuTHoM nHaykuuu dapajes:

AD

E == =@

A

.f
\% v, N
g I

O/1C nHAYKIMH B IPSAMOM ITPOBOJHUKE JAJIUHOM I,

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;ﬁ)

)

B OJTHOPOJHOM MAarHMTHOM IoJe B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeX1y BeKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv




; €CIIH




TO

| E; |= Blv
| E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= d
I
L
1
3.4.6
@
,um @ = LI
Camounnykuus. 9IC caMOMHIAYKIUU:
AT
BT
Ar—0
DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM:
3.4.7 _ LI 2

W, =
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

Koneb6arenbHblii koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B U€ATbHOM KOJIe0aTeIbHOM KOHTYpE:
[0(7) =Guassin( o1 +,)

L’ff] =, = 0 C08( 0 + @y ) = cos( 0t + @y )
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2

LC
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353

354

355

CBs13b AMIUIMTYbl 3apsdaa KOHIACHCATOpa C aMHHHTy,HOﬁ
CHIJIbI TOKa npu CBO6OI[HLIX SJICKTPOMArHUTHBIX

KoJIeOaHUX B nacajibHOM KoJie0aTeIbHOM KOHTYpC€:
gm.m =
LY

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpE:

BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIC Kosiebanus. Pesonanc
Ilepemennbii  TOk.  IlpomsBomcrtBo, mepemada u
noTpeliIeHue 3IEKTPUIECKON SHeprun
cu® Lr* cu’_ LI’
+ = mE = =X — const.
2 2 2 2

CaoiicTBa 3IIEKTPOMATrHUTHBIX BOJIH. Bzaumuas

OpUCHTAallUsd BCKTOPOB B SHeKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[IIxana

OJICKTPOMAarouTHBIX BOJIH.

SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6BITy

OIITHUKA

[Ipumenenue

[IpsamonnHeiHOE pacpoCTpaHEHHE CBETa B OJHOPOJIHOU

cpene. TodyeuHbli UCTOYHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

alp

S

[TocTpoenune n300paxeHuii B IOCKOM 3epKae

3aKOHBI IPEJTOMIICHUS CBETA.

IIpenomnenue ceera:

sino.

sinf.

nysina = n,sinf.




AOCOIOTHBIN MOKa3aTeb MPETOMIICHHS:
c

Nasc = ;

abc

OTHOCUTENBHBIN MMOKA3aTENb NPETOMICHHUS:
n, M

nOTH
1 V2

OTH




Xox J1y4eit B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOIIEHHE YacTOT W COOTHOUIEHHWE [UIMH BOJH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

pasjena IByX ONTHYECKUX CPe:




n,<n, n,

ITonHOE BHYTpEHHEE OTpasKEHHE.

HpCZ[CJIBHBIif'I YroJ1 IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

. 1 n;
Sinay, = =—
nOTH ny

Sina

3.6.5 "




CoOuparomue W paccewBaroOIUe JUH3BL. TOHKas JHH3A.

CDOKYCHOG pacCTosAHUEC U ONITHYCCKAs CHUJIa TOHKOM JIMH3BI:

1
D=—
F
D
3.6.6
F
1
dopmyiia TOHKOH JTUH3BI:
1 4 1 1
d f F
3.6.7




VBenuueHue, JapaeMoe JIMH30M:

h |fl
P="="a




d T+

A

F\ h
f

e

B ciydae pacceuBarolen JIMH3bI:

3.6.8

1
DO=F =—0,
DO







Xox iay4a, IpOUIEALIETO JIMH3Y MO POU3BOJIBHBIM YIIIOM
K e€ rimaBHOU onTuueckoi ocu. [Toctpoenue nzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak onTudeckuit mpubop. I[maz  kak

OIITHUYCCKaA CUCTEMA

WUnrtepdepeniuss  cBera.  KorepeHTHble  HMCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX

KOTCPCHTHBIX UCTOYHUKOB:

A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3 .

-

v
MIHIMYMEI — .-1'=.={2m+l_]:, m=0,£1,+2 +3__.

e

3.6.11

Hudpakuus cpera. JudpaxkiuonHas pemeérka. YcioBue
HaOJIO/IEHUsI TJIABHBIX MaKCHMYMOB IIpH HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha petéTKy ¢ nepruojaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
4.1.1 ['nnore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
4.1.2




hc

pc

Nmnynse ¢poToHa:

=

hv




4.1.3

4.14

®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreliHa i GoToddexTa:

E¢0T0Ha = ABbixoja + Eyumax

¢doToHa

ABBIX0Ja
+

KHHmax

rae,

E(l)OTOHa =hv =

3aKOHEI




hv

(doToHa
hv
A
hc
hc
ABbIXOAa = hvxp = 2
Kp
BBIXOJa

Kp




Kp
hc
2
mv~max
Exuumax = > = eUsap

KUHmMax

2

my

max




4.2

4.3

eU

3an

4.1.5

4.2.1

JlaBiaeHue cBeTa.
JlaBneHue  cBeTa  HAa  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh W HAa  TOJHOCTHIO  TOIVIOIIAIOIIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIb aTOMa

422

[Toctrynatel bopa. 3nyuenue u noriouieHne GoTOHOB MpU
Iepexo0/ie aTOMa C OJJHOTO YPOBHS DHEPIHU HA JPYroil:

hv, = he =|E" —.Em|

mn - .
S

423

4.3.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEH 3HEPTrUU aToMa BOAOPOJA:

—13,63B
E =222 5123, .

" 2

e

OU3NKA ATOMHOI'O AIPA

Hyxnonnast monens siapa ['eiizendepra — MiBanenko. 3apsin

sapa. MaccoBoe 4H1ciIo AApa. H3oTo1bI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A A4 4
7 X—75Y+ ;He

bera-pacnan.

OneKTpOoHHbIH B-pacnan;

A A 0~
XY+ je+v,




[To3uTtponHbI B-pacnan:
A A 0
sX—=0Y + jé+ v,

I'amma-uznydenue

433

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N()

HYCTL m — Macca paaAruOaKTUBHOTO BCIICCTBA. Torma

-t
m(t) =mgy* 2T

m(1)




-t

434

SnepHbie peakuuu. /lenenue u cuHTe3 suep




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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